


eel capacitors seleclion guide 

Electrostatic capacitors are typically described 
by the type of dielectric used in their construction. 
The conductors may be discrete as in "Film/Foil" 
capacitors or may be metalized, deposited or 
screened. One type of film capacitor has the plastic 
film deposited onto the aluminum foil conductor. 

While most electrostatic capacitors are con
structed in a "dry" method, some paper types 
employ an oil impregnant to improve performance 
characteristics. 

A variety of special combination film and film/ 
paper types are also available. Some are dry and 
others use an impregnant. Details of these types 
appear on the manufacturer's data pages. 

CAPACITORS, FIXED ELECTROSTATIC 
CERAMIC (* MIL) 

Ceramic capacitors are available in two distinct 
styles. One employs a disc or rectangle of a spe
cific ceramic material with the conductors screened 
on both sides. Some have multiple discs. Mono
lithic ceramic capacitors are often referred to as 
"Multilayer." As the name implies, they are made 
of multilayers of ceramic with appropriate con
ductors added and finally brought out to termina
tions with the assembly merged into a "mono
lithic" block. A variety of physical shapes are 
available in this type of capacitor as shown in the 
tables. 

Here again the figures shown refer to the page 
number where product data on this capacitor may 
be found in EEM. 
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881 capacitors seleClion gUide 

CAPACITORS, FIXED, ELECTROSTATIC 
FILM/FOIL (NONMETALIZED) * Indicates MIL Type 

FILM METALIZED * Indicates MIL Type 
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88m capacitors seleclion gUide 

CAPACITORS, FIXED ELECTROSTATIC 
GLASS, PORCELAIN, VACUUM, AIR, GAS-FILLED * Indicates MIL Type 

Glan Porcelain 
Gas· 

ManufaQlurer AXiel Radial Flat Axial Radial Flat Air Filled Vacuum 

American Tech. 
Ceramic 1'1007 

Corning 1'1066 1·1066 1·1066 

ITT Jenn ings 1'1084 1'1084 1'1084 

MICA * Indicates MIL Type 

,,' , Slacked (Mica/Foil) , " 

, , 
.. ~>' < :; 

',' 

,Manufaclur.r Dipped , ,,, Chip ,Bulton Molded, " "Transmitting Recon'sliluted 

CSI 1'1067 

Kahgan 1'1091 

Murata Erie 1'1159 

PAPER * Indicates MIL Type 

1·1067 1·1067 1'1067 

1·1287 

CAPACITORS, VARIABLE * Indicates MIL Type 
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leel capacitors selection guide 

This Capacitor Selection Guide has been pre
pared by EEM's editorial staff using the data 
pages which follow in Section 1500 as a base. Only 
those products which actually appear on. the data 
pages are listed in this Guide. 

If, for example, you are searching for an 
Aluminum Electrolytic Capacitor in a subminia
ture case with axial leads and polarized, you will 
find nine (9) manufacturers who can supply this 
type. The page numbers shown below indicate 
where data can be found. 

CAPACITORS, FIXED, ELECTROLYTIC 
ALUMINUM * Indicates MIL Type 

TANTALUM 

The Guide is split into two basic categories: 
Electrolytic and Electrostatic. Electrolytic capa
citors employ a liquid or solid electrolyte as the 
cathode. Electrostatic capacitors on the other hand 
have discrete conductors separated by a dielectric 
material and are generally designated by the spe
cific type of dielectric material as in: Ceramic, 
Film, Mica, and so forth. 
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1500 CAPACITORS 1500 

& !~t;.r!"~~"!~~hniCal ceramics-------------
ATC UHF/MICROWAVE CHIP CAPACITORS 

American Technical Ceramics, the recognized 
leader in RF capacitor technology, offers a prod
uct line of outstanding quality and reliability to 
meet the most demanding requirements of the 
design engineer. 

Unique features of construction, enforced by the 
highest quality control standards, are responsible 
for the consistent quality and high performance 
of ATC porcelain and ceramic capacitors. ATC 
capacitors are available in a wide variety of sizes 
and styles, and there is a capacitor to meet the 
requirements of almost any design application. 

The severe thermal shock to which capacitors are 
subjected by direct soldering during circuit 
assembly can destroy the integrity of conven
tional capacitors, permitting flux and solvents to 

penetrate the dielectric. 
l~J!IlOB ATC porcelain capacitors 
~ have outstanding 

reliability and ultra-stable 
performance due to 

their hermetic, 
self-encapsulated 

porcelain construction. 
Rare metal internal 

electrodes are 
molecu larly bonded 

and sealed in a 
monolith of 

non-porous porcelain, providing a rugged and 
hermetic structure that is not degraded by the 
circuit assembly process. ATC's design of the 
chip capacitor internal structure has resulted in 
the most reliable porcelain capacitors available 
proven by extensive testing programs cif approxi
mately 2 million component hours per month. 

The ATC barrietlCop· termination is now stand
ard on all pellets (pre-tinned capacitors). The 
terminations remain intact under the most se
vere thermal shock, and are not dissolved away 

MILITARY PRODUCTS 
American Technical Ceramics is QPL Listed for 
the latest established reliability Military Specifi
cation for Ceramic Capacitors (MIL-C-5568114 
and /5), and MIL-C-11272/16,/17, and /18, for 
UHF / Microwave Capacitors. 

For MIL-C-55681/4 and /5, the QPL List includes 
BG (90 ±20 PPM/oC) characteristic (ATC 100 
Series), and BP (0 ±30 PPM/oC) characteristic 

even by the most careless soldering. They easily 
withstand a 5 minute submersion in 260°C solder 
pot without leaching, while retaining complete 
solderability. Migration is virtually eliminated 
and a bond strength greater than 30 Ibs. is typ
ical for "B" Case capacitors (110 mils square) 
with nail head leads. 

Laser Marking is available on ATC capacitors for 
quick and complete identification of capacity 
value and tolerance. This highly legible and per
manent marking results in no degradation of 
performance or reliability and is impervious to 
all cleaning solvents. 

The RF Capacitor Handbook presents over 190 
pages of comprehensive detail design considera
tions and uses for miniature chip and leaded RF 
capacitors. You'll find theoretical and empirical 
high-frequency circuit design equations, espe
cially at high RF power levels and frequencies, 
actual test data at frequencies from 100 MHz to 
3 GHz, and practical design methods for increas
ing gain and power, DC to RF conversion effi
ciency, bandwidth, transistor lifetime, circuit 
MTBF, and low-noise performance. Request a 
copy from your representative or direct from ATC. 

(ATC 700 Series) established reliability. CDR 11, 
12, 13, 14, and 21 through 25 styles are avail
able in both temperature characteristics. 
For MIL-C-11272/16, /17 and /18, the QPL List 
includes CY81 through CY89 (ATC 100 Series). 

ATC has complete Government approved Hi-Rei 
testing facilities as well as RF production test
ing capability through 2.5 GHz. 

ONE NORDEN LANE, HUNTINGTON STATION, NY 11746 (516) 271-9600. TWX 510-226-6993 
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1500 CAPACITORS 1500 

a:; ~~~l~~~...!~~~hnical ceramics------------
ATC UHF/MICROWAVE CHIP CAPACITORS 

ATC 100 HIGH Q SUPERCHIPSTM 
UHF/MICROWAVE PORCELAIN CAPACITORS 
Ultra High Q even at high ambient temperatures and at extremely high 
currents. High power operation through microwave frequencies. Extremely 
low ESR and high dielectric strength. 
High self-resonant frequencies. 
Low noise figure in receiving .systems due to low ESR. 
Ultra stable performance assured by hermetic, self-encapsulating por
celain construction. 
Capacitance Range: 

Case A-0.1 pF to 100 pF to 50 WVDC, standard values per RETMA 
5% Table 
Case B-O.l pF to 1000 pF to 500 WVDC, standard values per RETMA 
5% Table 

IR: 106 Megohms Min. @ 25°C, 105 Megohms Min. @ 125°C up to and 
including 470 pF; 
105 Megohms Min. @ 25°C, 104 Megohms Min. @ 125°C, 510 to 
1000 pF. 

Available in Case A and B Chips, Pellets and Case B Leaded Styles. 
QPL Approved, MIL-C-11272, MIL-C-55681. 

ATC 175 
ULTRA HIGH Q PORCELAIN CAPACITORS 
Q is typically four times higher than ATC 100 at Microwave frequencies. 
Cap~~ltance Range: 

I.Q pF to 100 pF to 500 WVDC, standard values per RETMA 5% Table. 
IR: 106 Megohms Min. @ 25°C, 105 Megohms Min. @ 175°C at rated 

voltage. . 
Available in Case B Pellets and Microstrip (MS) leaded. 
Military Operating Temperature Range. for all Series is - 55°C to + 125°C. 

ATC 200 
HIGH CAPACITY CERAMIC CAPACITORS 
High packaging density, stable high K chip capacitors for coupling and 
bypass applications. 
Capacitance Range: 

Case A, 510 pF to 0.01 MF, 50 WVDC, standard values per RETMA 
10% Table. 
Case B, 0.005 MF to 0.1 MF, 50 WVDC, standard values per RETMA 
10% Table. 

IR: 104 Megohms Min. 

Available in Case A and B Chips, Pellets and Case B Leaded Styles. 
DWV: 300% of working voltage. 

ATC 700 
TEMPERATURE ·STABLE CERAMIC CAPACITORS 
Ultra-stable NPO's with RF characterization. 
Capacitance Range: 

Case A, 0.1 pF to 1000 pF, 50 WVDC, standard values per RETMA 
5% Table. 
Case B, 0.1 pF to 5100 pF to 500 WVDC, standard values per RETMA 
5% Table. 

IR: 106 Megohms Min. up to 470 pF; 
105 Megohms Min. above 470 pF @ 25°C; one-tenth these values @ 
125°C. 

Available in Case A and B Chips, Pellets and Case B Leaded Styles. 
QPL Approved, MIL-C-55681 

ATC 111 Millimeter Wavelength MicrocapsTM 
GENERAL SPECIFICATIONS FOR ALL STYLES 
ELECTRICAL CHARACTERISTICS 
OPERATING FREQUENCY: Up to 50 GHz. 
CAPACITANCE VALUES: 0.1 to 1800 pF, 100 WVDC, standard values per 
RETMA 100/0 Table. 
STANDARD MEASUREMENT FREQUENCY: 1 MHz. 
IR: 1011 Ohms Min. at 25°C, 1010 Ohms Min. at 125°C. 

MECHANICAL CHARACTERISTICS 
HERMETICITY:The dielectric is virtually unaffected by moisture and 
commonly used cleaning solvents. 
BODY DIMENSIONS 

Case 
Size S T U X Y Z 

W-L .018 .025 .035 .050 .070 .090 
(Nom.l (,459) (,637) (,889) n.27) n.78) (2.29) 
1. HIS .005 (.127) to .011 (.279). H depends upon actual capacIty value. 
2. All dimensions are in inches except those in parentheses, which are in mm. 

TERMINATION STYLES 
TERM. SUFFIX MATERIAL 

STANDARD AP Platinum Gold (Thick Film) 
AC Gold Over Chromium (Thin Film) 

SPECIAL SP. Platinum Silver (Thick Film) 
AN Gold Over Nickel (Thin Film) 
HT Gold Over Base Metals (Thin Film) 

RUGGED CONSTRUCTION to minimize handling problems and circuit 
assembly problems. Impervious to static discharge failures. 
BOND STRENGTH: Exceeds MIL-STD-SS3B Method 2011.2 for wire bond
ability of AC terminations. 

ENVIRONMENTAL CHARACTERISTICS 
OPERATING TEMPERATURE RANGE: -55°C to +125°C. 
SHOCK, VIBRATION AND ALTITUDE: Meets or exceeds the requirements of 
MIL-C-556S1. ~ 

/ \ ---,.H_ 

\. W -----1 f 
W = L (i.e., Width = Length) 

RECOMMENDED BONDING TECHNIQUES 

• Thermocompression, ultrasonic and thermosonlc gold wire and alumi
num silicon wire bonding are recommended for termination materials 
AC, AN and HT. 

• Soldering is recommended for AP and SP, and is applicable with special 
proceSSing for AC, AN and HT. 

• Eutectic bonding is recommended for all termination materials except 
SP; preforms are preferable. 

• Conductive epoxy can be used with all termination materials. 
• HT is recommended for high temperature soldering. 

DWV for all ATC Fixed Capacitors except 100E Capacitors and 200 A and B: 250% of working voltage 
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1500 CAPACITORS 1500 

MECHANICAL CONFIGURATIONS: CASE SIZES A & B 
ATC OPl lead and Termination 

Case Term. ATC Mll·C- Mil-C· Body Dimensions Dimensions and Materials 
Size & Type Code Series 11272C 55681 Outlines length (l) I Width (W) Thickness (T) length (l) I Width (W) _I Thickness (T) 

100 CY81 CDR11 
BG .055 ±.01O .055 (1.4) 

A i) Chip C· 
CDR11 ot. (1.4 ±.25) max. 

700 - BP 
Palladium Silver 

100 CY83 CDR13 -.j L I+-'-.j T j4- Terminations 
BG 

B ~ Chip C CDR13 .110 ±.015 .100 (2.54) 
700 - BP WIT IS A 

(2.79 ±.38) max. 

175 - TERMINATION SURFACE 

100 CY82 CDR12 barrilltlCapeJ 
BG A e Pellet P 

CDR12 ot. Same as chip plus Pellets are solder-coated chips 700 - BP twice solder build·up: with a nickel barrier over "the 
CDR14 -1 L r-~ITr-

Solder build-up for size A is: termination. Solder melting tem-
100 CY84 BG .003 <.076) typo perature is 372°F, 179°C. 

B iii::! Pellet 
Solder build-up for size B is: 

P 700 CDR14 .005 (.127) typo - BP WIT IS A 
175 - TERMINATION SURFACE 

B~ 100 CY85 CDR21 

cLt=Jt. BG 
MS 700 CDR21 

.120 (3.05) - BP ~ L \+ T-+jTI+ 
Microstrip 175 min. - .110 ±.015 .100 (2.54) .250 (6.35) .093 ±.005 .004±.001 

B~ 100 CY86 CDR22 cLt=J{-a (2.79 ±.38) max. min. (2.36 ±.13) W02±.025) 
AR BG 

Axial Ribbon 700 CDR22 -.j L I+- t --I T \+ - BP 

B~ CDR24 o 1c 
.150 (3.8ll 

100 CY88 max. 
RR BG I 

CDR24 
Radial Ribbon 700 - BP -.j L j.- f.j T 14-

B~ NAR 
100 c=()=J{g - - .120 (3.05) 

Narrow 700 -.j L j.- T+J T 1+ min. 
Axial Ribbon 

~ 100 c=()=J{-. 
.110 ±.015 .100 (2.54) .250 (6.35) .050 ±.005 .006 ±.003 

NMS (2.79 ±.38) max. min. (1.27 ±.13) (J5 ±.08) 
- -

Microstrip 700 -+I L I+- T-.t T I+-

~ c::::Q:=Jt. .155 (3.94) 
VNMS' 100 - max. 

Vertical ~ L I-- T.j W if-Narrow MS 

B 

~ 100 CY87 CDR23 o -t ___ RW BG .120 (3.05) 

700 CDR23 ~ L j4- "T.i W j.-
min. .110 ±.015 .100 (2.54) .500 (12.7) #26 AWG., 

Radial Wire - BP (2.79 ±.38) max. min. .016 (,375) dia. 

B-e- 100 CY89 CDR25 -[}--t. 
nominal. 

AW BG .165 (4.19) 
700 - CDR25 

-+ILl+- t~ T j4 
max. 

Axial Wire BP 

Note: Mechanical configurations for the AIC200 Series are the same as those for AIC100 Series, except for VNMS which is not offered in the 200 Series. 

All dimensions are In inches except those in parentheses which are in millimeters • 

• VNMS improves the resonant frequency performance over that of the standard 
Microstrip. The first important parallel resonance is approximately twice as 
high in frequency as with "flat" mounting (NMS). Note that in this configura· 
tion, the marking is now on a vertical surface. For details, contact factory. 

All leads are high purity silver and are attached with high temperature solder. 

lASER MARKED CAPACITORS with manufacturer's indontification, capacity and tol· 
erance code are available for any case size (including chips and pe.-Iets): To order, 
add suffix (X) to code. 

ATC has made every effort to have this information as accurate as possible. 
Howe~~r, no responsibility is assumed by ATC for its use, nor for any infringe. 
ments of rights of third parties which may result from its use. ATC reserves the 
right to revise the content or modify its product line without prior notice. 

ATC PART NUMBER CODE: 

ATC 100 B 910 F AW 500 X 

Se;ies ~ TJ lUkT L 
Case Size ~ ~arking 
~:;::~:aSn~:mber of zeros following Term.::~~ 
digits of capacitance in picofarads Capacitance Tolerances 

barrle"Cap ® 
is a registered trademark of American Technical Ceramics 
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1500 CAPACITORS 1500 

SkyCap" 
GENERAL INFORMATION 

A VX SR Series 
Conformally Coated Radial Leaded MLC 
Temperature Coefficients: NPO. X7R. Z5U 
50. 100 Volts (200V available on requesU 
Case Material: Epoxy (Flame retardant to UL Bulletin 492. Pra. 2~OI 
Lead Material: Solderable 

Dimensions: Inches (Millimeters) ~ 

/';,.. M~X(( 
~Max ) 

Style. SRI5. SR20. 
SR30. SR40. SR50 

T 
Max 

Style SR21 

/;~w 
H Max ,r- Max~ 

--(/ ~( 
:>--.. , T 

.2()O/5.()' Max 

~ ~. 
LD ('I('an ~'i~~ Z Nom ~ al.,w 

,;eating 
plane 

""O:11/.784 
L.S. ",Max 

t .OaO/.762 

y Style. SR26. SR27 

-Lead length tolerance = +.060 (1.5 mm) ·0. Also available with lead length of 1.25" (31.75)minimum. 

SIZE AND CAPACITANCE SPECIFICATIONS 
EIA Characteristic Dimensions: Inches (Millimeters) 

AVX Style SR15 SR20 SR21 SR26 SR27 SR30 SR40 
Width .150 .200 .200 .260 .260 .300 .400 -

(W) (:l.~!) (5.08) (5.08) (6.604) (6.604) (7.62) (10.16) 

Height .150 .. 200 .200 .200 .250 .300 .400 
(HI (3.81) (5.08) (5.08) (5.08) (6.35) (7.62) (10.16) 

Thickness .100 .125 .125 .150 .160 .150 .150 
(T) (2.54) (3.175) (3.175) (3.BI) (4.06) (3.BI) (3.81) 

Lead Spacing .100 .100 .200 .250 .300 .200 .200 
(L.S.) (2.54) (2.54) (5.08) (6.35) (7.62) (5.08) (5.08) 

Lead. diameter .020 .020 .020 .020 .020 .020 .020 
(L.D.) (.508) (.508) (,50B) . (.508) (.508) (,50B) (.508) 

EIA/TC WVDC Capacitance Range (pf) 

NPO(COG) 100 10·330 390·2200 10·2200 1000·2200 1000·2200 3300·15,000 15,000·39,000 
50 10·470 470·4700 1000·4700 1000·4700 1000·4700 6800·22,000 33,OOO-6B,OOO 

X7R 100 470-4700 6BOO·47,OOO 1000-47,000 IO,OOO~47,OOO 10,000-47,000 6B,OOO·150,OOO 220,000-470,000 
50 470-15,000 22,000-100,000 1000·100,000 10,000-100,000 10.000·100,000 150,000·470,000 1.0mfd 

Z5U 100 10,000 47,000·100,000 10,000·100,000 10,000·100,000 10,000-100,000' 150,000-470,000 680,OOO·1.0mfd 
50 10,000 47.000·330,000 10,000-330,000 10,000·330,000 10,000-330,000 150,OOO-l.Omfd 1.0mfd·2.2mfd 

HOW TO ORDER AVX Style: SR15, SR20, SR21, SR26, SR27, SR30, SR40, SR50 

For values. tolerances. voltages. sizes and configurations. not shown, contact 
AVX facilities directly for information. ' 

Part Number Example 
SR20 5 E 10 4 

AVXStyle 'T ~~ Voltage ______ _ 

Temperature Coefficient 

Sig. Figures of Capacitance 

Multiplier (Additional no. of zeros) 

M 

Capacitance Tolerance __________ --' 

A 

Failure Rate Not Applicable __________ --1 

T 

Leads ____________________ --' 

WHERE TO ORDER 

Part Number Codes 
VoltageS: 50V=5, 100V= 1. 200 V=6 (available on request) 

Temp. Coefficient: NPO=A, X7R=C. 'Z5U=E 

Sig. Fig. of Capacitance and Multiplier: 
First two digits are the significant figures of capacitance. Third 
digit indicates the additional number of zeros. For example, 
order 560pf as 561. 

Capacitance Tolerances: 
NPO: F=±1.0%, J=±5%, K=±IO%, M=±20% 
X7R: J=±5%. K=±lO%, M=±20% 
Z5U: M=±20%. Z=+BO% -20% 
Tolerance Code F is not available in SRI5. 

Failure Rate: A = Not Applicable 

Leads: 
T = Trimmed Leads, .230" ±.060 

. A = Long Leads, 1'.25" minimum 

A VX Corporation, Myrtle Beach, se 29577 Tel: (803) 448-9411 TWX: 810-661·2252 
AVX Corporation, Olean, NY 14760 Tel: (716) 372·6611 TWX: 510-245-2815 
AVX Limited, Aldershot, England Tel: (0252) 312131 Telex:85B473 
AVX K.K., Tokyo, Japan Tel: 03-490-6501 Telex: AVXTYO 2468091 

1'1010 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

SR50 
.500 

(12.70) 

.500 
(12.70) 

.200 
(5.0B) 

.400 
(10.16) 

.025 
(.635) 

10,000·68,000 
10,000·100,000 

330,000·470,000 
1.0mfd-2.2mfd 

1.0mfd-2.2mfd 
1.0mfd-4.7mfd 
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SpinGuanr 
GENERAL INFORMATION Dimensions: Inches (Millimeters) 

AVX SA Series 
NPO (COG), X7R. Z5U Temperature Coefficients 
50.100 Volts 
Lead Material: Solderable 
Case Material: Epoxy 
Packaging: Lead Taped and Reeled per EIA RS-296D 

SA 10. 20 - 5.000 parts per reel 
SA30; 40 - 4.000 parts per reel 

MARKING (Example) 

Marking is as size permits in descending order: for code information see How 
to Order section. . 
A (AVX): Voltage Code. Temperature Coefficient Code 
Capacitance Code 
Tolerance Code 

SAlO, SA20 SA-to 

~ .~ 
ALTERNATE MARKING 

A5E 
Example: SA105E473ZAA 104 

K 

SA30, SA40 

~ ~ A5C 
I04K Cap Tolerance 

(Standard Symbols) 

SIZE AND CAPACITANCE SPECIFICATIONS 
EIA Characteristic 

AVXStyle SAlO SA20 
Length .170 .260 

(L) (4.32) (6.60) 

Diameter .100 .100 
(D) (2.54) (2.54) 

Cap Code & Multiplier 

Dielectric/Voltage Rating Code 

50V 100V 

NPO 2 

X7R 5 

Z5U 8 

Dimensions: Inche, (Millimeters) 

SA30 SA40 
.290 .420 

(7.:m (10.66) 

.150 .150 
(3.81) (:1.81) 

EIA/TC WVDC Capacitance Range (pf) 

NPO(COG) 100 
50 

X7R 100 
50 

Z5U 100 
50 

HOW TO ORDER 

Part Number Example 

Voltage _____ .... _ 

10-820 1000-1500 1800-3900 4700-8200 
1000 1800 4700 10,000 

220-4700 5600-10,000 12.000-47,000 56,000-100,000 
5600-15.000 18,000-47.000 56.000-100,000 120,000-220,000 

10,000 15,000-22.000 33,OOO~100,OQO 100,000 
10,000-47,000 68,000-100,000 330,000 330,000-470,000 

AVX Style: SAlO, SA20, SA30, SA40 

Z A A 

Part Number Codes 
Voltages: 50V=5, l00V=I, 200V=6 

Temp. Cciefficient: NPO=A, X7R=C, Z5U=E 

Sig. Fig. of Capacitance and Multiplier: 

200V 

3 

6 

9 

AVXStYlej j-JjE U47 
3 

Temperature Coefficient 

Sig_ Figures of Capacitance 

Multiplier (Additional no, of zeros) 

First two digits are the significant figures of capacitance. Third 
digit indicates the additional number of zeros. For example, 
order 560pf as 56l. 

Capacitance Tolerance ________ ...... 

Failure Rate (not applicable) ________ ....1 

Leads standard _______________ ~ 

WHERE TO ORDER 

Capacitance Tolerances: 
NPO: J=±5%, K=±1O% 
X7R: K=±10%. M=±20% 
Z5U: M=±20%. Z=+80. -20% 

Failure Rate: A = Not Applicable 

Leads Standard: A = Standard Solderable 

A VX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252 
AVX Corporation, Olean,.NY 14760 Tel: (716) 372-6611 TWX: 510-245-2815 
A VX Limited, Aldershot, England Tel: (0252) 312131 Telex :858478 
A VX K.K., Tokyo, Japan Tel: 03-490-6501 Telex: A VXTYO 246 8091 
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Molded/Axial Lead 
GENERAL INFORMATION 

AVX MA Series Dimensions: Inches (Millimeters) 
NPO (COG), X7R, Z5U Temperature Coefficiente 
50, 100 Volte 
Case Material: Molded Epoxy 
Lead Material: Solderable 
Packaging: Lead Taped and Reeled per EIA RS-296D 

MA-I0. 20 - 4500 pes/reel 
MA-40 - 3000 pes/reel 
MA-50. 60 - 50 pes/bag 

MARKING (Example) 

Line 1. A=AVX.100V=100 Volts (V is optional) 
Line 2, 103=Capacitance and Tolerance 
C=Voltage Code Rating 
102=Temperature Coefficient 
Date Code (optional) 

MAIO,MA20 MA40, MA50, MA60 

=1L __ ~_i_~K_~_ ..... ~ =1 .. _A_/_o~_~_V_ ..... ~ 
SIZE AND CAPACITANCE SPECIFICATIONS 

AVX Style MAlO MA20 
. Max. Min . Max. Min. 

Length .170 .150 .260 . 240 
(4.32) . (3.S1) (6.60) (6.10) 

Diameter .100 .OSO .100 .OSO 
(2.54) . (2.03) (2.54) (2.03) 

Lead .019±.002 .019±.002 
Diameter (.483±.05) (.4S3±.05) 

Dimensions: Inches (Millimeters) 

MA40 MA50 MA60 
Max. Min . Max. Min. Max. Min. 

.400 .3S0 .520 .4S0 .720 .660 
(10.2) (9.65) (13,2) (12.2) (1S.3) (16.8) 

.150 .130 .265 .235 .370 .330 
(3.S1) (3.30) (6.73) (5.97) (9.40) (8.39) 

.025±.002 .O25±.002 .025±.O02 
(.635±.051) (.635±.051) (.635±.O51) 

EIA/TC WVDC Capacitance Range (pf) 

NPO(COG) 100 10-680 1000-1500 2200-6800 10.000-33.000 47.000-100.000 
50 1000 1500 10.000 47.000 150.000 

X7R 100 470-4700 5600-10.000 15.000-100.000 150.000-330.000 330.000-1.0 mfd 
50 5600-15.000 22.000-47.000 100.000-220.000 470.000-1.0 mfd -

Z5U 100 - 15.000-22.000 33.000-150.000 220.000-470.000 6S0.000-2.2 mfd 
50 10.000-47.000 68.000-100.000 220.000-470.000 680.000-2.2·mfd 3.3 mfd-6.8 mfd 

HOW TO ORDER 

Part Number Example 

AVX Styles: MAlO, MA20, MA40, MA50, MA60 
Part N umber Codes 

AVXStYle3 T!J6JJEJJ10 4 
Voltage ______ _ 

Temperature Coefficient 

Sig. Figures of Capacitance 

Multiplier (Additional no. of zeros) 

Z 

Capacitance Tolerance __________ ..1 

A 

FI\i1ure Rate (does not apply) - _________ -' 

A 

Lead. standard -----------------....1 

WHERE TO ORDER 

Voltages: 50V=5. l00V= 1 

Temp. Coefficient: NPO=A. X7R=C. Z5U=E 

Sig. Fig. of Capacitance and Multiplier: 
First two digits are the significant figures of capacitance. Third 
digit indicates the additional number of zeros. For example. 
order 100.000pf as 104. 

Capacitance Tolerances: 
NPO: F=±l%. J=±5%. K=±10% 

. X7R: J=±5%. K=±lO%. M=±20% 
Z5U: M=±20%. Z=+80. -20% 

Failure Rate: A=Not Applicable 
Leads: A = Standard solderable 

Note: Minimum tolerance for values lOpf to 220pf is ±5'1,. 

AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252 
AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2815 
AVX Limited, Alderohot, England Tel: (0252) 3121UTelex:858473 
AVX K.K., Tokyo, Japan Tel: 03-490-6501 Telex: AVXTYO 246 8091 
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1500 

DIPGuard® 
GENERAL INFORMATION 
A VX MD Series 
NPO (COG), X7R, Z5U Temperature Coefficients 
50,100 Volts 

For established reliability DIPGuards see MIL-C-39014 section in the 
A VX Military Ceramic Capacitor Catalog. 

Packaging: 200 pieces per slide pack 

SIZE SPECIFICATIONS 
AVX Style MDOI MD02 

Length .260±.020 .260±.020 
(L) (6.60) (6.60) 

Height . 135 max. .165 max . 
(HI) (3.43) (4.19) 

Height . 165 max. .195 max . 
(H2) (4.19) (5.0S) 

Thickness .09Smax. .09Smax. 
(T) (2.49) (2.49) 

EIA/TC WVDC Capacitance Range (pf) 

NPO(COG) 100 
50 

X7R 100 
50 

Z5U 100 
50 

MARKING 

A 

d 

10-150 
220-3300 

220-10,000 
15.000-100.000 

-
10,000-220,000 

PART NUMBER EXAMPLE 
MD015E104MAA 

TOP OF UNIT: 

E 104 

-
4700-6800 

-
150.000-220,000 

-
330,000-470.000 

M 

CAPACITOF;lS 

L/', GllZ] 
<./ f I" 

SEE "- /' • H, H. 

NOTE I ." I \\ ML MAX. 

},' N~~~~21\\-N~~21' ~5 
,; 325/ .015 ±.Ol '1 t035 MIN. 

.012 i~350' 010 019 •. 004 

•. 004 V .0575 •. 0125 .J 

Note 1: Levels centered within ±.010 
Note2: The angle shall be 95', +10', -5' 

SLIDE PACKAGE DIMENSIONS: 

.±.005 

I fO'",. 
.350 

I 

±.002 

II L210J II 
1~490~ 
~.540 

r .123 DIA. THRU 2 HOLES 

1500 

.OI9±.004 

.010 max. 

a'-- N{:::==========~~~o:::::::j 

Dielectric 
A = NPO 
C = X7R 
E = Z5U 

f! 

1-------------20V2 ±'I. ------------1 

HOW TO ORDER AVX Style; MDO!, CKR22*, MD02 
For values, tolerances, voltages. dielectrics and markings not shown, contact 
AVX facilities directly for information. 

Part Number Example 

AVXStYle------'YDW
5 

EWI0 4 

Voltage -----

Temperature Coefficient 

Sig. Figures of Capacitance 

Multiplier (Additional no. of zeros) 

M 

Capacitance Tolerance - ____ ---' ____ -l 

A 

Failure Rate Not Applicable __________ --1 

A 

Molding Material-_______________ --' 

WHERE TO ORDER 

Part Number Codes 
Voltages: 50V=5, 100V=I** 

Temp. Coefficient: NPO:=A, X7R=C, Z5U=E 

Sig. Fig. of Capacitance and Multiplier: 
First two digits are the significant figures of capacitance. Third digit 
indicates the additional number ofzeros. For example, order 1000 pfas 102. 

Capacitance Tolerances: 
NPO: F=±l%, J=±5%, K=±10% 
X7R: J=±5%, K=±lO%, M=±20% 
Z5U: M=±20%, Z=+SO, -20% 

Failure Rate: A = Not Applicable 

Molding Material: A = Epoxy thermal set, 
B = Ryton thermal plastic 

°Reference AVX Military Multilayer Ceramic Capacitor Catalog 
oOFor 200V requirements consult factory. 

AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252 
AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2815 
AVX Limited, Aldershot, England Tel: (0252) 312131 Telex:S58473 
AVX K.K., Tokyo, Japan Tel: 03-490-6501 Telex: AVXTYO 246 S091 
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1500 CAPACITORS 1500 

MLCChips 
GENERAL INFORMATION 

NPO (COG). X7R. Z5U Temperature Coefficients 
25. 50. 100 Volts 
MLC chips can be supplied with established reliability screening 
per lIlIL-C-656S1. or high reliability screening upon request. 

Packaging 
5000 pes per vial or can be taped and reeled per EIA Specification RS 1460. 

Tape and Reel packaging quantities: 
Standard Carrier Tape (8mm) = 4000 pes 
Embossed Carrier Tape (8mm) = 2600 pes 

SIZE AND CAPACITANCE SPECIFICATIONS 
AVXStyle 0805 1005 1206 1505 

Length .080 .095 .125 .150 
(L) (2.00) (2.41) (3.20) (3.S1) 

Width .050 .050 .062 .050 
(W) (1.27) (1.27) (1.60) (1.27) 

Thickness .050 .060 .060 .060 
(T) (1.27) (1.52) (1.27) (1.52) 

Termination .020 .020 .020 .025 
Band (.50S) (.50S) (.50S) (.635) 

EIA/TC WVDC 

NPO(COG) 100 10-560 10-680 10-1200 180·1200 
50 100·1500 100-1800 100·3300 180·2700 

100 120·3900 120-3300 390-15,000 1200-12,000 
X7R 50 120-22,000 120·27,000 390-47,000 1200-56,000 

25 i20-47,000 120-47.000 120-100.000 1200-68,000 

100 2700-6800 2700-8200 6800-18,000 5600-18,000 
Z5U 50 2700·22,000 2700-27.000 6800-27,000 5600-68,000 

25 2700-4700 2700-47.000 6800·120,000 5600-100,000 

__ ----~-_..J, 
L /?----~-+-----.,. 

± .010/.254 

H~ Tolerances· 
Styles OS05. 1005 
1206 ± .010/.254 

Styles 1505. lS05. 121 
180S. 1812. 1825. 
2225 ± .015/.3S1 

TMax 

L 

"For solder coated terminations: 
Add .005 to max. Lx W dimensions 

Dimensions: Inches (Millimeters) 

1805 1210 1808 1812 1825 2225 
.lS0 .125 .180 .175 .185 .225 

(4.57) (3.1S) (4.57) (4.45) (4.70) (5.72) 

.050 .100 .080 .125 .250 .250 
(1.27) (2.54) (2.00) (3.18) (6.35) (6.35) 

.060 .060 .060 .060 .060 .060 
(1.52) (1.52) (1.52) (1.52) (1.52) (1.52) 

.025 .025 .025 .025 .025 .025 
(.635) (.635) (.635) (.635) (.635) (.635) 

Capacitance Range (pf) 

220-1500 330-2700 330-3300 1000-4700 1800·8200 :1:100·10.000 
220-3300 330-5600 330-6800 1000·10.000 1800·27.000 3300·:19.000 

3300-15.000 2700-22.000 2700·27,000 10.000·47.000 33,000-100,000 :J3.IMMI·150,OOO 
3300-56.000 2700-100,000 2700-120,000 10.000-220.000 3:1,000-470,000 '33.IMM"470.IKIII 
3300-100.000 2700-150.000 2700-180,000 1000·330,000 33,000-680,000 3:J,(MIO·l.\lmfd 

8200-18,000 18,000·39,000 1800-47.000 33.000·82.000 lOO,0Q("22I1.000 1 OO,IIIK"270,1I1H1 
8200-68,000 18,000-120,000 18,000·150.000 33,000-220.000 100.000·4711.000 IIH},00O·560,IKKI 
8200·100.000 18,000·220,000 18,000·220,000 33,000-470,000 100,OOo-l.Omfd lOO,OIH .. l.Omfd 

HOW TO ORDER AVXStyle:0805, 1005,1206,1505,1805,1210, 1808, 1812,1825,2225 
For values, tolerances, voltages, sizes, configurations and dielectrics 
not· shown, contact AVX facilities directly for information, 

Part Number Example 
08055A561K A 

;~lJJJ 
Sig. Figures of Capacitance 

Multiplier (Additional no. of zeros) . 

Capacitance Tolerance _________ ~ 

Failure.Rate ______ -:-________ --' 

Termination _________________ ....... 

050 

Thickn~s ____________________ ~ 

WHERE TO ORDER 

Note: 0504 style available upon special request. 

Part Number Codes 
Voltages: 25V = 2. 50V = 5. 100V = 1 

Temp. Coefficient: NPO:=A. X7R=C. Z5U=E 

Sig. Fig. of Capacitance and Multiplier: 
First two digits are the significant figures of capacitance. Third digit 
indicates the additional number of zeros. For example. order 560pf as 561. 
(For values below lOpf. use "ROO in place of decimal point. e.g .• 5R6 = 5.6pf.) 

Capacitance Tolerances: 
NPO: C =±.25pf. D=±.5pf. F=±I%. G=±2%. H=±3%. J=±5%. K= ±IO% 
X7R: J = ±5%. K = ±IO%. M = ±20% 
Z5U: M=±20%.Z=+80.-20%.P=GMV 

Failure Rate: A=Not applicable 

Terminations: standard (non-standard terminations available 
upon request) 

1 = Palladium Silver 
2 = Palladium Silver Solder Alloy 62-36-2 

Thickness: mils (inches/WOO) 

AVX Corporation. Myrtle Beach. SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252 
AVX Corporation. Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2S15 
AVX Limited. Alderohot, England Tel: (0252) 312131 Telex:858473 
AVX K.K., Tokyo. Japan Tel: 03-490-6501 Telex: AVXTYO 246 S091 
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Anode: One of two plates or conduc
tors. In polarized capacitors, the anode 
should be connected to the positive 
conductor in the circuit. 

Capat.itive Reactance: 'The measure of 
the opposition of a capacitor to accept
ing a charge and expressed in ohms. 
When direct current is applied under 
stated conditions capacitive reactance 
becomes a constant but, when alternat
ing current is applied the capacitive re
actance varies until an equilibrium is 
achieved and the capacitor appears to 
have only direct current present. This 
condition is commonly used in filter ap
plications or in coupling circuits. 

Cathode: One of two plates or conduc
tors. In electrostatic capacitors the 
cathode is metallic. In electrolytic ca
pacitors the cathode is a liquid, gel or 
other conductive material which is in 
intimate contact with a metallic ca
thodic connection. 

Dielectric Constant: The measure of 
quality of the insulating materials in a 
capacitor. Dry air has a dielectric con
stant of one (1). Aluminum oxide used 
in aluminum electrolytic capacitors has 
a nominal dielectric constant of ten 
(10). 

Electrolytic: A capacitor with one 
metallic conductor (generally the an
ode) and with a liquid or semiconductor 
cathode. Nonpolarized electrolytic ca
pacitors generally have two equal an
odes as well as the liquid cathode. 
These anodes operate alternately as 
anode and cathodic connection as alter
nating current is applied. 

Electrostatic: One of two general 
classes of capacitors in which two or 
more discrete metallic conductors are 
present and separated by an insulating 
dielectric material. Examples include: 
mica, ceramic, film, and paper types. 

Farad: The basic unit of measure in ca
pacitors. A capacitor charged to one 
volt with a charge of one coulomb (one 
ampere flowing for one second) has a 
capacitance of one farad. Capacitors 
are generally rated at portions of a 
farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads 
(,uF) 1 microfarad (,uF) = 1,000,000 
picofarads (pF) 

MINIG-... ~ 
. . . 

CAPACITORS 

Impedance: All capacitors exhibit im
pedance. It is a function of capacitor 
type and internal construction. This 
can be particularly important in cer
tain applications such as filters for 
switching power supplies. Capacitors 
used in these applications often have 
special multiple tab construction to 
shorten current paths and to reduce 
in ternal resistance. 

Leakage Current: Expressed as Ilcl for 
electrolytic capacitors, a measure of the 
intrinsic losses in a charged capacitor. 
Generally speaking, the lower the dcl, 
the higher quality the capacitor. 

Power Factor: A measure of the over
all efficiency of a capacitor. Power fac
tor ratings take all internal losses into 
consideration in a complex formula. 
This parameter of certain capacitors is 
often very important in AC applica
tions such as motor-start and/ or motor
run capacitors. 

Rated Voltage: The rated working volt
age of a capacitor. Generally expressed 
in DC Volts (Vdcw). This is the voltage 
at which a capacitor may be safely op
erated at 25°C continuously within its 
overall parameters .. 

Ripple Current: The total amount of 

alternating and direct current that 
may be applied to an electrolytic capac
itor under stated conditions. In general, 
the higher the ripple current applied, 
the shorter the operating life of the ca
pacitor will be. Application of signifi
cantly higher than rated ripple 
currents can shortell the capacitor life 
dramatically and may ""even cause 
catastrophic failure (explosion). 

Surge Voltage: The momentary surge 
voltage which may be applied for a 
stated length of time without doing 
permanent damage to the unit. 

Temperature: Capacitors are generally 
rated at 25 ° C at sea level under specific 
humidity conditions. Operating tem
perature ranges are also given, along 
with derating (reliability) curves for 
opp'ation at temperatures other than 
25°('. 

Tempe"ature Coefficient: Expressed as 
TC in ppm (parts per million) or in 
percent (%) from the norm of 25 ° C. 
This is seldom a straight line and may 
vary widely for certain types. Most 
capacitors have positive TC in that the 
capacitance increases as temperature 
increases. Some types, however, have 
negative TC in that the capacitance de
creases as temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class 1 Temperature Signl-

Mulli- lOpF or Over Coefficient ficant Multi-
Color Digit plier less lOpF Class 2 ppmoC FigUrE plier 

Black 0 1 ±2.0pF ±20% ±20% 0 0.0 -1 

Brown 1 10 ±O.lpF ±1% -33 -10 

Red 2 100 ±2% -75 1.0 -100 

Orange 3 1000 ±3% -150 1.5 -1000 

Yellow 4 10000 +100% -0% -220 2.0 -10000 

Green 5 ±0.5pF ±5% ±5% -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet 7 -750 7.5 +100 

Gray 8 0.01 ±0.25pF +80% -20% + 150 to -1500 +1000 

White 9 0.1 ±1.0pF ±10% ±10% +100to -750 +10000 

Silver 

Gold 
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CRITICAL 
PROGRAMS 

QUALIFICATION 

TRIDENT MARK 46 
LANCE MISSILE MARK 48 
Fl5 AIRCRAFT SPARROW 
FIB AIRCRAFT NEARTIP 
SPACE SHUTIlE NOMI I 
ROLAND HARPOON 

AND MANY OTHERS 

Type 55 foil polypropylene ca
pacitors are used in power res
onating applications up to 
160KHz and with fast switching. 
high peak current devices. A 
typical 10uF capacitor measur
ing 1.25" diameter x 3.375" 
length can handle uo to 50A 
rms under continuous dutv op
eration. Its ESR at '100KHz IS 
approximately 0.0016 ohms 
which is typical of the low loss 
inherent in these capacitors. 

CRC hermetically sealed plastic 
film capaCitors are acknowl
edged worldwide as the highest 
quality. Standard tubular metal
lized polycarbonate capacitor. 
AC rated to 40KHz and qualified 
to MIL-C-83421/01 is shown 
above. 

This 75uF, 50VDC, metallized 
polycarbonate capaCitor is I" 
square by 3'¥4" long and is rated 
at lOA rms at 25KHz at 100°C. 
Each capaCitor receives 168 
hours of AC voltage at 25KHz to 
produce lOA rms in combina
tion with 50VDC applied during 
burn-in at 100°C. 

TYPE A12 & K12 

APPLICATIONS: Timing, filter and feed-back circuits, pulse
forming networks. A12 and K12 capacitors are used 
extensively in the Space Shuttle Program. 

TYPE G12 

SCREENING: 100% Quality conformance inspection per 
applicable paragraphs of MIL-C-83421. 

APPLICATIONS: Timing. filter, feed-back circuits, and pulse
forming networks. Used where small size is critical. G12 
capacitors are used in numerous Navy missile and torpedo 
projects. 

TYPE P14 

SCREENING: 100% Quality conformance inspection with 96 
hours AC burn-in @ 400Hz. Screening per applicable 
paragraphs of MIL-C-83421. 

APPLICATIONS: Timing, filter, feed-back circuits, motor start 
and pulse-forming networks. U~ed in critical AC and DC 
applications where high temperature and small size is 
important. Used in numerous military and avionics 
applications. . 

COMPONENT RESEARCH CO .• INC. • 1655 26TH STREET· SANTA MONICA, CALIF. 904q4 • (213) 829-3615. TWX (910) 343-6864 
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CRC ----- COMPARISON OF ESTABLISHED 

CAPACITOR TYPES RELIABILITY 
COMPONENT RESEARCH CO. CAPACITORS 

TYPE Jll & Kll TYPE 854 
DIELECTRIC: Metallized Teflon DIELECTRIC: Foil Polysulfone 

CONSTRUCTION: Metal case hermetically sealed CONSTRUCTION: Metal case hermetically sealed 
VOLTAGE RATING: 50-200VDC VOLTAGE RATING: 600 & SOOVDC 
OPERATING TEMPERATURE: 65°C to + 125°C A.C. RATING: 400 & 600 VRMS @ 400Hz, high current ratings to 
CAPACITANCE RANGE: .001 to 2uF, .1% to 10% tolerances 40KHz, low E.S.R. 

INSULATION RESISTANCE: 1,000,000 meg-uF OPERATING TEMPERATURE: 55°C to + 125°C 

DISSIPATION FACTOR: .05% max. @ 1KHz CAPACITANCE RANGE: .033 to .82uF 
DIELECTRIC ABSORPTION: .01% maximum INSULATION RESISTANCE: 100,000 meg-uF 
SCREEN ING: 100% Quality conformance inspection per DISSIPATION FACTOR: .2% max. @ 10KHz applicable paragraphs of MIL-C-S3421. Will meet all 

environmental requirements of MIL-C-83421 except vibration SCREENING: 100% Quality conformance inspection with 400Hz 
at 20 g's and shock at 50 g's. burn-in. 

APPLICATIONS: Timing, sample and hold, integrating and APPLICATIONS: Snubber circuits, switching po.wer supplies and tuning circuits. Jll and Kll are used in critical space, where high RMS and peak current ratings are required. military applications which require lowest dielectric 
absorption and highest insulation resistance and low 
dielectric loss. 

TYPE 814 
TYPE A91 DI ELECTRIC: Metallized Polysulfone 

DIELECTRIC: Foil Teflon CONSTRUCTION: Metal case hermetically sealed 

CONSTRUCTION: Metal case hermetically sealed VOLTAGE RATING: 600 & SOOVDC 
VOLTAGE RATING: 50-400VDC A.C. RATING: 400 & 600 VRMS @ 400 Hz, high current AC rating 
A.C. RATING: 36 to 240 VRMS @ 400Hz, AC ratings to 40KHz to 40KHz, low E.S.R. 
OPERATING TEMPERATURE: 65°C to + 150°C OPERATING TEMPERATURE: -550C to +125OC 
CAPACITANCE RANGE: .001 to 1.2uF, 1% to 10% tolerances 

CAPACITANCE RANGE: .01 to 1.2uF 
INSULATION RESISTANCE: 1,000,000 meg-UF 

INSULATION RESISTANCE: 100,000 meg-uF DISSIPATION FACTOR: .02% max. @ 1KHz 
DIELECTRIC ABSORPTION: .01% maximum DISSIPATION FACTOR: .5% max. @ 10KHz 
SCREENING: 100% Quality conformance inspection per SCREENING: 100% Quality conformance inspection with 400Hz 

applicable paragraphs of MIL-C-83421. Will meet all burn-in. 
environmental requirements of MIL-C-83421 except vibration 

APPLICATIONS: Snubber circuits, switching power supplies and at 20 g's and shock at 60 g's. 
APPLICATIONS: Pulse-forming networks, timing, sample and where high RMS and peak current ratings are required. 

hold, integration and tuning circuits. A91 is used in hi-rei 
programs which require a rugged low loss capacitor with 
high insulation resistance and low dielectric absorption. 

TYPE 855 

TYPE K93 DIELECTRIC: Foil Polypropylene 

CONSTRUCTION: Metal case hermetically sealed 
DIELECTRIC: Polystyrene 

VOLTAGE RATING: 600 & SOOVDC 
CONSTRUCTION: Metal case hermetically sealed 

A.C. RATING: 400 & 600 VRMS @ 400Hz, high current ratings to VOLTAGE RATING: 50-400VDC 
40KHz, low E.S.R. 

A.C. RATING: 36 to 240 VRMS @ 400Hz, AC ratings to 40KHz 
OPERATING TEMPERATURE: -55°C to +85°C OPERATING TEMPERATURE: 65°C to +S5°C 

CAPACITANCE RANGE: .001 to 2.7uF, .1% to 10% tolerances CAPACITANCE RANGE: .033 to .S2uF 

INSULATION RESISTANCE: 1,000,000 meg-uF INSULATION RESISTANCE: 100,000 meg-uF 
DISSIPATION FACTOR: .02% max. @ 1KHz DISSIPATION FACTOR: .05% @ 10KHz 
DIELECTRIC ABSORPTION: _02% maximum 

SCREENING: 100% Quality conformance inspection with 400Hz 
SCREENING: 100% Quality conformance inspection burn-in. 
APPLICATIONS: Qualified for the Trident Program. Used in APPLICATIONS: Snubber circuits, switching power supplies and critical space and military applications that require stability, where high RMS and peak current ratings are required. high insulation reSistance, low dielectric absorption and low 

dissipation factor. 

TYPE 815 
TYPE A54 

DIELECTRIC: Metallized Polypropylene 
DIELECTRIC: Foil Polysulfone CONSTRUCTION: Metal case hermetically sealed 
CONSTRUCTION: Metal case hermetically sealed 

VOLTAGE RATING: 600 & 800 VDC VOLTAGE RATING: 100-400VDC 
A.C. RATING: 60 to 240 VRMS @ 40KHz A.C. RATING: 400 & 600 VRMS @ 400Hz, high current ratings to 

OPERATING TEMPERATURE: 65°C to + 150°C (Derate 50% 
40KHz, low E.S.R. 

from 125°C to 150°C) OPERATING TEMPERATURE: -55°C to +S5°C 
CAPACITANCE RANGE: .001 to .47uF, 1% to 10% tolerances CAPACITANCE RANGE: .01 to 1.2uF 
INSULATION RESISTANCE: 100,000 meg-uF 

INSULATION RESISTANCE: 100,000 meg-uF 
DISSIPATION FACTOR: .1% max. @ 10KHz 

DISSIPATION FACTOR: .05% max. @ 10KHz 
DIELECTRIC ABSORPTION: .2% maximum 
SCREENING: 100% Quality conformance inspection with 400Hz SCREENING: 100% Quality conformance inspection with 400Hz 

burn-in. burn-in. 

APPLICATIONS: Snubber, high current pulse applications. A54 
capacitors are used in the F1S aircraft. 

APPLICATIONS: Snubber circuits, switching power supplies and 
where high RMS and peak current ratings are required. 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET. SANTA MONICA. CALIF. 90404· (213) 829-3615. TWX: (910) 343-6864 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1017 



1500 CAPACITORS 1500 

CRC ----- A VIEW OF CRC MANUFACTURING ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO GENERAL PRODUCT INFORMATION CAPACITORS 

CAPACITOR ASSEMBLY: Typical'pro
duction area located within our award win
ning 50,000 sq. ft. manufacturing facility. 
Ideal assembly conditions enable CRC em
ployees to produce high reliability pre
cisely and efficiently. 

BURN-IN AND TEMPERATURE CYCLING: Before 
and after hermetic sealing, CRC capacitors receive 100% 
burn-in. 

The 12 foot high shock chamber above right, was used 
in performing 500 thermal shock cycles (-55°C to + 125°C) 
on CRC metallized polycarbonate capacitors being qualified 
for the space shuttle program. 

Vibration, shock, salt spray, humidity, pressure, and 
various other stress tests are conducted in our modern 
laboratories. During these tests, capacitance parameters 
are accurately monitored in order to study how our products 
can be constantly improved. CRC has over 200 cubic feet 
of thermal shock and aging work space available. 

ORDERING INFORMATION - Terms: Our terms are net 30 days to 
customers approved by our credit department. All shipments are F.O.B., 
Santa Monica, Calif. Minimum Order: Minimum billing per order is 
$50.00. Complete Part Number: Please make certain that you have 
complete part number to avoid any errors or delays. Please check part 
number instructions on individual specification pages. 

PART NUMBER OBSOLESCENCE - Due to changes in military speci
fications for which we are qualified, upgrading of our catalog specifica
tions, or size reduction, part numbers formerly used may now be 
obsolete. We urge our customers to change their eXisting drawings 
to indicate the r,ew part numbers for old and new design, wherever 
possible. If you are unable to make this change, CRC will continue 
to supply and mark parts indefinitely to the old specifications. 

CONSTRUCTION INFORMATION - Unless otherwise specified all parts 
listed are metal cased, tubular, with both wire terminals isolated from 
the metal case. . 

INSTALLATION INSTRUCTIONS - To prevent damage to the hermetic 
seal joint, use a tweezer type heat sink between the soldering iron and 
solder beads when soldering within V4" of beads. Prior to lead bending 
or twisting, protect glass seals and solder joints by gripping lead near 
solder bead with a small plier. 

CALIBRATION EQUIP
MENT: Hundreds of pre
cision instruments for par
ametric measurement are 
maintained under constant 
calibration. One out of ap
proximately four employ
ees is dedicated to quality 
control assurance, and 
inspection. CRC supplies 
capacitors for laboratory 
standards use throughout 
the world .. 

ENVIRONMENTAL TESTING: Our qualified testing 
laboratory contains equipment necessary to perform ran
dom and sinusoidal vibration, shock, acceleration, moisture 
resistance, salt spraY,solderability, resistance to solvents, 
barometric pressure, and many other tests. This laboratory 
is used daily to qualify standard and special designs as well 
as to prove out new designs. These capabilities ensure the 
consistent quality of our established reliability capacitors. 

Contaminating films on the glass seal surfaces may appear during 
customer handling and installation of capacitors. To preserve the high 
insulation resistance inherent in CRC capacitors, clean the glass seal 
surfaces thoroughly with acetone or chlorinated hydrocarbon fluid. 

CAPACITOR MEASUREMENT INFORMATION - The high quality of CRC 
capacitors may be difficult to evaluate unless sufficiently sensitive and 
accurate equipment is utilized in conjunction with proper measure
ment techniques. 

Capacitance bridges equal to the General Radio 1620A are rec· 
ommended for best accuracy of capacitance. This bridge is satisfactory 
for dissipation factor measurement of capacitors up to 1 uFo CRe has 
developed a special bridge capable of accurately measuring dissipa· 
tion factor of capacitors up to 100 uF or more at frequencies up to 
1 KHz. For inspection of DF of larger than 1 uF capacitors it is sug
gested that you use samples correlated by our measurement laboratory. 

Insulation resistance measurement is performed by Component 
Research Co. using leakage current methods which are repeatable to 
1 picoamp for capacitors less than 0.1 uFo Larger values require 
adequate charge time to minimize dielectric absorption effects. Guard 
boxes are used to perform leakage current and dielectric absorption 
measurements. 

PATENT INFORMATION - eRe capacitors are exclusively manufac
tured under one or more of the following patents: 3,238,428; 3,260,906; 
3,292,063; 3,506,895; 3,539,886; 3,603,849; 3,626,362. Additional patents 
pending. 
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1500 CAPACITORS 1500 

CRC ---- OPTIONS AVAILABLE FOR . ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO. STANDARD CAPACITORS CAPACITORS 

- - - -

Following is a list of some options and char
acteristics available when you are required 
to meet special design or operating condi
tions. 

SPECIAL CAPACITOR VALUES 
If your application requires odd values such as 

0.1001SuF ±O.l % or 0.9999uF ±0.2S%, such re
quirements are readily met from our large stock 
of standard and non-standard values. Individual ca
pacitors can be permanently marked or tagged with 
discrete values accurate to six places if required. 

SPECIAL VOLTAGE RATINGS 
Problems of size may occur when replacement 

of a poor quality capacitor is required. Under certain 
conditions such as restricting the operating tempera
ture, or limiting DC hipot to 1S0% of rated volts, a 
substantial size reduction is possible. Check with our 
applications engineering department for our recom- . 
mendations in such cases. 

LINEAR TC SLOPE for RESISTOR MATCHING 

ZERO TEMPERATURE COEFFICIENT 
BY TC MATCHED PAIRS 

It is difficult to obtain zero TC over a wide 
temperature range. But over a more limited rangeCRC 
can provide a TC as low as zero ±SPPM/OC by pair
ing two capacitors with opposing slopes. Typically an 
A93 polystyrene capacitor matched with the same 
value A12 polycarbonate capacitor will match to zero 
±30PPM/ oC from -10°C to +8SoC, as off the shelf 
purchased items. 

If lower TC than this is required, we can 100% 
measure and match for closer temperature coefficient. 

"PIGGYBACK" PERMANENTLY CONNECTED 
MATCHED CAPACITORS 

Customers sometimes prefer the matched ca
pacitors connected together as one to prevent their 
separation prior to installation. CRC standards are 
made by "piggyback" connection of trimmers which 
can provide accuracies to ±0.05%. Shown below is a 
figure of a "piggyback" connected matched capacitor. 

CRC Series A93 Polystyrene Capacitors provide 
the closest approximation to a straight line plot for 
capacitance vs temperature over the range of -SO°C 
to +8SoC, with less than 150PPM/oC in negative 
slope. Larger capacitor values appear to have lower 
TC than smaller capacitor values. Typically, values 
ranging O.OluF average -lOOPPM/oC and 1.0uF 
range -40PPM/oC. The normal worst case limits in 
non-linearity of TC slopes are ±SOPPM/oC for all 
A93 polystyrene capacitors. Slopes are available as 
low as ±10PPM/oC for the full temperature range 
of -SO°C to +85°C. This slope is a permanent char
acteristic and will remain constant with temperature 
cycling and time. 

. C'~=J rl,r 
~"rJ) J 1.625 MIN TVP. L- B ---J ~ A DIA L 

±10PPM/ D C TRACKING 
MATCHED CAPACITORS 

In some applications it is desirable to have sev
eral capacitors of the same value track together over 
a specified temperature range. 

Frequently good linearity is not mandatory, pro
vided all capacitors although non-linear, follow the 
same pattern of varying in capacitance with tempera
ture. In other applications a set of different capaci
tors must track within a defined ratio limit of each 
other as temperature changes. 

From its large stock of 100% screened and 
batch controlled high reliability capacitors, CRC can 
furnish many combinations of desired matched ca
pacitors in a minimum of time. 

MATCHED SETS TO ±0.05% ACCURACY 
CRC can provide matched sets of two or more 

capacitors with readings of ±O.OS% of each other 
although the purchase tolerance is as high as ± 1 %. 
This is more economical than purchasing individual 
capacitors to ±0.1 % or ±0.2S% tolerances. 

50,000,000 MEGOHMS 
INSULATION RESISTANCE 

This may seem incredible but CRC is supplying 
special luF teflon capacitors which measure up to 
S,OOO,OOO megohms at 100°C, and up to 50,000,000 
megohms at temperature from 25°C to -40°C. 

CRC is developing new methods of measuring to 
higher levels of insulation resistance and believes 
it will be able to verify that specially selected smaller 
values such as O.luF can be supplied to meet a 
specification of 500,000,000 megohms. When you use 
capacitors in such sensitive applications certain 
errors and disturbances not normally observed be
come visible. Some of these are described below. 

LOW "PIEZO ELECTRIC LIKE" 
VOLTAGE GENERATION CAPACITORS 

When subjected to a temperature change, ca
pacitors generate a voltage which may vary from one 
to another within the lot. Voltage up to ten millivolts 
per °C have been observed. While voltage outputs 
generally cjo not increase linearly with temperature. 
in some cases there has actually been voltage re
versal during a temperature run in a given direction. 

CRC supplies specially selected 0.5uF, 50VDC 
teflon capacitors similar to the J118504 styles to 
meet requirement of, O.S millivolts maximum/oC 
voltage generation, for a critical application. 
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1500 CAPACITORS 1500 

CRC ---- HIGH PULSE CURRENT ESTABLISHED 
- RELIABILITY 

COMPONENT RESEARCH CO. METALLIZED CAPACITORS CAPACITORS 

CRC PLASTIC FILM CAPACITORS have low loss elec
trode terminations that are unsurpassed for current 
handling after exposure to the extremes of thermal 
shock and operational life.· 

CRC FOIL CAPACITORS utilizing low loss plastic films 
such as polypropylene, teflon, polystyrene, and poly
sulfone are recommended for use with fast switching 
rates at very high peak currents. 

CRC METALLIZED FILM CAPACITORS with lower 
repetition rates and relatively high currents, can be 
used to conserve space and weight. 

As an example a 10uF, 30VDC, metallized poly
carbonate capacitor type G12A106 was charged at 
30VDC and discharged into a 0.02 ohm vacuum 
switch at a 1 PPS rate for days to determine if it 
would open up. There was no noticeable effect on 
ESR or dissipation factor as a result of this test. 

During this test the first ¥2 sine discharge current 
pulse was approximately 180 amperes and decayed to 
zero current after several 100 KHz resonant cycles. 

We attempted to open this miniature 10uF ca
pacitor by charging it with 100VDC which resulted in 
a first ¥2 sine pulse current of 500 amperes peak at a 
1 PPS rate for several hours. Despite the voltage over
stress applied and the extremely high peak capacitor 
current developed, we could not degrade the termi
nation quality of the G12AI06 capacitor. 

We can conclude that CRC miniature metallized 
polycarbonate capacitors are capable of handling 
enormous discharge current provided the repetition 
rate is slow. 

A study is now being conducted by CRC to de
termine the optimum AC operating conditions with 
maximum energy density under high current pulse 
conditions for metallized vs. metal foil capacitors. 

These tests will determine what repetition rate 
conditions require a larger foil capacitor instead of 
a smaller metallized film capacitor for failure·free 
operation. 

IF YOUR APPLICATION REQUIRES MAXIMUM 
RELIABILITY, SMALLEST SIZE, AND OPERA
TION IN CRITICAL AEROSPACE OR INDUS
TRIAL ENVIRONMENTS, CRC APPLICATION 
ENGINEERS WILL BE PLEASED TO REVIEW 
YOUR SPECIFICATIONS FOR CORRECT CA
PACITOR USAGE. 

1600 AMPERES PEAK 

0.15 r SECONDS PULSE WIDTH 

·IN THIS TEST A 1 uF, 400VDC, METALLIZED POLYCARBO
NATE CAPACITOR, TYPE K12EI05, IN A 0.750" X 1.875" 
CASE DEVELOPED 1600 AMPERES PULSE CURRENT WHEN 
DISCHARGED INTO A 0.02 OHM SWITCH LOAD AFTER 
CHARGE AT 800VDC.· REPETITION RATE WAS 1 PPS AND 
NO DEGRADATION OF ESR OR DISSIPATION FACTOR OR 
CASE WARM·UP WAS MEASURABLE AFTER SEVERAL 
HOURS OF OPERATION. 

Actual size of the luF, 400VDC capacitor tested at developed 
pulse currents up to 2600 amperes peak to peak at 1 PPS rate. 

500 AMPERES PEAK 

t+--- 5 fI SECONDS PULSE WIDTH 

CAPACITOR DISCHARGE CURRENT SHOWN FOR TYPE 
G12A106 METALLIZED POLYCARBONATE CAPACITOR, 10 
uF, 30VDC, AFTER CHARGE AT 100VDC AND DISCHARGE 
INTO A 0.02 OHM SWITCH LOAD. REPETITION RATE WAS 
ONE PULSE PER SECOND AND THE RESONANT FRE
QUENCY RESULTING FROM DISCHARGE INTO THE LOAD 
IS 100KHz. 

l GI2AI06 
------------------.- .. _-----------

Actual size of the 10uF, 30VDe capacitor tested at developed 
pulse curre'nts up to 900 amperes peak to peak at 1 PPS rate. 
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1500 CAPACITORS 1500 

CRC --- MIL-C-83421/1 - MIL-C-39022/9 ESTABLISHED 
- RELIABILITY 

COMPONENT RESEARCH CO. MANUFACTURING & INSPECTION FLOW PLAN CAPACITORS 

100% INSPECTION PER 
MIL-C-83421 & MIL-C-39022 

The high reliability capacitor screening plans developed by 
Component Research Co. have been adopted by space and 
military contractors throughout the world for critical programs. 
The new general specification MIL-C-83421 incorporates much 
of the screening features shown below at an attempt to pro
vide a "state of the art" capacitor specification for general 
industrial and aerospace use. 

Our flow plan for manufacturing and inspection shown 
below covers the steps used to process and screen all of our 

100% PROCESSED AND SCREENED 
Steps 1-9 show the 100% processing (up to and includ
ing hermetic sealing), of MIL-C-39022/9 and MIL-C-
83421/1 qualified pcilycarbonate and CRC standard 
capacitors - Polycarbonate, Teflon, Polystyrene and 
Polysulfone. The quality level selected will be deter
mined by the individual capacitor specification. 

QUALITY LEVEL 1 
MIL-C-83421/1 & MIL-C-39022/9 

1. BURN-IN 

2. TEMPERATURE CYCLING 

3. HELIUM LEAK TEST 
AND GROSS LEAK TEST 

4. AC-DIELECTRIC STRENGTH 

5. DC-DIELECTRIC STRENGTH 

6. INSULATION RESISTANCE 

7. % CAPACITANCE 
TOLERANCE 

8. % DISSIPATION FACTOR 

9. SELECTION FOR 
PERFORMANCE GRADES 

10. REPEAT ELECTRICAL 
MEASUREMENT AND 
RECORD DATA AS REQUIRED 

11. CONDUCT SPECIAL 
MEASUREMENT WHEN 
REQUIRED BY CUSTOMER 

12. FINAL VISUAL INSPECTION 
OF WORKMANSHIP. 
MARKING, PAPERWORK 
AND PACKAGING 

13, ~~l.\'pUNb~~~~~ ~RTS 

Highest reliability capaCitors with ·standard or special screening 
for Apollo, Viking, and other space programs. Also used in military 
and ultra high quality industrial applications. 

Qualified for space, critical applications. F15 aircraft, Trident. 
space shuttle and other programs. 

polycarbonate, teflon, polystyrene and polysulfone film capac
itors. The individual specifications shown in the catalog list 
the actual screening performed for each style. A choice of 
three quality levels provides different degrees of intensive 
screening to assure the highest possible quality at lowest cost. 
Special screening plans are available which include tests 
such as 100% corona inception inspection, 40KHz AC burn-in 
at 100°C, high impedance monitoring for intermittent condi
tions at low voltage during temperature cycling, ESR inspec
tion at 100KHz, dielectric absorption effects with rapid 
switching rates and varying temperature, and many other 
sensitive measurement phenomena. 

PROCESSING STEPS 
A. CAPACITOR MATERIAL INSPECTION 
B. IDENTIFY PROCESS PAPERWORK WITH MATERIAL LOT NUMBERS 
C. CAPACITOR SUB·ASSEMBLY INSPECTION 
D. SPECIAL VACUUM PROCESSING 
E. HERMETIC SEAL AFTER NITROGEN BACK·FILL 
F. INITIAL INSPECTION OF COMPLETED CAPACITOR (7X POWER) 

1. BURN·IN 
2. TEMPERATURE CYCLING 
3. HELIUM LEAK TEST 

AND GROSS LEAK TEST 
4. AC·DI ELECTRIC 

STRENGTH 
5. DC·DIELECTRIC 

STRENGTH 
6. INSULATION RESISTANCE 
7. % CAPACITANCE 

TOLERANCE 
8. % DISSIPATION FACTOR 
9. FINAL VISUAL 

INSPECTION OF 
WORKMANSHIP. 
MARKING. PAPERWORK. 
AND PACKAGING 

10. SHIP C OF C WITH PARTS 
High reliability capacitors 
screened for space. missile 
and industrial applications. 
Qualified for many programs 
such as The Tow Missile. The 
Lance Missile and F15 air· 
craft. 

1. TEMPERATURE CYCLING 

2. HELIUM LEAK TEST AND 
GROSS LEAK TEST 

3. AC·DIELECTRIC STRENGTH 

4. DC·DIELECTRIC STRENGTH 

5. INSULATION RESISTANCE 

6. % CAPACITANCE 
TOLERANCE 

7. %DISSIPATION FACTOR 

8. FINAL VISUAL INSPECTION 
OF WORKMANSHIP, 
MARKI NG, PAPERWORK 
AND PACKAGING 

9. SHIP C OF C WITH PARTS 

High reliability capacitors 
with reduced screening and 
performance levels for lower 
cost high volume programs. 
such as miSSiles, aircraft 
and telephone equipment 
appl icatlons. 

Random samples from completed production lots of all quality levels are periodically tested. 

These tests may consist of Insulation Resistance at high temperature, Dielectric Absorption, 
Temperature Coefficient and AC stress analysis tests. 

In addition, samples are life tested for retention of qualification. 
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1500 CAPACITORS 1500 

eRe ------- RETENTION OF QPL - MIL-C-83421/1 ESTABLISHED -
• RELIABILITY 

COMPONENT RESEARCH CO FAILURE RATE "S" CAPACITORS 

INSPECTION 
GROUP B, SUBGROUPS 1, 2 and 3: In order to main-

GROUP "B" tain qualification, CRC performs periodic testing. Capac-
itors from' current production lots of CRHOI through 

PER MIL·C·83421, TABLE IV CRHOO which have successfully completed "Group A" 
Inspection (see "A12 and K12 Quality Conformance In-
spection") are selected. 

, 
SUBGROUP 1 TESTS 

10 Each CRH Style Monthly 

• Barometric Pressure 

• Insulation Resistance at 
Max. Rated Temperature 

• Temperature Coefficient 

• Life (2,000 Hours) 

DC LIFE TEST 
PERFORMED. 

MONTHLY 

GROUP B, SUBGROUP 1 
FOR ALL CRH STYLES 

COVERING ALL 
FAILURE RATE LEVELS 

capacitors are DC-Life 
tested at 100°C and at 
140% of the ra'ted D.C. 
voltage for 2,000 hours. 
(This is an acceleration 
factor of 5:1, approxi
mately). 

AC-SINUSOIDAL 
LIFE TEST 

PERFORMED 
MONTHLY 

Capacitors are AC life 
tested for 250 hours at 
10QoC and at 140% of 
the rated RMS voltage at 
the applicable test fre
quency as shown in 
Table V. This test is per
formed monthly in order 
to verify the AC RMS 
voltage and current 
ratings. 

, 
SUBGROUP 2 TESTS 

CRH01 Parts Jan., July 
CRH02 Parts Feb., Aug. 
100 Volt Parts March, Sept. 
200 Volt Parts April. Oct. 
400 Volt Parts May. Nov. 

• AC Conditioning 
250 Hours 

• Dissipation Factor 
• Insulation Resistance 
• 6. Capacitance 

EXAMINATION 
OR TEST 

Barometric 
Pressure 

Insulation 
Resistance 

Temperature 
Caefliclent 

Insulation Resistance 
at Rated Voltage 
and 25°C 

CONDITIONS 

Per Mll-C-83421 

@ Rated voltage 
@ 125°C . 

, 
SUBGROUP 3 TESTS 

18 Parts Every 6 Months, Consisting of 
CRH01, CRH02, CRH03, CRH04 and CRH05 

• Vibration 

• Salt Spray 

• Immersion 

• Solderability 

No breakdowns 

2,000 Megs·uF need not 
exceed 20,000 Megs 

• Shock 

• Moisture Resistance 

• Terminal Strength 

• Resistance to Solvents 

No breakdowns 

1,000 Megs·uF need not 
exceed 10,000 Megs 
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CRC ----- HIGHEST RELIABILITY ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO. SCREENING CAPACITORS 

CRC SCREENS'A",DTESTS MI~NY • 
ORDERS TO SPECIFIC CUSTO ... 
MERREQUIFlEMENTS FOR HlGR
ER RELIABILITY. IN. ADDITJQ",i . 

.. CRC F'ERFOFlMSMANY1N~ff.9U~F .. 
TESTS THAT ARE NOT REQV1RED 

. BY THE CUSTOMER, BUTWH{CH 
GRG FEELS WILL IMPROVE 
QUALITY. AND RELIABILITY: BE
LOW IS CRG'SMANUFACTURING 
AND INSPECTION. FLOW PLAN. 
FOR METALLIZED POLYCARBO· 
NATE GAPACITORSSUPPLIED .• 
TO TRIDENT SPECIFICATION.; 
2864019. 

MANUFACTURING 

AND 

INSPECTION 

FLOW PLAN 

1. CAPACITOR MATERIAL INSPECTION 

2. IDENTIFY PROCESS PAPERWORK WITH 
MATERIAL LOT NUMBERS 

3. CAPACITOR SUB-ASSEMBLY 

4. CAPACITOR SUB-ASSEMBLY INSPECTION 

5. SPECIAL VACUUM PROCESSING 

6. IN-PROCESS ELECTRICAL TESTING 

7. VACUUM PROCESSING 

8. NITROGEN BACKFILL 

9. HERMETIC SEAL 

10. INITIAL INSPECTION OF COMPLETED 
CAPACITOR AT 7X MAGNIFICATION 

1. 100% Screen and test per MIL-C-83421, 
table 4. 

8. I.R. at 25°C terminal to terminal (100% test, 
record samples). 

2. Select parts for Trident order. 
3. Sample test capacitance, I.R. % D.F. & 
ESR at 25°C. Record readings on five sam
ples. 

9. Tolerance assort at 25°C at 10KHz (100% 
test). 
10. Record capitance drift for 5 samples. 

4. Burn-in for 16 hours at 100°C at 40KHz at 
rated RMS voltage (100% test). 

11. % dissipation factor at 25°C at 10KHz 
(100% test, record samples). 

5. Thermal aging, 5 cycles -65°C to + 125°C 
(100% test). 

12. ESR at 25°C at 100K.Hz (record 5 sam
ples only). 

6. Seal test, fine leak (100% test). 
13. Select 2 random samples and dissect for 
product conformance. 

7. I.R. at 125°C terminal to terminal (100% 
test, record samples). 

14. Quality control manager review of data 
for lot acceptance. 

TEST CONDITIONS TEST LIMIT 

% CAPACITANCE At 25°C at 10KHz 4.7.8 ±l% 100% 
TOLERANCE TEST 

168 hrs. @ 100°C @ 40KHz @ 4.7.2 There shall be no 100% 
BURN·IN maximum rated RMS voltage evidence of physical TEST 

damage 

There shall be no 100% 
THERMAL AGING 10 cycles from - 65°C to + 125°C 4.7.3 evidence of physical TEST 

damage 

4.7.5 1dO-'atm! em'! sec. 100% SEAL TEST (FINE LEAK) max. leak rate TEST 

SEAL TEST (GROSS LEAK) 4.7.5 No bubble stream 100% 
D. TEST 

AC SQUARE WAVE 4.7.6 No shorts 100% 
TERMINAL TO TERMINAL TEST 

Apply 200% of rated DC voltage from 
No shorts 

100% 
DC HI-POT terminal to terminal and terminals to 4.7.6 TEST 

case for 60 seconds minimum 

INSULATION RESISTANCE 1,000 meg's-uF. need 100% 
TERMINAL TO TERMINAL At + 125°C at rated DC voltage 4.7.7 not exceed 10.000 TEST 

megohms 

INSULATION RESISTANCE 100,000 meg's-uF, 100% 
TERMINAL TO TERMINAL At 25°C at rated DC voltage 4.7.7 need not exceed TEST 

1.000,000 megohms 

% CAPACITANCE 
At 25°C at 10KHz 4.7.8 ±1% 

100% 
TOLERANCE TEST 

% CAPACITANCE At 25°C at 10KHz 4.7.8 ±0.5% 100% 
DRIFT FROM STEP 1 TO 10 referenced to initial reading TEST 

% DISSIPATION FACTOR At 25°C at 10KHz 4.7.9 0.5% 100% 
TEST 

RADIOGRAPHIC Two views at 90° per OD 48491 N/A Per OD48491 100% 
INSPECTION TEST 

VISUAL MECHANICAL Per 2864019 4.7.1 Per 2864019 1.0% 
INSPECTION AQL 

NOTE: 5% PDA (percent defective allowable) or 1 device, whichever is greater for each test step 7, 8, 9, 11,12 and 13. 
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1500 CAPACITORS 1500 

eRe ----- CRITICAL APPLICATIONS ESTABLISHED 
RELIABILITY 

COMPONENl RESEARCH CO. SCREENING CAPACITORS 

Component Research capacitors are used in 
critical applications where their reliability and 
performance can affect the success of an entire 
program involving years of preparation and bil
lions of dollars of program cost. For over a 
decade, aerospace programs from Apollo to 
Space Shuttle have used CRC capacitors for 
timing circuits and other control circuits, es
sential for controlling spacecraft millions of 
miles from earth, after years of space travel. 

DC burn-in, thermal aging (temperature 
cycling), and Group "A" testing generally is suf
ficient to assure that the capacitors will be reli
able for aerospace applications. The standard 
CRC capacitors listed in this catalog are offered 
with screening options most commonly re
quired. Special screening can also be provided 
for critical requirements. 

You can depend upon CRC to provide the 
most reliable capacitor and screening plan for 
your critical applications. Following are typical 
screening plans for standard and special 
applications. 

. AC BURN-IN AT 400Hz TO 40KHz 

400Hz burn-in at 140Vrms at 125°C is generally a stan
dard screen for metallized polysulfone capacitors sup
plied for aircraft programs. Typically low-loss filter, 
shunt, and feed-thru capacitors ranging from 1 ,uF to 
240 ,uF in value receive from 16 hours to 96 hours of 
400Hz burn-in at 125°C to provide high reliability per
formance in programs such as the FI8 fighter aircraft, 
space shuttle, and commercial aircraft equipment. 

40KHz burn-in is used in screening small valued 
metallized polycarbonate capacitors at 100°C for 168 
hours for the Trident Program. CRC capacitors used for 
this program are the A12 Series which undergo rigorous 
burn-in and special screening for elimination of any pos
sible defects or unusual behavior modes. With incorpora
tion of such severe inspection and surveillance re
straints, CRC production standards are maintained at a 
very high caliber of performance suited to the most 
critical programs. 

AC AND DC COMBINED BURN-IN SCREENING 
Several customers specify that the AC and DC voltages 
be simultaneously applied during burn-in to assure that 
the capacitor will operate reliably in this mode. Typi
.cally we have applied 100VDC together with approxi
mately 2Vrms at 40KHz at 100°C to 22,uF, 100VDC 
metallized polycarbonate capacitors for 168 hours of 
burn-in time as a Group "A" screen. In this application 
the I" diameter x 1.875" long capacitor handles approxi
mately 8 AMPS RMS during burn-in. Following 100% 
Group "A" screening, a lot sample is tested for 2000 
hours as above without DC voltage applied. 

CORONA INCEPTION INSPECTION 
PREVENTS OPERATIONAL FAILURES 

In AC applications at 240Vrms levels and higher or 
where peak voltages exceed 320 volts approximately, 
capacitors may fail short or long term due to corona 
attack. 

For such applications, CRC recommends capacitors 
which are uniformly free from corona inception for at 
least 20% higher thari operational voltage conditions. 

100% Group "A" corona inspection for no indication 
of inception is an excellent substitute for dielectric 
withstanding voltage tests and is a better monitor of 
possible shorting problems. 

RECORDED READINGS BEFORE AND AFTER BURN-IN 
Some programs must have recorded data for each capa
citor taken prior to and after completion of burn-in and 
thermal aging. The capacitors are serialized and read
ings of capacitance, insulation resistance at 25°C and 
sometimes at elevated temperature are recorded. In 
addition, readings of capacitance vs. temperature for 
purposes of determining temperature coefficient and 
drift can be recorded. 

On occasion dissipation factor is recorded at 1KHz 
and 10KHz and ESR at 100KHz for determination of re
liable electrode connections. 

40KHz BURN-IN AND CORONA SCREENING 
Type BF51 teflon foil capacitors are being used in a high 
frequency switching application with a rise time of less 
than 1 microsecond, in a limited space. Typically a 0.025 
,uF, 400VDC rated teflon foil, oil impregnated capacitor 
operates with; 200 volt peak to peak, 10KHz square wave 
voltage conditions,a rise and fall time of 100 nanosec
onds, in a 0.312 x 1.063 case. Under these conditions 
this teflon capacitor is relatively.cool with peak current 
of 30 amps developed at a 20KHz repetition rate. 

Following is the 100% screening used for this AC 
application. 

1. Burn-in for 48 hours at 125°C. Apply 180Vrms at 
40KHz ±5%. 

2. Thermal aging temperature cycle 5 times -65°C to 
+ 125°C. Per MIL-C-83421. 

3. Seal Test Bake for 4 hou~s at 125°C. Check for oil 
leakage or visual damage. 

.4. Corona Test Apply 400Vrms at 60Hz and check for 
evidence of corona inception. 

5. AC Stress Test Apply 100Hz square wave voltage, 
terminal to terminal, for 1 minute, per MIL-C-
83421/1, at 1000 volts peak to peak. 

6. DC Hipot Apply 800VDC terminal to terminal and to 
case at 25°C for 1 minute, per MIL-C-83421. 

7. Insulation Resistance when measured with 400VDC 
at 25°C, 1,000,000 megohms minimum. 

8. % Capacitance at 1 KHz 
9. % Dissipation factor at 10KHz, 0.01 % maximum. 

10. Final visual and mechanical inspection. 
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1500 CAPACITORS 1500 

CRC F ESTABLISHED 
------ AlLURE ANTICIPATION RELIABILITY 

COMPONENT RESEARCH C~. & IMPROVED RELIABILITY CAPACITORS 

Plastic film dielectric type capacitors can 
provide remarkably good electrical charac
teristics and high reliability but it takes a 
combination of sound construction, suit
able film quality, exacting process control, 
and 100% testing to achieve this. 

MIS-APPLICATION OF CAPACITORS 
IN AC CIRCUITS 

The highest quality capacitor will fail if its rat
ings are exceeded by subjecting it to excessive 
voltage and current stresses. In sinusoidal ap
plications metallized capacitors that warm up 
over 20°C after several hours of operation are 
considered a borderline case. You may be ap
plying too high an RMS voltage or frequency. 

If the capacitors you are using have higher 
than normal dissipation factor readings, this 
may be a sign of high series resistance caused 
by poor termination on the capacitor section. 
The square wave AC screening for one minute 
covered in MIL-C-83421/1 is a good way of 
eliminating capacitors with gross dissipation 
factor quality. 

If dissipation factor limits are set too high 
as post test requirements, suspect capacitors 
will pass the square wave test. In fact termina
tions may have been damaged by this test, but 
are permitted to pass what we consider are ab
normally high DF limits. A termination that is 
poor at room temperature generally should be 
worse at higher temperature and increased 
heating caused by power loss at the termina
tions may cause ultimate degeneration and pos
sible failure. We consider 100% AC burn-in at 
elevated temperature an excellent method of 
checking for good terminations. Burn-in should 
be followed in 100% dissipation factor 
examination. 

In SCR commutation and transistor switch
ing type applications heat rise measurements 
by themselves are not a sufficient means of de
termining capacitor reliability. In these cases 

Because we are concerned with a pro
liferation of marginal quality capacitors 
frequently used in high reliability level 
aerospace and industrial applications, we 
are listing below some pitfalls to avoid. 

the capacitor is subjected to relatively high 
peak currents at a low duty cycle. A capacitor 
not designed for high peak current use while 
never exhibiting more than a few degrees of 
heat rise during operation, may open after hours 
or possibly months of operation. 

We recommend that you forward copies 
of your oscilloscope current and voltage wave
forms for a'nalysis of your non-sinusoidal appli
cations. 

CAPACITOR OPENS & INTERMITTENTS 
AFTER ENVIRONMENTAL TESTING 

OR LONG TERM STORAGE 

CRC is frequently requested to replace "Brand 
X" metallized capacitors (which may have cost 
50% less) that fail after being qualified for the 
application and after passing initial breadboard 
and preproduction test. 

Unfortunately many specifications and 
programs do not take the effects of tempera
ture cycling into consideration. Capacitor ter
mination may withstand DC burn-in, DC life 
and even AC life. 

Dimensional changes between plastic and 
metal materials as a result of temperature cy
cling may result in microscopic ruptures of ter
mination joints, possible electrode oxidation 
and generally unstable termination series re
sistance. This is the reason we recommend 
100% temperature cycling or thermal aging 
followed by the screening as described above. 
Component Research Company patented stress
free termination designs and precise quality 
control eliminates the above problems. 
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1500 CAPACITORS 1500' 

CRC ---- AC RATED CAPACITORS ESTABLISHED 
E S RELIABILITY 

COMPONEN1 RESEARCH CO RELIABILITY QUESTIONS & ANSW R CAPACITORS 

What are the limiting factors restricting the use of 
metallized polycarbonate capacitors for AC applications? 

A properly manufactured and screened capacitor 
can handle considerable RMS and peak currents from 
-55°C to + 125°C without significant heat rise. The 
dissipation factor of capacitors to be used in AC appli
cations must be uniformly low to limit watt loss; 

We recommend a maximum dissipation factor of 
0.15% at 1KHz as the acceptance test limit. All capaci
tors should be subjected to temperature cycling prior 
to final measurement of OF to insure that they remain 
less than 0.15%. This test eliminates failures which 
may occur after storage at extreme temperatures. 

CRC specifications contain the maximum RMS 
current and voltage ratings for sinusoidal conditions, 
continuous duty cycle, at 400Hz and 40KHz. For con
ditions other than shown, send a sketch of the current 
and voltage waveforms under worst case and normal 
operating conditions to our sales office. Include all other 
information necessary for quotation purposes. 

Is polycarbonate better than other dielectrics for AC 
applications? 

If size, weight, cost, or operating temperatures 
were not important considerations. then other dielectric 
style capacitors would be superior to polycarbonate. 

As an example, eRC can supply polystyrene, teflon, 
or polypropylene AC capacitors with approximately ten 
times lower loss than the series 12 polycarbonate 
capacitors. 

Polysulfone is slightly better than polycarbonate for 
AC applications below 100° C, and can be used above 
125°C (the limit for polycarbonate), to 150°C with 
proper voltage derating. 

CRC considers mylar and paper dielectric styles 
too lossy for AC applications and therefore does not 
recommend this type for such requirements. Additional 
information on AC capacitors appears on other pages 
of this catalog. 

What type of screening test will assure tltat tlte poly
carbonate capacitors are reliable for AC applications? 

Once it has been determined that your application 
requirements can be met by CRC standard poly
carbonate series 12 capacitors, the screening test used 
by CRC and incorporated into MIL-C-83421/1 will be 
sufficient to provide the quality assurance needed. 

As an example, 100% of the capacitors are tem
perature cycled then subjected to a square wave volt
age at 100Hz at 300% of rated DC voltage for peak to 
peak amplitude. 

During this test the capacitors must handle ap
proximately 35 microsecond wide current pulses for 
one minute at a rate of 200 per second. 

A routine examination of the current and voltage 
waveforms during square wave hipot of 10 uF, 50VDC 
type CRHcapacitors, shows that with 150 volts peak to 
peak voltage at 100Hz applied, the peak current is 
85 amps. This is equivalent to operation with a half 
sine wave peak current pulse of 8.5 amps/uF at a 
200 PPS rate. SEE WAVEFORMS AT RIGHT. 

Following the square wave voltage stress test the 
capacitors must meet 0.15% max. dissipation factor 
limits. 

Life testing of CRC metallized polycarbonatecapac
itors at 400 Hz and 4000 Hz is performed continuously 
as retention of qualification to MIL-C-83421/1. 

Why are CRC low dissipation factor polycarbonate 
capacitors replacing commonly manufactured capacitors 
in AC applications? 

There is a risk that the dissipation factor of such 
capacitors will increase with use and result in hot spots 
at the terminations. Field failures of such capacitors 
have been reported where the capacitors have exploded 
and caused fire damage. 

It may be possible to use ordinary higher OF capac
itors without noticeable problems at 400Hz, provided 
that RMS voltage is sufficiently low such that the RMS 
current is limited. Heat sinking will also help prevent 
excess heat rise due to poor quality terminations. 

Interestingly enough CRC polycarbonate capaci
·tors have a lower dissipation factor at temperatures 
from 75°C to 125°C than at 25°C which lowers their 
effective heat rise at higher temperatures. Where the cur
rent source is limited, higher OF capacitors may not heat 
sufficiently to short, but may gradually suffer from in
creasing OF to the point where they are effectively open. 

Wltat is tlte maximum current tltat can be applied to 
M/L-C-8342J /1 capacitors? 

The 40 KHz current and voltage ratings listed in 
Table 1 of the Mil-Spec and CRC's specifications shown in 
this catalog, are based upon continuous operation under 
sinusoidal conditions. In order to eliminate failures it 
is essential that any use under conditions exceeding 
these limits be discussed further with our applications 
engineers. Under certain conditions, the capacitors can 
be used athigher frequencies and in square wave filter
ing applications. For good reliability it is best to study 
these special applications on an individual basis. CRC 
plans to provide data tables showing allowable working 
conditions during higher frequency sinusoidal, pulsed, 
and non-sinusoidal conditions. 

TYPICAL VOLTAGE AND PEAK CURRENT WAVEFORMS SHOWN FOR A12BI06. 
10 uF, 50 V, METALLIZED POLYCARBONATE CAPACITOR DURING THE ONE 

MINUTE AC SQUARE WAVE SCREENING AT 100 Hz. 

1----
150 VOLTS 

PEAK TO 

PEAK 

-

J ___ _ -
1------

85 AMPS 
PEAK CURRENT 

r 

J--- __ J~--~~--~r---,~ 
- t-- 40 p SECONDS 

TYPICAL . PULSE 
WIDTH 
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1500 CAPACITORS 1500 

CRC ---- VOLTAGE TEMPERATURE SCANNING ESTABLISHED, 
COMPONENl RESEARCH CO. FOR CAPACITOR FAULTS ~;~:~:;~;S 

SCREENING FOR HIGH IMPEDANCE FAULTS 

All types of capacitors whether metallized or foil, single 
or dual dielectric construction, can behave intermit
tently when operated under certain combined conditions 
of temperature, and high impedance or low power. 

As a result of testing thousands of capacitors using 
computer scanning techniques and analysis of discrep
ant parts, the following has been concluded: 

1) Low resistance faults such as clearings are· not 
visible in CRC capacitors when they are operated 
under specified conditions. The CRC method of 
inspection, processing, and grading all film used 
in a capacitor prior to winding, assures that" low 
resistance faults will not occur. A low resistance 
fault can arbitrarily be called a conductive path of 
less than 10,000 ohms. 

2) Electro-chemical effects of contamination within 
the capacitor enclosure can cause spurious, ran
dom conduction when the capacitor is operated at 
elevated temperature in current limited applica
tions such as in the feedback loop of an opera
tional amplifier. Under some conditions the effect 
is polar resulting in low leakage current with volt
age applied in one direction and increased leak
age current in the other direction. 

TYPICAL VOLTAGE/ TEMPERA11JRE RAMP 

SCREENING CYCLE 

The resistance levels for faulty metallized poly
carbonate capacitors at 125°C may vary from 
10,000 megohms to as low as 1 megohm for capa
citors 1 f£F and less. 

3) High resistance faults of this type are not readily 
detectable with conventional equipment and will 
not usually affect performance of most circuits 
particularly if kept in operation below lOO°C. 

4) Non-hermetically sealed capacitors or hermeti
cally sealed types with fine or gross leak condi
tions which have ingested water or other contam
inates tend to develop electro-chemical activity 
within the capacitor enclosure. This type of fault 
may be accelerated by condensation or pressure 
changes when the equipment sees temperature 
differences such as in aircraft or varying humidity 
conditions. 

5) CRC eliminates contamination from its product 
before sealing and can screen for low or high re
sistance faults under worst case operating con
ditions. 

Contact CRC for special fault screening if your require
ment must have freedom from clearings, intermittent 
conduction at high temperature and if it must in every 
way be noise-free electrically. 

30VDC+-~r--r--x-~--~--+-~~~ 

o 
+12~C +---~:r-I--~--I------+-------I 

+ 250C +----+---lk----+-----,i 

-65°C+-----~------~----~~~--_4 

o 2 

HOURS 

3 4 
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1500 CAPACITORS 1500 

CRC ----- THERMAL SHOCK TEST ESTABLISHED 
RELIABILITY 

COMPONENl RESEARCH CO 500 CYCLES CAPACITORS 

DATA COVERS A12A 30VDC METALLIZED POLYCARBONATE CAPACITORS 
Applications such as the space shuttle require ca

pacitors which can withstand many thermal shock 
cycles without deterioration of terminations. 

In 1976 George C. Marshall Space Flight Center con
tracted Component Research to manufacture and test 
MIL-C-83421/1 style parts to withstand 500 thermal 
shock cycles, while maintaining electrical integrity with-
out becoming intermittent. . 

One hundred and fifty capacitors incorporating de
sign improvements (which have been implemented in 

all standard parts since completion of the test) were 
manufactured and subsequently underwent 500 thermal 
shock cycles. 

One hundred and forty nine (149) capacitors sur
vived the tests. Failure analysis of the failed part was 
due to a poor solder joint, initially detected during 
acceptance tests as having poor dissipation factor and 
equivalent series resistance measurements. Operator 
error precluded the capacitor being eliminated from the 
test program. 

HIGHLIGHTS OF 500 THERMAL SHOCK CYCLE TEST 
• 60 capacitors were subjected to 500 thermal shock 
cycles for accelerated test in liquid to liquid, at the rate 
of fifty (50) cycles per day. The capacitors were immersed 
into each liquid for sixtY'(60) seconds and transferred 
from one bath to another within fifteen (15) seconds. 
The temperature extremes were -55°C and 125°C. 

• 90 capacitors were subjected to 500 thermal shock 
cycles in air to air, at the rate of one (1) cycle per hour. 
The dwell time at each temperature extreme was a 
minimum of thirty (30) minutes. The maximum transfer 
time from one chamber to another was sixty (60) seconds. 
The temperature extremes were -55°C;: to + 125°C. 
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1500 CAPACITORS 1500 

CRC ESTABLISHED 

---- LIFE TEST - 40,000 HOURS RELIABILITY 
COMPONENT RESEARCH CO. CAPACITORS 

PURPOSE OF 40,000 HOUR LIFE TEST 

In 1972 CRC decided to conduct long term life 
tests on 50VDC metallized polycarbonate capa-

. 'citors to study the effects of operation at lOO°C 
and rated voltage on capacitance drift, insula
tion resistance, and dissipation factor. 

After five years of test (including approximately 
10 months of overstress at 125°C and 280% of 
rated DC), CRC is pleased to report that our 

capacitors are highly recommended for long 
life requirements . 

In 1970 thousands of CRe metallized polycar
bonate capacitors were used in an underwater 
cable application requiring a minimum of 20 
years operation without failure. There have been 
no reported failures to date in this critical ap
plication or in others, such as long term space 
probes. 

HIGHLIGHTS OF 40,000 HOUR LIFE TESTING 

Test conditions were 50VDC at lOO°C for 12,000 hours 
for 45 capacitors resulting in 0.27% max. capacitance 
drift, 0.17% max. dissipation factor, and 750,000 megs
uF minimum insulation resistance. 
5000 additional hours (in error) were at 125°C and 
70VDC which is actually at 280% of rated voltage con
sidering that 50% derating is required from lOO°C to 
125°C. 
As a result one capacitor shorted, capacitance drift 
was -1.5% worst case. Dissipation factor remained 

12-28-72 4,000 
AT IOO·C 

3-23-73 ~ooo 

7-3-73 8,000 

10-6-73 10,000 

1- 9- 74 12,000 

11-4-74 17,000 

- 13-74 20,000 

0.17% max. and insulation resistance was 1,000,000 
Megs-uF minimum .. 

Life testing was continued from 17,000 to 40,000 hours 
at 50VDC and lOO°C with 1.25% max. capacitance drift, 
0.19% max. dissipation factor, and 35,000 megs-uF 
minimum insulation resistance at end of test. 

It is obvious that considerably reduced drift and para
metric change would have resulted if the 5000 hr. 
overstress period had not occurred. 
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1500 CAPACITORS 1500 

CRC _____ METALLIZED POL YCARBONATE ESTABLISHED 

2 & K12 RELIABILITY 
COMPONENT RESEARCH CO A 1 CAPACITORS 

AC RATED FROM 22VRMS TO 240VRMS AT FREQUENCIES FROM 0 TO 400Hz. RATINGS TO 40KHz AT 
LOWER VOLTAGE RATINGS, -65°C TO +lOooC WITH DERATED OPERATION AT 125°C, DC RATED 30VDC 
TO 400VDC. 

100% RELIABILITY SCREENING, INCLUDES BURN-IN, TEMPERATURE CYCLING, FINE 
SQUARE WAVE TESTS. 

TESTS, AND AC 

LOW LOSS, RUGGED INTERNAL TERMINATIONS QUALIFIED FOR ALL HI-REL PROGRAMS (CRC PATENTED 
CONSTRUCTION). 

CAPACITORS HAVE BEEN THERMAL SHOCK TESTED FOR 1000 CYCLES FROM -65°C to +125°C, AIR TO 
AIR AND LIQUID TO LIQUID, SEEITHERMAL SHOCK TEST PAGE. 

CAPACITORS OF SAME DESIGN AND CONSTRUCTION HAVE BEEN LIFE TESTED TO 40,000 HOURS, SEE 
40,000 HOUR LIFE TEST DATA PAGE. 

AVAILABLE IN STANDARD TOLERANCES: 0.25%, 0.5%, 1 %, 2%, 5%, 10%. OTHER TOLERANCES AVAILABLE 
ON REQUEST. ' 

WITH 
10· TEMPERATURE 

RESISTANCE 

ItfSbtl I I I 
% DISSIPATION 

105 WITH FACTOR 
TEMPERATUR,E WITH 

IN MEGOHMS TEMPERATURE .... 

TYPICAL 
APPLICATIONS 

10' 

103 

• CRITICAL TIMING CIRCUITS 

• FIXED TUNING CIRCUITS 

• FILTERING 
• TEMPERATURE COMPENSATION' 
., COUPLING AND DECOUPLING 

I I I 
% VOLTAGE 

RATING 
WITH 

• FEEDBACK CIRCUITS 

• POWER SUPPLY FILTERING 

• GYRO CIRCUITS 
• PULSE FORMING NETWORKS 

• INTEGRATING CIRCUITS 

TEST RESULTS FOR 
SERIES A12 CAPACI
TORS LIFE TESTED 
FOR 2000 HOURS AT 
10(!OC AT 140% OF 
RATED DC VOLTAGE. 

THERE WERE NO 
FAILURES FOR THIS 
TEST. 
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1500 CAPACITORS 1500 

CRC ----l1lI--- METALLIZED POLYCARBONATE ESTABLISHED 

A12 & K12 RELIABILITY 
COMPONENT RESEARCH CO. CAPACITORS 

,: ... ' 

. .. 
·;CONSTRVCTUiN. 

I ENVIRONMENTAL 

OPERATING TEMPERATURE 
I 

DIELECTRIC ABSORPTION 
DISSIPATION FACTOR 

AC SQUARE WAVE 

.... DIELECTRIC STRENGTH 

.. .' 
,·TEMPERATURE 

COEFFICIENT ..... . 
... ·(IN·% CAPACITANCE) 

.CAPACITANCE STABILITY 
(IN % CAPACITANCE) 

. A12 AND K12 SPEblFICATIONS 
.. 

Metallized polycarbonate dielectric, hermetically sealed, extended metal film electrodes, 
axial leads isolated from case.· 

Capacitors meet all environmental requirements and are qualified to MIL-C-83421/1. 

0.1 % maximum 

0.15% maximum 

100Hz, 60 seconds minimum 

200% rated DC voltage 

A12 -0.5% to +0.8% 
K12 +2% 
A12 -0.5% to -1.5% 
K12 -0.5% to -2.0% 

A12 ±0.2% 

K12 ±0.25% 

1 X 1O·6atm/cm3/sec. 

See Insulation Resistance 
Table 

At full rated voltage, derate linearly to 50% of rated 
voltage at 125°C. 

At 25°C when measured per MIL-C-83421. 

At 25°C when measured per MIL-C-83421. 

At 25°C at a peak to peak voltage of 3 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 25°C from terminal to terminal and terminal to case 
for 60 seconds minimum. 

From -55°C to 25°C 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to +125°C. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater. than 1uF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION 
RESISTANCE AT RATED 

DC VOLTAGE .001 TO 
O.luF 

A12 

K12 

3.000,000 2.000,000 
Megohms Megohms 

1,000,000 500,000 

1,000,000 300,000 20,000 
Megohms Megohms Megohms 

100,000 50,000 10,000 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN 
BY uF TO OBTAIN MINIMUM I.R. A12 

Megohms 

300,000 
EXAMPLE: A 0.5uF, SERIES A12 CAPACITOR AT 
25°C IS 300,000 + 0.5 = 600,000 MEGOHMS. 

GREATER 
THAN 
O.luF 

Megohms-uF 

K12 100,000 

1 BURN-IN 

2 THERMAL AGING 

3 SEAL TEST (FINE LEAK) 

4 SEAL TEST (GROSS LEAK) 

5 
AC SQUARE WAVE 
(TERMINAL TO TERMINAL) 

6 
DC HI-POT 
(TERMINAL TO TERMINAL 
AND TERMINALS TO CASE) 

7 INSULATION RESISTANCE 
(TERMINAL TO TERMINAL) 

8 % CAPACITANCE 
TOLERANCE 

9 % DISSIPATION FACTOR 

10 VISUAL AND MECHAN ICAL 
INSPECTION 

48 hrs. minimum at 125°C, 
at 140% rated DC voltage 

Megohms-uF 

10 cycles minimum from -65°C to 
+ 125°C (5 cycles min. for K12) 

Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

Per M I L-C-83421 

Apply 100Hz at a peak to peak 
voltage of 3 times DC rated voltage 
for 60 seconds minimum 

At 25°C at 1KHz 

At 25°C at 1KHz, values above 
1uF measure at O.lKHz 

For marking, dimensions, and 
workmanship 

Megohms Megohms Megohms Megohms 

200,000 100,000 30,000 2,000 
Megohms-uF Megohms-uF Megohms-uF Megohms-uF 

50,000 10,000 5,000 1,000 
Megohms-uF Megohms-uF Megohms-uF Megohms-uF 

4.7.2 

4.7.3 No physical damage 100% 100% 
Test Test 

4.7.5 1xlO"atm/ cm'/sec. 100% 100% 
max. Test Test 

4.7.5 No continuous 100% 100% 
bubble stream Test Test 

4.7.6 No shorts 100% 100% 
Test Test 

4.7.6 No shorts 100% !ClO% 
Test Test 

4.7.7 Per I.R. Table 100% 100% 
Test Test 

4.7.8. Per part number 100% 100% 
Test Test 

4.7.9 0.15% max. 100% 100% 
Test Test 

4.7.1 Per specification 1.0% 1.0% 
AQL AQL 

1. Capacitors are packaged and shipped with Certifica
tion of Conformance. 2. Traceability to production and 
test records by permanent marking of parts with date 

code lot. 3. Process and inspection data is maintained 
on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL-STD-790. 
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1500 CAPACITORS 

lEAD CODE 
W";'Tinned caRper clad steel: 

#22 (.025') for .312" case 
dia. & smaller; #20 (.032") 
for .400" & .500" case dia. 

C =Tinned oxygen-free 
copper: #18 (.040") for 
.562" case dia. & larger. 

F=1% 
0=1/2% 

8=1/4% 
A=.1% 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

1500 

The lengths shown In table are 
maximum and include solder beads. 
CRC "cn dimensions for A12 and 
K12 capacitors is 0.1" less than 
MIL-C-83421/1 requires. 
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1500 CAPACITORS 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRe FOR ANALYSIS. 

1500 

f ~J:l.~ UPPER PEAK 
DC RATING -r-- v-v~ ---T 

OF I -----'---,-. 
CAPACITOR CIRCUIT PEAK TO PEAK---.J 

~~T~g~KING RIPPLE VOLTAGE 

DERATE ABOVE 1000 e 
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1500 CAPACITORS 1500 

CRC ____ METALLIZED POL YCARBONATE ESTABLISHED 

G 2 RELIABILITY 
COMPONENT RESEARCH CO 1 CAPACITORS 

MINIATURE SIZE TO REPLACE NON·HERMETIC WRAP AND FILL, AND MOLDED CAPACITORS. 

HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE APPLICATIONS. 

AC RATED FROM 22VRMS TO 120VRMS AT FREQUENCIES UP TO 20KHz, -65°0 to 100°C, WITH DERATED 
OPERATION AT 125°C. DC RATED 30VDC TO 200VDC. 

100% RELIABILITY SCREENING, INCLUDES BURN·IN, TEMPERATURE CYCLING, FINE LEAK TESTS, AC 
SQUARE WAVE TESTS. 

G12 CAPACITORS ARE PRESENTLY DESIGNED INTO MANY NAVYAND AIRFORCE PROGRAMS. 

LOW LOSS, RUGGED INTERNAL TERMINATIONS QUALIFIED FOR ALL HI·REL PROGRAMS (CRC PATENTED 
CONSTRUCTION). 

LOWEST PRICED, HIGH RELIABILITY, METALLIZED FILM CAPACITORS FOR HIGH VOLUME PROGRAM USE. 

AVAILABLE IN STANDARD CAPACITANCE TOLERANCES, ±1%, ±2%, ±5%, ±10%. OTHER TOLERANCES 
AVAILABLE ON REQUEST. 

WITH 

TEMPERATURE 

RESISTANCE 

WITH 1rtEb81 III 
% DISSIPATION 

FACTOR 
. TEMPERATU RE 

IN MEGOHMS 

;a 1:
0
:

0 

III I I I 11'=1 : 
-55 -25 0 25 50 85 100 12SQC 

• CRITICAL TIMING CIRCUITS • FEEDBACK CIRCUITS 

• FIXED TUNING CIRCUITS • ,POWER SUPPLY FILTERING 

• FILTERING • GYRO CIRCUITS 

WITH 
TEMPERATURE 

% VOLTAGE 
RATING 

TYPICAL 
APPLICATIONS 

• TEMPERATURE COMPENSATION • PULSE FORMING NETWORKS 

TEST RESULTS FOR 180 
SERIES G12 CAPACI· 
TORS LIFE TESTED FOR 
2000 HOURS AT 1000 C 
AT 140% .oF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. 

• COUPLING AND DECOUPLING • INTEGRATING CIRCUITS 
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1500 CAPACITORS 1500 

CRC ---- METALLIZED POLYCARBONATE ESTABLISHED 

G12 
RELIABILITY 

COMPONENT RESEARCH CO CAPACITORS 

G12 SPECIFICATIONS 

,~ONSTRUCTION '.' 
Metallized polycarbonate dielectric, hermetically sealed, extended metal film electrodes, 
axial leads isolated from case. 

;>.; 

ENVIRONMENTAL Capacitors meet all environmental requirements of MIL-C-83421. 

OPERATING TEMPERATURE -65°C to +100°C At full rated voltage, derate linearly to 50% of rated 
voltage at 125°C. 

DIELECTRIC ABSORPTION 0.1 % maximum At 25°C when measured per MIL-C-83421. 

DISSIPATION FACTOR 0.15% maximum At 25°C when measured per MIL-C-83421. 

AC SQUARE WAVE 100Hz, 60 seconds minimum 
At 25°C at a peak to peak voltage of 2 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

. DIELECTRIC STRENGTH 200% DC volts At 25°C from terminal to terminal and terminal to case 
for 60 seconds minimum. 

TEMPERATURE ±2% From 25°C to + 125°C. 
. COEFFICIENT 0%to-2% From 25°C to -55°C. 

When measured at any two corresponding temperature 
CAPACITANCE . STABILITY ±0.25% points taken in five successive temperature cycles from 

-65°C to + 125°C. 

HERMETIC SEAL 1 X 10-6atm/cm3/sec. Maximum le,!k rate . 
. . " 

•••••• 
Measured from terminal to terminal at rated DC voltage 

INSULATIOt-4RESISTANCE See I.R. Table and 5 minutes charge time. Values greater than 1uF, 
"<:' ".,','. 

allow an additional minute/uF charge time. 
',' ;~':;.f.:', .; .. "" 

.' I' .' .. ' 
" 

. , .. ' .. ' 
MINIMUM INSULATION RESISTANCE R~II1GE 25~C ' 850(: •• , '. 1000 e 125°e, 

AT RATED DC VOLTAGE ' ; . .. 
.... 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
.001 TO ~~~g~~~ 60,000 30,000 10,000 

TO OBTAIN MINIMUM I.R. EXAMPLE:AO.18uFCAPACI-
O.luF Megohms Megohms Megohms 

TOR AT 25°C IS 100,000 + 0.18 = 555,555 MEGOHMS. GREATER 
100,000 6,000 3,000 1,000 THAN 

O.luF Megohms-uF Megohms-uF Megohms-uF Megohms-uF 

1 BURN-IN 48 hrs. minimum at 125°C, 4.7.2 No physical damage 100% 
at 140% rated DC voltage Test 

2 THERMAL AGING 10 cycles minimum from -65°C to 4.7.3 No physical damage 100% 
+125°C Test 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 4.7.5 1x10-'atm/cm'/sec. 100% 
minimum, check for helium leak max. Test 

4 4.7.5 No continuous \ 100% SEAL TEST (GROSS LEAK) Per M I L-C-83421 bubble stream Test 

5 
AC SQUARE WAVE Apply 100Hz at a peak to peak 4.7.6 No shorts 100% 
(TERMINAL TO TERMINAL) voltage of 2 times DC rated voltage Test 

for 60 seconds minimum 

6 
DC HI-POT Apply 200% of rated DC voltage 4.7.6 No shorts 100% 
(TERMINAL TO TERMINAL for 60 seconds minimum Test 
AND TERMINALS TO CASE) 

7 
INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 100,000 megohm-uF, 100% 
(TERMINAL TO TERMINAL) need not exceed Test 

1,000,000 megohms 

8 % CAPACITANCE At 25°C at 1 KHz 4.7.8 Per part number 100% 
TOLERANCE Test 

9 0/0 I)ISSIPATION FACTOR 
At 25°C at 1i<Hz, values above 4.7.9 0.15% max. 100% 
1uF measure at O.lKHz Test 

10 VISUAL AND MECHANICAL For markin~, dimensions, and 4.7.1 Per specification 1.0% 
INSPECTION workmanshIp AQL 

1. Capacitors are packaged and shipped with Cp-rtifica- code lot. 3. Process and inspection data is maintained 
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL-STD-790. 
test records by permanent marking of parts with date 
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1500 

VOLTAGE 
A=30VDC 
B=50VDC 
C=100VDC 
D=200VDC 

CAPACITORS 1500 

LEAD CODE 
W=Tinned cOPller clad steel: 

#22 (.025") for .312" case .------.L------------t 
S = Mylar sleeve 
X=Nosleeve 

CAPACITANCE 
TOLERANCE 

dia.&smaller; #20(.032") 
for .400" & .500" case dia. 

F=l% 
D=1I2% 

B=1I4% 
A=.1% 

pfCOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 
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1500 CAPACITORS 1500 

CRC ESTABLISHED 
---- METALLIZED POLYCARBONATE RELIABILITY 

COMPONENT RESEARCH CO. G12 AC RATINGS CAPACITORS 

, uF 
.0010 
.0012 
.0015 
.0018 
.0020 
.0022 
.0027 
.0033 
.0039 
.0047 
.0050 
.0056 
.0068 
.0075 
.0082 
.010 
.012 
.015 
.018 
.020 
.022 
.027 
.033 
.039 
.047 
.050 
.056 
.068 
.075 
.082 
.100 
.12 
.15 
.18 
.20 
.22 
.27 
.33 
.39 
.47 
.50 
.56 
.68 
.75 
.82 

1.0 
1.2 
1.5 
1.8 
2.0 
2.2 
2.5 
2.7 
3.0 
3.3 
3.9 
4.7 
5.0 
5.6 

TYPE G12A 30VDC TYPE G12B 50VDC TYPE G12C lOOVDCTYPE G12D200VDC 
MAXIMUM RATING MAXIMUM RATING MAXIMUM RATING MAXIMUM RATING 

RMS RMS Max. 
Volts 4~~lfz .' 

RMS 
400Hz Amps 

RMS RMS Max. 
Volts Yo Its RMS 

400Hz 40KHz Amps 

RMS RMS Max. 

1o':J~~ 4~~lfz f:~ 
RMS RMS Max. 
Yolts Yolts RMS 

400Hz 40KHz Amps 

22.0 22.0 .0055 36.0 36.0 .0090 60.0 60.0 .0150 120.0 120.0 .030 
22.0 22.0 .0066 36.0 36.0 .0108 60.0 60.0 .0180 120.0 120.0 .036 
22.0 22.0 .0083 36.0 36.0 .0135 60.0 60.0 .0225 120.0 120.0 .045 
22.0 22.0 .0099 36.0 36.0 .0162 60.0 60.0 .0270 120.0 120.0 .054 
22.0 22.0 .0110 36.0 36.0 .0180 60.0 60.0 .0300 120.0 120.0 .060 
22.0 22.0 .0121 36.0 36.0 .0198 60.0 60.0 .0330 120.0 120.0 .066 
22.0 22.0 .0149 36.0 36.0 .0243 60.0 60.0 .0405 120.0 120.0 .081 
22.0 22.0 .0182 36.0 36.0 .0297 60.0 60.0 .0495 120.0 120.0 .099 
22.0 22.0 .0215 36.0 36.0 .0351 60.0 60.0 .0585 120.0 120.0 .117 
22.0 22.0 .0259 36.0 36.0 .0423 60.0 60.0 .0705 120.0 120.0 .141 
22.0 22.0 .0275 36.0 36.0 .0450 60.0 60.0 .0750 120.0 120.0 .150 
22.0 22.0 .0308 36.0 36.0 .0504 60.0 60.0 .0840 120.0 120.0 .168 
22.0 22.0 .0374 36.0 36.0 .0612 60.0 60.0 .1020 120.0 120.0 .204 
22.0 22.0 .0413 36.0 36.0 .0675 60.0 60.0 1125 120.0 120.0 .225' 
22.0 22.0 .0451 36.0 36.0 .0738 60.0 60.0 .123 120.0 120.0 .246 
22.0 22.0 .0550 36.0 36.0 .090 60.0 60.0 .150 120.0 120.0 .30 
22.0 22.0 .0660 36.0 36.0 .108 60.0 60.0 .180 120.0 120.0 .36 
22.0 22.0 .0825 36.0 36.0 .135 60.0 60.0 .225 120.0 120.0 .45 
22.0 22.0 .0990 36.0 36.0 .162 60.0 60.0 .27 120.0 120.0 .54 
22.0 22.0 .1100 36.0 26.0 .180 60.0 60.0 .30 120.0 120.0 .60 
22.0 22.0 :.1210 36.0 36.0 .198 60.0 60.0 .33 120.0 120.0 .66 
22.0 22.0 .1485 36.0 36.0 .243 60.0 60.0 .405 120.0 120.0 .81 
22.0 22.0 .1815 36.0 36.0 .297 60.0 54.54 .45 120.0 103.03 .85 
22.0 22.0 .2145 36.0 31.79 .31 60.0 46.15 .45 120.0 120.0 1.17 
22.0 22.0 .2585 36.0 26.38 .31 60.0 60.00 .705 120.0 120.0 1.41 
22.0 22.0 .275 36.0 24.80 .31 60.0 60.00 .75 120.0 120.0 1.50 
22.0 22.0 .308 36.0 22.14 .31 60.0 60.00 .84 120.0 107.14 1.50 
22.0 18.23 .31 36.0 26.47 .45 60.0 60.00 1.02 120.0 120.00 2.04 
22.0 16.53 .31 36.0 24.00 .45 60.0 58.66 1.10 120.0 109.33 2.05 
22.0 21.95 .45 36.0 21.95 .45 60.0 53.65 1.10 120.0 100.00 2.05 
22.0 18.00 .45 36.0 34.00 .85 60.0 60.00 1.50 120.0 82.00 2.05 
22.0 15.00 .45 36.0 28.33 .85 60.0 50.00 1.50 120.0 68.33 2.05 
22.0 12.00 .45 36.0 22.66 .85 60.0 40.00 1.50 120.0 57.33 2.15 
22.0 18.88 .85 36.0 24.44 1.10 60.0 33.33 1.50 120.0 47.77 2.15 
22.0 17.00 .85 36.0 22.00 1.10 60.0 30.00 1.50 120.0 43.00 2.15 
22.0 15.45 .85 36.0 20.00 1.10 60.0 27.27 1.50 120.0 39.09 2.15 
22.0 16.29 1.10 36.0 22.22 1.50 60.0 30.37 2.05 120.0 33.33 2.25 
22.0 13.33 1.10 36.0 18.18 1.50 60.0 26.06 2.15 120.0 27.27 2.25 
22.0 15.38 1.50 36.0 15.38 1.50 60.0 22.05 2.15 120.0 30.76 3.00 
22.0 12.76 1.50 36.0 17.44 2.05 60.0 19.14 2.25 120.0 25.53 3.00 
22.0 12.00 1.50 36.0 16.40 2.05 60.0 18.00 2.25 120.0 24.00 3.00 
22.0 10.71 1.50 36.0 14.64 2.05 60.0 16.07 2.25 120.0 21.42 3.00 

120.0 19.41 3.30 
120.0 17.60 3.30 

22.0 10.11 1.72 36.0 12.05 2.05 60.0 fpo 2.50 
22.0 9.17 1.72 36.0 10.93 2.05 60.0 13.33 2.50 

120.0 1T.07 -~ 
120.0 14.00 3.50 

22.0 8.39 1.72 36.0 10.00 2.05 60.0 12.19 2.50 
22.0 6.88 1.72 36.0 8.60 2.15 60.0 12.00 3.00 
22.0 7.16 2.15 36.0 7.16 2.15 60.0 9.99 3.00 120.0 11.66 3.50 
22.0 5.73 2.15 36.0 6.66 2.50 60.0 8.80 3.30 
22.0 4.77 2.15 36.0 5.55 2.50 60.0 7.33 3.30 
22.0 4.30 2.15 36.0 5.00 2.50 60.0 7.00 3.5G 
22.0 3.90 2.15 36.0 4.54 2.50 60.0 6.36 3.50 
22.0 3.60 2.25 36.0 4.00 2.50 60.0 5.60 3.50 
22.0 3.33 2.25 36.0 4.44 3.00 60.0 5.18 3.50 
22.0 2.99 2.25 36.0 3.99 3.00 60.0 4.66 3.50 
22.0 2.72 2.25 36.0 3.63 3.00 60.0 4.24 3.50 
22.0 3.09 3.00 36.0 3.38 3.30 
22.0 2.55 3.00 36.0 2.97 3.50 
22.0 2.40 3.00 36.0 2.80 3.50 
22.0 2.14 3.00 36.0 2.50 3.50 
22.0 1.94 3.30 36.0 2.05 3.50 
22.0 . 1.76 3.30 36.0 1.86 3.50 

~~6~.8~---'~~---r~~--+-~~ __ ~~~-1 __ ~~-+-=~ __ -' ______ +-______ ~ ____ ~~ ____ -r ______ -r _____ ---
7.5 
8.2 

10.0 
22.0 1.71 3.50 36.0 1.70 3.50 
22.0 1.40 3.50 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRC FOR ANALYSIS. 

--------*..------1 r- ~--.n.~ UPPER PEAK 
DC RATING ,-v-v~ ---1 
CAPA~~TOR CIRCU IT PE-A-K-T-O-'--PE-A-K-Oj-r 

1 DC WORKING RIPPLE VOLTAGE 
VOLTAGE 

+ 

,:::~DERATE ABOVE 100°C 
100% ':2iJ~ . 

: ·:::::I~:;j~;d 
-65 100 125°C 
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1500 CAPACITORS 1500 

eRe _______ METALLIZED POLYSULFONE ESTABLISHED 
RELIABILITY 

COMPONENl RESEARCH CO P14 CAPACITORS 

MINIATURE SIZE - RATED TO 150°C OPERATION. 

HERMETICALLY SEALED, HIGH RELIABILITY AC SCREENED FOR AEROSPACE APPLICATIONS. 

AC RATED FROM 36VRMS TO 240VRMS AT FREQUENCIES UP TO 20KHz, -65°C TO 125°C WITH 50% DERATED 
OPERATION AT 150°C. 

DC RATED FROM 50VDC TO 400VDC, -65°C TO 125°C WITH 50% DERATED OPERATION AT 150°C. 

P14 CAPACITORS ARE SCREENED PER MIL-C-83421, AND ARE PRESENTLY DESIGNED INTO 
MANY MILITARY PROGRAMS. 

LOW LOSS, RUGGED INTERNAL TERMINATIONS, QUALIFIED FOR ALL HIGH RELIABILlT.Y PROGRAMS (CRC 
PATENTED CONSTRUCTION). 

LOW CAPACITANCE DRIFT AND TC, HIGH INSULATION RESISTANCE. 

AVAILABLE IN STANDARD CAPACITANCE TOLERANCES ±1%, ±2%, ±5%, ±10%. OTHER TOLERANCES 
AVAILABLE ON REQUEST. 

TYPICAL 
APPLICATIONS 

TEST RESULTS FOR 180 
SERIES H14 CAPACI
TORS LIFE TESTED FOR 
2000 HOURS AT 1250 C 
AT 140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. H14 CAPACITORS 
ARE THE SAME CON· 
STRUCTION AND DE
SIGN AS P14. 

:: :.: 

bH II Illj~ 
. 0 

II I I I I 
-55 -25 0 25 50 

II f?f 
85 100 125 0° 

150 C 

• CRITICAL TIMING CIRCUITS • FEEDBACK CIRCUITS 

WITH 
TEMPERATURE 

% DISSIPAflON 
FACTOR 

WITH 
TEMPERATURE 

% VOLTAGE 
RATING 

WITH 
TEMPERATURE 

• FIXED TUNING CIRCUITS • POWER SUPPLY FILTERING 

• FILTERING • GYRO CIRCUITS 
• TEMPERATURE COMPENSATION • PULSE FORMING NETWORKS 
• COUPLING AND DECOUPLING • INTEGRATING CIRCUITS 
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1500 CAPACITORS 1500 

CRC -------..:. METALLIZED POL YSULFONE ESTABLISHED 

P14 
RELIABILITY 

COMPONENl RESEARCH CO. CAPACITORS 

,c' , 

P14 SPECIFICATIONS 

I'" 
" 

" "CONSTRUCTioN Metallized polysulfone dielectric, hermetically sealed, extended metal film electrodes, 
axial leads isolated from case. 

ENVIRONMENTAL Capacitors meet all environmental requirements of MIL,C-83421. 

OPERATING TEMPERATURE -6SoC to +12SoC At full rated voltage, derated linearly to SO% of rated 
voltage at 150°C. 

DIELECTRIC ABSORPTION 0.1 % maximum At 25°C when measured per MIL-C-83421. 

DISSIPATION FACTOR O.lS% maximum At 25°C when measured per MIL-C-83421. 

AC SQUARE WAVE 100Hz, 60 seconds minimum 
At 2SoC ata peak to peak voltage of 2 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

I"DIELECT~IC STRENGTH lS0% rated DC voltage At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

TEMPERATURE + 1.S% to -1.0% From 2SoC to + lS0°C. 
COEFFICIENT +O.S% to -O.S% From 2SoC to -SSOC. 

CAPACITANCE STABILITY ±0.2S% 
When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 

,::,' ";' ", 
-6SoC to +150oC. 

HER~~T:I,C~~EAL< " 
1 X 10·6atm/cm3/sec. Maximum leak rate. 

"', ", ,', Measured from terminal to terminal at rated DC voltage 
INSULp..TlON,RESISTANCE See I.R. Table and S minutes charge time. Values greater than 1uF, . '~ .. >' ~ allow an additional minute/uF charge time . 

~,ANGE' " "25°C",' ;' 
.-

MINIMUM INSULATION RESISTANCE 850C 125°C 150°C 

AT RATED DC VOLTAGE .001 TO 400,000 200,000 30,000 2,500 
0.5uF, Megohms Megohms Megohms Megohms 

FOR VALUES OVER 0.5uF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM I.R. EXAMPLE: A 0.68uF CAPACI- GREATER 200,000 100,000 15,000 1,250 TOR AT 25°C IS 200,000 -1- 0.68 = 294,117 MEGOHMS. THAN Megohms-uF Megohms·uF Megohms·uF Megohms-uF 0.5uF 

, 

" ,> , ,,' 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

BURN-IN 

THERMAL AGING 

SEAL TEST (FINE LEAK) 

SEAL TEST (GROSS LEAK) 

AC SQUARE WAVE 
(TERMINAL TO TERMINAL) 

DC HI-POT 
(TERMINAL TO TERMINAL 
AND TERMINALS TO CASE) 

INSULATION RESISTANCE 
(TERMINAL TO TERMINAL) 

% CAPACITANCE 
TOLERANCE 

% DISSIPATION FACTOR 

48 hrs. minimum at 1250C, 
at 120% rated AC voltage at 400Hz 

10 cycles minimum from -65°C to 
+125°C 

Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

Per MIL-C-83421 

Apply 100Hz at a peak to peak 
voltage of 2 times DC rated voltage 
for 60 seconds minimum 

Apply 150~o of rated DC voltage 
for 60 seconds minimum 

At 25°C at rated DC voltage 

At 25°C at 1 KHz 

At 25°C at 1KHz, values above 
1uF measure at O.lKHz 

4.7.2 

4.7.3 

4.7.5 

4.7.5 

4.7.6 

4.7.6 

4.7.7 

4.7.8 

4.7.9 

No physical damage 

No physical damage 

1x10"atml cm'l sec. 
max. 

No continuous 
bubble stream 

No shorts 

No shorts 

200,000 megohm-uF, 
need not exceed 
400,000 megohms 

Per part number 

0.15% max. 

VISUAL AND MECHANICAL For marking, dimensions, 'and 4.7.1 Per specification 
INSPECTION workmanship 

1. Capacitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained 
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL-STD-790. 
test records by permanent marking of parts with date 

QUALITY 
LEVEL 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

1.0% 
AQL 
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. LEAD CODE 
W=Tinned copper clad steel: 

#22 (.025") for .312" case 
dia. & smaller; #20 (.032") 
for .400" & .500" case dia. 

C =Tinned oxygen·free 
copper: #18 (.040") for 
.562" case dia. & larger. 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

.687 

.687 

.687 

.813 

.813 

.813 

.787 

.787 

.787 

.913 

.913 

.913 
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1500 CAPACITORS 

36.0 
36.0 
36.0 
36.0 
36.0 
36.0 

40.00 .25 
40.00 .25 
40.00 .25 

36.0 40.00 .25 40.00 .40 
36.0 40.00 .25 40.00 .40 
36.0 40.00 .25 40.00 .40 

.25 

.25 

.28 

36.0 
36.0 
36.0 
36.0 
36.0 
36.0 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAy BE OPERATED AT HIGHER 'FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3, CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRC FOR ANALYSIS. 

40.00 240.0 
40.00 240.0 
40.00 240.0 

120.0 40.00 .25 
120.0 40.00 .25 
120.0 40.00 .25 

40.00 
40.00 
40.00 

120.0 40.00 1.00 
120.0 40.00 1.00 
120.0 40.00 1.00 
120.0 40.00 1.00 240.0 40.0 
120.0 40.00 1.00 240.0 32.3 
120.0 40.00 1.20 240.0. 27.4 

1.40 240.0 
1.40 240.0 
1.40 240.0 

5.0 
4.4 
4.1 
3.3 
3.3 
2.7 
2.4 
2.1 
2.0 
1.9 
1.7 
1.6 
1.4 

--.1~ r- ~~ UPPER PEAK 
DC RATING 1-V . V~ ----r 
CAPAg~TOR CIRCUIT PE-A-K-TO-'--P-E-AK-::J--r 

1 DC WORKING RIPPLE VOLTAGE 
VOLTAGE 

* 

1500 

7.0 
7.0 
7.0 
7.0 
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1500 CAPACITORS 1500 

CRC ---- METALLIZED TEFLON ESTABLISHED 

.11 & K11 RELIABILITY 
COMPONENl RESEARCH CO" CAPACITORS 

HIGH INSULATION RESISTANCE: 10,000,000 MEGOHMS MINIMUM. (FOR Jll SERIES, ALL VALUES UP TO 
O.luF). 

LOW DIELECTRIC ABSORPTION: 0.01% MAXIMUM VOLTAGE RECOVERY. 

LONG TERM STABILITY: LESS THAN 0.5% CAPACITANCE DRIFT AFTER 2000 HRS. AT 125°C AT RATED VOLTS. 

SERIES 11 CAPACITORS HAVE BEEN QUALIFIED FOR USE IN SPACE AND MISSILE SYSTEMS WHERE MAX-
IMUM RELIABILITY AND LOW DIELECTRIC LOSS ARE ESSENTIAL. 

WITH 

TEMPERATURE 

Ibllll4+1 
% DISSIPATION 

FACTOR 

WITH 

TEMPERATURE 

% VOLTAGE 

RATING 

WITH 

• CRITICAL TIMING CIRCUITS • FEEDBACK CIRCUITS 
TYPICAL 

APPLICATIONS 

TEST RESULTS FOR 80 
SERIES DllB CAPACI· 
TORS LIFE TESTED FOR 
2000 HOURS AT 125°C 
AT 140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. DllB CAPACI
TORS ARE THE SAME 
CONSTRUCTION AND 
DESIGN AS Jll·Kll 
.SERIES. 

• FIXED TUNING CIRCUITS 
• TEMPERATURE COMPENSATION 
• COUPLING AND DECOUPLING 

• GYRO CIRCUITS 
• INTEGRATING CIRCUITS 

COMPONENT RESEARCH CO., INC .• 1655 26TH STREET. SANTA MONICA. CALIF. 90404· (213) 829-3615. TWX: (910) 343-6864 
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1500 CAPACITORS 1500 

'.' 

CRC METALLIZED TEFLON ESTABLISHED 
--- RELIABILITY 

COMPONENl RESEARCH CO. .J 11 CAPACITORS 

CONSTRUCTION 

ENVIRONMENTAL 

OPERATING TEMPERATURE 

DIELECTRIC ABSORPTION 

DISSIPATION FACTOR 

DIELECTRIC STRENGTH 

TEMPERATURE 
COEFFICIENT 

JllSPECIFICATIONS 

Metallized teflon dielectric, hermetically sealed, extended metal film electrodes, axial 
leads isolated from case. 

Capacitors meet all environmetal requirements of MIL-C-83421, except vibration at 20g 
and shock at SOg. 

0.01 % maximum 

O.OS% maximum 

200% rated voltage 

±0.10% 

1 X 10·6atm/cm3/sec. 

See I.R. Table 

At full rated voltage. 

At 2SoC when measured per MIL-C-83421. 

At 2SoC when measured per MIL-C-83421. 

At 2SoC from terminal to terminal and terminals to case 
for 60 seconds minimum. 

From -O.S% to + 1.0% 
From -0.3S% to +0.7S% 
From -0.1 % to +O.4S% 
From -0.2% to +0.2% 
From -0.4S% to +0.4% 
From -0.6S% to +,0.4S% 
From -1.0% to +O.S% 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-6SoC to +12SoC. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
and S minutes charge time. Values greater than 1uF, 
allow an additional minute/uF charge time . 

MINIMUM INSULATION RESISTANCE 
RANGE . '. 850C,,' 100.C 

AT RATED DC VOLTAGE .001 TO 
O.luF 

10.000,000 5,000,000 
Megohms Megohms 

250,000 
Megohms 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
TO.OBTAIN MINIMUM I.R. EXAMPLE: AO.68uF CAPACI
TOR AT 25°C IS 1,000,000 +0.68 = 1,475,000 MEGOHMS. 

GREATER 1000000 500,000 200,000 100,000 25,000 
6~~~ Megohms-uF Megohms-uF Megohms-uF Megohms-uF Megohms-uF 

"" Jll' QUALITY "CONFORMANq~'IN~PECTION ', ...... :: : 

.. " :c,:'.<" . : ; 

TEST 
i:: :;{:~~ri!·:iHJ~··:Lll:~~J:~:l:\::;.j~Sri.: ~ 

, .. 'TESTMETH. QUALITY 
NO. ~ ~( , ': TEST CONDITIONS : ,:::.,.' MIL,c-834~1 TEST LIMIT .. _.LEVEL 

1 BURN-IN 48 hrs. minimum at 125°C, 4.7.2 No physical damage 100% 
at 140% rated DC voltage Test 

2 THERMAL AGING 10 cycles minimum from -65°C to 4.7.3 No physical damage 100% 
+125OC Test 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 4.7.5 1x10"atm! cm'! sec. 100% 
minimum, check for helium leak max. Test 

4 SEAL TEST (GROSS LEAK) Per M I L-C-83421 4.7.5 No continuous 100% 
bubble stream Test 

5 
DC HI·PDT Apply 200% of rated DC voltage 4.7.6 No shorts 100% 
(TERMINAL TO TERMINAL for 60 seconds minimum Test 
AND TERMINALS TO CASE) 

6 INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 Per I.R. Table 100% 
(TERMINAL TO TERMINAL) Test 

7 % CAPACITANCE At 25°C at 1 KHz 4.7.8 Per part number 100% 
TOLERANCE Test 

8 % DISSIPATION FACTOR At 25°C at 1KHz, values above 4.7.9 0.05% max. 100% 
1uF measure at O.lKHz Test 

9 VISUAL AND MECHANICAL For marking, dimensions, and 4.7.1 Per specification 1.0% 
INSPECTION workmanship AQL 

1. Capacitors are packaged and shipped' with Certifica- code lot. 3. Process and inspection data is maintained 
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL-STD-790. 
test records by permanent marking of parts with date 
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1500 CAPACITORS 1500 

CRC _____ METALLIZED TEFLON ESTABLISHED 
RELIABILITY 

COMPONENl RESEARCH CO K11 CAPACITORS 

Metallized teflon dielectric, hermetically sealed, extended metal film electrodes, leads 
isolated from case. 

Capacitors meet~1I environmental requirements of MIL-C-83421, except vibration at 20g 
and shock at 50g. . 

0.01 % maximum 

0.1 % maximum 

200% rated voltage 

±0.10% 

1 X 10-6atm/cm3/sec. 

See I.R. Table 

At full rated voltage. 

At 25°C when measured per MIL-C-83421. 

At 25°C when measured per MIL-C-83421. 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

From -0.5% to + 1.0% 
From -0.35% to +0.75% 
From -0.1 % to +0.45% 
From -0.2% to +0.2% 
From -0.45% to +0.4% 
From -0.65% to +0.45% 
From -1.0% to +0.5% 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
'-65°C to + 125°C. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
-and 5 minutes charge time. Values greater than 1uF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE 

FOR VALUES OVER 0.1uF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM I.R. EXAMPLE: A 0.18uF CAPACI
TOR AT 25°C IS 200,000 + 0.18= 1,111,000 MEGOHMS. 

1 THERMAL AGING 5 cycles minimum from -65°C to 
+ 125°C 

2 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

3 SEAL TEST (GROSS LEAK) Per MIL-C-83421 

4 
DC HI-POT Apply·200% of rated DC voltage 
(TERMINAL TO TERMINAL for 60 seconds minimum 
AND TERMINALS TO CASE) 

5 INSULATION RESISTANCE At 25°C at rated DC voltage 
(TERMINAL TO TERMINAL) 

6 % CAPACITANCE At 25°C at 1KHz 
TOLERANCE 

7 % DISSIPATION FACTOR At 25°C at 1KHz, values above 
1uF measure at 0.1KHz 

8 VISUAL AND MECHANICAL For marking, dimensions, and 
INSPECTION workmanship 

4.7.3 No physical damage 

4.7.5 1x10-'atm! cm3, sec. 
max. 

4.7.5 No continuous 
bubble stream 

4.7.6 No shorts 

4.7.7 Per I.R. Table 

4.7.8 Per part number 

4.7.9 0.1% max. 

Per specification 

1. Capacitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained 
on file per NHB 5300.4 (1C), MIL-Q-9858 and MIL-STD-790. tion of Conformance. 2. Traceabi lity to production and 

test records by permanent marking of parts with date 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

1.0% 
AQL 
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1500 CAPACITORS 1500 

.001 .887 

.0012 .887 

.0015 .887 

.0018 J11B182 K11B182 .235 .687 .887 Jl1C182 K11C182 .235 .687 .887 J110182 K110182 .235 .687 .887 

.002 Jl1B202 K11B202 .235 .687 .887 J11C202 K11C202 .235 .687 .887 Jl10202 K110202 .235 .687 .887 

.0022 J11B222 K11B222 .235 .687 .887 J11C222 K11C222 .235 .687 .887 Jl10222 K110222 .235 .687 .887 

.0027 J11B272 K11B272 .235 .687 .887 J11C272 K11C272 .235 .687 .887 J110272 K110272 .235 .687 .887 

.0033 J11B332 K11B332 .235 .687 .887 J11C332 K11C332 .235 .687 .887 Jl10332 K110332 .235 .687 .887 

.0039 J11B392 K11B392 .235 .687 .887 J11C392 K11C392 .235 .687 .887 Jl1D392 K110392 .235 .687 .887 

.0047 Jl1B472 K11B472 .235 .687 .887 J11C472 K11C472 .235 .687 .887 J110472 K110472 .235 .687 .887 

.005 J11B502 K11B502 .235 .687 .887 J11C502 K11C502 .235 .687 .887 J110502 K110502 .235 .687 .887 

.0056 J11B562 K11B562 .235 .687 .887 J11C562 K11C562 .235 .687 .887 Jl10562 K110562 .235 .687 .887 

.0068 J11B682 K11B682 .235 .687 .887 J11C682 K11C682 .235 .687 .887 Jl10682 K110682 .235 .687 .887 

.0082 J11B822 K11B822 .235 .687 .887 J11C822 K11C822. .235 .687 .887 J110822 K110822 .235 .687 .887 

.01 J11B103 K11B103 .235 .687 .887 J11C103 K11C103 .235 .687 .887 Jl10103 K110103 .235 .687 .887 

.012 K11B123 .235 .687 .887 Jl1C123 K11C123 .235 .687 .887 J110123 K110123 .235 .687 .887 

.015 K11B153 .312 .687 .887 J11C153 K11C153 .312 .687 .887 J110153 K110153 .312 .687 .887 

.018 K11B183 .312 .687 .887 J11C183 K11C183 .312 .687 .887 J110183 K110183 .312 .813 1.013 

.02 K11B203 .312 .687 .887 J11C203 K11C203 .312 .687 .887 J110203 K110203 .312 .813 1.013 

.022 K11B223 .312 .687 .887 Jl1C223 K11C223 .312 .687 .887 J110223 Kll0223 .312 .813 1.013 

.027 K11B273 .312 .687 .887 Jl1C273 K11C273 .312 .813 1.013 J110273 K110273 .312 .813 1.013 

.033 J11B333 K11B333 .312 .687 .887 J11C333 K11C333 .312 .813 1.013 J110333 K110333 .400 .813 1.013 
.039 J11B393 KUB393 .312 .687 .887 Jl1C393 K11C393 .400 .813 1.013 J110393 K110393 .400 1.063 1.263 
.047 J11B473 K11B473 .312 .687 .887 J11C473 K11C473 .400 .813 1.013 Jl10473 K110473 .400 1.063 1.263 

.05 J11B503 K11B503 .312 .687 .887 Jl1C503 K11C503 .400 .813 1.013 J110503 K110503 .400 1.063 1.263 

.056 J11B563 K11B563 .312 .813 1.013 Jl1C563 K11C563 .400 .813 1.013 Jl10563 K110563 .400 1.063 1.263 

.068 Jl1B683 K11B683 .312 .813 1.013 Jl1C683 K11C683 .400 .813 1.013 Jl10683 K110683 .400 1.063 1.263 

.082 J11B823 K11B823 .312 .937 1.137 Jl1C823 K11C823 .400 1.063 1.263 Jl10823 K110823 .500 1.125 1.325 
.1 J11B104 K11B104 .312 .937 1.137 J11C104 K11C104 .400 1.063 1.263 Jl10104 K110104 .500 1.125 1.325 
.12 J11B124 K11B124 .312 1.063 1.263 Jl1C124 K11C124 .500 1.125 1.325 J110124 K110124 .500 1.375 1.575 

.15 J11B154 KllB154 .312 1.063 1.263 J11C154 K11C154 .500 1.125 1.325 J110154 K110154 .562 1.375 1.575 
.18 111B184 K11B184 .400 1.063 1.263 111C184 KllC184 .500 1.125 1.325 1110184 K110184 .562 1.375 1.575 
.20 J11B204 K11B204 .400 1.063 1.263 J11C204 K11C204 .562 1.125 1.325 J110204 K110204 .562 1.375 1.575 

.22 Jl1B224 K11B224 .400 1.063 1.263 Jl1C224 K11C224 .562 1.125 1.325 1110224 K110224 .562 1.375 1.575 

.27 J11B274 K11B274 .400 1.063 1.263 J11C274 K11C274 .562 1.125 1.325 Jl10274 K110274 .670 1.375 1.575 

.33 J11B334 K11B334 .500 1.125 1.325 J11C334 KllC334 .562 1.125 1.325 J110334 K110334 .670 1.375 1.575 

.39 J11B394 K11B394 .500 1.125 1.325 Jl1C394 K11C394 .562 1.375 1.575 J110394 K110394 .562 1.875 2.075 

.47 111B474 K11B474 .562 1.125 1.325 111C474 K11C474 .670 1.375 1.575 J110474 K110474 .670 1.875 2.075 

.50 Jl1B504 K11B504 .562 1.125 1.325 Jl1C504 K11C504 .670 1.375 1.575 1110504 K110504 .670 1.875 2.075 

.56 J11B564 K11B564 .562 1.125 1.325 Jl1C564 K11C564 .670 1.375 1.575 J110564 K110564 .670 1.875 2.075 

.68 J11B684 K11B684 .562 1.125 1.325 J11C684 K11C684 .670 1.875 2.075 J110684 K110684 .750 1.875 2.075 

.82 J11B824 K11B824 .562 1.375 1.575 J11C824 K11C824 .670 1.875 2.075 Jl10824 K110824 .750 1.875 2.075 

1.0 J11B105 K11B105 .670 1.375 1.575 Jl1C105 K11CI05 .670 1.875 2.075 1110105 K110105 .750 1.875 2.075 
1.5 J11B155 K11B155 .670 1.875 2.075 111C155 KllC155 .750 1.875 2.075 1110155 K110155 1.00 1.875 2.075 
2.0 J11B205 K11B205 .670 1.875 2.075 lllC205 KllC205 1.00 1.875 2.075 J110205 K110205 1.00 2.375 2.575 

LEAD CODE 
A=Solderable leads: #22 

S=Mylar sleeve 

(.025") for .312" case dia. 
& smaller; #20 (.032") for 
.400" case dia. & smaller. 

X=No sleeve 

CAPACITANCE F=l% 6=1/4% 
TOLERANCE D=1f2% A=.l% 

VOLTAGE 
I· 

6=50VDC 
C=100VDC PICOFARAD CODE: First two digits represent significant figures. 
D=200VDC Last digit represents number of zeros to follow. Example: 104 = 

100,000 picofarads. 
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1500 CAPACITORS 1500 

CRC _____ FOIL TEFLON ESTABLISHED 

A91 RELIABILITY 
COMPONENl RESEARCH CO CAPACITORS 

AC AND DC RATED TO 150°C AT FULL RATED VOLTAGE. 

HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE APPLICATIONS. 

AC RATED FROM 36VRMS TO 240VRMS' AT FREQUENCI ES FROM 0 TO 400 Hz. RAT! NGS AT 40KHz AT LOWER 
VOLTAGE RATINGS. 

HIGH INSULATION RESISTANCE, 10,0'00,000 MEGOHMS MINIMUM. ALL VALUES UP TO 0.1uF. 

LOW DIELECTRIC ABSORPTION, 0.01% MAXIMUM VOLTAGE RECOVERY. 

LOW LOSS, RUGGED INTERNAL TERMINATIONS FOR ALL HI-REL PROGRAMS (CRC PATENTED CONSTRUC
TION). 

0.1% MAXIMUM SHELF DRIFT FOR 10 YEARS (OR IN NORMAL USE). 

AVAILABLE IN 1%, 2%, 5% AND 10%, CAPACITANCE TOLERANCE FROM 50VDC TO 400VDC. OTHER TOLER
ANCES AVAILABLE ON REQUEST. 

TYPICAL 
APPLICATIONS 

TEST RESULTS FOR OSl 
SERIES CAPACITORS 
LIFE TESTED FOR 2000 
HOURS AT 125°C AT 
140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. 051 CAPACITORS 
ARE THE SAME CON-
STRUCTION AND OE-
SIGN AS A91. 

10' 

,05 

'0' 

103 

051C .002 

051C .0039 

051C .02 

RESISTANCE 

WITH 

'N MEGOHMS 

• CRITICAL TIMING CIRCUITS 

• FIXED TUNING CIRCUITS 

• FILTERING 

• TEMPERATURE COMPENSATION 

• COUPLING AND DECOUPLING 

6 3.3x10· ±2 

5 3.3x10· ±2 

10 3.3x10· ±2 

, .. ; 
WITH 

TEMPERATURE 

% DISSIPATION 

FACTOR 

WITH 

TEMPERATURE 

% VOLTAGE 

RATING 

• FEEDBACK CIRCUITS 

• POWER SUPPLY FILTERING 

• GYRO CI RCU ITS 
• PULSE FORMING NETWORKS 
• INTEGRATING CIRCUITS 

-.15 -.64 .05 -.01 -.01 

-.075 -.64 .05 -.01 -.01 

-.01 -.33 .05 -.01 -.01 
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1500 CAPACITORS 1500 

CRC _____ FOIL TEFLON ESTABLISHED 
RELIABILITY 

COMPONENl RESEARCH CO. A91 CAPACITORS 

A91 SPECIFICATIONS 

Foil teflon, hermetically sealed, extended metallized film electrodes, foil axial leads 
isolated from case. 

Capacitors meet all environmetal requirements of MIL-C-83421, except vibration at 20g 
and shock at 50g. 

At 25°C at a peak to peak voltage of 3 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

, DIELECTRIC STRENGTH 200% rated DC voltage At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

TEMPERATURE 
COEFFICIENT 

+ 1.5% to -0.8% 
+ 1.0% to -0.5% 
+0.5% to -0.3% 
+0.3% to -0.3% 
+0.5% to -0.5% 
+0.5% to -0.8% 
+0.6% to -1.0% 
+ 1.0% to -1.5% 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125° 

1 
16 hrs. minimum at 125°C at 140% 4.7.2 100% 

BURN·IN AC rated voltage, at 400Hz or Test 
240VRMS, whichever is less 

2 THERMAL AGING 5 cycles minimum from -65°C to 4.7.3 No physical damage 100% 
+125OC Test 

3 SEAL TEST (FINE LEAK) Helium bomb for 45 PSI for 1 hr. 4.7.5 lxlO"atmf cm'f sec. 100% 
minimum, check for helium leak max. Test 

4 SEAL TEST (GROSS LEAK) Per MIL·C·83421 4.7.5 No continuous 100% 
bubble stream Test 

5 
AC SQUARE WAVE 4.7.6 No shorts 100% 
(TERMINAL TO TERMINAL) Test 

6 
DC HI-POT Apply 200% of rated DC voltage 4.7.6 No shorts 100% 
(TERMINAL TO TERMINAL for 60 seconds minimum Test 
AND TERMINALS TO CASE) 

7 INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 Per I.R. Table 100% 
(TERMINAL TO TERMINAL) Test 

8 % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 100% 
TOLERANCE Test 

9 % DISSIPATION FACTOR At 25°C at 1KHz, values above 4.7.9 0.02% max. 100% 
luF measure at O.lKHz Test 

10 Y~~~~~:I~~ MECHANICAL and 4.7.1 Per specification 1.0% 
AQL 

1. Capacitors are packaged and shipped with Certifica· code lot. 3. Process and inspection data is maintained 
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (lC), MIL·Q·9858 and MIL-STD-790. 
test records by permanent marking of parts with date 
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1500 

uF 
.001 
.0012 
.0015 

.0018 

.002 

.0022 

.0027 

.0033 

.0039 

.0047 

.005 

.0056 

.0068 

.0075 

.0082 

.01 

.012 

.015 

.018 

.02 

.022 

.027 

.033 

.039 

.047 

.05 

.056 

.068 

.075 

.082 

.1 

.12 

.15 

.18 

.20 

.22 

.27 

.33 

.39 

.47 

.50 

.56 

.68 
.75 
.82 

VOLTAGE 
B=50VDC 
C=100VDC 
D=200VDC 
E=400VDC 

Basic Diam. 
PIN A 

A91BI02 
A91B122 
A91B152 

A91B182 
A91B202 
A91B222 

A91B272 
A91B332 
A91B392 

A91B472 
A91B502 
A91B562 

A91B682 
A91B752 
A91B822 

A91B103 
A91B123 
A91B153 

A91B183 
A91B203 
A91B223 

A91B273 
A91B333 
A91B393 

A91D473 
A91B503 
A91B563 

A91B683 
A91B753 
A91B823 

A19B104 
A91B124 
A91B154 

A91B184 
A91B204 
A91B224 

.193 '.562 

.193 .562 

.193 .562 

.193 .562 

.193 .562 

.193 .562 

.193 .562 

.193 .562 

.193 .562 

.193 .562 

.193 .562 

.193 .562 

.235 .562 

.235 .562 

.235 .562 

.235 .562 

.235 .562 

.235 .687 

.235 .687 

.312 .687 

.312 .687 

.312 .687 

.312 .687 

.312 .813 

.312 .813 

.312 .813 

.312- .813 

.400 .813 

.400 .813 

.400 .813 

.400 .813 

.400 .813 

.400 .813 

.400 L063 

.400 1.063 

.400 1.063 

A91B274 .500 1.125 
1.125 
1.125 

A91B334 .500 
A91B394 .SOO 

A91B474 .562 
A91B504 .562 
A91B564 .562 

A91B684 .562 
A91B754 .670 
A91B824 .670 

1.125 
1.125 
1.375 

1.375 
1.375 
1.375 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.787 

.787 

.787 

.787 

.787 

.787 

.913 

.913 

.913 

.913 

.913 

.913 

.913 

.913 

.913 

.913 

1.163 
1.163 
1.163 

1.225 
1.22:; 
1.225 

1.225 
1.225 
1.475 

1.475 
1.475 
1.475 

CAPACITORS 

A91C102 
A91C122 
A91C152 

A91C182 
A91C202 
A91C222 

A91C272 
A91C332 
A91C392 

A91C472 
A91C502 
A91C562 

A91C682 
A91C752 
A91C822 

A91C103 
A91C123 
A91C153 

A91C183 
A91C203 
A91C223 

A91C273 
A91C333 
A91C393 

A91C473 
A91C503 
A91C563 

A91C683 
A91C753 
A91C823 

A91CI04 
A91C124 
A91C154 

A91C184 
A91C204 
A91C224 

A91C274 
A91C334 
A91C394 

A91C474 
A91C504 
A91C564 

A91C684 
A91C754 
A91C824 

Diam. Length Length 
ABC 

.235 .562 

.235 .562 

.235 .562 

.235 .562 

.235 .562 

.235 .562 

.235 .562 

.235 .562 

.235 .562 

.235 .562 

.235 .562 

.235 .562 

.235 .687 

.235 .687 

.235 .687 

.235 .687 
.235 .687 
.312 .687 

.312 .687 

.312 .813 

.312 .813 

.312 .813 

.312 .813 

.400 .813 

.400 .813 

.400 .813 

.400 .813 

.400 1.063 

.400 1.063 

.400 1.063 

.400 1.063 

:~g t~~~ 

.500 1.125 

.500 1.125 

.500 1.125 

.562 

.562 

.562 

.670 

.670 

.670 

.670 

.750 

.750 

1.375 
1.375 
1.375 

1.375 
1.375 
1.375 

1.875 
1.875 
1.875 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.662 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.913 

.913 

.913 

.913 

.913 

.913 

.913 

.913 

1.163 
1.163 
1.163 

1.163 
1.163 
1.225 

L225 
1.225 
1.225 

1.475 
1.475 
1.475 

1.475 
1.475 
1.475 

1.975 
1.975 
1.975 

A91CI05 .750 1.875 1.975 

A91DI02 
A91DI22 
A91D152 

A9ID182 
A91D202 
A91D222 

A91D272 
A91D332 
A91D392 

A9ID472 
A9ID502 
A91D562 

A91D682 
A91D752 
A91D822 

A91D103 
A91D123 
A91D153 

A91D183 
A91D203 
A9ID223 

A91D273 
A91D333 
A9ID393 

A91D473 
A91D503 
A91D563 

A91D683 
A91D753 
A91D823 

A91DI04 
A91D124 
A91D154 

A91D184 
A91D204 
A91D224 

A91D274 
A91D334 
A9ID394 

A91D474 
A91D504 

.235 .687 

.235 .687 

.235 .687 

.235 .687 

.235 .687 

.235 .687 

.235 .687 

.235 .687 

.235 .687 

.235 .687 

.235 .687 

.235 .687 

.312 .687 

.312 .687 

.312 .687 

.312 .687 

.312 .687 

.312 .813 

.312 .813 

.400 .813 

.400 .813 

.400 .813 

.400 .813 

.400 1.063 

.400 1.063 

.400 1.063 

.400 1.063 

.500 1.125 

.500 1.125 

.500 1.125 

.500 1.375 

.500 1.375 

.500 1.375 

.562 1.375 

.670 1.375 

.670 1.375 

.787 

.787 

.787 

.781 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.913 

.913 

.913 

.913 

.913 

.913 
1.163 

1.163 
1.163 
1.163 

1.225 
1.225 
1.225 

1.475 
1.475 
1.475 

1.475 
1.475 
1.475 

491E102 .235 
A91 £122 .235 
A91E152 .235 

A91E182 .235 
A91E202 .235 
A91 E222 .235 

A91E272 .312 
A91E332 .312 
A91E392 .312 

A91E472 .312 
A91E502 .312 
A91E562 .312 

A91E582 .312 
A91E752 .312 
A91E822 .312 

A91E103 .312 
A91£123 .312 
A91£153 .400 

A91£183 .400 
A91E203 .400 
AS1 E223 .400 

A91 E273 .400 
A91 E333 .400 
A91E393 .500 

A91E473 .500 
A91E503 .500 
A91E563 .500 

A91E683 .500 
A91E753 .500 
A91E823 .562 

A91ElD4 .670 
A91E124 .670 
A91El54 .670 

A91E184 .670 
A91E204 .670 
A91E224 .670 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.813 

.813 

.813 

.813 

.813 

.813 

.813 
1.063 
1.063 

1.063 
1.063 
1.125 

1.125 
1.125 
1.125 

1.375 
1.375 
1.375 

1.375 
1.375 
1.375 

1.875 
1.875 
1.875 

1500 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.787 

.913 

.913 

.913 

.913 
.913 
.913 

.913 
1.163 
1.163 

1.163 
1.163 
1.225 

1.225 
1.225 
1.225 

1.475 
1.475 
1.475 

1.475 
1.475 
1.475 

1.975 
1.975 
1.975 

W=Tinned cooper clad steel: ... ______ ....L. ___________ .... 

#22 (.025") for .312" case 
dia. & smaller; #20 (.032") 

J =5% 
G=2% 

for .400" & .500" case dia. 
C =Tinned oxygen-free 

copper: #18 (.040") for 
.562" case dia. & 

F=l% 
D=1f2% 

B=1f4% 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

TYP 
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CAPACITORS 1500 

.001 36.0 36.0 .009 60.0 60.0 .015 120.0 80.0 .020 240.0 100.0 .025 

.0012 36.0 36.0 .011 60.0 60.0 .018 120.0 80.0 .024 240.0 100.0 .030 

.0015 36.0 36.0 .013 60.0 60.0 .022 120.0 80.0 .030 240.0 100.0 .037 

.0018 36.0 36.0 .016 60.0 60.0 .027 120.0 80.0 .036 240.0 '100.0 .045 

.002 36.0 36.0 .018 60.0 60.0 .030 120.0 80.0 .040 240.0 100.0 .050 

.0022 36.0 36.0 .020 60.0 60.0 .033 120.0 80.0 .044 240.0 100.0 .055 

.0027 36.0 36.0 .024 60.0 60.0 .041 120.0 80.0 .054 240.0 100.0 .068 

.0033 36.0 36.0 .030 60.0 60.0 .050 120.0 80.0 .066 240.0 100.0 .083 

.0039 36.0 36.0 .035 60.0 60.0 .058 120.0 80.0 .078 240.0 100.0 .097 

.0047 36.0 36.0 .042 60.0 60.0 .071 120.0 80.0 .094 240.0 100.0 .12 

.005 36.0 36.0 .045 60.0 60.0 .075 120.0 80.0 .10 240.0 100.0 .13 

.0056 36.0 36.0 .050 60.0 60.0 .084 120.0 80.0 .11 240.0 100.0 .14 

.0068 36.0 36.0 .061 60.0 60.0 .10 120.0 80.0 .14 240.0 100.0 .17 

.0075 36.0 36.0 .067 60.0 60.0 .11 120.0 80.0 .15 240.0 100.0 .19 

.0082 36.0 36.0 .074 60.0 60.0 .12 120.0 80.0 .16 240.0 100.0 .21 

.01 36.0 36.0 .090 60.0 60.0 .15 120.0 80.0 .20 240.0 100.0 .25 

.012 36.0 36.0 .11 60.0 59.0 .18 120.0 78.0 .23 240.0 100.0 .30 

.015 36.0 36.0 .14 60.0 58.0 .22 120.0 76.0 .29 240.0 94.0 .35 

.018 36.0 36.0 .16 60.0 57.0 .26 120.0 74.0 .33 240.0 90.0 .41 

.02 36.0 36.0 .18 60.0 55.0 .28 120.0 71.0 .36 240.0 88.0 .44 

.022 36.0 36.0 .20 60.0 53.0 .29 120.0 68.0, .37 240.0 85.0 .47 

.027 36.0 36.0 .24 60.0 51.0 .34 120.0 65.0 .44 240.0 81.0 .55 

.033 36.0 36.0 .30 60.0 50.0 .41 120.0 62.0 .51 240.0 78.0 .65 

.039 36.0 36.0 .35 60.0' 48.0 .47 120.0 60.0 , .. 59 240.0 75.0 .73 

.047 36.0 36.0 .42 60.0 47.0 .55 120.0 57.0 .67 240.0 71.0 .83 

.05 36.0 36.0 .45 60.0 46.0 .58 120.0 56.0 .70, 240.0 70.0 .88 

.056 36.0 36.0 .50 60.0 46.0 .64 120.0 56.0 .78 • 240.0 67.0 .95 

.068 36.0 34.0 .58 60.0 42.0 .71 120.0 50.0 .85, 240.0 60.0 1.02 
.075 36.0 33.0 .61 60.0 40.0 .75 120.0 47.0 .88 240.0 55.0 1.03 
.082 36.0 32.0 .66 60.0 38.0 .78 120.0 44.0 .90 240.0 50.0 1.03 

.1 36.0 30.0 .75 60.0 36.0 .90 120.0 42.0 1.10 240.0 46.0 1.20 

.12 36.0 30.0 .90 60;0 35.0 1.05 120.0 40.0 1.20 240.0 44.5 1.34 

.15 36.0 26.0 .98 60.0 33.0 1.24 120.0 36.0 1.34 240.0 40.0 1.50 

.18 36.0 25.0 1.13 60.0 31.0 1.40 120.0 34.0 1.54 240.0 38.0 1.70 

.20 36.0 24.0 1.20 60.0 30.0 1.50 120.0 33.0 1.65 240.0 37.0 1.85 

.22 36.0 23.0 1.27 60.0 27.0 1.50 120.0 32.0 1.76 240.0 35.0 1.93 

.27 36.0 19.0 1.28 60.0 24.0 1.62 120.0 29.0 1.96 

.33 36.0 18.0 1.48 60.0 23.0 1.90 120.0 28.0 2.31 

.39 36.0 17.0 1.66 60.0 22.0 2.15 120.0 27.0 2.63 

.47 36.0 15.7 1.85 60.0 21.0 2.47 120.0 26.0 3.06 

.50 36.0 15.2 1.90 60.0 20.0 2.50 120.0 25.0 3.13 

.56 36.0 14.4 2.01 60.0 19.0 2.64 120.0 23.0 3.17 

.68 36.0 14.0 2.38 60.0 16.0 2.72 

.75 36.0 13.0 2.44 60.0 15.0 2.81 ' 

.82 36.0 12.0 2.46 60.0 14.0 2.87 

1.0 36.0 10.0 2.50 60.0 12.0 3.00 
1.2 36.0 9.1 2.73 

~~ r- ~ UPPER PEAK 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
DC RATING 1- - ---T 

THE DC RATINGS, SEE FIGURE. CAPAg~TOR CIRCUIT PEAK TO PEAK~ 
2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, ~~r'::g~KING RIPPLE VOLTAGE 

AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
'RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRC FOR ANALYSIS. 
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1500 CAPACITORS 1500 

eRe ___ POLYSTYRENE ESTABLISHED 
RELIABILITY 

COMPONENl RESEARCH CO K93 CAPACITORS 

5,000,000 MEGOHMS MIN. INSULATION RESISTANCE FOR VALUES O.2uF AND LESS. 

0.02% MAXIMUM DIELECTRIC. ABSORPTION. 

0.1% MAXIMUM SHELF DRIFT FOR 10 YEARS (OR.IN NORMAL USE). 

UTILIZES CRC UNIQUE PATENTED, RUGGED, LOW LOSS LEAD TERMINATIONS, QUALIFIED FOR ALL HI·REL 
PROGRAMS. . . 

HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE PROGRAMS. 

100% RELIABILITY SCREENING, INCLUDES TEMPERATURE CYC~ING, FINE LEAK TEST, AC SQUARE 
WAVE TEST.· 

SIMILAR GENERIC PARTS HAVE BEEN QUALIFIED FOR TRIDENT PROGRAM. 

AVAILABLE IN ±O.l% TO ±IO% CAPACITANCE TOLERANCE FROM 50VDC TO 400VDC. 

AC AND DC RATED. 

TYPICAL 
APPLICATIONS 

TEST RESULTS FOR 75. 
SERIES N53 CAPAC I" 
TORS LIFE TESTED FOR 
2000 HOURS AT +850 C 
AT 140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. N53 CAPACITORS 
ARE THE SAME CON
STRUCTION AND DE· 
SIGN AS K93 SERIES 
CAPACITORS. 

WITH 
TEMPERATURE 

INSULATION 
RESISTANCE 

WITH 1o..k_-+_+--I-_--+-_-I--!----.:.-I--I-015 
FACTOR ~

02 % DiSSIPATION 

1 WITH 

• CRITICAL TIMING CIRCUITS 
• FIXED TUNING CIRCUITS 

• FILTERING 
• TEMPERATURE COMPENSATION 
• COUPLING AND DECOUPLING 

.~05 TEMPERATURE 

• FEEDBACK CIRCUITS 

% VOLTAGE 
RATING 
WITI-i 

• POWER SUPPLY FILTERING 
• GYRO CIRCUITS 
• PULSE FORMING NETWORKS 
• INTEGRATING CIRCUITS 
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1500 CAPACITORS 1500 

CRC ---- POLYSTYRENE ESTABLISHED 
RELIABILITY 

COMPONENl RESEARCH CO K93 CAPACITORS 

:rOI~LEC't1tJC, A,8$ORPT.c:tffr~; 0.02% maximum 

At full rated voltage. 

:;:> ' 

, .....• ;.".' 
At 25,oC when measured per MIL-C-83421. 

,;, .... 

DISSIPATIO,N FACTOR .;..~ 0.02% maximum At 25°C when measured per MIL-C-83,421. 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum . 

. TEMPERATURE . 

.~(lEFFlCIENT 
80 ±50 PPM/DC 

-60 ±50 PPM/DC 
For values O.OOluF to 0.0082uF 
For values O.OluF to 2.7uF 
Special polystyrene capacitors can be supplied with a , 
temperature coefficient of -20 to -100 PPM/DC that 
is linear to ±30 PPM/DC and ±10 PPM/DC. A wide 
selection is available of large uF values in bathtub and 
custom cases • 

,.;.; 

• ·.CAI'ACITANCE··STABILI'(Y.·;': 0.03% maximum Drift With five cycles from -25°C to +85°C 
1 X 10·6atm/cm3/sec. Maximum leak rate. 

J!"t~LA·n~~.;~E~I~ANCIi:\;;;: .,:,:' .' " ...... ; .. ,.,,:i+~ 
See I.R. Table Measured from terminal to terminal at rated PC voltage 

and 5 minutes charge time. Values greater than luF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION RESISTANCE 
0.001 TO 
O.luF 

iO,ooo,OOO 
Megohms AT RATED DC VOLTAGE 

FOR VALUES OVER 1.0uF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM I.R. EXAMPLE: A 2.0uF CAPACI
TOR AT,250C IS 1,000,000 + 2 = 500,000 MEGOHMS. 

GREATER 
THANO.luF 

1 THERMAL AGING 
From -65°C to +85°C, 5 cycles min. 

2 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

3 SEAL TEST (GROSS LEAK) Place in 85°C hot water for 60 seconds 
minimum and observe for bubbles 

AC SQUARE WAVE Apply 100Hz square wave at a peak to 

4 (TERMINAL TO TERMINAL) peak voltage of 3 times DC rated 
voltage for 60 seconds minimum. 
Do not exceed 800 volts peak to peak. 

DC HI-POT Apply 200% of rated DC voltage 
5 (TERMINAL TO TERMINAL for 60 seconds minimum 

AND TERMINALS TO CASE) 

6 INSULATION RESISTANCE At 25°C at rated DC voltage 
(TERMINAL TO TERMINAL) 

'7 % CAPACITANCE At 25°C at 1KHz 
TO,LERANCE 

8 % DISSIPATION FACTOR At 25°C at 1KHz, values above 
luF measured at 0_lKHz 

9 VISUAL AND MECHANICAL Fbr marking, dimensions, and 
INSPECTION workmanship as required. 

4.7.3 

4.7.5 

4.7.5 

4.7.6 

4.7.6 

4.7.7 

4.7.8 

4.7.9 

4.7.1 

5,000,000 
Megohms 

500.000' 
Megohms-uF 

There shall be 

1,000,000 
Megohms 

100.000 
Megohms-uF 

100% 
no physical damage Test 

1x1Q'atm/ cm3/ sec. 100% 
max. Test 

No continuous 100% 
bubble stream Test 

No shorts 100% 
Test 

No shorts 100% 
Test 

Per I.R. Table 100% 
Test 

Per part number 100% 
Test 

0.02% max. 100% 
Test 

Per specification 1.0% 
AQL 
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1500 

.0018 938182 

.002 938202 

.0022 938222 

.0027 938272 

.0033 938332 

.0039 938392 

.0047 

.005 

.0056 

.0068 
.0075 
.0082 

.01 

.012 

.015 

.018 

.02 

.022 

.027 938273 

.033 938333 

.039 938393 

.047 938473 

.05 938503 

.056 938563 

.068 938683 

.075 938753 

.082 938823 

.1 938104 

.12 938124 

.15 938154 

.18 938184 

.20 938204 

.22 938224 

.27 938274 

.33 938334 

.39 938394 

.47 938474 

.50 938504 

.56 938564 

.68 938684 

.75 938754 

.82 938824 

1.0 
1.2 
1.5 

.193 .562 

.193 .562 

.193 ,;562 

.193 .562 

.193 .562 

.193 .562 

.193 .562 .662 93C472 

.193 .562 .662 93C502 

.193 .562 .662 93C562 

.193 .562 .662 93C682 

.193 .687 .787 93C752 

.193 .687 .787 93C822 

.193 .687 .787 93CI03 

.193 .687 .787 93C123 

.235 .687 .787 93C153 

.235 .813 .913 93C183 

.235 .813 .913 93C203 

.235 .813 .913 93C223 

.235 .813 .913 93C273 

.235 .813 .913 93C333 

.312 .813 .913 93C393 

.312 .813 .913 93C473 

.312 .813 .913 93C503 

.312 .813 .913 93C563 ' 

.400' .913 93C683 

.400 .813 .913 93C753 

.400 .813 .913 93C823 

.400 .813 .913 93CI04 

.400 .813 .913 93C124 

.400 1.063 1.163 93C154 

.400 1.063 1.163 93C184 

.400 1.063 1.163 93C204 

.400 1.063 1.163 93C224 

.soO 1.125 1.225 93C274 

.500 1.125 1.225 93C334 

.500 1.375 1.475 93C394 

.562 ~:m 1.475 93C474 

.562 1.475 93C504 

.562 1.375 1.475 93C564 

.670 1.375 1.475 93C684 

.670 1.875 1.975 93C754 

.670 1.875 1.975 93C824 

.670 1.875 1.975 93C105 

.750 1.875 1.975 93C125 

.750 1.875 1.975 93C155 

93C185 
93C205 

CAPACITORS 

.787 930182 

.787 930202 

.787 ' 930222 

.193 .687 .787 930272 

.193 .687 .787 930332 

.193 .687 .787 930392 

.193 .687 .787 930472 

.193 .687 .787 930502 

.193 .687 .787 930562 

.193 .787 930682 

.193 .913 930752 

.193 .913 930822 

.193 .813 .913 930103 

.193 .813 .913 930123 

.235 .813 .913 930153 

.312 .813 .913 930183 

.312 .813 .913 930203 

.312 ' .813 .913 930223 

.312 .813 .913 930273 

.312 .813 .913 930333 

.400 .813 .913 930393 

.400 .813 .913 930473 

.400 .813 .913 930503 
0400 .813 .913 930563 

.400 1.063 1.163 

.400 1.063 1.163 

.400 1.063 1.163 

.400 1.063 1.163 930104 

.400 1.063 1.163 930124 

.500 1.125 1.225 930154 

.500 1.125 1.225 930184 

.500 1.125 1.225 930204 

.500 1.125 1.225 930224 

.500 1.375 1.475 930274 

.500 1.375 1.475 930334 

.562 1.375 1.475 930394 

.670 1.375 1.475 930474 

.670 1.375 1.475 930504 

.670 1.375 1.475 930564 

.670 1.875 

.750 1.875 

.750 1.875 

.750 1.875 
1.000 1.875 
1.000 1.875 

1.000 2:375 2.475 
1.000 2.375 2.475 

LEAD CODE 
W=Tinned CaRper clad steel: 

#22 {.025' ) for .312" case 
dia.&smaller; #20 (.032") 
for .400" & .500" case dia. 

C =Tinned oxygen·free 
copper: #18 (.040") for 
.562" case dia. & larger. 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 "" 
.100,000 picofarads. 

1500 

.235 .687 ~312 .687 .787 

.235 .687 .312 .687 .787 

.235 .687 .312 .687 .787 

.235 .687 .312 .687 .787 

.235 .687 .312 .687 .787 

.235 .687 .312 .687 .787 

.235 .687 .787 .312 ' .687 .787 

.235 .687 .787 .312 .687 .787 

.235 .687 .787 .312 .687 .787 

.235 .687 .787 93E682 .312 .687 .787 

.235 .813 .913 93E752 .312 .813 .913 

.235 .813 .913 93E812 .312 .813 .913 

' .235 .813 .913 93EI03 .312 .813 .913 
.235 .813 .913 93E123 .312 .813 .913 
.312 .813 .913 93E153 .400 .813 .913 

.400 .813 .913 93E183 .400 1.063 1.163 

.400 .813 .913 93E203 .400 1.063 1.163 

.400 .813 .913 93E223 .400 1.063 1.163 

.400 .813 .913 93E273 .400 1.063 1.163 

.400 .813 .913 93E333 .400 1.063 1.163 

.400 1.063 1.163 93E393 .500 ·1.125 1.225 

.400 1.063 1.163 93E473 .500 1.125 1.225 

.400 1.063 1.163 93E503 .500 1.125 1.225 

.400 1.063 1.163 93E563 .500 1.125 1.225 

.500 1.125 1.225 93E583 .500 1.375 1.475 
.500 1.125 1.225 93E753 .500 1.375 1.475 
.500 1.125 1.225 93E823 .500 1.375 1.475 

.500 1.125 1.225 93EI04 .500 1.375 1.475 

.500 1.125 1.225 93E124 .500 1.375 1.475 

.500 1.375 1.475 93E154 .562 1.375 1.475 

.500 1.375 1.475 93E184 .562 1.375 1.475 

.500 1.375 1.475 93E204 .562 '1.375 1.475 

.500 1.375 1.475 93E224 .562 1.375 1.475 

.562 1.375 1.475 93E274 .670 1.375 1.475 

.562 1.375 1.475 93E334 .670 1.375 1.475 

.670 1.375 1.475 93E394 .670 1.875 1.975 

.670 1.875 1.975 93E474 .750 1.875 1.975 

.670 1.875 1.975 93E504 .750 1:875 1.975 

.670 1.875 1.975 93E564 .750 1.875 1.975 
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1500 CAPACITORS 

.0027 

.0033 

.0039 

.0047 

.005 

.0056 

.0068 

.0075 

.0082 

.01 

.012 

.015 

.018 

.02 

.022 

.027 

.033 

.039 

.047 

.05 

.056 

.068 

.075 

.082 

.1 

.12 

.15 

.18 

.20 

.22 

.27 

.33 

.39 

.47 

.50 

.68 

.75 
.82 

1.0 
1.2. 
1.5, 

1.8 
2.0 
2.2 

2.5 
2.7 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
'36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
36.9 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

37.6 
35.4 
31.6 

28.6 
29.5 
27.0 

22.1 
20.4 
16.2 

14.7 
13.2 
12.06 

11.5 
10.66 

.024 

.030 

.035 

.042 

.045 

.090 

.11 

.14 

.16 

.18 

.20 

.24 

.30 

.42 

.45 

.50 

.61 

.67 

.74 

.90 
1.0 
1.4 

1.6 
1.8 
2.0 

2.4 
3.0 
3.5 

4.0 
4.0 
4.0 

4.5 
5.0 
5.0 

5.0 
5.5 
5.5 

6.0 
6.0 
6.0 

6.5 
6.5 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
36.2 

34.4 
28.1 
32.6 

25.4 
23.8 
21.3 

19.5 
19.4 
17.8 

14.6 
13.2 
10.6 

10.3 
9.28 

.027 

.03 

.033 

.041 

.045 

.059 

.071 

.075 

.15 

.18 

.22 

.27 

.3 

.33 

.41 

.45 
.59 

.71 

.75 

.84 

1.0 
1.1 
1.2 

1.5 
1.8 
2.2 

2.7 
3.0 
3.0 

3.5 
3.5 
4.0 

4.5 
4.5 
4.5 

5.0 
5.5 
5.5 

5.5 
6.0 
6.0 

7.0 
7.0 . 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT 'REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. . 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 

~~~E~Of~~G~Sf~6' ~tJ~~f ~~:No~~,t§BJJrfH s,.~~lC~A~~ 
SHOULD BE SENT TO CRC FOR ANALYSIS. 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 

40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
33.1 
30.9 

25.8 
23.2 

. 21.1 

19.6 
16.1 
15.3 

14.1 
13.2 
11.8 

10.7 
10.6 

9.7 

7.9 

.054 

.06 

.066 

.082 

.09 

.12 

.14 

.15 

.17 

.2 

.22 

.30 

.36 

.44 

.54 

.6 

.66 

.82 

.9 

3.0 
3.0 
3.5 

3.5 
3.5 
3.5 

4.0 
4.0 
4.5 

5.0 
5.0 
5.0 

5.5 
6.0 
6.0 

6.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0· 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
.240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 

240.0 
240.0 
240.0 

240.0 

40.0 
.40.0 
40.0 

40.0 
40.0 

40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
35.5 

34,1 
30.9 
28.3 

23.2 
19.3 
17.7 

14.7 
13.2 
12.0 

11.0 
9.0 
8.5 

7.0 
6.6 
5.9 

5.8 
6.2 
5.6 

4.6 

~---.l r- ~~ UPPER PEAK 
DC RATING ,-V V~ ----r 
CAPA~~TOR CIRCUIT PE-A-K-T-O-'--PE-A-K-=:J---

1 DC WORKI!oIG RIPPLE VOLTAGE 
VOLTAGE 

* 

.16 

.18 

.24 

.28 

.30 

.4 

.44 

.48 

.60 

.72 

.88 

1.1 
1.2 
1.3 

1.6 
1.8 
2.4 

2.9 
3.0 

3.5 
3.5 
3.5 

3.5 
3.5 
4.0 

4.0 
4.0 
4.0 

4.5 
4.5 
5.0 

5.0 
5.0 
5.0 

6.0 
7.0 
7.0 

7.0 

1500 
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1500 CAPACITORS 1500 

CRC _____ DOUBLE LAYER ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO A 10 CAPACITORS 

200% DC volts 

±l% 
0% to -2% 

See I.R. Table 

At 25°C at a peak to peak voltage of 3 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

When measured at imy two corresponding temperature 
'points taken in five successive temperature cycles from 
-65°C to +125°C. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than luF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION RESISTANCE RANGE 250 C 850 C 1000 C 1250 C ' 

AT RATED DC VOLTAGE 
FOR VALUES OVER 0.1uF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM I.R. EXAMPLE:AO.18uF CAPACI
TOR AT 25°C I~}OO,OOO + 0.18= 1,666,666 MEGOHMS. 

.001 TO 
O.luF 

3,000,000 
Megohms 

300,000 
Megohms-uF 

1 BURN-IN 48 hrs. minimum at 125°C, 
at 140% rated DC voltage 

2 THERMAL AGING .10 cycles minimum from -65°C to 
+125°C 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 
minimum"check for helium leak 

4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 

5 
AC SQUARE WAVE Apply 100Hz at a peak to peak 
(TERMINAL TO TERMINAL) voltage of 3 times DC rated voltage 

for60 seconds minimum 

6 
DC HI-POT Apply 200% of rated DC voltage ' 
(TERMINAL TO TERMINAL for 60 seconds minimum 
AND TERMINALS TO CASE) 

7 
INSULATION RESISTANCE 
(TERMINAL TO TERMINAL) At 25°C at rated DC voltage 

8 % CAPACITANCE At 25°C at 1KHz 
TOLERANCE 

9 % DISSIPATION FACTOR At 25°C at 1 KHz, values above 
luF measure at O.IKHz 

10 VISUAL AND MECHANICAL For markin/1, dimensions, and 
INSPECTION workmanshIp 

500,000 
Megohms 

50,000 
Megohms-uF 

4.7.2 

4.7.3 

4.7.5 

4.7.5 

4.7.6 

4.7.6 

4.7.7 

4.7.8 

4.7.9 

4.7.1 

200.000 
Megohms 

20,000 
Megohms-uF 

No physical damage 

No physical damage 

lxl0 'atm/cm'/sec. 
max. 

No continuous 
bubble stream 

No shorts' 

No shorts 

300,000 megohm·uF 
need not exceed 
3,000,000 megohms 

Per part number 

0.15% max. 

Per specification 

20.000 
Megohms 

2.000 
Megohms-uF 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

1.0% 
AQL 

1. Capacitors are packaged ,md shipped with Certifica- code lot. 3. Process and inspection data is maintai,ned 
tion of Conformance. 2. 'Traceability to production and 
test records by permanent marking of parts with date 

on file per NHB 5300.4 (IC), MIL-Q-9858 and M IL-STD·790. 
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VOLTAGE 
B=50VDC 
C=100VDC 
D=200VDC 
E=400VDC 

PICOFARAD CODE: First two digits represen'f significant figures. 
Last digit represents number of zeros to fcillow. Example: 104 = 
100,000 picofarads. 

"I 1.625 MINIMUM TY? 

~i31P.===Ai!j 
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, 
1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 

THE DC RATINGS, SEE FIGURE •. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES. 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. TYPE A54 CAPACITORS CAN HANDLE MUCH HIGHER PULSE 
REPETITION RATES THAN METALLIZED CAPACITORS •. 100 

COMPONENT RESEARCH CO., INC; - 1655 26TH STREET· SANTA MONICA. CALIF. 90404· (213) 829-3615. TWX (910) 343-6864 
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.om .193 .562 

.0012 .193 .562 

.0015 .193 .562 

.0018 .193 .562 

.002 .193 .562 

.0022 .193 .562 

.0027 .193 .562 

.0033 .193 .562 

.0039 .193 .562 

.0047 .193 .562 

.005 .193 .562 

.0056 .193 .562 

.0068 .193 .687 

.0075 .193 .687 

.0082 .193 .687 

.01 

.012 

.015 

.235 .687 

.235 .687 

.235 .687 

.018 .312 .687 

.02 .312 .687 

.022 .312 .687 

.027 

.033 

.039 

.047 
.05 
.056 

.312 

.312 

.312 

.687 

.687 

.813 

.312 .813 

.400 .813 

.400 .813 

.068 .400 .813 

.075 .400 .813 

.082 .400 .813 

;1 
.12 
.15 

.18 

.2 

.22 

.400 1.063 

.400 1.063 

.400 1.063 

.400 1.063 

.500 1.125 

.500 1.125 

VOLTAGE 
C'=100VDC 
D=200VDC 
V=300VDC 
E=400VDC 

60 60 .038 .193 .562 120 120 .075 .193' .562 180 180 .113 .193 
.135 .193 
.169 .193 

240 
240 
240 

60 ,60 .045 .193 .562 120 120 .090 .193 .562 180 180 
60 60 .056 .193 .562 120 120 .112 .193 .562 180 180 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60. 

.067 .193 

.075 .193 

.083 .193 

.101 .193 

.124 .193 

.146 .193 

.176 .193 

.188 .193 

.210 .193 

.255 .193 

.282 .235 

.308 .235 

.562 120 

.562' 120 

.562 120 

.562 120 

.562 120 

.562 120 

.687 120 

.687 120 

.687 120 

.687 120 

.687 120 

.687 120 

'50 60 .375 .235 
.451 .235 
.561 .312 

.687 

.687 

.687 

120 
120 
120 

60 60 
60 60 

'60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 .674 .312 .687 120 
60 .750 .312 .687 120 
60' .822 .312 .687 120 

60 1.02 .312 
60 1.22 .312 
60 1.49 .400 

.813 

.813 

.813 

120 
120 
120 

60 1.76 .400 
60 1.88 .400 
602.07 .400 

.813 120 
.813 120 
.813 120 

53 2.2 
50 2.4 
49 2.5 

44 
37 
37 

2.7 
2.8 
2.9 

27 3.0 
26 3.3 
25 3.4 

.400 1.063 120 

.400 1.063 120 

.400 1.063 120 

.500 1.125 

.500 1.125 

.500 1.125 

.500 1.375 

.500 1.375 

.500 1.375 

120 
120 
120 

120 
120 
120 

1.375 120 
1.375 120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

.135 .193 .562 

.150 .193 .562 

.165 .193 .562 

.202 .193 .687 

.247 .193 .687 

.293 .193 .687 

.353 .193 .687 

.375 .193 .687 

.420 .193 .687 

.511 .235 .687 

.563 .235.687 

.615 .235 .687 

120 .750 .312 .687 
.687 
.687 

120 .902, .312 
120 1.12 .312 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

120 1.35 .312 .687 180 
112 1.4 .312 .813 180 
110 1.5 .312 .813 180 

106 1.8 
98 2.0 
90 2.2 

82 2.4 
80 2:5 
73 2.5 

65 2.7 
61 2.9 
59 3.0 

55 
48 
43 

3.4 
3.6 
4.00 

40 4.50 
38 4.75 
37 5.00 

33 5.50 
29 6.00 

.312 

.400 

.400 

.813 180 

.813 '180 

.813 180 

.400 .813 180 
.400 1.063 180 
.400 1.063 180 

.400 1.063 180 

.400 1.063 180 

.500 1.125 180 

.500 

.500 

.500 

1.125 
1.125 
1.375 

.500 1.375 

.562 1.375 

.562 1.375 

180 
180 
180 

180 
180 
180 

W=Tinned copper clad steel: 
#22 (.02511) for .312" case 
dia.& smaller; #20 (.032") 
for .400" & .500" case dia. 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

.202 .193 

.225 .193 

.248 .193 

.304 .193 

.371 .193 

.439 .193 

.529 .235 

.562 .235 

.623 .235 

.766 .312 

.845 .312 

.923 .312 

180 1.13 .312 
172 1.3 .312 
150 1.4 .312 

.687 240 
,687 240 
.687 240 

.687 240 
.687 240 
.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 
.813 240 

134 1.5 .312 .813 240 
132 1.65 .400 .813 240 
130 1.8 .400 .813 240 

118 2.0 
108 2.2 
98 2.4 

85 2.5 
83.2 2.6 
78 2.7 

.400 .813 

.400 1.063 

.400 1.063 

240 
240 
240 

.400 1.063 240 

.500 1.125 240 

.500 1.125 240 

67 2.8 .500 1.125 240 
63 3.0 .500 1.375 240 
61 3.15 .500 1.375 240 

56 
53 
48 

3.50 .562 
4.00 .562 
4.50 .562 

45 5.00 
45 5.63 
45 6.00 

1.375 
1.375 
1.375 

240 
240 
240 

240 
240 
240 

.15 

.18 

.22 

240 .27 
240 .30 
240 .33 

240 .4 
240 .5 
240 '.6 

240 .7 
240 .75 
240 .85 

240 1.0 
240 1.13 
240 1.23 

224 
200 
190 

1.4 
1.5 
1.8 

178 2.0 
168 2.1 
158 2.2 

148 
130 
117 

2.5 
2.7 
2.9 

102 3.0 
102 3.2 
100 3.5 

96 4.0 
97 4.6 
98 5.0 

85 
75 
53 

5.3 
5.6 
6.0 

C =Tinned oxygen-free ... ------+----....:....-...;..;..~~-__I 

CAPACITANCE 
TOLERANCE 

copper: #18 (.040") for 
.562" case dia. & larger. 

K=10% 
J =5% 

G=2% 
F=l% 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 
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1500 CAPACITORS 1500 

CRC --.- FOIL POL YSULFONE ESTABLISHED 
RELIABILITY 

COMPONENl RESEARCH CO BS4 CAPACITORS 

400VRMS,600VRMS, RATED FROM:"'S5°C TO +125°C··· 
Series 854 capacitors ·are designed for continuous duty' 
operation over the full temperature range from -65°C 

, to + 125°C at rated voltage, current and frequency. 

and within W' of the hermetic seals does not exceed' 
20°C. ' 
Heat .rise is measured with the capacitor located in a 
room temperature environment allowing for non-cooled 
,normal convection. Lead size and distance to the power 
source must be adequate to prevent undue heat sinking 

3 
4 

5 

6 

7 

The maximum RMS ciment or peak current can be 
exceeded with ~educed duty cycle or tone burst opera
tion, provided the peak rated voltages are not exceeded, 
and provided the heat rise measured at the terminals or heat generation during measurement. . 

HIGH CURRENT HANDLING WITH LOW LOSS 
Series 854 capacitors have very low series resistance 
terminations, measuring in the range of several milli
ohms at 100KHz, and can handle very high peak currerit 
discharge currents. Typically it is estimated that a luF 
capacitor can handle over 3000 amperes of peak current 

at repetition rates up to 10 pulses per second. Testing 
is now in process to develop meaningful pulse current 
limits to be added to future specifications for 854 
capacitors. 

FREEDOM FROM CORONA INCEPTION AND INTERNAL HOT SPOTS 
CRC capacitors use a patented low loss termination 
which remains reliable 'a,fter years of operation under 
severe environmental conditions. Whereas commercial 
type AC rated capacitors may be adequate for 60Hz and 

possibly 400Hz'long term life, the use of CRC termina
tio'ns e'nables these capacitors to operate up to 40KHz , 
without abnormal hot spot conditions or corona in
ception. 

40'KHz RATED FOR· HIGH CURRENT HANDLING UP TO 125°C 
CRC capacitors will operate efficiently up toapproxi~ 
mately 400KHz at their maximum current rated condi-, 
tions. Typically a capacitor that is luF and is rated at 
10 amps at 40KHz will be handling 40VRMS at 40KHz. 
This capacitor when operated at 400KHz at 4VRMS will 

handle approximately lOARMS current. 
CRC has higher frequency, lower loss, higher power 

capacitors in the planning stage for future applications 
that seek for higher frequency power sources. 

HERMETICALLY S,EALED, RUGGED AEROSPACE, MILITARY CONSTRUCTION 
CRC true hermetic sealing preserves the high quality 
performance of Series 854 foil polysulfone capacitors 
and protects the dielectric materials' from chemical 
attack. Merely potting rion-hermetic type capacitors is 
poor insurance against long term loss of dielectric 

strength and life. It has been found that attack by vapor 
ingestion of chemicals of non-hermetic polysulfone ca
pacitors has resulted in failure in life or long term 
operation. 

AVAILABLE WITH 400Hz OR 40KHz BURN·IN OPTIONS 
AC burn-in options. at additional cost are available for 
critical applications. The most economical AC burn-in 
is at rated RMS voltage @ 400Hz at 125°C. Burn-in@ 
400KHz at maximum rated current.is also available for 
those applications where long term use at high current 
is anticipated. Group "A" testing is performed 100%. 

At 25°C at 10KHz 

and 

This testing consists of vital capacitor parameters per
formed after burn-in to tight specification litnits. This 
ensures the high reliability required to assure our cus
tomers of fault free operation under harsh operating 
conditions. 

4.7.7 

4.7.8 

4.7.9 0.15% maximum 

4.7.1 Per speci.fication 
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1500 CAPACITORS 1500 

CRC ---- FOIL POL YSULFONE ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO. B54 CAPACITORS 

DIMENSIQNS& AC RAtlNQS 

:. 
".:' MAX. AC'RATING 
"," 60DVDC RATED -ls·eTO 125·e 

SOOVDC RATE~ , '. .... <~~:cf.rr~o~Q, .. 
.. )\¥ 6DDVO~:S PEAK :o~t~ ::fl! ::ft~ 
-;;;:::" '::i;';;' ~CA~C~P~LrU;,;S~D~C'4-V~O;:;L T:::S:!lll-:-=~ at at' at 

uF P~rt;.!\Io. Fig. Dia. Leng. 40Dt:I~ 4KH1I 40KH1I 

.033 B54F333KXD BH 

.039 B54F393KXD BH 

.047 B54F473KXD BJ 

.056 B54F563KXD BJ 

.068 B54F683KXD BJ 

.075 B54F753KXD BK 

.082 B54F823KXD BK 

.092 B54F923KXD BL 

.1 B54Fl04KXD BL 

.12 B54F124KXD BL 

.15 B54Fl54KXO BL 

.18 B54Fl84KXO BM 

.22 B54F224KXO BM 

.27 B54F274KXO BN 

.33 B54F334KXO BN 

.39 B54F394KXO BN 

.47 B54F474KXO BP 

.56 B54F564KXO BP 

.68 
.75 
.82 

B54F684KXO Ba 
B54F754KXD BQ 
B54F824KXD BQ 

.400 1.083 400 400 
.400 1.083 400 400 
.500 1.145 400 400 

.500 1.145 400 400 

.500 1.145 400 400 

.500 1.395 400 400 

.500 1.395 400 400 

.562 1.395 400 400 

.562 1.395 400 400 

.562 1.395 400 400 

.562 1.395 400 400 

.670 1.395 400 400 

.670 1.395 400 400 

.670 1.895 400 400 

.670 1.895 400 400 

.670 1.895 400 400 

.750 1.895 400 400 

.750 1.895 400 400 

.750 2.480 400 400 

.750 2.480 400 400 

.750 2.480 400 400 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
± 10% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

360 
308 
306 

255 
235 
235 

235 
230 
220 

200 
160 
155 

127 
118 

97 

82 
77 
64 

53 
53 
49 

-c .OR ' . •.. RM$ RMS' RMS . 
Mali;,·· . :S40VOLTSPEAK 'Volt$ VolU VolU 
RM.S 1_=~(A:,=;C=-·:..PL;:;U;.;S;",D::.e=:-;.VQ::;L::,T:,:S:.L.)"""'~""'· aP 'at· . at· 

·'Max. 
·RMS. 
,Amps, Amps, Part No. Fig •. ' . Dia., .. ,Leng; 400Hl4KHz,. ,4DKH~ 

3.0 
3.0 
3.6 

3.6 
4.0 
4.4 

4.8 
5.3 
5.5 

6.0 
6.0 
7.0 

7.0 
8.0 
8.0 

8.0 
9.0 
9.0 

9.0 
10.0 
10.0 

B54P333KXD BK .500 1.395 600 600 600 5.0 
B54P393KXD BK .500 1.395 600 600 513 5.0 
B54P473KXD BK .500 1.395 600 600 426 5.0 

B54P563KXD BK .500 1.395 600 600 357 5,0 
B54P683KXD BL ,562 1.395 600 600 353 6.0 
B54P753KXD BL ,562 1.395 600 600. 320 6.0 

B54P823KXD BL .562 1.395 600 600 293 6.0 
B54P923KXD BM .670 1.395 600 600 305 7.0 
B54PI04KXD BM .670 1.395 600 600 280 7.0 

B54P124KXD BM .670 1.395 600 600 233 7.0 
B54P154KXD BN .670 1.895 600 600 2148.0 
B54P184KXD BN .670 1.89'5 600 600 178 8.0 

B54P224KXD BN .670 1.895 600 600 146. 8.0 
B54P274KXD BP .750 1.980 600 600 133 9.0 
B54P334KXD BP .750 1.980 600 600 109 9.0 

B54P394KXD BQ .750 2.480 600 600 103 10.0 
B54P474KXD BQ .750 2.480 600 600 85.1 10.0 

PART DIMENSIONS AND TOLERANCES 

For initial design, when operating the capa
citors at high current levels it is suggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it does not exceed 20°C above ambient. 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. -

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. 

BH 
BJ 
BK 
BL 
BM 
BN 
BP 
BQ 

.400 1.187 

.500 1.250 

.500 1.500 

.562 1.500 

.670 1.500 

.670 2.000 

.750 2.000 

.750 2.500 

.041 18 .420 7 

.041 18 .530 11 

.041 18 .530 12 

.041 18 .592 14 

.051 16 .700 16 

.051 16 .700 24 

.051 16 .780 29 

.051 16 .780 35 
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1500 CAPACITORS 1500 

CRC ---- METALLIZED POL YSULFONE ESTABLISHED 

B1 4 ~~~IT 
COMPONENT RESEARCH CO . CAPACITORS 

2 

3 

5 

6 

7 

400VRMS, 600VRMS, RATED FROM -65°C TO +125°C 
Series 814 capacitors are designed for continuous duty 
operation over the full temperature range from -65°C 
to + 125°C at the ratings for voltage, current and fre
quency listed in the specifications. 

The maximum RMS current or peak current can be ex
ceeded with reduced duty cycle or tone burst operation, 
provided the peak rated voltages are not exceeded, and 

provided the heat rise measured at the terminals and 
within ¥4" of the hermetic seals does not exceed 20°C. 

Heat rise is measured with the capacitor located in a 
room temperature environment allowing for non-tooled 

. normal convection. Lead size and distance. to the power 
source must be adequate to prevent undue heat sinking 
or heat generation during measurement. 

HIGH CURRENT HANDLING WITH LOW LOSS 
Series 814 capacitors have terminations slightly higher 
in resistance than Series 854 capacitors and can be 
used in pulse applications where the peak currents ~en
erally do not exceed 100 times 814 RMS current ratmgs 
and where the repetition rate is less than 10 pulses per 
second. 

Testing is now in process to develop pulse current 
limits to be added to future specifications for 814 capa
citors. Series 814 capacitors are smaller in size and 
lighter in weight than Series 854 foil polysulfone 
capacitors. 

FREEDOM FROM CORONA INCEPTION AND INTERNAL HOT SPOTS 

CRC capacitors use a patented low loss termination 
which remains reliable after years of operation under 
severe environmental conditions. Whereas commercial 
type AC rated capacitors may be adequate for 60Hz and 

possibly 400Hz long term life, the use of CRC termina
tions enables these capacitors to operate up to 40KHz 
without abnormal hot spot conditions or corona in
ception. 

40KHz RATED FOR HIGH CURRENT HANDLING UP TO 125°C 
CRC capacitors will operate efficiently up toapproxi
mately 400KHz at their maximum current rated condi
tions. Typically a capacitor that is 1uF and is rated at 
10 amps at 40KHz will be handling 40VRMS at 40KHz. 
This capacitor when operated at 400KHz at 4VRMS will 

handle approximately 10ARMS current. 
CRC has higher frequency, lower loss, higher power 

capacitors in the planning stage for future applications 
that seek for higher frequency power sources. 

HERMETICALLY SEALED, RUGGED AEROSPACE, MILITARY CONSTRUCTION 
CRC true hermetic sealing preserves the high quality 
performance of Series 814 foil pol,Ysulfone capacitors 
and'protects the dielectric matenals from chemical 
attack. Merely potting non-hermetic type capacitors is 
poor insurance against long term loss of dielectric 

strength and life. It has been found that attack by vapor 
ingestion of chemicals of non-hermetic polysulfone ca
pacitors has resulted in failure in life or long term 
operation. 

AVAILABLE WITH 400Hz OR 40KHz BURN-IN OPTIONS 

AC burn-in options at additional cost are available for 
critical applications. The most economical AC burn-in 
is at rated RMS voltage @ 400Hz at 125°C. 8urn-in @ 
400KHz at maximum rated current is also available for 
those appliCations where long term use at high current 
is anticipated. Group "A" testing is performed 100%. 

This testing consists of vital capacitor parameters per
formed after burn-in to tight specification limits. This 
ensures the high reliability required to assure our cus
tomers of fault free operation under harsh operating 
conditions. 

5 cycles minimum -65°C to 4.7.3 
125°C 

THERMAL AGING 

SEICILTEST 

INSULATION RESISTANCE 
(TERMINAL TO TERMINAL) 

% CAPACITANCE 
TOLERANCE 

% OISSIPATION FACTOR 

Gross leak Meth. 112 MIL-STIJ..202 Condo B . 

At 
or 

At 25°C at 1 KHz 

At 25°C at 10KHz 

and 

4.7.7 

4.7.8 

4.7.9 

4.7.1 

Per part number 

0.5% maximum 

Per specification 

100% 
Test 

100% 
Test 

100% 
Test 
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1500 CAPACITORS 1500 

CRC ----- METALLIZED POL YSULFONE ESTABLISHED 

B14 RELIABILITY 
COMPONENl RESEARCH CO. CAPACITORS 

DIMENSIONS & AC RATINGS 

TYPE B14F 400VRMS RATED TYPE B14P 600VRMS RATED 
, ", ' 

MAX. AC RATING .' •• MAX. AC RATING 
600VDC RATED - 65°C TO 125°C 800VDC RATED - 65°C TO 125°C 

OR RMS RMS RMS OR RMS RMS RMS 600 VOLTS PEAK Volts Volts Volts Max. 840 VOLTS PEAK Volts Volts Volts Max. CAC PLUS DC VOLTS) at at at RMS CAC PLUS DC VOLTS) at at at RMS 
uF Part No. Fig. Dia. Leng. ~OOHZ 4KHz 40KHz Amps Part No. Fig. Dia. Leng. 400Hz 4KHz 40KHz Amps 

.01 B14F103KXD BF .312 .833 400 400 400 1.0 B14P103KXD BH .400 1.083 600 600 600 1.5 

.012 B14F123KXD BF .312 .833 400 400 400 1.2 B14P123KXD BH .400 1.083 600 600 600 1.8 

.015 B14F153KXD BF .312 .833 400 400 400 1.5 B14P153KXD BH .400 1.083 600 600 600 2.3 

.018 B14F183KXD BF .312 .833 400 400 355 1.6 B14P183KXD BH .400 1.083 600 600 600 2.7 

.022 B14F223KXD BG .400 .833 400 400 309 1.7 B14P223KXD BH .400 1.083 600 600 509 2.8 

.027 B14F273KXD BG .400 .833 400 400 252 1.7 B14P273KXD BH .400 1.083 600 600 414 2.8 

.033 B14F333KXD BG .400 ' .833 400 400 218 1.8 B14P333KXD BH .400 1.083 600 600 339 2.8 
,039 B14F393KXD BG .400 .833 400 400 205 2.0 B14P393KXD BH .400 1.083 600 600 287 2.8 
.047 B14F473KXD BH .400 1.083 400 400 187 2.2 B14P473KXD BJ .500 1.145 600 600 272 3.2 
.056 B14F563KXD 

:~ 
.400 1.083 400 400 164 2.3 B14P563KXD BJ .500 1.145 600 600 236 3.3 

.068 B14F683KXD .400 1.083 400 400 159 2.7 B14P683KXD BJ .500 1.145 600 600 200 3.4 

.075 B14F753KXD BH .400 1.083 400 400 149 2.8 B14P753KXD BK .500 1.395 600 600 200 3.75 

.082 B14F823KXD BJ .500 1.145 400 400 146 3.0 B14P823KXD BK .500 1.395 600 600 195 4.0 

.092 B14F923KXD BJ .500 i.145 400 400 140 3.2 B14P923KXD Bl .562 1.395 600 600 191 4.4 

.1 B14F104KXD BJ .500 1.145 400 400 128 3.2 B14P104KXD Bl .562 1.395 600 600 ISO 4.5 

.12 B14Fl24KXD BK .500 1.395 400 400 110 3.3 B14P124KXD Bl .562 1.395 600 600 160 4.8 

.15 B14Fl54KXD BK .500 1.395 400 400 110 4.1 B14P154KXD BL .562 1.395 600 600 134 5.0 

.18 B14F184KXD Bl .562 1.395 400 400 95 4.3 B14P184KXD BM .670 1.395 600 600 120 5.4 

.22 B14F224KXU :t .562 1.395 400 400 91 5.0 B14P224KXD BM .670 1.395 600 600 102 5.6 

.27 B14F274KXD .562 1.395 400 400 74 5.0 B14P274KXD BN .670 1.895 600 600 101 6.8 

.33 B14F334KXD BM .670 1.395 400 400 67 5.5 B14P334KXD BN .670 1.895 600 600 82 6.8 

.39 B14F394KXD :~ .670 1.395 400 400 57 5.5 B14P394KXD BN. .670 1.895 600 600 70 6.8 

.47 B14F474KXD .670 1.895 400 400 47 5.5 B14P474KXD BP .750 1.980 600 600 61 7.2 

.56 B14F564KXD BN .670 1.895 400 400 42 5.9 B14P564KXD BP .750 1.980 600 535 53.5 7.5 

.68 B14F684KXD BN .670 1.895 400 400 40 6.8 B14P684KXD BP .750 1'.980 600 470 47 8 

.75 BI4F754KXD BP .750 1.980 400 400 40 7.5 B14P754KXD BO .750 2.480 600 533 53.3 10 

.82 B14F824KXD BP .750 1.980 400 366 36 7.5 B14P824KXD BS .750; 2.480 600 488 48.8 11 

."~ B14F924"XD BO .750 2.480 400 370 37 8.5 
1.0 B14Fl05KXD BO .750 2.480 400 340 34 8.5 
1.2 B14F125KXD BO .750 2.480 400 333 33.3 10 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
± 10% and are supplied with bare metal (un
sleeved) cases. 

PART DIMENSIONS AND TOLERANCES 

TECHNICAL INFORMATION: These capacitors 
can be damaged when YOll solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

For initial design, when operating the capa
citors at high current levels it is suggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it does not exceed 20°C above ambient. 

All maximum current ratings shown should 
result in less, than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. 

"'" ,I) 
Case',"; Case 

,Figute; , Diameter 

BF .312 
BG .400 

BH .400 
BJ .500 

BK .500 
BL .562 

BM .670 
BN 
BP 
BQ 

.670 

.750 

.750 

.937 

.937 
1.187 

1.250 
1.500 
1.500 
1.500 
2.000 

2.000 
2.500 

.032 

.041 

.041 

.041 

.041 

.041 

.051 

.051 

.051 

.051 

20 
18 

18 
18 
18 
18 
16 
16 
16 
16 

.332 

.420 

.420 

.530 

.530 

.592 

.700 

.700 

. 780 

.780 

,"; .. , 

w~~I~~s 
2.5 

4 

6 

10 
11 
13 

14 
22 

27 . 
31 
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1500 CAPACITORS 1500 

CRC _____ FOIL POLYPROPYLENE ESTABLISHED 

B 5 5 RELIABILITY 
COMPONENl RESEARCH CO CAPACITORS 

400VRMS, 600VRMS, RATED FROM -55°C TO +85°0 
(HIGHER RATINGS AVAILABLE) 

Series 855 capacitors are designed for continuous duty 
operation over the full temperature range from -55°C 
to +85°C at the rating for voltage, current and fre
quency listed in the specifications. 

The maxi,mum RMScurrent or peak current can be 
exceeded with reduced duty cycle or tone burst opera
tion,provided that peak rated voltages are not exceeded, 
and provided the heat rise measured at the terminals 

and within ~" of the hermetic seals does not exceed 
20°C. 

Heat rise is generally measured with the capacitor 
located in a room temperatlJre environment allowing for 
non-cooled normal convection. Lead size' and distance 
to the power source must be adequate to prevent undue 
heat sinking or generation during measurement. , 

HIGH' CURRENT HANDLING WITH LOW LOSS 
Series 855 capacitors have'very low series resistance 
terminations, in the range of several milliohms at 

. 100KHz, and can handle very high peak current dis
charge currents. Typically it is estimated that a luF 
capacitor can handle over 3000 amperes of peak current 

at repetition rates up to 10 pulses per second. Testing is 
now in process to develop meaningful pulse current 
limits to be added to future specifications for 855 ca
pacitors. 

6 

7 

FREEDOM FROM CORONA INCEPTION AND INTERNAL HOT SPOTS 
Commercial type AC rated capaCitors may be adequate 
for 60Hz and possibly 400Hz long term life. CRC capa
citors are designed to operate up to 40KHz without ab
normal hot spot conditions, without corona inception, 

with constant controlled low loss terminations which 
remain reliable after years of use, after operation during 
severe environmental conditions. 

40KHz RATED FOR HIGH CURRENT HANDLING UP TO 85°C 

CRC capacitors use a patented low loss termination 
which remains reliable after years of operation under 
severe environmental conditions. Whereas commercial 
type ACrated capacitors may. be adequate for 60Hz and 

possibly 400Hz long term life, the use of CRC termina
tions enables these capacitors to operate up to 40KHz 
without abnormal hot spot conditions or corona in
ception. 

HERMETICALLY SEALED,RUGGED AEROSPACE, MILITARY CONSTRUCTION 
CRC true hermetic sealing preserves the high quality 
performance of Series 855 foil polypropylene capacitors 
and protects the dielectric materials from chemical 
attack. Merely potting. non-hermetic type capacitors is 
poor insurance against long term loss of dielectric 

strength and life. It has been found that attack by 
vapor ingestion of chemicals of non-hermetic polypropy
lene capacitors has resulted in failure in life or long 
term operation. ' 

AVAILABLE WiTH 400Hz OR 40KHz BURN-IN OPTIONS 
. AC burn-in options at additional cost are available for 
critical applications. The most economical AC burn-in 
is at rated RMS voltage @ 400Hz at 85°C. 8urn-in.@ 
40KHz at maximum rated current is also available for 
those applications where long term use at high current 
is anticipated. Group "A" testing is performed 100%. 

This testing consists of vital capacitor parameters per
formed after burn-in to tight specification limits. This 
ensures the high reliability required to assure our cus
tomers of fault free operation under harsh operating 
conditions. 

4.7.3 100% 
Test 

100% 
Test 

4.7.7 100% 
Test 

4.7.8 100% 
Test 

4.7.9 .05% maximum 100% 
Test 

4.7.1 'Per specification 1.0% 
AQL 
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1500 CAPACITORS 1500 

CRC ______ FOIL POLYPROPYLENE ESTABLISHED 

ass RELIABILITY 
COMPONENl RESEARCH CO. CAPACITORS 

DIMENSIONS & AC RATINGS 

TYPE 855F 400YRMS RATED 
, '" 

TYPE 855P 600VRMS RATED 

," .' MAx. AC RATING ,';; 
600VOCRATEO -55.C TO 850 C " 

'OR RMS RMS RMS 
'A6COpOLVUOSLOTSC e5f~s Volt~ Volts Volts Max; 

MAX. AC RATING' 
8DOVoe RATED "';'550 C TO 85°0 
.: , ,OR RMS RMS 'RMS 

(Ag4~Lt~L~~ ~~t~SI Volts Volts VoltS Max. 

uF ~~~~(j~~~~~~~~~ at at at RMS 
Part, No. Fig. Dla. Leng. 400fl2: 4KH2: 40KHz Amps . 

t--=:~~:::":'~~~~~T:-::::-I at at at', RMS 
Part No. Fig. Oia. leng. 400Hz 4KHz 4DKH2: Amps 

.033 B55F333KXD BH 

.039 B55F393KXD BH 

.047 B55F473KXD BJ 

.056 B55F563KXD BJ 

.g68 B55F683KXD BJ 

.075 B55F753KXD BK 

.082 B55F823KXD BK 

.092 B55F923KXD BL 

.1 B55F104KXD BL 

.12 B55F124KXD BL 

.15 B55F154KXD BL 

.18 B55F184KXD BM 

.22 B55F224KXD BM 

.27 B55F274KXD BN 

.33 B55F334KXD BN. 

.39 B55F394KXD BN 

.47 B55F474KXD BP 

.56 B55F564KXD BP 

.68 

.75 

.82 

B55F684KXD BP 

B55F754KXo BO 
B55F824KXo BO 

.400 1.083 400 400 400 4 

.400 1.083 400 400 400 4 

.500 1.145 400 400 400 5 

.500 1.145 400 400 357 5 

.500 1.145 400 400 294 5 

.500 1.395 400 400 320 6 

.500 1.395 400 400 293 .6 

.562 1.395 400 400 305 7 

.562 1.395 400 400 280 7 

.562 1.395 400 400 233 7 

.562 1.395 400 400 187 7 

.670 1.395 400 400 178 8 

.670 1.395 400 400 146 8 

.670 1.895 400 400 133 9 

.670 1.895 400 400 109 9 

.670 1.895 I 400 400 92.7 9 

.750 1.895 400 400 102 12 

.750 1.895 400 400 85.7 12 

.750 2.480 400 400 70.6 12 

.750 2.480 400 400 74.6 14 

.750 2.480 400 400 68.3 14 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
±10% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a ~uitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

For initial design, when operating the capa
citors at high current levels itis suggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it does not exceed 20°C above ambient. 

B55P333KXD BK .500 1.395 600 600 600 
B55P393KXD BK .500 1.395 600 600 600 
B55P473KXD BK .500 1.395 600 600 511 

B55P563KXD BK .500 1.395 600 600 428 
B55P683KXD BL .562 1.395 600 600 412 

B55P753KXD BL .562 1.395 600 600 373 

B55P823KXD BL .562 1.395 600 600 342 

B55P923KXD BM .670 1.395 600 600 348 

B55PI04KXD BM .670 1.395 600 600 360 

B55P124KXD BM .670 1.395 600 600 266 
B55P154KXD BN .670 1.895 600 600 214 

B55P184KXD BN .670 1.895 600 600 200 

B55P224KXD BN .670 1.895 600 600 164 
B55P274KXD BP .750 1.980 600 600 178 
B55P334KXD BP .750 1.980 600 600 145 

B55P394KXo BO .750 2.480 600 600 144 
B55P474KXo BO .750 2.480 600 600 119 

PART DIMENSIONS AND TOLERANCES 

6 
6 
6 

6 
7 
7 

7 
8 
8 

8 
8 
9 

9 
12 
12 

14 
14 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. BH .400 1.187 .041 18 .420 6 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. 

BJ .500 1.250 .041 18 .530 10 
BK .500 1.500 .041 18 .530 11 

BL 
BM 
BN 
BP 
BQ 

.562 

.670 

.670 

.750 

.750 

1.500 
1.500 
2.000 
2.000 
2.500 

.041 

.051 

.051 

.051 

.051 

18 
16 
16 

16 

16 

.592 

.700 

.700 

.7eo 

.780 

13 
14 
22 
27 
32 
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1500 CAPACITORS 1500 

CRC ____ METALLIZED POLYPROPYLENE ESTABLISHED 

B15 RELIABILITY 
COMPONENl RESEARCH CO CAPACITORS 

3 

4 

, 400VRMS. 600VRMS. RATED' -55°C TO +85°C 
Series 815 metalliied polypropylene capacitors have 
lower loss than, Series 814 metallized polysulfone ca-' 
pacitors and therefore are superior for power resonatiri~ 
applications requiring minimum loss. The 815 capacI
tors are however limited for use in 85°C or lower tem
peratl,Jre applications. CRC can supply special high 

temperature low loss teflon capacitors for 200°C power 
resonating applications if required. " 

When Series 815 specifications are completed, RMS 
ratings above 600VRMS will be available together with 
information covering this product line. 

LOW LOSS. HIGH Q. LIGHT WEIGHT. HIGH POWER RATED" 
HERMETICALLY SEALED 

The B15 capacitors are lighter in weight than any other Polypropylene film like many othei dielectrics is af-
hermetically sealed capacitor with equivalent current fected by chemical attack of solvents, epoxies and con-
and voltage ratings at 40KHz. Typically a 5.6uF, tamination. True, hermetic sealing of CRC's capacitors 
400VRMS, capacitor in a 1.25" x 3.440" case weighs protects them from outside chemical attack and assures 
approximately 110 grams and is rated to handle 35 amps that long term high quality performance can be main-
at 40KHz. tained. ' 

RUGGED LOW LOSS TERMINATIONS FOR 100% DUTY CYCLE OPERAT,ING LIFE 
The large amount of power that B15 capacitors can 
handle is a result of years of development searchiilgfor 
all possible means of reducin~ capacitor losses and 
preserving the integrity of CRC s rugged capacitor ter~ 
minations. When CRC's metallized polypropylene capa
citors ,are subjected to temperature extremes, they 

surpass commercial type products in their ability to 
maintain a constant low loss equivalent series resist
ance and can maintain their low power factor for critical 
aerospace applications. Where extremely high pulse cur
rents may be encountered Series 855 should be con
sidered. 

AC RATED TO 40KHz UP TO 85°C 
Series 815 capacitors are rated up to 40KI-/z and are 

, ideal for PQwerresonating circuits. Due to a negative 
temperature coefficient of approximately 200 PPM/oC 
a 10°C temperature increase due to applied power or 
applied temperature will cause the capaCitance to de-

crease approximately 0.2%. 
CRC's polysulfone capacitors increase a maximum of 

only 0.05% in capacitance for 10°C increase when oper-
ated above 25°C. ' 

AVAILABLE WITH AC BURN-IN AND OTHER SCREENING OPTIONS 
CRC manufactures larger capacitors of similar construc
tion to the 815 series in rectangular cases for power 
inverter applications requiring low loss filtering of sev
eral hundreds of amperes of ripple at frequencies 20KHz 
and higher. 

THERMAL AGING 

$EALTEST 

lNSULATION RESISTANCE At 
(TERMINAL TO TERMINAL) or 

Further developments in lowering capacitor losses are 
currently being completed at CRC and will result in 
further improved ratings for 815 and other new model 
capacitors. 

4.7.3 

100% 
Test 

4,,7.7 100,000 megohm-uF, need not 100% 
exceed 1,000,000 megohms Test 

5 % CAPACITANCE At 25°C at 1KHz 
TOLERANCE 

4.7.8 Per part number 100% 
Test 

6 
7 

% DISSIPATION FACTOR 4.7.9 0.05% maximum 100% 
Test 

MECHANICAL 4.7.1 Per specification 

NOW AVAILABLE: TYPE A15 METALLIZED POLYPROPYLENE LOW LOSS CAPACITORS. 100 VDC RATED .1 TO 22 pF. 
A.C. RATED TO 40 kHZ. CONTACT OUR APPLICATIONS DEPARTMENT FOR MORE INFORMATION. 
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1500 CAPACITORS 1500 

CRC ______ METALLIZED POLYPROPYLENE ESTABLISHED 

B1 ' RELIABILITY 
COMPONENl RESEARCH CO. 5 CAPACITORS 

uF 

.01 

.012 

.01S 
.018 
.022 
.027 
.033 
.039 
.047 
.OS6 
.068 
.07S 

.082 

.092 

.1 

.12 

.IS 

.18 

.22 
.27 
.33 

.39 

.47 

.56 

.68 

.75 

.82 

.92 
1.0 
1.2 

D.IMENSIONS 8& AC RATINGS 
. . . . . . . , 

TYPE B15F 400VRMS RATED 
<" MAX. ACRATING 

6001lD8RRAT£D ..,..550 C TO 85°C . 
RM5 RMS RMS . 600 VOLTS PEAK Volts Volts VoltS "IAC PLUS DC VOLTSI at at at 

PlliftNo. Fig. Dia. Leng. 400Hz 4KHz 40KHz 

B1SF103KXD BF .312 .833 400 400 
B1SFl23KXD BF .312 .833 400 400 
B1SF1S3KXD BF .312 ~833 400 400 
B1SFl83KXD BF .312 .833 400 400 
B1SF223KXD BG .400 .833 400 400 
B1SF273KXD BG .400 .833 400' 400 
B1SF333KXD BG .400 .833 400 400 
B1SF393KXD BG .400 .833 400 400 
B1SF473KXD BH .400 1.083 400 400 
B1SF563KXD BH .400 1.083 400 400 
B1SF683KXD BH .400 1.083 400 400 
B1SF753KXD BH .400 1.083 400 400 

B15F823KXD BJ .SOO 1.14S 400 400 
B15F923KXD BJ .SOO 1.145 400 400 
B15Fl04KXD BJ .SOO 1.14S 400 400 

BlSF124KXD BK .SOO 1.39S 400 400 
BlSF154KXD BK .SOO 1.395 400 400 
B15Fl84KXD BL .562 1.395 400 400 

B15F224KXD BL .S62 1.395 400 400 
B15F274KXD BL .S62 1.395 400 400 
B15F334KXD BM .670 1.395 400 400 

B15F394KXD BM .670 1.395 400 400 
B15F474KXD BN .670 1.895 400 400 
BlSF564KXD BN .~70 1.895 400 400 
B15F684KXD BN :~g 1.895 400 400 
BlSF7S4KXD BP 1.980 400 400 
B15F824KXD BP .7S0 1.980 400 400 
B15F924KXD BO .750 2.480 400 400 
B1SFlOSKXD BO .7S0 2.480 400 400 
B15F12SKXD BO .750 2.480 400 400 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
±10% and are supplied with bare metal (un-
sleeved) cases. . 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

400 
400 
400 
400 
400 
400 
364 
308 
298 
250 
206 
187 

19S 
174 
160 

167 
134 
133 
109 

88.8 
84.7 

72.1 
68.1 
57 
47 
S8.6 
53.7 
S6.6 
52 

.43.3 

Male, 
RMS 
Amps 

2.5 
2.S 
2.5 
2.S 
3.0 
3.0 
3.0 
3.0 
3.S 
3.5 
3.S 
3.5 

4 
4 
4 

5 
5 
6 
6 
6 
7 

7 
8 
8 
8 

11 
11 
13 
13 
13 

:;:<' ~.' 
~ ;".,' : ; 

For initial design, when operating the capa· 
citors at high current levels it is suggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it does not exceed 20°C above ambient. F'i:~~t ; 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec- . 
tion conditions. 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. . 

BF 
BG 
BH 
BJ 
BK 
BL 
BM 
BN 
BP 
BQ 
BS 

TYPE BI5P 600VRMS RATED 
MAX. AC RATING 

, 800VDC RATED ....,55·C T.O 85°C 
.OR· ·RMS llMS RMS 

' 840 VOLTS PEAK Volts Volts Volts Max; 
(AC PLUS DC VOLTS) at at at RMS 

Part No. FIg.; Dia. Leng. 400Hz 4KHz 40KHz Amps 

B1SP103KXD BH .400 1.083 600 600 600 3.5 
B1SP123KXD BH .400 1.083 600 600 600 3.S 
B1SP1S3KXD BH .400 1.083 600 600 600 3.S 
B1SP183KXD BH .400 1.083 600 600 600 3.S 
B1SP223KXD BH .400 1.083 600 600 600 3.S 
B1SP273KXD BH .400 1.083 600 600 S18 3.5 
B1SP333KXD BH .400 1.083 600 600 424 3.S 
B1SP393KXD BH .400 1.083 600 600 369 3.S 
B1SP473KXD BJ .SOO 1.14S 600 600 340 4 
B1SPS63KXD BJ .SOO 1.14S 600 600 286 4 
B1SP683KXD BJ .SOO 1.14S 600 600 227 4 
B15P753KXD BK .SOO 1.39S 600 600 267 5 

B15P823KXD BK .500 1.395 600 600 244 5 
B15P923KXD BL .562 1.395 600 600 261 6 
B15P104KXD BL .562 1.395 600 600 240 6 

B1SP124KXD BL .S62 1.395 600 600 200 6 
B1SPlS4KXD BL .S62 1.39S 600 600 160 6 
BlSP184KXD BM .670 1.395 600 600 lS5 7 
B1SP224KXD BM .670 1.39S 600 600 127 7 
BlSP274KXD BN .670 1.895 600 600 118 8 
BlSP334KXD BN .670 1.89S 600 600 96.8 8 

B15P394KXD BN .670 1.895 600 600 82.4 8 
B15P474KXD BP .7S0 1.980 600 600 93.6 11 
B15PS64KXD BP .750 1.980 600 600 78.5 11 
B15P684KXD BP .7S0 1.980 600 600 64.7 11 
BlSP754KXD BO .750 2.480 600 600 69.3 13 
BlSP824KXD BS 1.0 2.480 600 600 63.4 15 

PART DIMENSIONS AND TOLERANCES 

.. 0'. ~ , 

;'o)L'·:·:, 
" Case, . 
Diameter;} 

.312 .937 .032 20 .332 2.5 

.400 .937 .041 18 .420 3.5 

.400 1.187 .041 18 .420 5 

.500 1.250 .041 18 .530 8 

.500 1.500 .041 18 .530 9 

.562 1.500 .041 18 .592 12 

.670 1.500 .051 16 .700 13 

.670 2.000 .051 16 .700 21 

.750 2.000 .051 16 .780 25 

.750 2.500 .051 16 .780 30 
1.0 2.500 .051 16 50 
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CAPACITORS 
CY06. 07. 08 .......... . · MIL-C-11272 

Ceramic Capacitors 
CK12. CK13. CK14 ... 
CKR11. CKR12. CKR14 

. '. MIL-C-11015120 CYFRi0. 15. 20. 30 ...... . 
CYRi0.15.20;30.51.52.53 
Tantalum Capacitors 

· CornIng Hi-ReI· 
· MIL-C-23269 

CK31. CK32 ...... . 
CKR31. CKR32 .... . 
CAC02. CAC03. CAC04. CAC05 

Glass Capacitors 
CY10. 15. 20. 30 .. 

· MIL-C-39014/15 
· MIL-C-11015/25 
· MIL-C-39014/21 
.Spinseal™ Z5U. 
X7R. COG 

· MIL-C-11272 

Minitan® Modular . Microminiature. rectangular case 
Minitan Cordwood . Microminiature. cylindrical case 
Minitan Nonpolar. . Microminiature. nonpolar series 
Minidip .......... Microminiature. dipped radials 
Mlnichip MK ....... Microminiature. tontolum chips 

CORNING FRANCHISED DISTRIBUTORS AND REPRESENTATIVES 
REPRESENTATIVES: 
AL Huntsville. Electronic Mfg. Agents 
GA Atlanta. Electronic Mfg. Agents 
OR Portland. Jas. J. Backer Co. 
OR Salem. Jas. J. Backer Co. 
PA Pittsburgh. Covert & Newman 
PA Broomall. L.D. Lowery·Assocs. 
WA Seattle. Jas. J. Backer Co. 
DISTRIBUTORS: 
AL Huntsville. Arrow Eleclronlcs. Inc. 
AL Huntsville. Schweber Electronics 
N. Tempe. Bell Industries 
N. Tempe. Shelley Electronics. Inc. 
N. Phoenix. Sterling Electronics 
N. Phoenix. Wyle Distribution Group 
CA Newport Beach. Arrow Electronics Inc. 
CA Chatsworth. Arrow Electronics. Inc. 
CA Pomona. Arrow Electronics. Inc. 
CA San Diego. Arrow Electronics. Inc. 
CA Sunnwale. Arrow Electronics. Inc. 
CA San Diego. Bell Industries 
CA Roseville. Beil Industries 
CA Gardena. Bell Industries 
cA Sunnyvale. B;lIlndustrles 
CA Canoga Pork. Schweber Electronics 

.CA Irvine. Schweber Electronics 
CA Sacramento. Schweber Electronics 
CA Santa Clara. Schweber Electronics 
CA Chotsworth. Shelley Eleclronlcs. Inc. 
CA Mountain View. Shelley Eleclronics 
CA San Diego. Shelley Electronics. Inc. 
CA EI Segundo. Wyle Distribution Group 
CA Irvine. Wyle Distribution Group . 
CA San Diego. Wyle Distribution Group 
CA Santa Clara. Wyle Distribution Group 
CAN Downsview. Ont.. Cesco Electronics 
CAN Ottawa. Ont .. Cesco Eleclronlcs 
CAN Montreal. Que .. Cesco Electronics 
CAN Calgary. Alb .. Future Eiectronlcs 
CAN Vancouver. BC. Future Electronics 
CAN Downsview. Ont ... Future ElectroniCS 
CAN Ottawa. Ont .. Future Electronics 
CAN Pointe Claire. Que .. Future Electronics 
CO Denver. Arrow Electronics. Inc. 
CO Wheatrldge. Bell Industries 
CO Denver. Ragon Eleclronics 
CO Boulder. Shelley Electronics. Inc .. 
CO Thomton. Wyle Dlslr!butlon Group 
CT Hamden. Almo Electronics Corp. 
er Wallingford. Arrow Eleclronics. Inc. 
CT Wallingford. Cronin Electronics. Inc. 
CT Orange. Mllgray Electronics. Inc ... 
CT Danbury. Schweber Electronics 
CT Wallingford. Sterling Electronics 
FL Ft. Lauderdale. Arrow Electronics 
FL Polm Bay. Arrow Electronics. Inc. 
FL Ft. Lauderdale. Dielco 

205-533-6640 
404-449-9430 
f/J3-297-3776 
f/J3-362-0717 
412-531-2002 
215-356-5300 
206-285-1300 

205-882-2730 
205-882-2200 
602-966·7800 
602-894-2058 
602-258-4531 
602-249-2232 
714-851-8961 
213-701-7500 
714-622-1271 
714-565-4800 
408-745-6600 
714-279-9750 
916-969-3100 
213-515-1800 
408-734-8570 
213-999-4702 
714-556-3880 
916-929-9732 
408-496-0200 
213-998-3333 
415'969-1820 
714-453-7133 
213-322-8100 
714-641-1600 
714-565-9171 
408-727-2500 
416-661-0220 
613-226-6903 
514-735-5511 
403-259-6408 
604-438-5545 
416-663-5563 
613-820-8313 
514-694-7710 
303-758-2100 
303-424·1985 
303-744-1ci92 
303-442-2718 
303-457-9953 
203-288-6556 
203-265-7741 
203-265-3134 
203-795-0711 
203-792-3500 
203-265-9535 
305-776-7790 
305-725-1480 
305-973-8700 

FL 
FL 
Fl 
FL 
FL 
GA 
GA 
GA 
GA 
IL 
IL 
IL 
IL 
IN 
IN 
IA 
IA 
KS 
KS 
MD 
MD 
MD 
MD 
MD 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
MI 
MI 
MI 
MN 
MN 
MN 
MN 
MO 
MO 
MO 
NH 
NH 
NJ 
NJ 
NJ 
NJ 
NJ 
NJ 
NM 
NM 
NY 
NY 
NY 
NY 
NY 

Orlando. Hammond Electronics 305-849-6060 
FI. Lauderdale. Hammond Electronics 305-973-7103 
Winter Park. Milgray Eleclronics. Inc. 305-647-5747 
Altamonte Springs. Schweber"Eiectr. 305-331-7555 
Hollywood. Schweber Electronics 305-927-0511 
Norcross. Arrow Electronics, Inc. 404-449-8252 
Norcross. MarShall Electronics . 404-923-5750 
Atlanta. Mllgray Electronics. Inc. 404-393-9669 
Norcross. Schweber Electronics 404-449-9170 
Schaumburg. Arrow Electronics. Inc. 312-893-9420 
Chicago. Bell Industries 312-982-9210 
Elk Grove Village. Pioneer standard 312-437-9680 
Elk Grove Village. Schweber Electr. 312-364-3778 
Indianapolis. Arrow Electronics. Inc. 317-243-9353 
Indianapolis. Pioneer Standard Electr. 317-849-7300 
Cedar Rapids: Arrow Eleclronlcs. Inc. 319-395-7230 
Cedar Rapids. Schweber Electronics 319-373-1417 
Overland Park. Mllgray EleclroniCs 913-236-8800 
Overland Park. Schweber Eleclronics 913-492-2921 
Hanover. Almo Electronics Corp. 301-796-571-1 
Baltimore. Arrow Electronics. Inc. 301-247-5200 
Rockville. Milgray EI.eclronlcs. Inc. 301-468-6400 
Towson. Philadelphia Electronics 301-296-9333 
Bal~more. RESCO 301-823-0070 
Beltsville. RESCO 301-937-9100 
Gaithersburg. Schweber Electronics 301-840-5900 
Woburn. Arrow Electronics. Inc. 617-933-8130 
Needham. Cronin Electronics. Inc. 617-449-0500 
Burlington. Mllgray Eleclronlcs. Inc. 617-272-6800 
Bedforc;l. Schweber Eleclronics 617-275-5100 
Waltham. Sterling Electronics 617-894-6200 
Ann Arbor. Arrow Electronics. Inc. 313-971-8220 
Livonia. Pioneer Standard Eleclronlcs 313-525-1800 
Livonia. Schweber Electronics 313-528-8100 
Endlna. Arrow Electronics. Inc. 612-830-1800 
Minnetonka. Pioneer standard ElecIT. 612-935-5444 
SI. Paul. Ragon Electronics. Inc. 612-488-0201 
Eden Prairie. Schweber Electronics 612-941-5280 
st. Louis. Arrow Eleclronics. Inc. 314-567-6888 
Independence. Ragon Electronics. Inc. 816-254-3410 
Earth City. Schweber Electronics 314-739-0526 
Manchester. Arrow Electronics. Inc. 603-668·6968 
Manchester. Schweber Electronics 603-625-2250 
Moorestown. Arrow Eleclronics. Inc. 215-928-1800 
Saddle Brook. Arrow Electronics 201-797-5800 • 
Marlton. Mllgray Electronics. Inc. 609-983-501'0 
Fairfield. Schweber ElecITonlcs 201-227-7880 
Hanover. state Electronics Corp. 201-887-2550 
Perth Amboy. Sterling ElecITonics 201-442-8000 
Albuquerque. Arrow Electronics. Inc. 505-243-4566 
Albuquerque. Bell Industries 505-292-2700 
Hauppauge. Arrow EleclTonlcs. Inc. 516-231-1030 
Farmingdale~ Arrow Electronics 516-694-6800 
Liverpool. Arrow Eleclronics. Inc. 315-652-1000 
Rochester. Arrow Eleclronlcs. Inc. 716-275-0300 
Freeport. Mllgray Electronics. Inc. 516-546-6000 

NY' 
NY 
NC 
NC 
NC 
NC 
NC 
OH 
OH 
OH 
OH 
OH 

.OH 
OH 
OH 
OH 

. OH 
OH 
OK 
OR 
OR 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
UT 
UT 
UT 
VA 
VA 
WA 
WA 
WA 
WA 
WI' 
WI 
WI 
WI 

Rochester. Schweber Eleclronlcs 716-424-2222 
Westbury. Schweber Electronics 516-334-7474. 
Raleigh. Arrow Eleclronlcs. Inc. 919-876-3132 
Winston Salem. Arrow Electronics 919-725-8711 
Greensboro. Hammond Electronics 919-275-639.1 
Raleigh. RESCO 919-781-5700 
Rolelgh. Schweber electronics 919-976-0000 
Centerville. Arrow ElectroniCs. Inc. 513-435-5563. 
Columbus. Arrow Electronics. Inc. .614-885-8362 
Solon. Arrow Electronics. Inc. 216-248-3990 
Dayton. Bell Industries. Inc. 513-434-8231' 
Cincinnati. Hughes-Peters. Inc. 513-351-2000 
Columbus. Hughes-Peters. Inc. 614-294-5351 
Cleveland. Mllgray Electronics. Inc. 216-447-1520 
Cleveland. Pioneer Standard Electr. 216-587-3600 
Dayton. Pioneer Standard Electronics 513-236:9900 
Beachwood. Schweber Electronics 216-464-2970 
Day1on. Schweber Electronics 513-439-1800 
Tulsa. Schweber Electronics 918-622-8000 
Lake Oswego. Bell Industries f/J3-241-4115 
Hillsboro. Wyle Distribution Group 503-640-6000 
Enola. Almo ElectronicS Corpor~on 717-732-3681 
Philadelphia. Almo Eleclronlcs Corp. 215-698-4000 
Pittsburgh. Almo Electronics Corp. 412-9.31-5990 
Monroeville. Arrow Elecironlcs. Inc. 412-856-7000 
Philadelphia. Philo. Eleclronlcs. Inc. 215-568-7400 
Pittsburgh. Pioneer Standard Electr. 412-782-2300' 
HorsHam. Schweber Electronics 215-441-0600 
Pittsburgh. Schweber Electronics 412-782-1600' 
Austin. Arrow Electronics. Inc. 512-835-4180 
Dallas. Arrow Electronics. Inc. 214-386-7500 
Stafford. Arrow Eleclronlcs. Inc. 713-491-4100 
Houston. Hamllton/Avnet Electronics 713-780-1771 
Austin. Pioneer Standard Eleclronlcs 512-835-4000 
Dallas. Pioneer Standard Electronics 214-386-7300' 
Houston. Pioneer Standard ElecIT. 713-988-5555 
Austin. Schweber Electronics 512-458-8253 
Dallas. Schweber Electronics 214-661-5010 
Houston. Schweber Electronics 713-784-3600 
Dallas. Solid State EleclTonlcs 214-438-5700 
Houston. Solid State Electronics 713-881-6289 
Houston. Sterling Eleclronlcs 713-623-6600 
Salt Lake City. Arrow Eleclronlcs 801-539-1135 
Salt Lake City. Bell Industries 801-972-6969 
Salt Lake City. Wyle Distribution 801-974-9953 
Richmond. Sterling EleclTonlcs 804-226-2190 
Charlott!"sville. Virginia Radio Supply 804-296-4184 
Bellevue. Arrow ElectroniCS. Inc. 206-643-4800 
Tukwila. Arrow Eleclronlcs. Inc. 206-575-0907 
Bellevue. Bell Industries 206-747-1515 
Bellevue. Wyle Dlslrlbutlon Group . 206-453-8300 
Madison. Arrow Electronics. Inc. 608-273-4?77 
Oak Creek. Arra.., Eleclronlcs. Inc. 414-764-6600 
Waukesha. Bell Industries 414-784-0235 
Brookfield. Schweber Eleclronlcs 414-784-9020 

Corning Electronics ... AII Systems "Go"! 
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1500 CAPACITORS 1500 

®capacitors~~~~~~ 

SERIES 

NT 

FT 

FM 

CP 

AE 

MED 

FC 

WM 

WPC 

ES 

NB 

ME 

MR 

CUSTOM 
&SCR 

A DIVISION OF CSI TECHNOLOGIES, INC. 

TYPE 

FILTER 

FILTER 

FILTER 

FILTER 

PULSE 

DEFIB 

INDUCTOR 

PULSE 

PULSE 

ENERGY 
STORAGE 

AC 

RF 

AC 

ANY 
WOUND 
DIELECTRIC 

FEATURE 1nF 1 

DC/AC 
to 50KHZ 

TUBULAR 
XHV 

LONG 
LIFE 
XMITIER 

MIL 
SPEC 

RAILS 
X LOW L 

SMALLEST 

LIGHT 
WEIGHT 

GENERAL 
PURPOSE 
FLASHLAMP 

RAILS 
LOW L 
HIGH E 

HIGH R.R. 
WIDE AT 
LOW ESR 
NON·FLAM. 

LOW D.F. 
BALLAST 

XMITIER 

MOTOR RUN 
BALLAST 

150 0 C 
5nH 
4000KW 
10 KJ 

50 - 250 kV 

5 - 40 kV 

3300 

5500 JOULES 

8800 JOULES 

.3 mH - 200 mH 

1.3 - 4.0 kVAC 

1-35 kV 

PAGE I 
NO. 

4 

5 

6 

18 

23 

24 

25 

26 

27 

28 

32 

33 

36 

37 

@ capacitors~~~~~~~~~~ 
A DIVISION OF CSI TECHNOLOGIES, INC. 

POST OFFICE BOX 2052, ESCONDIDO, CALlFO~NIA 92025 / TLX 697832 / (619) 747-4000 
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1500 CAPACITORS 1500 
. . • "® . 

A VIONICAPS The smallest film capacitor in the world 
METALLIZED POLYCARBONATE 

SPECIFICATIONS 
Operating Temperature Range: -55°C to 
+125°C without derating. 
Dissipation Factor: When measured at 
the frequency specified for capacitance 
measurements,the. dissipation factor 
shall not exceed 0.3%. 
Insulation Resistance: When measured at 
the applicabie test tempera.ture, and rated 
voltage, the insulation resistance shall 
equal or exceed the following values: 

. 25°C' 85°C 125°C 
Megohm x 
Microfarads 100,00() 7,000 700 
Except the 
insulation 
resistance 200,000. 70,000 7,000 
in megohms 
need not 
exceed 
Capacitance Change: The Capacitance 
change vs. temperature for these capaci
tors shall not exceed the following: 
Temperature 
Degrees C. -55 +25 +85 +125 
Percent Change ±1.5 0 ±0.3 ±0.8 
The measurement at each temperature 
shall be recorded when two SuccE!sSive 
readings taken at 5-ininute intervals indi
cate no change in capacitance. 

TYPE ECR 

.' NO PIEZOELECTRIC EFFECT 
• NOT FREQUENCY SENSITIVE 
• NOT VOLTAGE SENSITIVE 

CapaCitance Tolerance: Standard Toler-
ance is' ±10%. Tolerances of ±20%, 
±5%, ±2% and ±1% are available. 
Note: Capacitance shall be measured at 
25°C, and at or referred to a frequency of 
1KHz. 
Capacitance Range 

30V 50V 75V tOOV t50V 2DOV 250V 
.0010 .0010 .0010 .0010 .0012 .0012 .0012 
.0012 .0012 .0012 .0012 .0010 .0010 .0010 
.0018 .0018 .0018 .0018 .. 0018 .0018 .0018 
.0022 .0022 .0022 .0022 .0022 .0022. .0022 
.0027 .0027 .0027 .0027 .0027 .0027 .. 0027 
.0033 .0033 .0033 .0033 .0033 . 0033 .0033 
.0039 .0039 .0039 .0039 .0039 .0039 
.0047 .0047 .0047 .0047 .0047 .0047 
.0056 .0056 .0056 .0056 .0056 .0056 
.0068 .0068 .0068 .0068 .0068 
.0082 .0082 .0082 .0082 .0082 
.010 .010 .010 .010 
.012 .012 .012 .012 
.015 .015 .015 .015 
.018 .018 :018 .018 
.022 .022 .022 
.027 .027 .027 
.033 .033 
.039 .039 
• 047 .047 . 
.056 .056 
.068 
.082 
.10 

Also available hermetically sealed (0 = .195 L = 
.25) and in other dielectrics on request. 

ELECTRICAL CHARACTERISTICS VS TEMPERATURE 

INSULATION 
RESISTANCE VS. TEMPERATURE 

10' 

! . L--_~ 
~ 101 ~ 

I' 
i 1~ J----'-~iII.r--4d 
II i 10' r-----t---3J 

~ . 
:s 10' r-----t---I 
i 

10 ____ .... _ ...... 

+2&" +85" +1250 

1EWERATURE IN DEGREES CENnGRAOE 

CAPACITANCE CHANGE ENVE\.OPE FOR 95% CONFIDENCE LEVEL 
14 

12 

:I! 10 

18 

; e 
z 4 

~ 2 
il, 
" 0 
E ~ 

3 • 5 

-TVPEECR 

8 
-85" +25'" +125'" 

TDlPERATURE IN DEGRWCENTIQRADE 

P.O. BOX 627E EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 

A new innovation pioneered by Electronic 
Concepts leads the way to a new era of 
smaller metallized film capacitors. Now a 
combination of excellent electrical char
acteristics and compactness is offered 
the equipment designer in a size equal 
to a ceramic CK05 capacitor. 

Besides the superior electrical charac
teristics Type ECR are self-healing, as is 
the case with all metallized capacitors. 

Additionally, these capacitors do not 
exhibit any of the drawbacks inherent in 
all ceramic capacitors. 

DIMENSIONAL DATA 

Type ECR 

r· 190-j r·09°i 
I 

.190 

-"..-~..J 

L.200 ±.015J 

#22AWG 
1.25 MIN . 

Part Marking 

ECR 
104AK Ii 8205 

L'OATE-COOE 

The first two digits represent the year, th~ 
second two digits represent the week. 
ie: 7952 is the 52nd week of 1979, 8012 is 
the 12th week of 1980. 

Type AECR 

-i ~o~ 
1--.250--1 

ELECTRONIC I'dt.. ® 
CONCEPTS INC. ~ 
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1500 CAPACITOAS 1500 

ESTABLISHED RELIABILITY CAPACITORS 
FIXED, PLASTIC DIELECTRIC, DC, IN NON-METAL CASES 

PER MIL-C-55514 

STYLE h-I .190 + 

CFR12 tJ'1 "" I IIl045 MAX, t U 1.250 MIN 

n-.090 

~ 1 

~ '1-·025:!::gg1DIA! 

I 
1--!--L.200 ±.015 

STYLE = -tAXIAL Fi =t 
CFR06 L '''''' t~~5 .... 

RADIAL 

f 1.10 (25.4) 
, I MIN 

t 

STYLE 
CFR05 ~9L---J.F---=--+---==--$ 

·L (41.28) 
lM~~5 ... 

STYLE 

CFR02 ~=--!F_-+---==-_$ 
L(41.28) 

1.625 ... 
MIN 

P.O. BOX 627E, EATONTOWN, NEW JEASEY 07724 • (201) 542-7880. 

World's smallest film capacitor (CKO size) 
now available as CFA12. 
Dielectric: metallized polycarbonate film. 
Construction: molded rectangular case, 

radial leaded. See previous page AVIONICAPS® 
Capacitance values in MFD: 

.0010 thru .10 30V .0012 thru .0082 150V 

.0010 thru .056 50V .0012 thru .0056 200V 

.0010 thru .027 75V .0012 thru .0033 250V 

.0010 thru .018 100V 
Capacitance tolerance: ±1%. ±2%, ±5%. ±10% 
Aefer to MIL-C-55514 for additional specifics or call 
Electronic Concepts, Inc. 

Dielectric: metallized plastic film 
Characteristic R: metallized polycarbonate 

N: metallized polyester 
Construction: oval configuration. axial 

or radial leaded 
Capacitance values in MFD: 

Characteristic "R" Characteristic "N" 
.0010 thru 50.0 50V .010 thru 10.0 200V 
.0010 thru 20.0 100V .010 thru 3.3400V 

Capacitance tolerance: 
"A" ±1%. ±2%, ±5%, ±10% 
"N" ±2%. ±5%. ±10% 

Dielectric: metallized polycarbonate plastic film. 
Characteristic R. 

Construction: round configuration. axial leaded. 
Capacitance values in MFD: 

.0010thru 50.0 50V .010 thru 10.0 200V 

.0010 thru 20.0 100V .010 thru 5.0400V 
Capacitance tolerance: ±1%. ±2%, ±5%, ±10% 
Aefer to MIL-C-55514 for additional specifics or call 
Electronic Concepts, Inc. 

Dielectric: plastic film 
Characteristic M: polyester film and foil 

0: polycarbonate film and foil 
Construction: Aound configuration, axial leaded 
Capacitance values in MFD: 

Characteristic "M" Characteristic "0" 
.0068 thru 1.0 100V .0010 thru 1.0 100V 
.0010 thru 1.0 200V .0010 thru 1.0 200V 
.0018thru 1.0400V 
.0010thru 0.1 600V 

Capacitance tolerance: 
"M" ±2%. ±5%. ±10% 
"Q" ±1%, ±2%, ±5%, ±10% 

Aefer to MIL-C-55514 for additional specifics or call 
Electronic Concepts. Inc. . 

ELECTRONIC ~® 
CONCEPTS INC. ~ 
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1500 1500 

DIPI 

TYPE TTA COMMERCIAUINDUSTRIAL 
ELECTROLYTIC CAPACITORS 
0.47 Mfd. To 33,000 Mfd. 
6.3 WVDC To 500 WVDC 
-40°C To + 85°C Min. 
2000 HOUR. +85·C Rating 
EPOXY END SEAL Optional (TTA·PX) 
TAPE & REEL Avail. 

TYPE RSS SUB-SUBMINIATURE 
ELECTROLYTIC CAPACITORS • 
0.1 Mfd. To 100 MId. 
6.3 WVDC To 50 WVDC 
Min. Dia. 0.15 in.l4.0mm 
Max. Length .28 in.l7.0mm 
-40·e To t85"C Min. 
TAPE & REEL Avail. 

TYPE BPA NON·POLARIZED 
ELECTROLYTIC CAPACITORS 
0.47 Mfd. To 1,000 Mfd. 
10 WVDC To 200 WVDC 
":40°C To +85·C Min. 
1000 HOUR +85° Rating 
EPOXY END SEAL Optional (BPA·PX) 

The source for Quality, 
Performance and Delivery 

TYPE RAR COMMERCIAUINDUSTRIAL . 
ELECTROLYTIC CAPACITORS . 
0.47 Mfd. To 4,700 Mfd. 
6.3 WVDC To 450 WVDC 
:..4O°C To +85°C Min. 
2000 HOUR, +85°C Rating 
EPOXY END SEAL Optional (RAR·PX) 
TAPE & REEL Avail. 

TYPE RMR SUBMINIATURE, + 105°C 
ELECTROLYTIC CAPACITORS· 
0.47 Mfd. To 10,000 Mfd. 
6.3 WVDC To 250 WVDC 
_40°C To + 105°C Min. 
2000 HOUR + 105·C Rating . 
EPOXY END SEAL Optional (RMR·PX) 
TAPE & REEL Avail. 

TYPE BPR NON·POLARIZED 
ELECTROLYTIC CAPACITORS 
0.47 Mfd. To 1,000 Mfd. 
10 WVDC To 50 WVDC 
-40·C To +85°C Min. 
1000 HOOR + 85·C Rating 
EPOXY END SEAL Optional (BPR·PX) 

TYPE RLR LOW·LEAKAGE 
ELECTROLYTIC CAPACITORS 
0.1 Mfd. To 2,200 Mfd. 
6.3 WVDC To 50 WVDC 
-4O·C To +85°C Min. 
Leakage Current:SO.OO2CV or 0.4 uA min. 
EPOXY END SEAL Optional (RLR·PX) 
TAPE & REEL Avail. 

TYPE TLA LOW LEAKAGE 
ELECTROLYTIC CAPACITORS 
0.1 MId. To 100 MId. 
6.3 WVDC To 50 WVDC 
-;-40·C To +85°e Min .. 
Leakage Current: SO.002 CV or 0.4 p.A min. 
EPOXY END SEAL Optional (TLA-PX) 
TAPE & REEL Avail. 

TYPE THA + 125°C OPERATION 
ELECTROLYTIC CAPACITORS 
0.47 Mfd. To 1,000 MId. 
10 WVDC To 100 WVDC 
_40°C To + 125°C Min. 
EPOXY END SEAL Optional (THA·PX) •.. .. . 

11Ii!~~u., Lincolnwood, IL 60645 
(312) 675-1760 I Telex: 72-4361/Cable: IIIcon Lcwd 
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1500 

TYPE MWR METALLIZED MYLAR'" 
POLYESTER FILM CAPACITORS 
WRAP & FILLED CONSTRUCTION 
NON·INDUCTIVE WINDING, + 125'C 
100 WVDC To 1,000 WVDC 
0.01 MId. To 22 MId. 
TOLERANCE: ± 10% (± 5% Opt.) 

TYPE SHR POLYESTER 
FILM CAPACITORS 
NON·INDUCTIVE WINDING,+ 125'C 
l00WVDC 
0.001 MId. To .47 MId. 
TOLERANCE: ± 10% (± 5% Opt.) 

TYPE BCR TE.MPERATURE STABLE 
CERAMIC DISC CAPACITORS 
50WVDC 
1 pI to 680 pI 
TEMP. CHAR.: Y5F 
TOLERANCE: ±10% 

The source for Quality, 
Performance and Delivery 

CAPACITORS 

TYPE MSR METALLIZED MYLAR'" 
POLYESTER FILM CAPACITORS 
NON·INDUCTIVE WINDING, + 125'C 
250 WVDC To 1,000 WVDC 
0.01 MId. To 10 MId. 
TOLERANCE: ±10% (±5%, Opt.) 

TYPE UMR POLYESTER 
FILM CAPACITORS 
INDUCTIVE WINDING 
100WVDC 
.001 MId. To .47 MId. 
TOLERANCE: ± 10% (± 5%, Opt.) 

GENERAL PURPOSE CERAMIC DISC 
Tolerances: -20% +80%, ±20% 
TYPE GCR: 50 WVDC 
0.001 MId. To 0.1 MId. (Y5V, Y5S) 
TYPE GMR: 12 WVDC 
0.047 MId. To .47 MId. (Y5S) 
TYPE GQR: 500 WVDC 
.001 MId. To .01 MId. (Z5V) 

TAPE .. REEL CONFIGURATIONS 
FOR AUTOMATIC INSERTION OF 
AXIAL AND RADIAL LEAD PARTS 
AVAILABLE ON SPECIAL ORDER 

CUT .. FORMED LEADS 
AVAILABLE ON SPECIAL ORDER 

EPOXY END SEALS 
AVAILABLE OPTION ON ALL 
ELECTROLYTIC CAPACITORS 
FOR USE WITH CHLORINATED OR 
HALOGENATED CLEANING SOLVENTS 

;~ ;,;,;;;:; specialized capacitor requirements. 

' .. 1757 West Touhy Avenue, Lincolnwood, IL 60645 
(312) 675-17601 Telex: 72-4361/Cable: IIlcon Lcwd 

1500 
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1500 CAPACITORS 1500 

\MTERCAP CAPACITORS 
. ..• . by International (G . . 

General Purpose 
TOA & POA, POS 

\..0'1<1 ' 

._:-~"" ~,o\lI. 
.... " .... "''''.i.'''' . 

~;. . 

Temp. Range -40·C to +85~C 
Cap. Range 0.47",F- 22,000",FAxial 

0.47",f-10,000",F Radial 
Cap. Tol. -10"/. +75%, -10"/. +50"/., 

.±20"/. 
Volt. Range 6.3VDC- 4S0VDC 

'Leakage (Max.) 6.3V - BOV .02CxV + 4",A 
100V-450V .02CxV +100",A 

Extended Temperature 
TOB & POB (Close Tolerance.) 

Temp. Range -40·Cto+10S·C 
Cap. Range 0.47",F-10,000",F 
Cap. Tol. ± 20"/. 
Volt. Range 6.3VDC- 2S0VDC 
Leakage (Max.) .01 CxV + 3",A 
Life Test 2,000 hrs. @ 105·C 

Temp. Range -40·C to +BS·C 
Cap. Range 0.1 ",F - 2200",F 
Cap. Tol. ±20%, ±10"/. 
Volt. Range 6.3VDC-63VDC 
Leakage (Max.) 0.002CxV or O.4",A 

whichever is greater 

Non-Polar 
NTO (General Purpose) 

NTA (Superior Characteristics) 

Temp. Range 
Cap. Range 
Cap. Tol. 

-2S·C to +8S·C 
0.47",F- 470",F 
-10"/. +50"/., ±30"/., ±20"/., 
± 10"1. 

Volt. Range' 16WV-50WV 
Leakage(Max.) 0.06CxV +10",A, 0.1CxV 

+10",A 

Radial Lead - Mechanical Support Third Lead 
. POA~ 

Temp. Range 
Cap. Range 
Cap. Tol: 

- 40·C to + 85·C Volt. Range 6.3VDC - 2S0VDC 
100",F- 33000",F Leakage (Max.) - 0.02CxV 
± 20"/. 

Low Impedance Radial Lead for Switching 
Power Supply Output & Regulator Circuits 

PZL 

Dipped Tantalum . 
OP (Straight & Snap·lnLeads) 

-~" ./.~~~ 
Temp. Range -SS·C to +BS·C 
Cap. Range 0.1",F- 330",F 
Cap. Tol. ± 20"/., ± 1 0"1. 
Volt. Range 3.15VDC -SOVDC 
Leakage (Max.) .007CXV or .OS",A 

whichever is greater 

Ceramic Disc 
CD 

Various lead forms are 
available in both bulk 
and tape & reel 
packaging. 

Temperature Campensallng 
NPO-N7S0 
100V-1000V 

General Purpose 
100pF -1 OO,OOOpF 
SOV-1000V 

Semlcanductar 
10,OOOpF-100,000pF 
12V-SOV 

Polyester Film 
EM (Radial Leads, Welded Construction) 

Temp. Range -55°C to +8SoC 
Cap. Range .001",F- 0.47",F 
Cap. Tol. ±S%, ±10%, ±20% 
Volt. Range 100V, 200V, 400V 

Metalized Polyester Film' 
PMG 

Polyester FilmlFoil 
FM 

(Radial Leads, 
Welded Construction) 

PMG PM 
Temp. Range -SsoC to +1SSoC -40°C to +8SoC 

Temp. Range 
Cap. Range 
Cap. Tol. 

Cap Range .01uF-4.7uF 001 .. 0 -0 47uF 
-SS·Cto +10S·C Volt. Range 7.SVDC-100VDC Cap: Tal ±10'loSID' :t1O"/oSTO'" 
2.2",F-8200",F Leakage (Max.) :';;40V = O.SJCxV",A von. Range 2S0V-630V 100V 

1·1072 

-10"/. +7S% >40V = .fCxV",A II-___ ----:~~~~----=~-_i 
Metallzed Polyester Film Series Features Low Impedance, High E.S.R. & Ripple Current ~n",,,ifi,r.,,ti,nn" 

Snap-In Capacitors -
Switching Power Supply Input Circuit 

PST - Standard Height 
PSL - Low Profile Construction 
'PXT - Extra High Ripple- Standard Height 
PXL - High Ripple Low Profile 

YM 
P~lyester FilmlFoil 

YFT 

(Axial Leads,Welded Construction) 

Temp. Range 
Cap. Range 
Cap. Tal. 
VoH. Range 

YM YFT 
-40°C to +8S"C -40°C to +8SoC 

.(11,..F -1 O,..F .001,..F -1.0,..F 
±10'lo, ±20"/o ±10'lo, ±20"/o 
2S0V-630V 100V-1000V 

Polypropylene Film 
PP (Radial Leads, Welded Construction) 

Temp. Range -40°C to +8S"C 
Cap. Range .001,..F-0.47,..F 
Cap. Tal. ±S'Io, ±10"/., ±20"/o 
Vall. Range 2S0V-630V 

CALL TOLL FREE 

800-645-9154 
IN N.Y. STATE 
516-293-1500 

International (G 
105 Maxess Road 
Melville, New York 11747 
(516)293-1500 

International Components CorpOration TELEX jf 143130 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1500 CAPACITORS 1500 

P.O. Box 23 - Irvington, NY 10533 • 914) 591-8822 • TWX: 710-564-0802 

Dielectric 

Capacitor 
electrodes 

Temperature 
ranges 

Insulation 
resistance 
at +200 C 

Power factor 
tan 6 at 
1 kHtand 
+200 C 
Voltage ranges 

\ 

Capacitance 
tolerances 

2200 pF 
3300 pF 

4700 pF 
6800 pF 

0.01 IoIF 
D.015 101F 

. D.022101F 
O.033101F 

Sub-
miniature 

PCM 
2.Smm 

~ 
WIMA 

MKS02 
Polyester 

111m . 

Vacuum 
deposited 
aluminium 

-55°C 
to +100°0 

1 x104MO 

5 to 8 X 10-3 

50 
VOC 

±200/0 
±100/0 ±50/0 

Miniature capacitors 
5 mm Semi· 

PCM/avaiiable ta and reeled miniature 
PCM 

7.Smm 

'" ~ ~ ~ ~ ~ ~ 
WIMA WIMA WIMA WIMA WIMA WIMA WIMA 

MKS2 MKS20 MKC2 FKS2 FKC2 FKP2 MKS3 
Polyester Polyester Polycarbonate Polyester Polycarbonate Polypropylene Polyester 

film 111m film film film film 111m 

Vacuum Double Vacuum Metal foil Metal fall foil Vacuum 
deposited sided deposited deposited 
aluminium metal/ization aluminium aluminium 

-55°0 -55°0 -55°0 -55°C -55°C -55°C -55°0 
to +100°0 to +100°0 to +100°C to +100°C to +1000 0 to +85°0 to +1000 C 

1 x104MO 1 x104MO 1 x104MO 5x10sMO 5x10sMO 5x10sMO 1 x104MO 
>0.33:3,300 sec. >0.33:3,300 sec. 

5t08x10-3 5 to 7 X 10-3 3 X 10'3 5 to 8 X 10'3 lt03xl0-3 2 to 4 X 10" 5 to 8 X 10-3 

50 63 100 63 63 100 100 100 63 63 100 
VDC VDC VDC VDC VDC VDC VDC VDC VDC VDC VDC 

±200/0 ±200/0 ±200/0 ±200/0 ±200/0 ±100/0 ±200/0 
±100/0 ±100/0 ±10%.±5% ±100/0 ±50/0 ±100/0 ±50/0 ±50/0 ±2.50/0 ±100/0 

0.047101F 
O.068101F __ -+-_ Encapsulation Plastic-l-____ -+_l-_ 

Cases - Aff Types 

Is a Registered Trademark of: Wilhelm Westermann, Mannheim, West Germany_ 
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1500 CAPACITORS 

TII'IIIIP-TIC_licll GPII_IIC. '~, ,®,', 

liMA Dilisill ~ 

1500 

P. O. Box 23 -, Irvington, NY 10533 • Telephone (914)591-8822 • TWX: 710-564-0802 

Dleleclrlc 

Capacitor' 
aleclrodes 

ramperalura 
ranges 

Insulation 
resistance 
at +20oe 

capacitance 
Inlerance. 

l00pF 
220 pF 

1000 pF 
1500pF 

2200 pF 
3300 pF 

4700 pF 
6800 pF 

0.01 p.F 
0.015/LF 

0.022/LF 
0.033 p.F 

0.047 p.F 
0.068/LF 

0.22/LF 
0.33/LF 

0.47/LF 
0.68p.F 

Metallized capacitors Film capacitors 
for stringent requirements with metal foil 

CECC approved Frequency electrodes 
limit 

WIMA 
MKS4 
Polye.ler film 

Vacuum depOSited aluminium 

1.5 to 3 ·104 MO 
>0.33:5,000 to 10,000 sec. 

5t08xl0-3 

63 100 160 250 400 630 1000 63 
voe VDe VDe voe VDe voe voe VDe 

±20% ±10% 
±5% 

WIMA 
MKC4 

Polycarbonale 111m 

1.5to3xlO4MO 
>0.33:5,000 to 

10,000 sec. 

1 t03xl0-3 

21 kHz 

PDI7.carbDnala 
II mllame-
retardant 

Vacuum 
depOSited 
aluminium 

5,00010 
10,000 sec., 

110 3 '10'3 

WIMA WIMA 
FKS3 FKC3 

Polyester 111m Polycarbonale film 

Metal foil Metal foil 

- 55°e 10 + 1000 e -55°e to + 1000 e 

5 x 105 MO 5 x 105 MO 
>0.02:10,000 sec. >0.02:10,000 sec. 

5 to 8 X 10-3 1 2 X 10-3 

Important dielectric characterlstlcB 
of plastic films: 

1000 
VDe 

Polyester ;: high diele,ctrlc strength 
Polycarbonate ;: linear temperature curve 
Polypropylene ;: extremely low losses (tan 6) 

The figures In the 
tables of capacitances 
refer to the 
PCM ;: Printed Circuit Module 
(lead spacing) 
at the lead exit pOints 

lead 
length 

-6mm 

Is a Registered Trademark of: Wilhelm Westermann, Mannheim, West Germany. 
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1500 

P. O. Box 23 - Irvington, NY 10533 • Telephone (914) 591-8822 • TWX: 710-564-0802 

Dielectric 

Capacitor 
electrodes 

Insulation 
resistance 
at +20oC 

Power factor 
tan 8, at 1 kHz 

. and +20oC 
Voltage ranges 

Capacitance 
tolerances 

100 pF 
,220 pF 

1000 pF 
1500 pF 

0.022 p.F 
0.033 p.F 

0.047 p.F 
0.OS8 p.F 

0.1 p.F 
0.15 p.F 

0.22 p.F 
0.33 p.F 

0.47 p.F 
0.S8 p.F 

1.0 p.F 
1.5 p.F 

2.2 p.F 
3.3 p.F 

Capacitors for high current ratings* 
High reliability components 

with double metallized electrodes 

Polyester film Polycarbonate film Polypropylene film 

Carrier film metallized on both sides, self~healing 

- 55°C to + 100°C -55°C to +85°e 

3xlO4MO 3xlO4MO 3xl04MO 
>0.33:10,000 sec. >0.33:10,000 sec. >0.33:10,000 sec. 

5toSx10'3 lt04xlQ-3 1 to 3 x 10-4 

wllh two melal foil eleclrodes and 
a floallng eleclrode of plasllc film 

melalllzed on bolh sides 
(Inlernal series connection) 

WIMA 
FKP1 

, Polypropylene film 

Metal foil and carrier film 
metallized on both sides, 

self-healing 

-55°eto +85°e 

1 x 105 MO 
>0.1:10,000 sec. 

1 t03xl0" 

63 100 250 250 400 VSD30C' 1000 160 250 400 630 1000 400 630 1000 1000 
VDC VDC VDC VDC VDC VDC VDC VDe VDC VDC VDC VDC VDC VDC VDC 

- 180 220 400 400 250 300 350 400 
VAC VAC VAC VAC VAC VAC VAC VAC 

±20% ±10% ±5% 

Is a Registered Trademark of: Wilhelm Westermann, Mannheim, West Germany. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

Radio 
interference 
suppression 
capacitors 

in accordance with 
VDE 0565·1 class X 2 

WIMA 
MKS WIMA 
4-R MP3** 

Polyester . Paper, 
film epoxy ~sin 

Impregnated 

Vacuum Metallized 
deposited 

aluminium, 
self-healing 

self-healing 

-40°C -40°C 
to +85°e to +85°e 

1.5 x 104 MO Sxl03MO 
>0.33:5,000 >0.33:2,000 

sec. 'sec. 
5 to 8 X 10'3 6to lOx 10'3 

1-1075 



1500 CAPACITORS 1500 

ISKRA 
• Ceramic Caps, Discs, Feed'Thru • Ferrites • Meters • Motars, fractional H.P •• Semiconductors • Switches • 'Speakers • Trimmer Pots 

CERAMIC CAPACITORS 
DISC -WAFER -' . TRAPEZOIDAL-, ,TUBULAR - FEED-THROUGH 

I::,. Exceptionally High Quan" Control on Ceramic Materials 
I::,. Complete (100%) Testing 

1::,.' Longer Shelf Life 

DISC CAPACITORS HIGH VOLTAGE TYPESl KV1 
From 1 kV to 8 kV - EIA Types (Y5P/25P) (Y5U/25U) 

TUBULAR CAPACITORS, HIGH VOLTAGE 
PULSE TYPE I CIM 
1.5 kV to 4 kV 

,TUBULAR CAPACITORS 500V I C1 
0, t pF to 30,000 pF 

BUTTON DISC CAPACITORS ~ ~ij" 
~~O~y~e~~~5P/Z5P) (Y5U/Z5U) ~ 

SAFETY TYPE DISC CAPACITORS I KZ 
For AC Applications 
REDUCED TITANATE DISC/KR1 WAFER CAPACITORS 50V I P1 

Range 4700 to 4700 pF .. 001 mFd to .18 mFd 50 V for bypass application 

SUBMINIATURE DISC CAPACITORS 500V I K1 
Dmax. C (pF) ----, 

'"~-
D (mm) , 5,5 7 10 14 

P 100 0,5 ...... 3 >3 ...... 4,7-
., 

>4,7 ...... 9,1 >9,1 ...... 18 
NP 0 1,0 ...... 7,5 >55 ...... 15 >15 ...... 27 >27 ...... 51 
N 150 1,0 ...... 8,2 >75 ...... 16 >16 ...... 33 >33 ...... 62 
N 750 2,2 ...... 22 >22 ...... 33 >33 ...... 62 >62 ...... 120 

Tolerances Available: 
N 1500 4,7 ...... 24 >24 ...... 56 >56 ...... 100 >100 ...... 220 

±1% to -20 and M2000 47 ...... 330 >330 ...... 510 >510 ...... 1200 >1200 ...... 2200 
+80% M 3000 150 ...... 360 >360 ...... 510 >820 ...... 1800 >1800 ...... 3600 
fj. EngineerinR Note: Type 

No.'s (I.E. 010) also spe- M 6000 270 ...... 680 >680 ...... 1200 >1200 ...... 3300 >3300 ...... 7500 
cifies nominal diameter 

R(mm) 2,5 of the part. 

NICKEL PLATED' 
TRAPEZOIDAL CAPACITORS 500V I T7 I T12 

1 ...... 56 pF 
P 100 ...... N 1500 
150 ...... 3600 pF 
M 2000 ...... M 6000 
(Y5P/Z5P) (Y5U/Z5U) EIA 
(2B~/2A5) (2E4/2D5) lEe 
4,7 ...... 91 pF 
330 ...... 560 pF 
fj. All dimensions given in millimeters - tolerances ±O.S. 

'T 

5 5 7,5 

TUBULAR TRIMMERS I CT 

2,0 ...... 62 pF 
8 ...... 16 
470 ...... 1200 pF 
0,713,7 pF ...... 4/13 pF 
0,4/2 pF ...... 1/9 pF 

FEED-THROUGH CAPACITORS 500V 

S1, 
1 ...... 68 pF 
P 100 ...... N 1500 
180 ...... 2400 pF 
M 2000 ...... M 3000 ...... M 6000 . 
(Y5P/Z5P) (Y5T/Z5T) (y5U/Z5U) EIA 
(2B4/2A5) (2D4/2C5) (2E4/2D5) lEe 

...... -"""'==:...--1 

S5 
"l N 

S2 
1,5 ...... 270 pF 
220 ...... 8200 pF 
P 100 ...... N 1500 
M 2000 ...... M 6000 
(Y5P/Z5P) (Y5U/Z5U) EIA 
(2B4/2A5) (2E4/2D5) lEe 

S21 

18 

>120 ...... 160 
>220 ...... 300 

>7500 ...... 10000 

7,5 

1,5 ...... 100 pF 
220 ...... 2700 pF 
P 100 ...... N 1500 
M 2000 ...... M 600D 
(Y5P/Z5P) (Y5U/Z5U) EIA 

. (2B4/2A5) (2E4/2D5) lEe 

==~~:f=-:1J16

Ea:::!=;!== 
P 100 ...... N 1500 
M 2000 ...... M 6000 
(Y5P/Z5P) (Y5U/Z5U) EIA 

, (2B4/2A5) (2E4/2D5) IEC ~ G!J.,.,J 
ISKRA ELECTRONICS INC. 
a GREENFIELD RD., SYOSSET, NY 11791 • (516) 364-2616 

1·1076 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1500 CAPACITORS 1500 

ISKRA 
• Ceramic Caps, Discs, Feed Thru • Ferrites • Meters • Motors, fractional H.P. • Semiconductors • Switches • Speakers • Trimmer Pots 
i 

METALLIZED POL VESTER 
FILM CAPACITORS 

Configurations Available 

KEU 1911 
Molded 

TECHNICAL DATA 

KEU 1012 
Wrap and Fill 

Temperature Range: -40°C to +85°C. 
Humidity test: Per EIA specifications RS 376 
Capacitance tolerance: ±5%, ±10%, ±20%. 
Rated voltage Vn: 100V-, 250V-, 400V-, 630V-, 1000V-. 
Allowable a.c. voltage to 60 Hz: 63V_, 160V_, 200V_, 
220V_, 250V_. 
Dielectric loss tg at 20°C: :::;:80 x 1 0'4 at 1 kHz 

:::;:200 X 10'4 at 10kHz. 
Inductance: <20nH measured at terminal length of 6mm. 
Test voltage (2s): 1.6XVn. 

CAPACITANCE 
AVAILABLE HOUSING SIZES VALUES 

~ 
100V 250V 400V 630V 1000V 

0.01 1 1 1 2 4 
0.015 1 1 1 3 5 
0.022 1 1 1 3 5 
0.033 1 1 2 4 7 
0.047 1 1 3 5 7 
0.068 1 2 4 6 9 
0.1 1 3 5 8 10 
0.15 2 4 5 9 11 
0.22 3 5 7 9 12 
0.33 4 6 8 11 

® 
0-4.7 4 7 10 12 
0.68 5 8 11 
1 6 10 12 
1.5 8 11 
2.2 9 12 
3.S 10 
4.7 11 
6.8 12 

ISKRA ELECTRONICS INC. 
8 GREENFIELD RD., SYOSSET, NY 11791 • (516) 364-2616 

FEATURES 
/;;,. High insulation resistance 
/;;,. Low dielectric loss 
/;;,. Wide temperature range 
/;;,. High humidity resistance 
/;;,. Very small dimensions 
/;;,. Self-healing properties 

CONSTRUCTION 
/;;,. Metallized polyester foil with excellent electrical 

characteristics. 
/;;,. Plastic coating permits operation under exceptionally humid 

climatic conditions. 
/;;,. Contact surface applied by high pressure spraying and 

connecting wires are soldered reducing possibility of 
failures or unsatisfactory contact during operation. 

/;;,. Self-healing properties guarantee greater than usual 
operating efficiency. 

/;;,. Flammability per UL 492. 
/;;,.Iself-extinguishing plastic case and sealed with 

self-extinguishing epoxy resin. 

Insulation resistance at 20°C and 100V-: 
C :::;:0.33p.F C >0.33p.F 
Vn :::;:100V- Vn :::;:100V-
R = 15 X 1 03 MO R X C '= 5 X 103s 
Vn >100V- Vn >100V-
R = 30X103 MO RRxC = 104S 

The capacitors can be used to a temperature of 100°C, by 
which the working voltage at a temperature above 85°C is 
less than the rated voltage by 1.25% for every °C. 

Lead Lead 

I b 
Spacing Dis. 

SIZE OF a :!::0.5 :!::0.5 
HOUSING (LENGTH) (HEIGHT) (WIDTH) :!::0.02 :!::0.002 

INCH MM INCH MM INCH MM INCH MM INCH MM 
1 0.512 13 0.413 10.5 0.177 4.5 0.40 10 0.024 0.6 

2 0.512 13 0.453 11.5 0.217 5.5 0.40 10 0.024 0.6 

3 0.512 13 0.492 12.5 0.256 6.5 0.40 10 0.024 0.6 

4 0.709 18 0.472 12 0.236 6 0.60 15 0.031 0.8 

5 0.709 18 0.531 13.5 0.295 7.5 0.60 15 0.031 0.8 

6 0.709 18 0.610 15.5 0.374 9.5 0.60 15 0.031 0.8 

7 1.063 27 0.630 16 0.276 7 0.90 22.5 0.031 0.8 

8 1.063 27 0.650 16.5 0.295 7.5 0.90 22.5 0.031 0.8 

9 1.063 27 0.728 18.5 0.354 9.0 0.90 22.5 0.031 0.8 

10 1.063 27 0.787 20 0.433 11 0.90 22.5 0.031 0.8 

11 1.260 32 0.827 21 0.472 12 1.10 27.5 0.031 0.8 

12 1.260 32 0.925 23.5 0.551 14 1.10 27.5 0.031 0.8 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1077 



1500 CAPACITORS 

ISL PRODUCTS 
INTERNATIONAL LTD. 

1500 

, , ' 

Dept. EM, 235-P Robbins Lane / Syosset, NY 11791 / (516) 822-9601 / TWX 510-221-2109 / ISL-SYST 

CERAMIC CAPS, DISCS, FEED THRUS I FERRliES I METERS I MOTORS, FRACTIONAL H.P. I SILICON 
DIODES I CARBON FILM RESISTORS I TRIMMER POTENTIOMETERS I THICK FILM SIP AND DIP, 

ALUMINUM ELECTROLYTIC CAPACITORS 

Application 

General Uses • Filter· By Pass· Radio 
• TV • Industrial 

Sub Miniature Size Low Leakage 
• Timing Circuits • Pulse Circuits 
• Substitutes for Tantalums 
Epoxy Sealed 
• Same applications as SM Series, but 
impervious to chlorinated solvents 
Non Polar , ' , 
'General Use' Small Size 
Non Polar' Cross Over Networks 
• High Circulating Currents 
Computer Grade • Low ESR values to 
550,000 mf • ESR .009 0 @ 6V & 
2500 mf @ 350V ESR .091 0 
Computer Grade • Very Low ESR with 
high ripple current typically: .009 0, 
22 Amps, 6V; 550,000 mf • Extended 
shelf life· 35,000 mf at 6V axial in 
less than 3 cu. in. 
Military and Telecommunication 
• Hi Reliability 
Horizontal Deflection' For "S" Correction 
In Transistor Circuits' Low Cost 
Substitutes for Film Capacitors 

T,pe 
R·Radlal Opentlng' 
T·Axlal Temperatur. Range 

RS Under 100V: 
-40°C +8SoC 

TS Over 100V: 
-25°C +85°C 

SMR -40°C +85°C 
SMT 

LMR 
LMT 

NPR 
NPT 
BPR 
BIT 
CXR 
CXT 

CXR 
CXT 

-40°C +85°C 

-40°C +85°C 

-25°C +85°C 

-40°C +85°C 

Ratad 
Voltage Range 

6.3V-500V 

6.3V - SOV 

16V-50V 

6.3V-100V 

16V - 63V 

3.5V-450V 

3.5V-450V 
6V -450V 

25VAC 

Leakage Current@ 25°C Standard 
IL p.a, C ml, V volts (Rated) Tolerances 

iL <.03 CVor 4 ~a -10 +75% <4.7mf<-10 +SO% 
whichever is greater 

iL <.002 CVor .3 ~a ±20% 
whichever is greater 

iL <.002 CVor .3 ~a ±20% 
whichever is greater 

ic<.01CV+3~a ±30% - 20% & 10% available 

iL <.03 CV +4 ~a ±20% 

ic <.005y'CViL in rna -10 +100% <50V <-10 +7S% 
-10 +75% <50V <-10 +SO% 

iL < .005 y' CV iL in rna -10 +100% <50V<-10 +75% 
-10 +75% <75V<-10 +SO% 

-10 +75% <75V <-10 +SO% 

30 I'a max ±20% 

MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

WORLD WIDE 

ISL PRODUCTS 
INTERNATIONAL LTD. 

Dept. EM, 235-P Robbins Lane 
Syosset, NY 11791 

(516) 822-9601 TWX 510-221-2109 
ISL-SYST 

SEE OUR PAGES ON DIODES & BRIDGES SECTION 4BOO PAGE 1'2197 & RESISTORS SECTION 4700 PAGE 1,1988 
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1500 CAPACITORS 1500 

ISl'SL PRODUCTS . . 
. , !~!~~~~!t'?a~s~~, ~ !~·I (516) 822-9601' I twx 510-221-2109 I ISL-SYST 

FERRITES / METERS / MOTORS, FRACTIONAL H.P.' / SILICON DIODES / CARBON FILM RESISTORS t, 
TRIMMER POTENTIOMETERS / THICK FILM SIP AND DIP 

CERAMIC CAPACITORS AND MONOLYTHICS a ~ "i 

il~'- n ~~ ~§ ~;". 
7' ~ 22 max: ~: ~' +1 

4,6 ...; ~~ ~ 
-e. :s. 

T7, K1 S1 
S5-WITH PIN 

S21 - WITHOUT PIN 
1 .... 56 pF. P 100 .... N 1500, 150 , ... 3600 pF, 1 .... 66 pF, P 100 .... N 1500, 160 .... 2400 pF, 1,5 .... 100 pF, 220 .... 2700 pF, P 100 .... N 1500, 
M 2000 .... M 6000, (Y5P/Z5P) (Y5U/Z5U) EIA, M 2000 .... M 3000 .... M 6000, (y5P/Z5P) CY5T I M 2000 .... M 6000, CY5P/Z5P) (Y5U/Z5U) EIA, 
(2B4/2A5) C2E4/2D5) IEC, 4,7 .... 91 .... pF, 330 .... Z5T) CY5U/Z5U) EIA, C2B4/2A5) C2D4/2C5) (2E41 C2B4/2A5) C2E4/2D5) IEC. 
560 pF. 205) IEC. 
/:,. All dimensions given in millimeters - tolerances ±0.5. TRAPEZOIDAL CAPACITORS 500V/T71T12 
DISC CAPACITORS HIGH VOLTAGE TYPES/KV1 REDUCED TITANATE DISC/KR1 
From 1 kV to 8 kV-EIA Types (Y5P 125P) (Y5U/25U) .001 mFd to .18 mFd 50V for bypass application 

BUnON DISC CAPACITORS 500V/K2P SUBMINIATURE DISC CAPACIT,ORS 500VlK1 
EIA Types (Y5P/Z5P) (Y5U/Z5U) All TC's starting at 4mm 

P100 ................ ................ N56000 
SAFETY TYPE DISC CAPACITORS/KZ HIK Y5P ................................ Z5V 
For AC Applications 

FEED-THROUGH CAPACITORS 500V 

FOIL CAPACITORS 

1511 Q 2710 I 1012 tJ 1011 tJ 1010 ;! MPE104 R Molded MOlded Wrap 
Oval Axial ' Epoxy ,and Fill Radial Axial Round DIP 

Radial 

KEU KCU KNU 
Capacllor KSC KFU KKU KLI-1511 Metallized Metallized Melallized 

Type Polyslyrene Polyesler Polycarbonate Polypropylene Polyester Polycarbonale Polypropylene 

Cap Range 33 pf to .82 p.f .001 to 1 p.f 470 pf to .1 I'f .0022 to .1 I'f .011'f to 10 p.f .01 to 10 p.f .002 to 1.8 I'f 
Avail_ Tal. ±% 10,5,2.5 20,10,5 20,10,5 20,10,5 20,10,5 20,10,5 20,10,5 
VDC ' 63V to 1 OOOV 100 to 1000 160,400 630,1000,1500 100 to 1000 100 to 630 400 to 1500 
ACVrms .4 x Rated DC 63 to 250 100,200 300,350,400 63 to 250 63 to 220 """ .4VDC 
Pdn Test Vollage 3 x Rated 2 x Rated 2 x Rated 2 x Rated 1.6 x Rated 1.6 x Rated 1.6V Rated 
Dielectric Loss <2 x 10-' Tan a :::;60 x 10" Tan a :::;10" Tan a@10kHz Tan a :::;10" Tan 1150 x 10" :::;25 x 10" 
@1 kHz,20DC <5 x 10" :::;5 x 10" Cn <11'f C >/I'f 

, Cn <:10 I'f <Cn Tan 1180 x 10" 
Cn >11'f 

Insulation Res. Ri ~ 10-5 Meg Ri :::; 30,000 Meg Ri ~30,OOO Ri ~30,OOO' Ri :::;3750 Meg Ri :::;3750 Meg ~20,OOO Meg 
Cn :::;.1I'f Cn :::;.33 p.f Meg Meg Cn:::; .33 p.f Cn .:::;33I'f C :::;.33I'f 

RiCn ~10-'Sec Ri Cn = 1 0,000 Sec Ri Cn >1250 Ri Cn >1250 Ri x Cn >6000 Sec 
Cn >.1 p.f Cn >.33I'f Cn >.33l'f Cn >.33p.f C>.33 

Operating DC -40to +70 -40 to +100 -40 to +100 -40to+85 -40to +85 -40 to +85 -25 to +85 
Temp. Range 
Temp. -(125 ±60) x """ 10"/oC 'Less than -200 x 1O-'/oC "",,10"/oC Less than -200 x 10-4/oC 
Coefficient 10"/oC 5 x 10·5/ OC 5 x 10·5jDC 
Pulse Loading 1000V/l'sec 1000 v/I'sec 1 OOOV / I'sec 750V/l'sec 1.5 to 24V / I'sec* 1.5 to 24V / p.sec* 4 to 125V / p.sect 
Inductance at 10 nH/Cm 20 nH 15 nH 10 nH 20nH 20 nH 20 nH 
Term Length 
6MM 

Length of cap 

* Varies with Case Size and Voltage Rating. t Depending on Value and Voltage Rating. 

«tIf) ISL PRODUCTS 
INTERNATIONAL LTD. 

Dept. EM, 235-P Robbins Lane 

MANUFACTURERS OF QUALITY 
Syosset, NY 11791 

(516) 822-9601 TWX 510-221-2109 
ELECTRONIC COMPONENTS WORLD WIDE ISL-SYST 

SEE OUR PAGES ON DIODES & BRIDGES SECTION 4800 PAGE 10 2197 & RESISTORS SECTION 4700 PAGE 10 1988 
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1500 CAPACITORS 1500 

ITT Components 
Aluminum Electrolytic Miniature Radial 

Miniature Axial 
A Unit of International Telephone and Telegraph Corporation 

Capacitors .. 

ORDERING INFORMATION: 
SM 3.3M5DS 

Series Designation T T J 
(SM·Subminiature Radial) .. . 

Nominal Capacitance (Micro Farads). .... . .. 

Tolerance Designation (as specified) .. .. . .. 

Rated Voltage (DC) 

Lead Style Designation -------'------------' 

(AX·Miniature Axial) (CE04-W·Miniature Radial) 
(SSM·Super Subminiature) 

NOTE, for tape and reel packaging, use a· T lor the lead style designation. . 
Available for case diameters through .315 (8.00). . 
For epoxy end sealing, use an E next to the lead style designation. Avail
able lor case diameters through .709 (18.00) , 

Standard Capacitance Range 
(Case Diameters and Lengths in mm) 

X 6.3 10 16 25 

0.1 
0.22 
11.33 
0.47 
1 
2.2 
3.3 

35 511 63 100 

5xU 
5xU 
5xll 
5xll 
5xll 
5xll 
5xll 

4.7 5xU 6.3xU 
10' 5xU 6.3xU 8xU.5 
22 5xll 6.3xll 6.3xU 8xU.5 IOx12.5 
.33 5xU 6.3xU 6.3xll 8xU.5 8xll.5 10x16 
47 5xU 6.3xll 6.3xll 8xU.5 8xU.5 IOx12.5 10x20 

100 6.3xll 8xU.5 8xU.5 10x12.5 IOxl6 IOx20 13x20 
220 8xU.5 IOx12.5 IOx16 IOx20 13x20 13x20 16x25 
330 IOx12.5 10x16 10x20 13x20 13x20 l3x25 16x31.5 
470 10x12.5 IOxl6 IOx20 13x20 13x25 16x25 16x25 18x35.5 

1000 IOx20 13x20 13x20 13x25 16x25 16x31.5 18x35.5 
2200 l3x25 16x20 16x25 16x35.5 18x35.5 
3300 16x25 16x31.5 16x35.5 ISx40 
4700 l6x31.5 16x35.5 18x35.5 

10000 18x40 

Case Sizes and Dimensions: All dimensions shown in inches (millimeters) 

SM Series 

InSUSllating ~ .866 + .197 Safely 
eeve - (22.00 + 5.00) r . ~/,' +va.':7 n . - +----- ,,'-' 

o Dia. - LdDla. A 
+ ~ I 

-~ ~,~I_ 1.260 + .197 J -I :' D~al 
(32.00 + 5.00) 

a .197(5.00) 1.248(6.30) 1.315(s.00) .394(10.00) 1.512(13.00) .630(16.00) 1.709(18.00) 
A .079(2.00) 1.099(2.50) 1.140(3.50) .197(5.00) .295(7.50) 
d .020(0.50) .024(0.60) .026(0.65) I .032(0.80) 

D' = [D + .020(0.50)] Max. 
L' = [L +.039(1.00)] Max. at D :::; .315(S.00) 
L' = [L + .079(2.00)] Max. at D ~ .394(10.00) 

--_1>--
-

PERFORMANCE SPECIFICATIONS: . 
Operating Temperature Range: -40°C to +85°C (-40°F to + 185°F) 

Leakage Current: Less than 3/La + .01 CV (measured after 3 minutes of 
applied voltage). 
C = Nominal capacitance (/Lfl 
V = Rated voltage 

Capacitance Tolerance: ±20% (M) or 10% (K) 
(measured at 20°C (68°F), 120Hz) 

Dissipation Factor· (measured at 20°C (68°f) 120Hz) , 
Rated Voltage 6.3 I 10 I 16 I 25 I 35 I 50 to 100 

0.11'1 to 10001'1 0.24 1 0.20 1 0.17 T 0.15·1 0.12 I 0.10 
10001'f.to 10,000",1 Values above plus 0.02 lor each 1000",1 

Impedance Ratio at Low Temperature· 120Hz 
Rated Voltage 6.3 10 16 25 35 50 to 100 

Z -25°C (-13°F)/Z @ 
,20°C (68°F) 4 3 2 2 2 
Z -40°C (-400 F)/Z @ 
20°C (68°F) 8 6 4 4 4 

Surge Voltage: 
DC Rated Voltage 
Surge Voltage 

Load Life: 1000 ±12 hrs @ +85°C (+ 185°F) and rated voltage. 
Leakage Current: Within values specified above 
Dissipation Factor: With ±150% of specified value 

Shelf Life: 1000 hrs. @ + 85°C (+ 185°f), No voltage applied 
Leakage Current: Within ±200% of values specified above 
Dissipation Factor: Within ±150% of specified value 
Capacitance Change Max.: ±20% from initial value 

AX Series 

dDia' l 
(f) t 

·0 d 

.248 - .315 (6.30 - 8.00) .024 (0.60) 
. .394 - .512(10.00 - 13.00) .024 (0.60) 

.630 - .870 (16.00 - 22.00) .032 (0.80) 
.984 (25.00) .039 (1.00) 

D' = [D +.020(0.50)] Max. 
L' = [L +,039(1.00)] Max. at D:::; ;315(8.00) 
L' = [L +.079(2.00)] Max. at D ~ .394(10.00) 

Insulating 
Sleeve 

e 

f 

1.500 (38.00) 
1.500 (38.00) 
1.500 (38.00) 
1.500 (38.00) 

2 

4 

ITT COMPONENTS • 3201 South Standard Street • Santa Ana, California 92705 • Phone: (714) 751·3900 • TWX: 910-595·1744 • Telex: 69-1389 
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1500 CAPACITORS 1500 

ITT Components 

Epoxy Dipped. Solid 
Tantalum Capacitors 

TAP 

A Unit of International Telephone and Telegraph Corporation 

- Extremely Low Leakage Current • Rugged Construction 
• High Surge Capability • Reliability-Long Term Stability 
• Small Size • Outstanding Performance Over Wide Frequency Range 
- High Component Density • Wide Temperature Range 

Catalog Ordering Information 

Fl' 21!·_2 ___ i ___ l:i_-_-_-_-_-_-~ ::::~~ Specifications 
1-. ------ Tolerance 

M ±20%, K ±10% 

Capacity in p.F 
1-____________ Lead Execution 

TAP 

Packed in the following quantities: 
Case Size Quantity (units per bag) 

1-8 500 
9-12 100 

13-15 50 
1-5 1500 pes/reel 
6-8 1000 pcs/reel 

S = 0.100" Lead Spacing 
C = 0.200" with Shoulder 
o = 0.125" Lead Spacing 
B = 0.250" Lead Spacing 
F = Lock·ln Leads 0.200" 

Spacing 
Y = Special 
E = Tape and Reel 

Ratings 
Capacitance: 0.1 to 330 p.F (values up to 680 p.F availabl.e 
on request) . 
Tolerance Range: ±20% (±10%) 
Voltage: 3 to 50 volts 
Temperature Range: continuous operation between 
-55°C to +85°C 

Standard Ratings "Insert Lead Execution Letter & Tolerance Letter in the 2nd and 4th space to complete Ordering Code. 

3 Volts - DC; 3.9 Volts - DC Surge @ 85°C 

TAP_10_3. 10 1 1 3 9.5 
TAP_15_3 15 2 2 2 8.5 
TAP_22_3 22 3 2 1.5 5 
TAP_33_3 33 4 3 0.8 3.5 
TAP 47 3 47 5 4 0.6 2 
TAP_68_3 68 6 5 0.5 2 

m=lgg=~ 100 7 10 0.5 1.5 
150 9 10 0.4 0.9 

TAP_220_3 220 9 15 0.4 0.9 
TAP 330 3 330 11 20 0.3 0.7 

6 3 Volts - DC' 8 Volts - DC Surge @ 85°C , 
TAP _4.7_6.3 4.7 1 1 5.6 19 
TAP _6.8_6.3 6.8 2 1 4 10 
TAP_10_6.3 10 3 2 3 9.5 
TAP_15_6.3 15 4 2 2.3 6.8 
TAP 22 6.3 22 5 2 1.5 4 
TAP_33_6.3 33 6 3 0.8 3.5 
TAP_47_6.3 47 7 4 0.6 2 
TAP_68_6.3 68 8 5 0.5 2 
TAP _100_6.3 100 9 10 0.5 1.5 
TAP 150 6.3 150 11 10 0.4 0.9 
TAP _220_6.3 220 12 15 0.4 0.9 
TAP 330 6.3 330 14 20 0.3 0.7 

10 Volts - DC' 13 Volts - DC Surge @ 850C , 
TAP_3.3_10 3.3 1 1 
TAP_4.7_10 4.7 2 1 
TAP_6.8~10 6.8 3 2 
TAP_I0_10 10 4 2 
TAP 15_10 15 5 2 
TAPJ2_10 22 6 3 
TAP_33_10 33 7 5 
TAP_47_10 47 8 5 

m-~golyo 68 9 10 
100 11 15 

TAP_lS0_10 150 13 20 
TAP 220 10 220 14 20 

Outline Dimensions (Maximum) 
Diameter-D 

Case Size Inches 
1 0.157 
2 0.177 
3 0.196 
4 0.196 
5 0.216 
6 0.236 
7 0.255 
8 0.334 
9 0.374 

10 0.374 
n 0.393 
12 0.413 
13 0.413 
14 0.433 
15 0.433 

TAP·S Standard Case SIze 1-8 
TAP-B Standard Case Size 1-15 
TAp·F Standard Case Size 1-15 

8 22 
5 12 
3 9.5 
2.4 7 
1.8 4.5 
1 3.5 
0.8 2.2 
0.6 2.2 
0.5 1.8 
0.4 1 
0.4 0.9 
0.3 0.8 

Lenft!b-L 
Inc es 
0.275 
0.275 
0.314 
0.334 
0.354 
0.374 
0.393 
0.452 
0.531 
0.551 
0.551 
0.591 
0.630 
0.650 
0.669 

8 

8 
10 
10 
10 
10 

6 
6 
8 
8 
8 
8 
8 
8 

10 
10 
10 
10 

6 
6 
6 
8 
8 
8 
8 
8 
8 

10 
10 
10 

r----r---,r-~~----~~ 

15(16)t Volts - DC; 20 Volts - DC Surge @ 85°C 35 Valls - DC; 46 Volts - DC Surge @ 850C 

TAP_2.2_15 2.2 .1 1 10 25 6 

~:~=~:H~ 3.3 2 1 6.5 13.5 6 
4.7 3 2 5.8 1~·8 6 

m=~o~\6 6.8 4 2 5 6 
10 5 2 2.5 .5 8 

TAP_0.1_35 0.1 165 270 
TAP _0.15_35 0.15 110 160 

m=g:~~=~~ 0.22 1 1 75 130 4 
0.33 51 85 

TAP _0.47_35 0.47 37 58 

TAP_15_16 15 6 3 1.5 4 

~:~=~B~ 22 7 5 1 2.5 
33 8 5 0.8 2.2 8 

TAP_47_16 47 10 10 0.6 1.5 
TAP _68_16 68 11 10 0.5 1.1 

TAP _0.68":35 0.68 1 1 27 40 4 
TAP _1.0_35 1.0 1 1 18 28 .4 
TAP_I.5_35 1.5 2 1 13 20 4 
TAP_2.2_35 2.2 3 1 9 13 6 
TAP_3.3_35 3.3 4 2 6 10 6 

TAP_10(LI6 100 13 15 0.4 0.9 10 
TAP_150_16 150 15 20 0.3 0.8 10 

TAP_4.7_35 4.7 5 2 4 7 6 
TAP_6.8_35 6.8 6 3 3 4:5 6 
TAP_1O_35 10 7 5 2.5 3.2 8 

20 Volts - DC; 26 Volts - DC Surge @ 85°C TAP_15_35 15 9 5 1.2 2.5 8 
TAP ..;..22_35 22 11 10 1 2 8 

TAP_15_20 15 7 4 1.7 3.5 
TAP_22_20 22 7 5 1.2 2.5 
TAP_33_20 33 9 10 0.8 2 8 

TAP_33_35 33 12 10 0.8 1.6 8 
TAP 47 35 47 14 10 0.6 1.2 8 

TAP_47_20. 47 11 15 0.7 1.4 50 Valls - DC; 65 Volts - DC Surge @ 850C 
TAP_68_20 68 12 15 0.6 1.1 

TAP_loo_io 100 14 20 0.5 1.1 '10 
TAP_0.e50 0.1 1 1 170 270 
TAP _0.15_50 0.15 1 1 105 160 
TAP _0.22_50 0.22 1 1 80 130 4 

25 Volts - DC; 32 Volts - DC Surge @ 850C TAP _0.33_50 0.33 1 1 50 85 
TAP _0.47_50 0.47 2 1 32 55 

TAP_1.L25 
TAP_2.2_25 
TAP_3.3_25 
TAP_4.7_25 
TAP 6.8 25 

TAP_I0_25 
TAP_15_25 
TAP_22_25 
TAP_33_25 
TAP _47_25 

TAP_68_25 

:TAP-S 

1.5 
2.2 
3.3 
4.7 
6.8 

10 
15 
22 
33 
47 

68 

0.60 
iTI4 

1 1 
2 1 
3 1 
4 2 
5 3 

6 4 
7 5 
9 10 

10 '10 
12 15 

13 15 

~[j 0.10.0 ±0.030 I I 2.54 ±0.76 

0.018 + 0.002 DIA 
0.457 ± 0.051 

12 25 4 
9 15 6 
6.5 14.5 6 
4.5 7.5 6 
3 5.5 6 

TAP~0.68_50 0.68 3 1 25 38 4 
TAP _1.0..;,50 1.0 4 1 16 26 4 
TAP _1.5_50 1.5 5 2 13 18 4 
TAP_2.lL50 2.2 6 2 8 12 6 
TAP_3.3-'o50 3.3 7 3 6.2 9 6 

2.4 4.2 
1.7 2.8 
1.2 2.5 8 
0.8 1.8 

TAP -,-4.7_50 4.7 8 3 3.5 6.5 6 
TAP_6.8_50 6.8 9 4 2.2 4.2 6 
TAP_1O_50 10 11 6 1.8 3 8 

0.7 1.4 t Branded with voltage value In. bracket. 

0.6 1 8 For intermediate capacitance and voltage values, con.' 
suit your local ITT representative. 

TAP-B 
(TAP-C) 

0.65 
. 16.51 

_.-1 
~ 0.250±0.050 I ,-- 6.35± 1.27 

DIA 0.020 ( 0.200 ±0.05 ) 
0.508 5.08 ±1.27 

:rAP-C . 

5.0B±0.51 

0.18 
4.5'1' 

'AII dimensions in in~~s 
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1500 CAPACITORS 1500 

TAR I mm Subminiature Epoxy Molded Solid 
.L.L Components Tantalum Capacitors " 

A Unit of International Telephone and Telegraph Corporation 

• Axial Leads For Automatic Insertion 
• Subminiature Size"For High Component Density 
• Rugged Precision Molded Construction 

~ Extremely Low Leakage Current 
." High Surge" Capability ,,' 
• Reliability·Long Term Stability 

, " 

• Polarity Positively Identified By Tapered Nose • Outstanding Performance Over Wide Temperature Range 
. ""_._-,---------

Catalog Ordering Information 

TAR i L:'~lkd'" 
" Tolerance 

A 1.0 

M ±20%. K ±10%. 
J ±S% " 

L... ______ ~ __ Capacity in /LF 

'-------------case Size 

Standard Packaging is Tape and Reel 
Case A 3000 pes/reel 
Case B 2000 pes/reel 
Case C 1000 pes/reel 

Standard Ratings # Insert Tolerance Letter in the space to complete Ordering Code. 

Code # 

6.3 Volts - DC; 8 volts - DC Surge @ 85·C 

TARA8.L6.3 8.2 A 1 6 
TARA10_6.3 10.0 A 1 6 
TARA12_6.3 12.0 A 1 6 
TARB22_6.3 22.0 B 1. 6 
TARB27_6.3 27.0 B 2 6 

TARB33_6.3 33.0 B 2 6 
TARCS6_6.3 56.0 "c 4 6 
TARC68 6.3 68.0 C 4 6 

10 Volts - DC; 13 volts - DC Surge @ 85·C 

TARA4.Ll0 4.7 A 1 6 
TARA5.L10 5.6 A 1 6 
TARA6.8_10 6.8 A 1 6 
TARAS.L10 8.2 A 1 6 
TARB18 10 18.0 B 1 6 

TARB22_10 22.0 B 2 6 
TARC39_10 39.0 C 4 6 
TARC47 10 47.0 C 4 6 

16 Volts - DC; 20 Volts - DC Surge @ 85·C 

TARA3.3_16 3.3 A 1 6 
TARA3.9_16 3.9 A .1 ,,6 
TARA4.LI6 4.7 A 1 ~ 
TARB12_16 12.0 B 2' 6 
TARB15 16 15.0 B 2 6 

TARC2L16 27.0 C 4 6 
TARC33_16 33.0 C 4 6 

20 Volts - DC; 26 Volts - DC Surge @ 85·C 

TARA2.7_20 2.7 A 1 6 
TARA3.3...20 3.3 A 1 6 
TARA3.9-20 3.9 A 1 6 
TARBS.2_20 8.2 B 2 6 
TARB10_20 10.0 B 2 6 

TARC1L20 18,0 C 4 6 
TARC22_20 22.0 C 4 6 

Outline Dimensions 
Lead Wire 

Dlameter- D Length-L Diameter-W 
Inches Inches inches 

Case Size "'0,010 "'0.010 .... 0.002 
A 0.10 0.29 0.02 
B 0.17 0.34 0.02 
C 0.19 0.53 0.02 

Ratings -" -"~.,......~.-"'~,," ... 
Capacitance: 0.1 to 68 /LF ~,.~"""-,,~,"-~~,,-""-'''-'''''"'''~.''''. 
Tolerance Range: ±20%; ±10%. ±5% 
Voltage: 6.3 to 35 volts DC 
Temperature Range, Continuous operation' 
between -55°C to +85"C 
Impedance@ 100 kHz: 

% Change 

Code # 

Impedance maximum 
< 06.S /LF - 26'ohms 
~ 0.68 /LF = 10 ohms 

5 ohms 

8 

CapaCitance 
/LF 

+12 

25 Volts - DC' . 33 Volts --' DC Surge @ 85·C 

~i~iH~~i 
1.5 A 
1.8 A 
2.2 A 
2.7 A 

TARB3.3 25 3.3 A 

!~~IU~I 
3.9 B 
4.7 B 
5.6 B 
6.8 B 
8.2 B 

mm:~g 10.0 B 
12.0 C 

TARC15 25 15.0 

35 Volts - DC' 46 Volts - DC Surge @ 85·C . 
f~=~~d:~g ,,0.1 

0.12 
TARAO.15_35 0.15 A 
TARAO.18_35 0.18 
TARAO.22_35 0.22 

TARAO.27_35 0.27 
TARAO.33_35 0.33 

flliH!:!! 0.39 A 
0.47 
0.56 

f:=~g:~Hg 0.68 A 
0.82 A 

TARA1.0_35 1.0 A 

~::au-~~ 1.2 A 
1.5 A 

~::=U:~g 1.8 
2.2 

fmH:~ 
2.7 B 
3.3 
3.9 

!m'ii~ll 
4.7 B 
5.6 C 
6.8 C 
8.2 C 

10.0 C 

Capacitance Change With 
Temperature: The change In" 
capacitance from +25°C to 
a given temperature. 

1 6 

1 
1 
2 6 
2 
3 

3 
4 6 
4 

1 6 

1 6 

1 6 

1 
1 
1 6 
1 
2 

2 
3 
3 6 
4 
4 

All capacitors are supplied in the highest voltage available at a given capaci· 
tance value and case size. 

BOLDFACE items shown are preferred value (E6 range) readily available for 
delivery. 

~ [!~_.----L~~ 
All dimensions in In~,;s 
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1500 CAPACITORS 1500 

. ITT. Componenls 
Aluminum Electrolytic PC Mount 

Power Filtering 
A Unit of International Telephone and Telegraph Corporation 

ORDERING INFORMATION 
FHW 470 M 

Series Designation _~ 
(FHW - low Profile) 

Nominal Capacitance (Micro Farads)-

Tolerance Designation (as specified)--------..... 

Rated Voltage (DC) 
(FTW - small diameter) 

Standard Capacitance Range: FHW Series 
(Case Diameters and Lengths in mm) 

~ 16 .25 35 50 63 80 100 160 180 

100 

220 25x2S 30x2S 

330 30x2S 30x30 

470 30x30 3Sx30 

680 3Sx30 40x30 

1000 2Sx25 2Sx2S 30x2S 30x30 40x30 4Ox40 

2200 2Sx2S 30x2S 30x30 30x30 40x30 

3300 2Sx2S 30x2S 30x30 3Sx30 40x30 Slx40 

4700 2Sx25 30x2S 30x30 3Sx30 40x30 Slx40 Slx40 

6800 30x2S 30x30 35x30 4Ox40' Slx40 Slx40 63.Sx40 

10000 30x30 3Sx30 40x40 Slx40 63.Sx40 63.Sx40 63.Sx40 

15000 3Sx30 40x40 Slx40 63.Sx40 63.Sx40 63.SxSO 

2000 40x40 Slx40 63.Sx40 63.SxSO 

Standard Capacitance Range: FTW Series 
(Case Diameters and Length in mm) 

t':A 16 25 35 50 63 

220 

330 

470 22.4x2S 

680 22.4x30 

1000 22.4x2S 22.4x2S 22.4x30 

2200 ~2.4x2S 22.4x30 22.4x40 2Sx40 

3300 2.4x2S 22.4x30 22.4x40 2Sx40 2SxSO 

4700 ~.4X30 22.4x40 2Sx40 2SxSO 30xSO 

&800 ~2.4x40 2Sx40 2SxSO 30xSO 

10000 2Sx40 2SxSO 30xSO 

15000 30xSO 30xSO 

Bottom Sheel(PVC) NEG. 

L Sleeve lack 
(PVC Black) 

O Of .394 ± .008 I t ~ (10±D·2)Y 

~II-L-l ......j L + .079 (2.0) Max. 
.236 •. 039 1_ 
(6.0 ± 1.0) 

DDla. + .039(1.0) Max. 

80 

22.4x30 

22.4x40 

22.4x40 

2SxSO 

30x50 

Vent 

100 160 180 

2Sx40 

2Sx40 2Sx40 

22.4x30 2SxSO 2SxSO 

22.4x40 30xSO 30xSO 

2Sx40 

30xSO 

PCB 
Patterns 

.984"'1.378 
(25",35) 

DIameters 

2- .078:t: .004 
.394 (10) " .<:. (2.0::= 0.1) 

V~ Ola. 

< 
1.575(40) 
Diameter 

'0~7.(2)01~;_) 

30' :~. 30' 

SO- 60-

.886 :;I: .008 .886 (22.5) 
(22.5 :0.2) 

ola. 

200 

2Sx2S 

30x2S 

30x30 

3Sx30 

3Sx40 

Slx40 

200 

2Sx40 

2SxSO 

30xSO 

Capacitors 

200 

250 

2Sx25 

30x30 

3Sx30 

40x30 

40x40 

250 

25xSO 

30xSO 

PERFORMANCE SPECIFICATIONS: 
Operating Temperature Range: -4DoC to +85°C ("':40°F to +185°F) 
Leakage Current: 0.02 CV or 2 rnA whichever is less 

(measured after 3 minutes of rated voltage) 
C = Nominal Capacitance 
V = Rated Voltage 

Capacitance Tolerance: ±20% (M) 
(measured at 20°C (68°F), 120 Hz) 

Dissipation Factor: (measured at 20°C (68°f), 120 Hz) 

FHW Series: 
Rated Voltage 16 25 35 50 63·100 

Up to 2200/LF - - 0.13 0.10 0.08 

3300/LF to 6S00/LF 0.20 O.lS O.lS 0.13 0.15 

10,OOO/LF 0.25 0.20 0.18 0.18 0.18 

15,OOO/LF to 22,OOO/LF 0.30 0.25 0.20 0.20 0.20 

FTW Series: 
Rated Voltage 16-25 36·63 80-100 

Up to 2200/LF 0.20 0.18 0.15 

3300/LF to 6800/LF 0.25 0.20 0.20 

lO,OOO/LF to 15,OOO/LF 0.35 0.30 -
Impedance Ratio at Low Temperature: 120 Hz 

wv . 
Ratio Z 16 25·35 50·100 

Z@ -250 C(-680 F)/Z@ +200 C(+68°F) 3 2 1.5 

Z@-400 C(-400 F)/Z@+200 C(+68°F) 12 4 3 

load life: 1000 hrs @ +85°C (185°F), rated voltage 
Capacitance Change Max.: Within ±20% of initial value 
Leakage Current: Within specified value 
Dissipation Factor: Within ±150% of specified value 

Shelf life: 1000 hrs @ +85°C (+185°F), no voltage applied 
Capacitance Change Max.: Within ±20% of initial value 
Leakage Current: Within ±200% of specified value 
Dissipation Factor: Within ±150% of specified value 

.590(15) 

2.088 ..... 2.500 
(51"'63.5) 
Diameters 

.492(12.5) 

160-250 

0.10 

-
-

-

160·250 

0.10 

-
-

160-250 

2 

8 
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1500 CAPACITORS 1500 

vacuum capacitors 
ITT Jennings offers the broadest available line of high 
voltage capacitors for radio frequency applications. Units are 
available in glass and ceramic envelopes with working 
voltage ratings of 1 kv to 36 kv, at capacitance values to 5000 

. pfd, with current ranges to 420 Amps RMS (air-cooled) and 
1,000 Amps RMS (water-cooled), depending upon capacity, 
frequency, and working voltage". The design ·of ITT Jennings 
Vacuum and Gas capacitors allows a number of electrical, 
mechanical and environmerttal advantages which include: 
1) HIGH VOLTAGE- The" highdi.electricstrength allows 

maximum voltage levels for a given capacitance rating. 
2) HIGH CURRENT -Extremely low losses occur because 

of the dielectric, low loss glass and ceramic envelopes, 

VACUUM FIXED CAPACITORS 
Peak Voltage 

Kilovolts 
"' 

Test 60 Hz 
RFWorklng' 

(Peak) Type" 

5 3 G JCSl 

15 9 JCSF 

15 9 JCS 

15 9 MCI 

i 15 9 MMC 

15 9 MMCI 

15 9 C CFDP 

12 7 CFDS 

20 12 G MC 

30 18 MlC 

30 18 C CY 

35 25 elF1 

30 20 ClF1 

25 15 CFED 

35 21 CFFP 

55 33 G MMHC 

60 36 C CFHD 

55 33 CFHP 

50 30 CFHP 

GAS FIXED CAPACITORS 

Peak Voltage 
Kilovolts 

and heavy copper construction. ITT Jennings capacitors 
are able to handle large currents at high RF frequencies 
that would destroy other types of capacitors. 

3) COMPACT DESIGN -Units are quite small for their 
power handling capabilities. 

4) HIGH Maximum to Minimum CAPACITY RATIO
Capacity change ratios are available to 140:1, making 
them desirable for wide tuning ranges. 

5) SELF-HEALING- The design construction permits 
. moderate overloads that would damage other materials. 

6) HIGH ALTITUDE OPERATION - Vacuum capacitors 
are free from internal. degradation due to extreme 
environmental conditions. 

Continuous 
RMS Nominal Dimensions' 

Capacity Amperes' (Inches) 
pF (Max.) Length Diameter 

1000,1500,2000 75 4.0 2.9 

25,40,50,80,120,150 40 1.7 1.7 
250,400,500 90 4.0 3.1 

500, 750, 1000 120 4.1 4.1 

1590,2000,5000 220 13.0 9.3 

2000 200 4.9 .6.1 

1500,2000 200 3.3 5.6 

1000 95 4.6 3.6 

500,750,1000 150 8.4 5.0 

500,750,1000 200 9.3 4.5 

1,2,3,5 12 3.3 0.8 

6,12,25,50,75,100 85 6.5 2.3 

150,200,250 90 6.5 2.6 

500,750,1000 160 3.8 4.6 

2000,2500 400 5.8 8.2 

450 210 9.3· 6.1 

12,25,50,100,200 145 5.2 3.4 

450 300 5.5 5.6 

1000,2000 425 6.2 8.2 

Continuous 
Nominal Dimensions' RMS 

• Capacity Amperes' (Inches) 
Test 60 Hz RF+DC RFWorking Type" pF (Max.) Length Diameter 

20 18 12 C CGF1-1000 1000 215 3.5 4.8 
35 30 21 CGf2-1000 1000 270 4.0 6.0 
50 40 25 CGF2-500 500 290 5.5 5.7 

VACUUM CAPACITO~S, TRIMMABLE 
Peak Voltage 

Nominal Dimensions Kilovolts Continuous 
RF Working capaci3: RMS (Inches) 

Test 60 Hz (Peak) Type RaDAe (p ) Amps, Max. Length Diameter 
10 6 CTV3 338-1377 150 5.3 4.5 

(10 models)' 
20 12 CTVI 76-346 125 5.3 4.5 

(5 models)' 
50 35 CTV2 18·137 85 5.3 4.5 

(6 models)' 

* G = Glass: C = Ceramic 
, The maximum RF working voltage that can be applied over the 2-32 MHz frequency range while not exceeding the RF current rating. 
, RF current rating is dependent upon capacity, frequency and working voltage. Write for complete applications data. 
, Dimensions of largest unit in a series. 

, Number of models required to cover capacity range: 

Dept. EM, 970 McLaughlin Ave_ • San Jose, CA 95122 • (408) 292-4025 

DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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1500 CAPACITORS 1500 

vacuum variable capacitor~ 
Peak Voltage Continuous 

Kilovolts RMS Nominal Dimensions' 
RFWorklng' Capacity Amperes' (Inches) 

Test 60 Hz (Peak) Type" pF (Max.) Length Diameter 

5 3 G UCSL 4-250, 5·500 35 4.1 2.2 

5 3 USL 5·500 35 5.8 2.4 

5 3 UCSL 5-750,7·1000, 10·1500,20-2000 60 8.3 3.1 

3 2 UCSL 50-3000, 100-5000 55 8.8 4.1 

5 3 C CSV1 5-500 45 5.8 2.4 

5 5 CMV2 6-500 38 3.6 1.8 

5 5 CMV1 8-650 40 4.3 1.7 

5 3 CVCE 10-750 80 7.1 3.4 
3 3 CVCJ 7-1000 70 7.6 3.1 ... _----
3 3 CMVI 8·1000 40 4.3 1.7 

5 3 CSV1 10-1000 70 5.0 3.1 

5 3 CVCD 10·1500,20-2000,50-3000 100 8.3 4.6 

5 5 CMV2 20-2000 45 5.3 3.8 

5 5 CMV1 25-4000 70 6.5 3.3 

15 9 G UCSB 5-100 40 4.9 2.4 

15 9 UCS 5-200, 10-300, 25·500 60 9.0 3.1 

15 9 UCSXF 12-1000, 15-1200 70 10.0 4.3 

15 9 UCSX 25-700, 25-1000 70 9.8 3.7 

15 9 VMMC 50-1000. 100-2000 200 15.6 6.1 

12 7 UCSXF 20-1500,50-2300 70 10.0 5.1 

15 9 C CVDP 35-1500,50-2300 100 9.8 5.6 

15 9 G VMMC 100·5000 200 21.3 9.2 

15 9 C CADD 3-30 20 4.1 1.3 

15 9 CSYF 12-500 70 7.9 3.6 
15 9 CVDD 6.5-50, 10-100 65 6.6 2.4 

15 9 CVDD 10-300,20·500 95 7.5 3.4 

20 12 CVEP 25-500, 50-1000, 100-1500 210 10.2 7.2 

15 9 CVDD 25-1000 150 8.0 4.6 

15 9 CVEP 100-2000 200 10.2 7.2 

30 18 CVFA 10-75 I 50 I 8.8 2.7 

55 33 CVHP 10-250,25-450,30-650 240 11.9 7.2 

40 24 CVFP 15-250, 25-450 170 9.6 5.6 

50 30 CWV2 25-450,30-650 (water cooled) 800 17.9 7.6 

40 24 CAV2 35-1000 (air cooled) 425 11.7 7.6 

40 24 CVFP 35-1000 225 11.7 7.2 

50 30 CVHP 60-1000 250 14.5 8.0 
-

50 30 CWVl 100-1000 (water cooled) 800 21.6 8.6. 

50 30 CAV3 40-1000 (air cooled) 500 14.5 8.6 

60 36 CWV1 100-1600 (water cooled) 1000 23.0 12.5 

40 24 CWV2 100-1600 (water cooled) 790 25.0 8.6 

35 21 CVFP 100-1500, 100-2000 220 14.5 8.2 

GAS VARIABLE CAPACITORS 

Peak Voltage 
Continuous 

Nominal Dimensions' RMS 
Kilovolts Capacity Amperes' (IncheS) 

Test 60 Hz RFWorking' Type" pF (Max.) Length Diameter 

5 3 C CHV1 1.5-45 15 2.9 0.9 

15 9 CHV1 2.5-50 25 6.4 1.4 

" G = Glass; C = Ceramic 
, RF working voltage is the maximum RF voltage that can be applied to the capacitor over the 2-32 MHz frequency range, 

provided the RF current rating is not exceeded. 
, RF current rating is dependent upon capacity, frequency and working voltage. Write for complete applications data. 
, Dimensions of largest unit in a series. 

~im@J 
I .".<~ ~-;:-

-~,.".~ 
-. 

ITTJENNINGS Dept. EM, 970 McLaughlin Ave •• San Jose, CA 95122 • (4081 292-4025 

DIVISION OF INTERNATIONAL TELEPHONE,AND TELEGRAPH CORPORATION 
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1500 CAPACITORS 1500 

rf capacitors 
ITT Jennings titanate capacitors .offer the highest kVA 
ratings for use in applications where life and reliability 
are a prime requisite. A variety of dielectric materials 
are availabletoallawflexibility .of design far applica
tion requirement's in transmitter, radar,inductianor 
dielectric heating, lasar, electronic welding or X-ray 
equipments. 

MIL approved enviranmental test laboratory guaran
tees full compliance for both military. or commercial 
requirements. 

A complete high power RF testing laboratory is 
used to verify capacitor ratings. under actual operate 
conditions. Power testing is available ta 100 KW .. A 

Humidity resistant coatings on external surfaces of 
capacitors allow operation in open air without external 
flashovers. ITT 'Jennings applicatian engineers are 
ayailable ta assist the equipment design engineer in 
the most cost effective. approach for a variety of 
applications. 
See note below; 

J1WC01UJ (WATERCOOLEOI J4SCOlOJ J4SCOlTJ UHT50,58 

Operate 
. Temp. 

capacitarice 
Cap. Temp. Coelf. 1 MHz 10 MHz 30 MHz . ITT JENNINGS Tal • Volts coelf. Tol. 

Model Number (PF) (±%) (kVDC) (ppm/oc) (ppm/oC) RF amps KVAR RF amps KVAR RF amps KVAR 

J1HT50CG25PK752* 25. 10 7.5 NP.o 30 .84 4.4 3.1 6.1 5.6 6.6· 

J1HT50CG500K752* 50 10 7.5 NP.o 30 ' 1.7 8.8 4.2 5.6 7.6 6.0 

JIHT50UJ620K752* 62 10 7.5 N750 120 2.1 9.0 5.6 5.9 10.1 5.4 

J1HT50UJ750K752* 75 10 7.5 N750 120 2.5 13.2 6.2 8.1 9.0 5.6 

JIHT50UJ101K752* 100 10 7.5 N750 120." 3.4 19.0 7.3 8.7 9.2 4.6 

J IHT57CG250K153* 25 10 15 NP.o 30 1.7 18.5 6.2 22.0 6.7 8.6" 

J1HT57CG500K153* 50 10 15 NPO 30 3.3, 35.0 7.4 18.0 8.1 7.1 

J1HT57UJI0IK153* 100 10 15 N750 120 4.6 35.0 12.0 22.0 15.0 11.1 

JIHT57UJ201K752* 200 10 7.5 N750 120 5.1 23.0 8;5 6.2 15.0 6.0 

J1HT58UJ500K752* 50 10 7.5 N750 120 1.7 8.9 5.0 5.6 8.5 6.0 . 

J1HT58XX501M502 500 20 5.0 X5U' (HiK) 1.1 0.4 2.5 0.2 3.0 0.1 

J2HT60XX682N352 ·6800 30 3.5 X5U (Hi K) 30 . Available upon request 

J1FT40UJ202J852 2000 5 8.5 N750 120 50 Available upon request 

JIFT40UJ602M852 6000 20 8.5 N750 120' 50. Available upon request 

JIFT40UJ122K852 1200 10 8.5 N750 120 50 Available upon request . 
J1 WCOlUJ252Ml43 2500 20 14.0 N750 120 150 Available upon request 

JIWCOWJ502M123 5000 20 12.0 N750 . 120 150 Available upon request 
", 

J1WCOlUJ762Ml43 7600 20 14.0 N750 120 300 Available upon request 

J4SCOlUJ402M323 4000 20 32.0 N750 . 120 72 Available upon request 

J4SC01TJ502K253 5000 ·10 25.0 N750 120 72 Available upon request 

* NOTE: .other capacities and models are available to this line of RF capacItors. If you have a specIal applicatIon please check WIth our 
applications department for capacitors with ratings other than those listed, 

ITT J E N N IN GS Dept ... 910 •• , .. "", ..... ",J .... CA,5122 • MOm"'"'' 

DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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II 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed: 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly . 
. There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax, 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 



1500 

JOHANSON 
[Q)~~[lJ~~[g1~~® ' . 
Ceramic Ch'ip 
Capacitors . 

Ultra High Capaciiance 
ChiP: Capacitors 

Fourteen configurations are available 
in four basic dielectrics: NPO/COG, 
BX/X7R, Z5U, and Y5V characteristics, 
to meet MIL-C-55681A and EIA 198B 
specifications. Capacitors feature high 
volume efficiency of capacitance, and 
are ideal for hybrid circuit applications. 

High Voltage 
Chip Capacitors 

Available in either NPO/COGor 
BX/X7R dielectric, these unitS are 
designed to obtain high voltage values 

. to 4000 VDCW. Typical applications 
include high voltage power supplies 
and voltage multiplier circuits. 

Understanding 
ChipCapacilors . 

28 pages, 
call or write 
for your free copy. 

. CAPACITORS 

, High Q Microwave 
. Chip Capacitors' 

High,O microwave chip capacitors 
are available in four basic sizes, 
displaying excellent performance in 
the VHF, UHF and microwave ranges. 
The configuration, insertion loss and 
resonance-free performance make 
these chips ideal for microstrip and 
hybrid MIC applications. 

Multiple 
Capacitor Arrays 

Custom designed multiple capacitor 
elements are ideal for multiple circuit 
coupling, filtering, bypass and high 
voltage multiplier circuits. Multiple 
capacitor arrays are practical replace
ments fot individually bonded chips in 
hybrid circuits and are available in a 
variety of dielectric characteristics. 

Ceramic Capacitor 
Wafers (Single Layer) 

1500 

Ideally suited for micromodule and 
miniature hybrid integrated circuits 
where low profile requirements 
preclude the use of conventional 
multilayer chip capacitors. These units 
are used as bypass, shifter, blocking 
and filtering elements, (to 18 GHz in 
microwave applications). Custom 
configurations are also available for 
high voltage appllcations to 15 KV. 

Chip Kit 

Designer kits con'tain standard size 
chips in popular capacitance values 
and dielectric characteristics with 
palladium silver terminations. Kits are 
supplied in a special vinyl cover for 
convenient shelf storage with each 
chip value individually packaged for 
easy access. Available with NPO/COG 
dielectric No. 5-900, BX/X7R and 
Y5V dielectric No. 5-905 and ceramic 
capacitor wafers (single'layer) 
No. 5-910. 

ID)O~~lD.lls 
2220 Screen land Drive 
Burbank, .. CaIHornia 91505 

(213) 848-4465 
TWX 910-498-2735 
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1500 

Standard 
Air Capacitors 

o Capacitance ranges: .8-10pf 
to 1-30pf . 

o Q's to >10,000 
o Excellent tuning stability and low 

dynamic noise 
o Patented* self-locking constant 

torque adjustment mechanism 
o Qualified to MIL-C-144090, 

QPL approved 
o Engineering prototype kit JK-500 

• U S. Patent No. 3,469,160 

Miniature 
Air Capacitors 

o Capacitance ranges: .35-3.5pf 
to .8-10pf 

o Q's to >10,000 
o Patented* self-locking constant 

torque adjustment mechanism 
o Ideal for miniature microwave, 

VHF and UHF applications 
o Engineering prototype kit JK-500 

• U S. Patent No. 3,469,160 

Manufacturing Corporation 

400 Rockaway Valley Road 
Boonton, New Jersey 07005 

(201) 334-2676 
TWX 710-987-8367 

CAPACITORS 

Giga-Trim® 
Capacitors 

o Capacitance ranges: ,3-1.2pf 
to .8-8pf 

o Q's over 4000 at 250 MHz 
o Ideal for microwave oscillators 

and filters 
o Qualified to MIL-C-144090, 

QPL approved 
o New Zero TC versions 
o Engineering prototype kit JK-272 

'U S. Patent No. 3,469,160 

Thin -Trim®/ Seal-Trim® 
Ceramic Capacitors 

......,--... 
~-

o Capacitance ranges: .2-.6pf 
to 20-100pf 

o Q's to > 3000 at 100 MHz 
o Ideal for sub-miniature hybrid 

circuit applications 
o Seal-Trims impervioiJs to all 

standard PCB cleaning solvents 
o Conform to MIL-C-81 

requirements . 
o Engineering prototype kits 

avai.lable . 

US. Patent No. 4,179,722 

Variable 
Capacitors 

Microwave 
Tuning Elements 

, 
o Provide a unique money-saving 

means of introducing a variable 
reactance into waveguides, 
cavities, and other microwave 
structures 

o High resolution 
o Patented* self-locking constant 

torque adjustment mechanism 

'U S. Patent No. 3,469,160 

Variable 
Ceramic Capacitors 

o Low cost 
o Broad tuning ranges: 1.7-6pf 

to 6.0-70pf 
o Top, side and bottom tuning styles 

available 
o Ideal for crystal oscillators, CATV 

amplifiers and all varieties of test 
and communication equipment 

o Engineering prototype kit JK-930 

Call or write 
for our' 
complete catalog. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices' Directory 10 1089 
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Electronics Cor 

CAPACITORS 

556 Peninsula Boulevard 
P.O. Box 459, Hempstead, New York 11550 
Phone: (516) 538-2300 
TWX: 510-222-4347 

1500 

MICA CAPACITORS 
STANDARD MICA CAPACITORS LOW COST SERIES 

Maximum Capacitance (pI) Style Cap (pI) L W 

Style 100V 300V 500V 1000V 1500V 2000V 2500V KZ4 1-43 0.195 0.235 
DM04 330 200 KZ5 44-82 0.235 0.275 

DM05 430 330 KZ8 83-220 0.355 0.395 
DM10 470 360 270 KZ10 221-330 0.435 0.475 
DM12 1200 1000 510 KZ12 331-510 0.515 0.550 
DM15 1500 1200 750 KZ15 511-800 0.630 0.670 
DM19 8200 6200 5100 1000 KZDM10 HOO 0.275 0.230 
DM20 18,000 12,300 10,000 5600 3000 KZDM15 1-220 0.420 0.275 
DM30 40,000 30,000 22,000 11,000 8200 3000 2700 

DM42 100,000 69,000 51,000 

OM SERIES - Entire Range, Fully Professional. 

KZ SERIES - Low Cost/Replace NPO ceramic CK-06/7. 

KZOM SERIES - Low Cost DM10 and DM15 direct, plug-in 
replacements for high volume applications. 

KSAX - Axial Mica - Available to 680pfl100V - Available 
tape and reel. 

Taping and Reeling available on DM12 and DM15 sizes. Radial 
per Panasert type. 

High voltage available to 2500VDC. 

Tolerances ±V2 %,1%,2%, and 5% available in any value. 

ELECTROL VTIC CAPACITORS 

Style 

MINIATURE RADIAL & AXIAL; LARGE CV; SWITCHER TYPES 
Capacitance 

(mId) 

0.47 to 3300 
0.1 to 47 

Voltage Description 

Axial/Radial for general purpose applications. 
Low Leakage Radials. Tantalum Replacements. 

T 

0.140 

0.140 

0.160 

0.160 

0.180 

0.180 

0.140 

0.160 

KAET/KSET 
KSET-LN 
KGPF/KGPK 
KSMM 
KTSMB 
KLC120 
KLC121 
KLC033 

1 000 to 22,000 
0.47 to 10,000 
0.47 to 47 

6.3-100 
6.3-50 
10-100 

6.3-100 
6.3-50 
6.3-100 
160-450 
6.3-350 

High Capacity Radials. 3 Lead wires for extra support. 
Miniaturized version of KSET radiat type. 

Style' 

100 to 10,000 
2.2 to 470 
15 to 22,000 

Capacitance 
(mId) 

0.022-2.20 
0.022-1.00 
0.022-1.00 
0.001-0.47 

Ultra miniature radial. All units have 0.295" diameter. 
Axial long life - high reliability. 
Axial high voltage extension of the KLC120 series. 
Axial -55°C to +85°C. Extra long life and reliability. 

FILM CAPACITORS 
Voltage 

250 
100-250 
100-250 

50 

Description 

Radial Metallized Polyester with epoxy coating. 
Radial Metallized Polyester. 
Axial Version of KMDDE Metallized Polyester. 
Radial Polyester with epoxy coating. Tape and Reel available. 
Axial Polypropylene. Low Cost. Tape and Reel available. 
Radial Polypropylene. Low Cost. 

S 

0.100 

0.100 

0.200 

0.236 

0.315 

0.394 

0.157 

0.236 

KMMR 
KMDDE 
KMTBE 
KMRA 
KPXH 
KPRH 
KPRA 
KSXA 

0.0001-0.01 
0.0001-0.01 
0.001-0.10 

0.0001-0.01 

50 and 100 
50 and 100 

100 
50 

Radial Polypropylene with epoxy coating. Tape and Reel available. 
Axial polystyrene. Low Cost. Tape and Reel available. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1091 



1500 CAPACITORS 

UNION CARBIDE - ELECTRONICS DIVISION 
~ TANTALUM, CERAMIC & FILM CAPACITORS • 

T322 & 
.• T24:j!(CSR23)I.T:i!52(~tR:3I3). T323(CX05) 

T330 
Series 

,1-220J.l.F 

T120, T222 . 
(CSR09) & IT:3SEI(CJ(12) 
. T220" Series 

Serles.,15-SB J.l.F 

• '<It it 
.1-680J.l.F. 

Ji1 ~.~ Yl 

. . Chip capiltors .' 

'1.·1: . i: 
. T411, T412(CWR01).1- BpT .. 

J iilia . " 
t_~T~4~21=' T~4~2=2~(C~W=R=0:2~) .,11t~. ~0t!" __ 1 C322 

II C~11 
~, 

2225 .. 

j'i 
C312 C315 

Molded Ceramic 1.0 pF -3.3 pT 

(Abo A_ .. MIj..C.2O ............ ) 1 l ~. 

I , , , 

F141 
F241(CRH01-5) 
F242(CRH06-0) 
F245(CHR01A,D,G,K &. N)' 
F24S(CHR01B.E,H,L" &P) 
F247(CHR01C,F,J,M &'R)· 

NOTICE 

i .•. ~ .. ' , I 

-

Any capacitor misapplied may fail and thereby damage other circuit components. Please refer to specific KEMET 
Application Notes, available free of charge from the address below, for a more complete description of capacitor 
characteristics. 

Union Carbide Corporation, Electronics Division· 
P.O. Box 5928, Greenville, SC29606/ (803) 963-6300 

1500 
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1500 CAPACITORS 1500 

~ R CAPACITOR REFERENCE & INDEX • 

SOLID TANTALUM CAPACITORS* 

KEMET STYLE 
Page 

Hermetic seal, standard .......... 4 
Hermetic seal, miniature ........ 5 
Hermetic seal, extended 

range .................................... 6 
Hermetic seal, GR500 High 

Reliability............................ 6 
Molded, axial lead .................. 7 
Molded, miniature 

axial lead .. ................ ....... .... 8 
Molded, radial lead ................ 9 
Dipped, radial lead .................. 12 
Plastic encapsulated, 

subminiature, Micron .......... 15 
Chips ........................................ 20 

KEMET SERIES MILITARY STYLE 

Page Page Page 
T110 ................ 4 T362 ................ 13 CSR13 .................................................... 4 
T210 ................ 6 
T211 ................ 6 
T212 ................ 4 
T220 ................ 6 
T240 ................ 6 
T310 ................ 7 

T363 ................ 13 
T368 ................ 13 
T369 ........ ·· ...... 13 
T370 ................ 15 
T371 ................ 20 
T372 ................ 16 

CWR01 .................................................... 19 
CWR02 .................................................... 19 
CX02 ...................................................... 13 
CX05 ..................................................... : 8 
CX12 ...................................................... 13 

T322 .............. ;. 8 T373 ................ 20 
T323 ................ 8 T374 ................ 17 MILITARY SPECIFICATION 
T330 ............. ::. 9 T376 ................ 17 
T340 ................ 10 T380 ................ 17 MIL-C-39003 .......................................... 3 
T350 ................ 12 T382 ................ 17 MIL-C-49137/2 ...................................... 13 
T351 ................ 12 T384 ................ 18 MIL-C-49137/5 ...................................... 8 
T352 ................ 12 
T353 ................ 12 

T386 ................ 18 
T411 ................ 19 

MIL-C-55365 .......................................... 19 

T354 ................ 12 T412 ................ 19 
T355 ................ 12 T421 ................ 19 
T361 ................ 13 T422 ................ 19 

MULTILAYER CERAMIC CAPACITORS 

KEMET STYLE KEMET SERIES MILITARY STYLE (Contd.) 

Page 
CK05 .............. 22 
CK06 .............. 22 
CK12 .............. 22 

Page 
C333 ................ 28 
C340 ................ 28 
C350 ................ 28 

Page 
CC75 .............. 23 
CC76 .............. 23 
CC77 .............. 23 

Page 
C052 ................ 22 
C062 ................ 22 
C114 ................ 22 

Page 
Molded, radial lead ................ 22 
Molded, Mighty Max .............. 22 

CK13 .............. 22 
CK14 .............. 22 
CK15 .............. 22 

C512 ................ 22 
C522 ............ :~ .. 22 
C630 ................ 24 

CC78 .............. 23 
CC79 .............. 23 
CCR05 ............ 23 

C124 ................ 22 
C192 ................ 22 
C202 ................ 22 

Molded, axial lead .................. 22 
Molded, COG (NPO), radial 

CK16 .............. 22 
CKR05 ............ 22 
CKR06 ............ 22 
CKR11 ............ 22 

C0805 .............. 30 
C1005 ............. 30 
C1206 .............. 30 
C1210 .............. 30 

CCR06 ............ 23 
CCR07 ............ 23 
CCR08 ............ 23 
CCR75 ............ 23 

. C222 ................ 22 
C312 ................ 22 
C315 ................ 28 
C320 ................ 28 

lead ...................................... 22 
Molded, COG, (NPO), axial 

lead .................... , ................. 22 
CKR12 ............ 22 
CKR14 ............ 22 
CKR15 ............ 22 

C1805 .............. 30 
C1808 .............. 30 
C1812 .............. 30 

CCR76 ............ 23 
CCR77 ............ 23 
CCR78 ............ 23 

C321 ................ 28 
C322 ................ 28 
C323 ................ 28 

Molded, GR900 High 
Reliability ............................ 25 

CKR16 ............ 22 C1825 .............. 30 
C2225 .............. 30 

CCR79 ......... : .. 23 C330 ................ 28 
C331 ................ 28 

Chips, GR900 High 
Reliability ............................ 27 MILITARY SPECIFICATION 

Dipped" Golden Max .............. 30 
Chips, solder guard ................ 30 

MIL-C-20 ................................................ 23 
MIL-C-11015 .......................................... 23 
MIL-C-39014 ................ :::: ...................... 23 

MILITARY STYLE 
CC05 .............. 22 CC07 .............. 22 
CC06 .............. 22 CC08 .............. 22 

FILM CAPACITORS 

KEMET STYLE KEMET SERIES (Contd.) MILITARY STYLE (Contd.) 

Page 
CHR01N .......... 32 
CHR01P .......... 32 
CHR01R .......... 32 

Page 
CRH04 ............ 32 
CRH05 ............ 32 
CRH06 ............ 32 

. Page 
F310 ................ 31 
F311 ................ 31 
F320 ................ 31 

Page 
F321 ................ 31 
F330 ................ 31 
F331 ................ 31 

Page 
Parylene Film Flat Kap, 

molded ................................ 31 
CHR10 ............ 32 
CRH01 ............ 32 
CRH02 ............ 32 

CRH07 ............ 32 
CRH08 ............ 32 
CRH09 ............ 32 

Metallized Polycarbonate ...... 32 
Metallized Polycarbonate, MILITARY STYLE 

CRH03 ............ 32 CRHOO ............ 32 military ................................ 32 CFR04A .: ........ 32 CHR01F .......... 32 
CFR04R .......... 32 CHR01 G .......... 32 
CHR01A .: ........ 32 CHR01H .......... 32 
CHR01B .......... 32 CHR01J .......... 32 

MILITARY SPECIFICATION 
MIL-C-39022/9 ..................................... 32 KEMET SERIES 

F241 ................ 32 F246 ................ 32 CHR01C ... : ...... 32 CHR01K .......... 32 MIL-C-39022/10 .................................... 32 
F242 ................ 32 F247 ................ 32 CHR01D .......... 32 CHR01 L .......... 32 MIL~C-55514/3 ..................................... 32 
F245 ................ 32 F248 ................ 32 CHR01 E.; ........ 32 CHR01 M ........ 32 MIL-C-83421 /1 ..................................... 31 

* KEMET® CAPACITOR OEM SALES REPRESENTATIVES ........................................................................... 33 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory KEMET PG. 2 1·1 093 



1500 " CAPACITORS 1500 

KEMET" SOLID TANTALUM CAPACITORS • 

MIL~C-39003* 
ORDERING INFORMATION 
FOR CSR09,{T222),C.$R13 (T212), CSR21 (T262), 
CSR23 (T242), CSR33' (T252), & 
CSR91 (T213) CAPACITORS .' 

CSR XX B 565. K M 

TYPE T 
Capacitors, Fixed, Solid 
Electrolyte, Tantalum 
Established Reliability 

Tubular'Case'-'-Always Sleeved 
09 - Miniature - T222 
13 - Standard - T212 
21 - Standard, low ESR - T262 
23 - Extended Range - T242 
33 - ,Extended Range 
, Low Leakage - T252 
91 - Non-Polar - T213 

VOLTAGE----~~--~--------~ 

, VDC Working VDCSurge 
SJIIlbol 85°C 125°C ,85°C' 125°C 

B .6 ' 4 8 5 
C 10 7 13 9 
D 15 10 20 12 
E' 20 . 13 26 16 
F 35 23 46 28 
G 50 33 65 40 

'H '75 " 50 98 64 
J 100 67 130 86 

. CAPACITANCE -----------------...... 
Expressed in picofarads (1 microfarad' = 
1,000,000 picofarads). First two digits 
represent significant figures. 'Last digit 
specifies the number of zeros to follow. 
Examples 
565 - 5;600,000 = 5.60 I'F 
564 -'- 560,000=, .56 I'F 
563 - 56,000 = .056 I'F 

CAPACITANCE TOLERANCE ---"--------' 
J -±5% 
K-±10% 
M-,±20% 

FAILURE RATE LEVEL IN % PER 1000 HOURS------..J 
M-1% 
P -0.1% 
R -0.01% 
S -0.001% 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606/ (803) 963-:6300 

• This Military Part Numbering System is obsolete in accor
dance with the current specifications. The correct current 
designation for a eSR part number is the MIL Specification 
Number, followed by the Specification (slash) Sheet Number 
and Dash Number (i.e. -MIL-C-39003/01-2270). However, 
the part number breakdown shown above is still widely used 
and, is shown for reference. 

KEMET APPROVED 
FAILURE RATE LEVELS 
MIL-C-39003E 

, 

STYLE , DESCR'IPTION 

CSR09 Polar-Subminiature 

' KEMET 
SERIES 

T222 

CSR13 Polar-Standard MIL Case T212 
CSR21 Polar-Standard, T262 

low ESR, MIL Case 
CSR23 Polar-Extended Range T242 

CSR33 Polar-Extended Range T252 
Low Leakage 

CSR91 Non-Polar T213 

APPROVED FAILURE 
RATE LEVEL 

S (0.001 % IK hrs.) 
S (0.001%/K ius.) 

: S (0.001 % IK hrs.) : 
" 

R (O.Ol%/K hrs.) 
R (0.01% IK hrs.) 

S (0.001 % I.K hrs.) 

, ' 

1·1094 KEMET PG. 3 . For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1500 CAPACITORS 1500 

T110 ORDERING INFORMATION* 

T110 SERIES 
POLAR TYPE & 
T212 (CSR13) 

KEMET standard MIL case hermetic sealed Tl10 Series are 
the leading solid tantalum capacitors in use today. They are 
compact, ruggedly built, designed for minaiturized circuitry, 
and are especially suited for coupling, by-pass, filtering and 
R-C timing circuits. They exhibit excellent stability, extremely 
low DC leakage current, dissipation factor, and impedance 
over a wide temperature and frequency range. 

T 110 A 105 K 050 A S - C 

TANTALUM ~ T - --r---

SERIES -----..... 

Available in standard EIA 'capacitance values from .0047-330 p.F 
in ±20%, ±10%, and ±5% tolerances and working voltages 
from 6-125 VOC. 

Higher CV values in comparable case sizes are available in 
KEMET T140 Series. 

Included in the following Tll 0 Series table is a complete listing 
of T212 Series, qualified as MIL-C-39003 CSR13 capacitors. 
KEMET is approved to manufacture to the S (O.OOl%/K hrs.) 
failure rate level. For additional information refer to KEMET 
Cat. F-1851. 

Tl10, T212 (CSR13), 
T262 (CSR21) 

CASE SIZE ----~ 
AlB/C/O 

PICOFARAD CODE __ -,-_..J 

First two digits represent 
significant figures. Third digit 
specifies number of zeros to follow. 

CAPACITANCE TOLERANCE ---..... 
M-±20% 
K-±10% 
J -±5% 

VOLTAGE ------------' 
At 85°C 
FAILURE RATEt ____ ......;,. ______ ...J 

A - Not Applicable 
L - Obsolete per MIL-C-39003 
M-l%/K hrs. 

P -O.l%JK hrs. 
R -O.Ol%/K hrs. 
S -O.OOl%/K hrs. 

t L, M, P, R & S Failure Rates avallable.for T212 capacitors only. 

LEAD MATERIAL ____________ ...J 

CAPACITOR 
OUTLINE DRAWINGS 

S -Standard 
Available on special order at additional cost: 
(Contact your sales representative.) 
F - Bare Nickel 
G - Gold Plated Nickel 
I - Alloy 180 (Bare) 

SPECIFICATION -------------..... 
(when necessary) 
Cl00 - Uninsulated Capacitors 
C7000 - Reeling Per EIA Specification RS-296C 
C7200 - Reeling Per EIA Specification RS-2960 
Other.- As Applicable 
(All capacitors are sleeved unless specified as above.) 

'I" 1.50±.125l +o13&IHI;s 
rl +b 

A 

DIMENSIONS -INCHES & (MILLIMETERS) 
Case UNINSULATED INSULATED Max. WI. 
Size D ±0.005 (0.13) L ±0.031 (0.79) D "'0.010 (0.25) L "'0.031 (0.79) A Nominal B "'0.001 (0.03) CMaxlmum Grams 

A 0.125 (3.18) 0.250 (6.35) 0.135 (3.43) 0.286 (7.26) 0.5 (12.7) 0.020 (0.51) 0.422 (10.72) 0.57 
B 0.175 (4.45) 0.438 (11.13) 0.185 (4.70) 0.474 (12.04) 0.7 (17.78) 0.020 (0.51) 0.610 (15.49) 1.41 
c 0.279 (7.09) 0.650 (16.51) 0.289 (7.34) 0.686 (17.42) 1.0 (25.4) 0.025 (0.64) 0.822 (20.88) 5.0 
0 0.341 (8.66) 0.750 (19.05) 0.351 (8.92) 0.786 (19.96) 1.1 (27.94) 0.025 (0.64) 0.922 (23.42) 8.5 

* For Military Ordering Information, see page 3. For further details consult T110 Series Catalog F-1851 

,Union Carbide' Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 296061 (803) 963-6300 

EEM 1983 For manufacturets' sales offices refer'to Manufacturers & Sales Offices Directory KEMET PG. 4 1.1095 



1500 CAPACITORS 1500 

~ ~ SOLID TANTALUM CAPACITORS • 

T110 SERIES 
PRODUCT RANGE 

472 
562 
682 
822 

0.010 103 
0.012 123 
0.015 153 
0.018 183 
0.022 223 
0.027 273 
0.033 333 
0.039 393 
0.047 473 
0.056 563 
0.068 683 
0.082 823 
0.10 104 
0.12 124 A 
0.15 154 
0.18 184 
0.22 224 
0.27 274 
0.33 334 
0.39· 394 
0:47 474 
0.56 564 
0.68 684 
0.82 824 
1.0. 105 
1.2 125 
1.5 155 
1.8 185 
2.2 225 
2.7 275 
3.3 335 
3.9 395 
4.7 475 
5.6 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 296061 (803) 963-6300 

1.-3 
1"3· 
1~3 

1-3 
1-3 
1-3 
1-3 

.1-3 
1-3 .. 
1-3 
1-3 
2-3 A 
2-3 
2-3 
2-3 
2-3 
2-3 
2-3 
2-3 
2-3 
2-3 
2-3 
2-3 

1·1096 KEMET PG. 5 For ":!anufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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1500 CAPACITORS 1500 

KEMETF SOLID TANTALUM CAPACITORS • 

T210, T211, T220, T240 
GR500 SERIES 
GRADED RELIABILITY 

For the ultimate in high reliability and design in KEMET's 
GR500 Capacitors with failure rates as low as .001% per 1,000 
hours. These Capacitors are manufactured to KEMET's Specifi
cation GR500 and meet or exceed all requirements of MIL-C-
39003. Capacitance ranges are shown below in ordering infor
mation. 

GR500 Capacitors offer a demonstrated failure rate calculated 
from the most sophisticated and accurate reliability measure
ment method in the capacitor industry. Each production lot of 
these capacitors is subjected to accelerated life testing on a 
100% basis under low impedance circuit conditions. The sub
sequent accumulated data are applied to Weibull Analysis for 
establishing the demonstrated failure rate. These test results, 
including the Weibull plot and a summary of failure rate calcu
lations, are su'pplied with each shipment of capacitors. 

GR500 
ORDERING INFORMATION 

T 210 A 

TANTALUM--...JT T 
SERIES· -
Solid electrolyte, graded high 
reliability, hermetically sealed. 
CASE SIZE ______ --l 

AlB/C/O 

CAPACITANCE PICOFARAD CODE 
First two digits represent significant 
figures. Third digit specifies 
number of zeros to follow. 

125 K 020 

CAPACITANCE TOLERANCE --------I 
M-±20% 
K -±10% 
J -±5% 

VOLTAGE---------------------------I 
At 85°C 

P S 

In addition, all KEMET GR500 Capaciotrs are temperature 
cycled 5 times from -65°C to +125°C and receive seal test, 
leakage current, capacitance, dissipation factor, X-Ray, and 
visual and mechanical inspection on a 100% basis. 

GRADED FAILURE RATE _________ ....J 

% Per 1000 Hours 
M-1 R -0.Q1 
P -0.1 S -0.001 

For a copy of Graded Reliability Specification GR500 and addi
tional information on these capacitors, contact your KEMET 
Sales Representative. 

LEAD. MATERIAL ---------------------------' 
S - Standard (Solder-coated nickel) 
Available on special order at additional cost: 
(Contact your sales representative.) 

KEMET 
GRADED RELIABILITY 

Type:T210B106K020RS 

00 .... i I II II 

".0 

... 0 

70. 0 

50. 0 

10 , I 
20 

F - Bare Nickel 
G - Gold Plated Nickel 

SERIES· 
210 - GR500/J -Axial lead, polar (0.0047-330.0 ILF) 
211 - GR5001N - Axial lead, non-polar (0.0023-160.0 ILF) 
220 - GR500/Z - Axial lead, subminiature, 

polar (0.0047-27.0 ILF) 
240' - GR500/ A - Axial lead, super capacitance, 

polar (0.82-1000.0 ILF) 

KEMET GRADED RELIABILITY 
Lot No.: 8202 Lot Size: 3127 pes. Voltage: 29 Volt Ratio: 1.45 V. 

In (FAILURE AGE) . 
3.0 .0 50 60 ,I, , IIII , I , I1II III, +2.0 

+1.0 

0.0 

" 1IJ 
:::! 30. 
< • fAILURE RATE ,I' .. xP·1 

10' 
A 

.0089 %/k HOURS -1.0 -
u. 20. 

>
Z 
~ 10. 
a: 
1IJ 

0 

0 

c.. 5.0 

~ 3. S a 
=> 
::;: 1. 
=> 
(J 

O. 

O. 

o. 

O. 

0 

0 

Or--
5 

3 

2 

1 
1.0 

/;l ~ 

2.0 3.0 ".0 5.06.0 80 

" . " 1IJ 
..J 

-2.0' o~ 
END OF TEST 120 HOURS S~ 

·3.0 
a 
9 

~ -.... 
I"" .= 

.= 
-5.0 

·6.0 

20 30 40 50 60 0 200 300 400 500 800 
10 100 1000 

FAILURE AGE - HOURS 

For further details consult GR500/J & N (F-2697) & GR500/A (F-2792) & GR500/Z (F-2837) Specification Catalogs. 

,Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 1(803) 963·6300 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory KEMET PG. 6 1·1 097 



1500 CAPACITORS 1500 

KEMET R SOLID TANTALUM CAPACITORS • 

1310 SERIES 
POLAR MOLDED 

Plastic molded, self-insulating, using the same State-of-the-Art 
process techniques employed in the production of KEMET 
popular T110 capacitors. Designed for lead wire pre-forming 
and use in automatic insertion equipment. Exhibit low leakage 
current, good capacitance stability and low dissipation factor 
characteristics. C.V. range .10 to 330 ,uF, 6 to 50 VDC. Will 
op,erate continuously from -55°C to +85°C at full rated voltage 
and with 2h voltage to 125°C. Solderable and weldable, high 
purity solder coated lead wires. Ideal for application in com
mercial and industrial electronic equipment. For additional 
information refer to KEMET T310 Series Product Catalog. 

CAPACITOR 
OUTLINE DRAWINGS 

NOTE: 
'T310 SERIES CAPACITORS ARE 
SUPPLIED WITH BEVELED OR 
ROUNDED ENDS. 

DIMENSIONS 
INCHES & (MILLIMETERS) 

Lead Wire 
Case D L Diameter-W 
Size ±0.010 (0.25) ±0.010 (0.25) ±0.001 (0.03) 

A .138 (3.51) .390 (9.91) .025 (0.64) 

B .190 (4.83) .562 (14.27) .025 (0.64) 

C .300 (7.62) .710 (18.03) .025 (0.64) 

0 .365 (9.27) .875 (22.23) .025 (0.64) 

For PC Board 
Layout - A 

0.6 (15.24) 

0.8 (20.32) 

1.0 (25.40) 

1.1 (27.94) 

For further details consult T310 Series Catalog F-2622 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 296061 (803) 963·6300 

T310 
ORDERING INFORMATION 

T 310 A 104 M 

~::~~LUM , T T -U' -
Molded Polar, Solid Tantalum 

CASE SIZE--
AlB/C/O 
CAPACITANCE IN PICOFARADS 
First two digits are significant figures. 
Third digit is the number of zeros following. 
CAPACITANCE TOLERANCE ____ --I 
M-±20% K-±10% J -±5%' 

VOLTAGE RATING 
At 85°C 

050 A S 
-,-- -

FAILURE RATE LEVEL -------------1 
A - Not Applicable 

'LEAD MATERIAL ----------------1 
S-Standard 

0.1 104 1-4 1-4 
0.12 124 1-4 1-4 
0.15 154 1-4 1-4 
0.18 184 1-4 1-4 
0.22 224 1-4 1-4 
0.27 274 1-4 1-4 

A 0.33 334 1-4 1-4 
0.39 394 1-4 1-4 
0.47 474 1-4 1-4 
0.56 564 1-4 1-4 
0.68 684 A 1-4 1-4 
0.82 824 1-4 1-4 
1.0 105 
1.2 125 
1.5 155 
1.8 185 
2.2 225 
2.7 275 
3.3 335 
3.9 395 
4.7 475 
5.6 565 

1·1098 KEMET PG. 7 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1500 CAPACITORS 1500 

~ R SOLID TANTALUM CAPACITORS • 

T322 & T323 (CX01 & CXOS) 
SERIES (MINIATURE)
EXTENDED RANGE
PRECISION MOLDED 

Extended range molded solid tantalum ca
pacitors designed specifically for high speed 
automatic insertion applications. These ca
pacitors offer an extremely high capacitance 
to volume ratio while still maintaining excel
lent performance characteristics. Supplied 
in four axial-lead tubular case sizes, these 
capacitors are ideally suited for use in 
printed wiring boards and all applications 
requiring a high degree of packaging den
sity. The low impedance at high frequencies 
offered by this capacitor is especially suit
able for decoupling required by high speed 
computers. T322 Series dimensions and 
tight lead wire-to-body concentricity permit 
installation by same automatic insertion 
equipment used for diodes and resistors. 
Available in working voltages of 2 (68 I'F 
maximum), 4, 6, 10, 15, 20, 25, 35, and 50 
(4.7 I'F maximum) volts. Operating tempera
ture range -55°C to +85°C at full rated 
voltage and with % voltage to 125°C with no 
voltage derating required. For additional in
formation refer to KEMET T322 Product Cat
alog Form Number F-2875. These capacitors 
are also available in certain values per 
MIL-C-49137/1 & 5. 

T322 & T323 (CX01 & CX05) 
ORDERING INFORMATION 

T 32X A 474 M 035 A S 

TANTALUMT T 
SERIES~ 
Subminiature, 
Molded, Polar, 
Solid Tantalum. 
Insert appropriate 
number to replace 
letter "X"-
322 or 323 
(CX01 & CX05). 
CASE SIZE ----' 
A, S,C orO 

CAPACITANCE IN 
PICOFARADS 
First two digits are significant 
figures. Third digit is number 
of zeros following. 

CAPACITANCE TOLERANCE 
M-20%* 
K - ±10%* 
J -±5% 

VOLTAGE RATING -------' 
FAILURE RATE LEVEL-----..... 
A - Not Applicable 

LEAD MATERIAL ---------' 
S-Standard 

* M and K Tolerances available 
only for T323 Capacitors. 

CAPACITOR 
OUTLINE DRAWINGS 

rI. 50±.125 "I'" L __ ---<~I·o-,1.50 ±.125l (38.1+3.18)~ .. (38.1±3.18) 

: [J~ ______________ ~I -=1::--

DIMENSIONS -INCHES & (MILLIMETERS) 
Case Size D (Max.) L(Max.) W 

A 0.095 (2.41) 0.260 (6.6) 0.020 (0.51) 

S 0.110 (2.79) 

C 0.180 (4.57) 

0 0.180 (4.57) 

T322 SERIES 
PRODUCT RANGE 

0.290 (7.37) 0.020 (0.51) 

0.345 (8.76) 0.020 (0.51) 

0.420 (10.67) 0.020 (0.51) 

Capacitance Case Raled Vollage (V) Case 
p,F Code Size 2 4 6 .10 15 20 25 35 50 Size 
0.1 104 0.5-3 0.5-3 
0.12 124 0.5-3 0.5~3 
0.15 154 0.5-3 0.5-3 A 
0.18 184 0.5-3 0.5-3 
0.22 224 0.5-3 0.5-3 
0.27 274 0.5-3 0.5-3 
0.33 334 0.5-3 0.5~31"(") 
0.39 394 0.5-3 0.5-3 I ... ') . 
0.47 474 0.5-30.5~3 0~5"3 .•..•. ~ . 
0.56 564 0.5-3 0.5-3 0.5-31'? 
0.68 684 0.5-3 0.5-3 0.5-3 '.' ,.' 
0.82 824 A 0.5-3 0.5"3 0;5-3 .' 
1.0 105 0.5-4 0.5-3 0;5-3 0.5-3 . 
1.2 125 0.5-40.5-3 0.5-3 0.5-3 
1.5 155 0.5-4 0.5-4 0.5-3 0:6-3 0.8-4 C 
1.8 185 0.5-4 0:5-4 0.5~3().Ekf 0.8-4 
2.2 225 0.5-4 0.5-4 (),5-4 0.6-3 0.8-3 1.1-4 
2.7 275 0.5-4 0:5;;rO.5'-4. 0.6-3: 0.8-3 Jrt;;4;~!?r' 
3.3 335 0.5-4 O:5~40.5"40.I"4. ~t~b3_ 1.2-4 ;t.7-4'i· ';).0 
3.9 395 0.5-4 0.5-4 0.5-4 0.7-4 0.9-3 1.2-41.7.4.: 
4.7 475 ~ 0.5-8 0:5~4 0.5;,4 0;7-4 J.Qr1: 1.2-4 1 .. 5~4 2.4.~4* ••. 
5.6 565 ~ 0.5-8 0.5-4. 0.5-4. 0.7-4 1.0-4 1.5-4L7~4 
6.8 685 0.5-1 0 0.5~8 Ol5...a 0.7-61,0~6 1.4-6 1.5-42.4-4 
8.2 825 0.5-10 0.5-80.5.6 0.7-6 1.1~6 1.4-6 1.5-4 2.4.4 

10.0 106 0.5-10 0.5-8 0.6:.e1;0~6 1.5-6 2.0-6 1.5-4 3;5-4 
,12:P.i?('·, ,0.5-100.5-8 0.9-6 1.0-6 1.5-6 2.0-6 2.5-4ll 
15.0, ,.156 •• ~. 0.5-100.6-8 0.9-6 1.5-6 1.5-6 3.0-6 3.8-4 
1 .. 8 .... ·; ... 0.,:.· .. ~.8 ... ·6 ..•. i B 0.5-10 0.6-8 0.9~6 1.5-6 2.3-6 3.0-6 .. Dissipation 
22:0·· '226 0.5-10 0.9-8 1.4-6 1.5-6 3.0':6 4.4-6' Faclor (%) 

27,0 '276 0.5-10 0.9-8 1.4-6 2.2~6 3.3-6 DC ILeakag~ (p,A) 

33,Q:.33§'i" 0,7~10 1.4-8 1.5~6 3.0-6 5,0~.6 
39.0 396 0.7-10 1.4-82.0...a .3.0...a 
47.0 476 C 1.0-10 1.9-82.8...a; 3:0~!3 
56.0 566 1.0-1 01;9~82~8~63:~6i 
68.0 686 1.4-102.8"84;1~. 4.,7..~; 

"D" 
For further details consult T322 Series Catalog F-2875 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606/ (803) 963-6300 
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1500 CAPACITORS 1500 

~ R SOLID TANTALUM CAPACITORS • 

T330 SERIES 
PRECISION MOLDED - RADIAL LEAD 

KEMET T330 < Series, polar-type, radial lead rectangular Pre
cision Molded Tantalum (PMT) capacitors are primarily de
signed for applications that demand full use of the premium 
space available in printed circuitry and high density packaging. 
Compact, space saving T330 Series capaCitors provide superior 
packing factor and space utilization compared with tubular 
units of the same microcoulomb (CV) rating. 

T330 Series capaCitors employ a rectangular sintered, dry 
tantalum anode, transfer molded in precision dies with a high 
impact resistant plastiC having excellent electrical, physical, 
and moisture resistant properties .. The A Case is printed with 
polarity marking whereas B, C, and 0 Cases have the polarity 
symbol permanently molded on top of the plastic case. The 
radius on the two vertical edges at the positive end of B, C, and 
o Cases can also be used as a sensing dimension for automatic 
insertion processes. The location of the standoffs may serve a 
similar sensing function for the A Case. These standoffs, located 
in the base of all case sizes, provide vents for air circulation 
and also allow easy removal of flux residues from leadwire and 
circuit board solder joints. . 

T330 Series capacitors are highly reliable and exhibit perfor
mance characteristics typical of military test standards. They are 
available in capacitance values ranging from 0.1 to 220 micro
farads in ±20, ±10, and ±5% tolerance levels, and in working 
voltages from 6 to 50 volts. At 85°C the capacitors will operate 
continuously at full rated voltage. They are rated to 125°C when 
operated at lY.J of nameplate voltage. In addition, they feature 
exceptionally low DC leakage and Dissipation Factor charac
teristics. These capacitors meet or exceed the environmental 
requirements (except hermeticity tests) of MIL-C-39003. 

They are ideal for by-pass, coupling, and timing applications 
in computers, military ordnance, industrial, entertainment, and 
consumer electronic eq~ipment. 

CAPACITOR 
OUTLINE DRAWINGS 

A CASE r-W-j 

fa 
.020±.006 ! E .500±.I25 
(.51 ±.15) (127±" 18) 

(STAND OF~ S . -t 

T330 
ORDERING INFORMATION 

T 330 

TANTALUM __ .... T T A 104 M 035 A S 

SERIES --- -
Radial Lead 
Precision Molded Polar 
Solid Tantalum 

CASE SIZE -----~ 
AlB/C/O 

-,- -

CAPACITANCE IN PICOFARADS -
First two digits are significant figures. 
Third digit is the number of zeros following. 

-I - -

CAPACITANCE TOLERANCE ____ -.oJ 

M - ±20% - Standard 
K -±10% -Available on request 
J - ±5% -Available on request 

VOLTAGE RATING 

FAILURE RATE LEVEL ------------1 
A - Not Applicable 

LEAD MATERIAL -------------~ 
S - Standard (Solder-Coated Nickel) 

B, C & D CASES 

.OI5±.005 
(.38±.13) 
(STAND OFF) 

L$$3- NOTE: ON THE '8' CASE SIZE 
T THE STAND OFF APPEARS 
,- ONLY BETWEEN THE TWO LEADS. 

DIMENSIONS - INCHES & (MILLIMETERS) 
Case H W 
Size Case Height Case Width 

A 0.345 ±0.008 0.230 ±0.005 
(8.76 ±0.203) (5.84 ±0.127) 

B 0.225 ±0.015 0.285 ±0.015 
(5.71 ±0.38) (7.24 ±0.38) 

C 0.325 ±0.O15 0.325 ±0.015 
(8.26 ±0.38) (8.26 ±0.38) 

D 0.375 '±0.015 0.600 ±0.015 
(9.53 ±0.38) (15.24 ±0.38) 

For further details consult T330 Series Catalog F-1885 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 / (803) 963-6300 

T E 
Case Thickness Case To Wire 

0.105 ±0.005 0.050 ±0.010 
(2.67 ±0.127) (1.27 ±0.25) 
0.170 ±0.015 0.042 ±0.010 
(4.32 ±0.38) (1.07 ±0.25) 
0.170 ±0.015 0.062 ±0.010 
(4.32 ±0.38) (1.57 ±0.25) 
0.195 ±0.015 0.200 ±0.D1 0 
(4.95 ±0.38) (5.08 ±0.25) 

1·11 00 KEMET PG. 9 For manufacturers'. sales offices refer to Manufacturers & Sales Offices Directory 

S 
Lead Spacing 

0.125 ±0.005 
(3.18 ±0.127) 
0.200 ±0.005 
(5.08 ±0.127) 
0.200 ±0.005 
(5.08 ±0.127) 
0.200 ±0.005 
(5.08 ±0.127) 

EEM 1983 



1500 CAPACITORS 1500 

~(RI SOLID TANTALUM CAPACITORS • 

T330 SERIES PRODUCT RANGE 
T330A 

Capacitance Case Rated Voltage (V) 
p,F Code Size 6 10 15 20 25 35 

0.1 104 1-3 
0.12 124 1-3 
0.15 154 1-3 
0.18 184 1-3 
0.22 224 1-3 
0.27 274 1-3 
0.33 334 1-3 
0.39 394 1-3 
0.47 474 1-3 
0.56 564 1-3 
0.68 684 1-3 
0.82 824 1-3 
1.0 105 1-3 
1.2 125 1-4 
1.5 155 1-4 
1.8 185 A 1-4 
2.2 225 1-4 
2.7 275 1-4 
3.3 335 1-4 
3.9 395 1-4 
4.7 475 1-4 
5.6 565 1-6 
6.8 685 1-6 
8.2 825 1-6 

50 

1-3 
1-3 
1-3 
1-3 
1-3 
1-3 
1-3 
1-3 
1-3 
1-3 
1-3 
1-4 
1-4 
1-4 
1-4 

10.0 106 - 1-6 Factor(%) 
12.0 126 - 1-6 I I 

llD ... '"',, 
15.0 156 - 1-6 

Df Leakr (T 18.0 186 1-6 
22.0 226 1-6 

T330B C & D , 
Capacitance Case Rated Voltage (V) 

p,F Code Size 6 10 15 25 35 50 

0.1 104 1-6 1-6 
0.12 124 1-6 1-6 
0.15 154 1-6 1-6 
0.18 184 1-6 1-6 
0.22 224 1-6 1-6 
0.27 274 1-6 1-6 
0.33 334 1-6 1-6 
0.39 394 1-6 1-6 
0.47 474 1-6 1-6 
0.56 564 1-6 1-6 
0.68 684 1-6 1-6 
0.82 824 1-6 1-6 
1.0 105 1-6 1-6 
1.2 125 1-6 1-6 
1.5 155 1-6 1-6 
1.8 185 1-6 1-6 
2.2 225 1-6 1-6 
2.7 275 1-6 1-6 M 
3.3 335 1-6 t-6 2-6 , 
3.9 375 1-6 1-6 1-6 5-6 
4.7 475 1-6 1-6. 1·6 5.6' 
5.6 565 - 1-6 1-6 1-6 1·6 5·6 
6.8 685 - 1-6 1-6 h6. 2-6 5-6 
8.2 825 - 1-6 .. 1c6 1-6 5-6 5-6 

10.0 106 1-6 1-6 11·6 .1~6 5.6 5-6 
12.0 126 1-6 1-6 1:6. 1-6.' 5-6 5-6 
15.0 156 B 1-6 106 2-6 2~6 5-6 10-6 
18.0 186 1-6 1~6 .5-6 5-6 10-6 10-6 

...... 22.0 .. . 226 
•. IT"·,:·· 

1c6 2-6 5-6 5-6 10-6 
·····27;() "276 t~6. 2·6 5"6 5-6 10-6 
"33;0"· 3313 ,'",./":' 1-6 .2-6 5·6, 5-6 10-6 
39:0' 396 ,,' , M 5-6 10-6 10-6 
47:0" A76 C 276 5-6 10-6 10-6 
56,0 566 '5.6 5-6 10-6 

,.>68.0 686. .. , ....•. , ,5-6 5-6 10-6 , 
82.0 826 5-6 5-6 10-6 

100.0 107 5-6 10-6 
120.0 127 D 5-6 10-6 
150.0 157 5-6 10-6 
180.0 187 10-6 
220.0 227 10-6 

Case 
Size 

A 

Case 
Size 

B 

C 

D 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 I (803) 963-6300 

T340 SERIES 
PRECISION MOLDED - RADIAL LEAD 
The compact space saving T340 Series is transfer molded in 
precision dies with a high impact resistant plastic having excel
lent electrical, physical, and moisture resistant properties. 

Marking is provided on the top of the case to allow visual 
inspection for proper polarity and placement after insertion. 
In addition, positive polarity identification is achieved by an 
easily recognized molded radius on the positive end of the 
case. This physical polarity identification is readily observed 
after capacitor placement as a further aid to the top marking 
in prevention of possible reverse insertion. 

Standoffs, located in the base of all case sizes, provide vents 
for air circulation and also allow easy removal of flux residues 
from leadwire and circuit board solder jOints. With very low 
impedance and ESR values, the T340 Series features excep
tionally low OC leakage and OF characteristics. 

T340 Series capaCitors are highly reliable and exhibit perfor
mance characteristics typical of military test standards. 

T340 
ORDERING INFORMATION 

T 340 A 

TANTALUM __ ....IT T 
SERIES -
Radial Lead, 
Precision Molded Polar, 
Solid Tantalum 

CASE SIZE -------' 
AlB/C/O/ElF 

CAPACITANCE IN PICOFARADS 
First two digits are significant 
figures. Third digit is the 
number of zeros following. 

CAPACITANCE TOLERANCE 
M - ±20% - Standard 
K -±10% -Available on request 
J - ±5% - Available on request 

VOLTAGE RATING 

105 M 035 A S 

FAILURE RATE LEVEL -----------' 
A - Not Applicable 

LEAD MATERIAL 
S - Standard (solder-coated copperweld) 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory KEMET PG. 10 1·1101 



1500 CAPACITORS 1500 

~ , SOLID TANTALUM CAPACITORS • 

T340 SERIES 

CAPACITOR 
OUTLINE DRAWINGS 

A B 

• 'F' case size is same as '0', but with .200" (5.0mm) lead 
spacing. Specify 'T340F' when ordering for this spacing. 

DIMENSIONS 
INCHES & MILLIMETERS 

Maximum Maximum Maximum 
Case Height" Case Width Case Thickness 

Case H W T 
Size inches mm inches mm inches mm 

A 0.287 7.3 0.185 4.7 0.165 4.2 
B 0.327 8.3 0.283 7.2 0.157 4.0 
C 0.413 10.5 0.287 7.3 0.169 4.3 
0 0.413 10.5 0.484 12.3 0.287 7.3 
E 0.413 10.5 0.484 12.3 0.484 12.3 
F 0.413 10.5 0.484 12.3 0.287 7.3 

• Includes Standoff Height of 0.015 ±.005/1 (0.38 ±0.13mm) for All Case Sizes. 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 296061 (803) 963~6300 

T340 SERIES 
PRODUCT RANGE 

0.1 104 
0.12 124 
0.15 154 
0.18 184 
0.22 224 
0.27 274 
0.33 334 
0.39 394 
0.47 474 
0.56 564 
0.68 684 
0.82 824 
1.0 105 
1.2 125 
1.5 155 
1.8 185 
2.2 225 
2.7 275 
3.3 335 
3.9 395 
4.7 475 
5.6 565 

A 

Lead Spacing Lead Length 
S L 

inches mm Inches mm 
±0.020 "'0.5 ±0.078 ±2.0 

0.100 2.5 0.600 15.0 
0.200 5.0 0.600 15.0 
0.200 5.0 0.600 15.0 
0.400 10.0 0.600 15.0 
0.400 10.0 0.600 15.0 
0.200 5.0 0.600 15.0 

1·1102 KEMET PG. 11 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

A 

E 

Lead Diameter 
D 

inches mm 
±0.001 ±0.3 

0.020 0.50 
0.020 0.50 
0.020 0.50 
0.025 0.65 
0.025 0.65 
0.025 0.65 

EEM 1983 



1500 CAPACITORS 1500 

~rR SOLID TANTALUM CAPACITORS • 

T350, T351, T352, T353, T354 & 
T355 SERIES 

FEATURES AND APPLICATIONS 
The new KEMET 'UltraDip' Capacitors offers the designer of 
quality instruments and entertainment systems the widely 
recognized advantages inherent in solid tantalum capacitors 
at competitive prices. 

The T350, T351 , T352, T353, T354 and T355 Series are minia
ture dipped solid tantalum capacitors which provide the de
signer with the advantage of compactness plus low leakage 
and low DF performance characteristics for filtering, bypass
ing, coupling, blocking and RC timing circuits. This series 
features a capacitance range from 0.1 to 680 microfarads at 
voltages from 3 to 50 VDC. 'UltraDip' capacitors utilize the 
same sophisticated materials and processes which have ad
vanced Union Carbide to the leadership position in solid 
tantalum capacitors. 

The plastic case provides a tough barrier coating and main
tains precision of lead wire spacing within ±0.015 inch. The 
new gold color epoxy utilized permits laser marking with 
outstanding permanency and legibility. These laser marked 
gold color epoxy products meet all visual requirements of 
Mll-I-46058. All case sizes are printed with capacitance, 
voltage, polarity and vendor identification. 

Solid tantalum devices exhibit no degradation failure mode 
during shelf storage and show a constantly decreasing failure 
rate (i.e., absence of wearout mechanism) during life tests. 

The 'UltraDip' Series provides self-insulating cases which 
are resistant to shock and vibration. These capacitors exhibit 
low DCl, ESR and Impedance and have excellent temperature 
stability. 

CAPACITOR 
OUTLINE DRAWINGS 

T350, T351, T352, T353, T354 & T355 SERIES 
ORDERING INFORMATION 

T 35X A 105 M 035 A S 

TANTALUM -----I T 
SERIES ------....... 
Insert appropriate 
number to replace 
letter "X" - 350, 
351, 352, 353, 354 or 355. 

CASE SIZE ------...... 
A, B, C, D, E, F, & G 

CAPACITANCE IN PICOFARADS 
First two digits are significant figures. 
Third digit is the number of zeros following. 

CAPACITANCE TOLERANCE -------' 
M-±20% 
K -±10% 

VOLTAGE RATING ------------..1 
For 6.4 Volts Use 006 
FAILURE RATE LEVEL __________ ...J 
A - Not Applicable 

LEAD MATERIAL 
S- Stand~rd 

T353 T354 T355 

H MAX. 
r'~ ~'1-1 rr'~ 

H MAX. H MAX. n H MAX. 

.39 MIN. 
(10) 

I 
~-t 

, 18 ' 
i,,, ,. 1. ,,,,,, fl-4 

0.2 ' I 
(O.S) -_----1 

.10 • 
_(2.54) 

.02 . (4.S) MIN. 
(0.5)'~ 

.02' J ~. _. I (4.75 ±.Sl) 
(0.5) '-1. ---*- ---.i 

.250 • .12S· 
(S.3S) (3.1S) 

• Lead tolerance = ±.015" (±.38mm) 

DIMENSIONS - INCHES (MILLIMETERS) 
All T350 T351 T352 T353 T354 T355 ._---

Case D H* H* H* H* H* H* 
Size Diameter Length Length Length Length Length Length 

A .175 (4.5) .280 (7.1) .380 (9.6) .400 (10.2) .400 (10.2) .340 (8.6) .340(~_ 

B .175 (4.5) .300 (7.6) .390 (9.9) .410 (10.4) .410 (10.4) .350 (8.9) .350 (8.9) 
C .196 (5.0) .330 (8.4) .420 (10.7) .440 (11.2) .440 (11.2) .380 (9.6) .380 (9.6) 
0 .196 (5.0) .340 (8.6) .430 (10.9) .450 (11.4) .450 (11.4) .390 (9.9) .390 (9.9) 
E .216 (5.5) .350 (8.9) .440 (11.2) .460 (11.7) .460 (11.7) .400 (10.2) .400 (10.2) 
F .236 (6.0) .390 (9.9) .480 (12.2) .500(12.7) .500 (12.7) .440 (11.2) .440 (11.2) 

--
G .250 (6.3) .400 (10.2) .490 (12.4) .510 (13.0) .510 (13.0) .450 (11.4) .450 (11.4) -. 
H . 300 (7.6) .400 (10.2) .500 (12.7) .520 (13.2) .520 (13.2) .470 (11.9) .470 (11.9) 
J .330 (8.4) .500 (12.7) , .580 (14.7) .550 (14.0) 
K .350 (8.9) .530 (13.5) use use .630 (16.0) .610 (15.5) use 
l .350 (8.9) .630 (16.0) T353 T353 .730 (18.5) .710 (18.1) T354 
M .400 (10.2) .670 (17.0) .760 (19.3) .740 (18.8) . u .. Note. All H DimenSions are from CapacItOr seating plane to top of Capacitor. 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 296061 (803) 963-6300 
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1500 CAPACITORS 1500 

~@ SOLID TANTALUM CAPACITORS • 

T350, T351 , T352, T353, T354 & T355 
PRODUCT RANGE 

124 
154r----+-----+----~----~----~----_, 
184~---+----~----~----1_----+_----f'~A( 
224~---+-----+----~----~----~----~ 
274~---+-----+----~----~----~----~; 
334r----+-----+----~----~----~----_, 
394r----+-----+----~----~----~----_, 
474~---+-----+----~----~----~----_i.~,AU~~J 

0.56 564 r----+-----+----~----~----~----___t." 
0.68 684 r----+-----+----~----~----~----_, 
0.82 824 ~---+-----t----_+--_+_~~TI~~ 
1.0 105 /---+--_+---+---/ 
1.2 125 I----+---.-t---+~..,-"c:!'" 
1.5 155 r----t------t-----~ 
1.8 185 ~---t-----+-~_:_....,.." 
2.2 225 I----+----j 
2.7 275 1----+..,..,....,.=:--;: 
3.3 335 f----j 
3.9 395 r-=,.,.,;" 
4.7 475 
5.6 565 
6.8 685 
8.2 825 

10.0 106 
12.0 126 
15.0 156 
18.0 186 
22.0 226 
27.0 276 
33.0 336 
39.0 396 
47.0 476 
56.0 566 
68.0 686 
82.0 826 
00.0 107 
20.0 127 
50.0 157 
80.0 187 

227 
277 
337 
397 
477 
567 
687 

L--t-C,[se Size 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 1(803) 963-6300 

T361, T362, T363 (CX02), 
T368 & T369 (CX12) SERIES 
DIPPED - ECONOMICALI 
.1-330 fLF 6-50 VDCI 
LOW DC LEAKAGE 
KEMET dipped solid tantalum capacitors 
offer the designer of quality instruments 
and entertainment systems the widely
recognized advantages inherent in solid 
tantalum capacitors at prices competitive 
to conventional electrolytic capacitors. 
Their concept is the result of the applica
tion of KEMET's superior know-how in 
the production of Military and High Re
liability tantalum capacitors coupled with 
the unique automated assembly methods 
developed for computer-part production. 
These capacitors are dipped in a new 
gold color resin with easy-to-read laser 
markings. 
These capacitors are also available in 
certain values per MIL-C-49137/2: T363 
(CX02) and T369 (CX12). T369 capacitors 
are available in A & B cases only. 

T361, T362, T363 (CX02), T368 
& T369 (CX12) 
ORDERING INFORMATION 

T 36X B 155 M. 050 A S 

TANTALUM I 
SERIES 
Insert appro
priate number 
to replace 

. letter "X" 
361,362,363 

(CX02),368 
or 369 (CX12) 

CASE SIZE 
A, B, C or D. T361 
& T369 capacitors 
available only in 
A & B cases. 

CAPACITANCE IN 
PICOFARADS 
First two digits are 
significant figures. 
Third digit is the 
number of zeros 
following. 

CAPACITANCE---------' 
TOLERANCE 
M - ±20%* 
K-±10%* 
J-±5% 

VOLTAGE RATING-------' 

FAILURE RATE LEVEL --------' 
A - Not Applicable 

LEAD MATERIAL---------' 
S-Standard 
* T363 & T369 capacitors available only 

at M & K tolerances. 

1·1104 KEMET PG. 13 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1500 CAPACITORS 1500 

~ R. SOLID TANTALUM CAPACITORS • 

CAPACITOR 
OUTLINE DRAWINGS 

T361* 
ASIB CASES 

o 

~+ .IS7_.032 

E(4.~5±.SIl 
.200:1;.020 
(5.OS:!:.511 

T362/T363(CX02) 
A,B,C SI 0 CASES VOn 

.020±.002 
(.5It.05) 

J 
~ 
.IS7±.032 

~
(4.75±.SIl 

1.-1 
.250:!-.015 
(6.35±.3S) 

T368/T369(CXI2) 
AS B CASES 

1---~250±.025 
6.35±.64) 

C S D CASES 

rrW~ -1 T r-

U 9 -. 4 .100 MAX -
.020 (2.54) 

i:5~02 IS7+ 032 -.- .lsA.032 

±.~ m i4I5±.SI> .?~~)+ m_ (4·15±.SI> ~ 
~.125±.015 -l T.-.250±.015 

(3.IS±.38) (6.35±.3S) 

DIMENSIONS 
INCHES & (MILLIMETERS) 

T361 T362/T363 

Case D H D H 
Size Diameter Height Diameter Height 

A 0.175 (4.45) 0.434 (11.02) 0.175 (4.45) 0.350 (8.89) 

B 0.250 (6.35) 0.552 (14.02) 0.250 (6.35) 0.500 (12.70) 

C - - 0.350 (8.89) 0.650 (16.51) 

D - - 0.400 (10.16) 0.750 (19.05) 

T361, T362, T363, T368 & T369 SERIES 
PRODUCT RANGE 

Capacitance Case Rated Voltage (V) Case 
p.F Code Size 6 10 15 20 25 35 50 Size 

0.1 104 1-4 1-4 
0.12 124 1-4 1-4 
0.15 154 1-4 1-4 
0.18 184 1-4 1-4 
0.22 224 1-4 1-4 
0.27 274 1"4 1-4 
0.33 334 1-4 1-4 
0.39 394 1-4 1-4 
0.47 474 A 1-4 1-4 A 
0.56 564 1-4 1-4 
0.68 684 1-4 1-4 
0.82 824 1-4 1-4 1-4 
1.0 105 1-4 1-6 1-4 1-4 
1.2 125 1-6 1-6 1-6 1-6 
1.5 155 1-6 1-6 1-6 1-6 1-6 
1.8 185 1-6 1-6 1-6 1-6 1-6 
2.2 225 - 1-6 1-6 1-6 1-6 1-6 J o6 

'.~:!',; 2.7 275 - 1-6 1-6 Fs' 1-6 1-6 2-6 
3.3 335 1-6 1-6 1-6 1-6 1·6 2-6 2-6 !~r~ 3.9 395 1-6 1-6 1-6 1·6 1-6 2-6 2"6; 
4.7 475 1-6 1-6 1·6 2~6 2-6 .2·6; 2-6; 
5.6 565 1-6 1~6 1-6 2-6 2·6 2-6 3~6 
6.8 685 1-6 1-6 1~6, 2·6 2-6 ,g~6 3-6 
8.2 825 1-8 1~8 1-8 2-8 2-8 3-B 4-B C 

10.0 106 1-B hB; 2-8; 3-8' 2·8 5-B 5-B 
12.0 126 1-B 1"8 2~8' 3-B 4-B 5-B 6-B 
15;0 156 1·8 2-8 3"8 3·B. 5-B 5-B 6-B 
1B.O 186 a 1-8 2-8 3-a 4-B 5-B 5-B 6~a 0 
22.0 226 2·B 3"8 38" 5-8 9-B B-B 0~8 i .... :~ ,:,\ 
27.0 276 2-8 3-8 5-B 5-B 9-B 10~8 

'33;0 336 
,'~ 

3~B 3-8 5-B 10-B 9-B 10.8 
39.a 396 3~8 5-6 5-B 10·8 t()·Sl()~8 
47.0; 476 ;3.8 5~S 10-8 10-815-8 10-8 
,56.0 566 

I;·"." 
4-8 5-8 10-8 H;:a' 15-S' . 

J!M. 686 ..4.8 10-8 10-8 15~8; 15~8 
82.0 B26 5-10 10-10 f$:{o' 15-10· .... 

100.0 107 10-10 10-10 20+1020-10 
120.0 127 C 10-10 15::10 20'"11) ..... 
150.0 157 10-10 2~10 20.;10 
180.0 187 1l'HO 20~10 ~. Dissipation Factor (%) 220.0 227 :.0; 20-10 29~10 
270.0 2n 20~10 IDC Leyage (i) I 
330.0 337 20-10 

T36S/T369 

D T W H 
Diameter Thickness Width Height 

0.175 (4.45) - - 0.350 (8.89) 

0.250 (6.35) "- - 0.500 (12.70) 

- 0.250 (6.35) 0.450 (11.43) 0.440 (11.18) 

- 0.275 (6.99) 0.600 (15.24) 0.660 (16.76) 
• T361 style IS electncally Identical to T362 style, except for lead spacing and lead diameter (available In A & S cases only). 

For further details consult T361, T362, T363, T368 & T369 Catalog F-2638 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 296061 (803) 963-6300 
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1500 CAPACITORS 1500 

~ R' SOLID TANTALUM CAPACITORS • 

MICRON SERIES 

The KEMET Micron Series is a complete line of microminiature 
solid tantalum capacitors designed to provide maximum elec
trical performance and capacitance-to-volume ratio for micro
miniaturized, high density, and integrated circuits. The capaci
tors consist of ultra-small anode assemblies encapsulated in 
epoxy. The CV range is 0.0022-220 JLF, 2-50 volts. Capacitance 
values are identified by color codes. For additional information, 
including non-polar styles, refer to KEMET Micron Series Pro
duct Catalog (Form F-271 0). 

CAPACITANCE 
COLOR CODING 
T370, T371, T372, T373, T374, T376, T380, T382, 
T384, T386 

Code for Capacitance in Picofarads 
Color 1st & 2nd Dol 

Black" 0 
Brown 1 
Red 2 
Orange 3 
Yellow 4 
Green 5 
Blue 6 
Violet 7 
Grey 8 
White 9 

* Black 001 is not marked on black case. 

CAPACITOR 
OUTLINE DRAWINGS 
T370 & T372 

TOLERANCE DOT 
CIF REQUIREOI 

±5% = Gold Dol 
±10% = Silver Dot 
±20% = None 
+40% = None 
-2C% . 

DIMENSIONS 
INCHES & (MILLIMETERS) 

Case H 
Size Maximum 

3rd Dot Decimal Multiplier 

1 
10 

100 
1,000 

10,000 
100,000--

1,000,000 
10,000,000 

-
-

POLARITY INOICATORCREOI 

3RO. CAPACITANCE DOT 

2ND. CAPACITANCE DOT 

I ST. CAPACITANCE DOT 

LEAD LENGTH: POS.-1.62S±.I25 
C41.28±3.181 

NEG·-c'3W:ff~.~81 

W 
Maximum 

T 

MICRON 
ORDERING INFORMATION 

T 3XX B 472 M 035 A S 

:::~~:~M T T J] 
CASE SIZE 

CAPACITANCE IN PICOFARADS 
First two digits are significant 
figures. Third digit is the number 
of zeros following. 

CAPACITANCE TOLERANCE 
M - ±20% J - ±5% . 
K - ±10% L - +40%, -20% 

VOLTAGE RATING 

FAILURE RATE LEVEL 
A - Not Applicable 

LEAD MATERIAL 
S - Standard (solder-coated nickel) 
G - Gold-plated nickel (optional for T380 & T382 Series. 

Consult your sales representative.) 

• Insert appropriate numbers to replace XX's for Series desired. 
T370, T371, T372, T373, T374, T376, T380, T382, T384 or T386. 

T372 AXIAL LEADS 

TOLERANCE DOT 
!IF REQUIREOI 

S 

POLARITY INOICATORCREOI 

3RO. CAPACITANCE DOT 

2ND. CAPACITANCE DOT 

15T. CAI'IICITANCE DOT 

MINOR MARKING VARIATIONS MAY· BE 
APPLIED AT MANUFACTURER'S OPTION. 
CONSULT MICRON CATALOG F-2710 FOR 
FURTHER DETAILS. 

Lead Diameler 
Maximum LEAD SPACING "'0.001 (0.03) 

A 0.125 (3.18) 0.070 (1.78) 0.040 (1.02) 0.050 ±0.015 (1.27 ±0.38) 0.010 (0.25) 
B 0.165 (4.19) 0.120 (3.05) 0.070 (1.78) 0.100 ±0.020 (2.54 ±0.51) 0.010 (0.25) 
C 0.225 (5.72) 0.185 (4.70) 0.075 (1.91) 0.150 ±0.020 (3.61 ±0.51) 0.010 (0.25) 
D 0.290 (7.37) 0.220 (5.59) 0.110 (2.79) 0.180 ±0.025 (4.57 ±0.64) 0.016 (0.41) 
E , 0.310 (7.87) 0.230 (5.84) 0.130 (3.30) 0.200 ±0.025 (5.08 ±0.64) 0.016 (0.41) 
F 0.4 75 (12.07) 0.375 (9.53) 0.150 (3.81) 0.300 ±0.025 (7.62 ±0.64) 0.016 (0.41) 

For further details consult T370 (Micron) Catalog F-2710 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928. Greenville, SC 296061 (803) 963-6300 

1·1106 KEMET PG. 15 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1500 CAPACITORS 1500 

~R SOLID TANTALUM CAPACITORS • 

MICRON SERIES 
T370 & T372 
PRODUCT RANGE 

Capacitance Case 
/LF Code Size 2 

0.0022 222 
0.003~ 332 
0.004 472 
0.0068 682 
0.010 103 
0.015 153 
0.022 223 
0.033 333 
0.047 473 
0.068 683 A 
0.1 104 
0.15 154 
0.22 224 
0.33 334 
0.47 474 
0.68 684 
1.0 105 
1.5 155 I-
2.2 225 0.5-15 
3.3 335 
4.7 475 
6.8 685 

10.0 106 B i .b-1§ 
15.0' 156 
22.0 226 C 

W:g··· ... 336 
476 0 ... 68.0 . 686 

100.0 107 E 

3 4 

0.5-10 
0.5-10 

1.0~10 
1.0-10 

1.0-10 
1.0-15 

... 2.0~10 
3.0-10 

Rated Voltage (V) Case 
6 10 15 20 25 35 Size 

0.5-10 A 0.5-10 
0.5-10 1.0-8 
0.5-10 1.0-8 
0.5-10 1.0-8 
0.5-10 1.0-8 
0.5-10 1.0-8 
0.5-10 . 1.0-8 

B 0.5-10 . 1.0-8 
0.5-10 1.0-8 
0.5-10 1.0-8 
0.5-10 1.0-8 
0.5-10 1.0-8 

0.5-10 1.0-8 
0.5-10 J.0-8 

0.5-10 J.0-6 1.0-8 
1.0-6 1.0-8 C 

1.0~6 LO-8 
1.()-6 .. 1.0-6 2.0-8 

" 

1.0-6 1.0-6 2.0-8 0 1.0-6 2.0-8 
1.0-6 2.0-6 3.0-8 

1.0-6 2.0-6 3.0-6 9.0-8 E 
2.0-6 3.0-6 9.0-8 F 2.0-6 3.0-6 9.0-8 

2.0"10 3.0-6 
3.0-10 9.0~a ...... 

9.0-8 
9.0-8. DC Le~kage (itA) 

9.0'a JJ 
150.0 157 

I 
9.0-10 ~ISSiPati+ Factor (%) 22o.Qi: 227 F 9.0~15· .. 

T374 & T376 
CAPACITOR OUTLINE DRAWINGS 

T374 RADIAL LEADS 

TOLERANCE DOT 
(IF REQUIRED) 

DIMENSIONS 

LJ 

3RD. DOT a POLARITY INDICATOR 

2ND. CAPACITANCE DDT 

I ST. CAPACITANCE DOT 

LEAD LENGTH: POS.-1.625±.125 
(41.2S± 3.IS) 

NEG.-1.375±.125 
(34.93±3.IS) 

INCHES & (MILLIMETERS) 
Case L D 
Size Maximum Maximum 

A 0.125 (3.18) 0.070 (1.78) 
B 0.160 (4.06) 0.070 (1.78) 
C 0.200 (5.08) 0.080 (2.03) 
D 0.225 (5.72) 0.100 (2.54) 
E 0.250 (6.35) 0.150 (3.81) 

For further details consult T370 (Micron) Catalog F-271 0 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 296061 (803) 963-6300 

T376 AXIAL LEADS 

1~D r 
:~3RD' DOT a POLARITY INDICATOR 

TOLERANCE DOT L 2ND. CAPACITANCE DOT 
(IF REQUIRED) 

1ST. CAPACITANCE DOT 

LEAD DIAMETER: .010±.001 
(.25±.03) ~ 

S Lead Diameter 
Lead Spacing ±0.001 (0.03) 

0.050 ±0.015 (1.27 ±0.38) 0.010 (0.25) 
0.050 ±0.015 (1.27 ±0.38) 0.010 (0.25) 
0.050 ±0.D15 (1.27 ±0.38) 0.01 0 (0.25) 
0.070 ±0.020 (1.78 ±0.51) 0.010 (0.25) 
0.120 ±0.025 (3.05 ±0.64) 0.016 (0.41) 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory KEMET Pit. 16 1-1107 



1500 CAPACITORS 1500 

KEMET R SOLID TANTALUM CAPACITORS • 

MICRON SERIES 
T374 & T376 
PRODUCT RANGE 

0.0022 
0.0033 
0.0047 
0.0068 
0.01 
0.Q15 
0.022 
0.033 
0.047 
0.068 
0.1 
0.15 
0.22 
0.33 
0.47 
0.68 
1.0 
1.5 

222 
332 
472 
682 
103 
153 
223 
333 
473 A 
683 
104 
154 
224 
334 
474 
684 
105 
155 

MICRON SERIES 
T380, T382 
(SMALLEST LEADED ENCAPSULATED SOLID 
TANTALUM CAPACITORS AVAILABLE) 
POLAR-EPOXY ENCAPSULATED - RECTANGU
LAR SHAPE - RADIAL OR AXIAL LEADS 
• 0.0047 to 0.47J.'F • 130% Surge Voltage Rating 
• 2 to 20 VDC • ±20%, ±10%, and ±5% 
• -55°C to +125°C Tolerances also Available 

CAPACITOR 
OUTLINE DRAWINGS 

T380 RADIAL LEADS 
.040UAX 
0.021 3RO. DOT a POL.ARITY 

INDICATOR 

T382 AXIAL LEADS 

-1 
(21~~IMAX ACTUAL.~IZE 

2ND. CAPACITANCE ,DOT r 
TOLERANCE DOT 
Of'REQUIRED) TOL.ERANCE DOT 

UF REQUIRED) 

~J' LEAD LENGTH: POS.-1.625± .1215 
I (4I.U±:s.IS) 
, NEG.-1.51S± .125 

(34.SlS±3.I8) 

. 1ST. CAPACITANCE DOT 

REFER TO PAGE 51 FOR 
CAPACITANCE COLOR COOING + .0I0±.OOI 
C.U:!:.031 

For further details consult T370 (Micron) Catalog F-2710 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928. Greenville. SC 296061 (803) 963-6300 

T380 & T382 MICRON 
PRODUCT RANGE 

Capacitance Case 
p,F Code Size 2 

0.0047 472 
0.0068 682 
0.010 103 
0.015 153 
0.022 223 
0.033 333 A 0.047 473 
0.068 683 
0.10 104 
0.15 154 
0.22 224 

4 

0.33 334 f---- 0.5-10 
0.47 474 0.5-10 

Rated Voltage (V) Case 
6 10 15 20 Size 

0.5-10 
0.5-10 
0.5-10 
0.5-10 
0.5-10 
0.5-10 A 0.5-10 
0.5-10 

0'.'] J 0.5-10 
0.5-10 

DC Leakage (p,A) 
Dissipation Factor ,(%) 

1·1108 KEMET PG. 17 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1500 CAPACITORS 1500 

~rp: SOLID TANTALUM CAPACITORS • 

MICRON SERIES 
T384, T386 

POLAR/EPOXY ENCAPSULATED/HIGH 
EFFICIENCY ICYLINDRICAL SHAPE 

CAPACITOR 
OUTLINE DRAWINGS 

• 0.0010-22!£F • - 55°C to + 125°C 
• 2 to 20 VDC • Solder-Coated Nickel Leads 

T384 RADIAL LEADS 

• High Charge (CV) Efficiency 
• ±20%, ±1 0%, and ±5% Tolerances also Available 

ACTUAL SIZE 
RADIAL 

A CASE B CASE C CASE D CASE 

3RD. DOT 8 
POLARITY INDICATOR 

2ND. CAPACITANCE DOT 

TOLERANCE DOT 
(IF REQUIRED) 

LEAD LENGTH: 

l j POS.-1.625±.I25 NEG.-1.375±.I25 
, , (41.28± 3.18) (34.93 3.18) 

LEAD DIAMETER: .010±.001 n 
s (.25± .03) U 

~ DIMENSIONS 
INCHES & (MILLIMETERS) 

E CASE 

T384 & T386 
PRODUCT RANGE 

F CASE 

~ 

Case 
Size 

A 
B 
C 
0 
E 
F 
G 

Capacitance Case Rated Voltage (V) Case 
p.F Code Size 1--;2;--Y--;;-3 ----;r---;;4-.---;;:6~~1""O--r--O-15;:---.--;;:20.----l Size 

H~!~ !~~ 1---+--t---+---+-~:s~1 :~;.i:,~l " 
0.0068 6820.6-,10 
0.010 1 03 '0;5~1 0 
0.D15 153 1---+---+---+--I---+---IO.5~10 A 
0.022 223 1---+---+---+--I---+---10.1HCl 
0.033 333 A 1----+---+---+--1---+---1 0;5~10'· 
0.047 473 1---+---+---+--1---+--.., O'.5~1O 
0.068 683 1---+---+---+--1---+--.., a.5ci 0 

.' . 
0.10 1 04 I---+---+---+-~I--l---+--.., 0.5~10 
0.15 154 1----+---+---+--I---+---I:i,).5~aE ...• ' .• , 
0.22 224 I---+--t---+---+--J ii.e;tf 0·!"c9,. lB. 
0.33 334 1----+---+---+---1- O.5.:a'0.5~6 t,0~6.: C. 
0.47 474 1---+--t--,-.,.,)·0.5~6 .. .0.5;13 .. 1.0,6: D 
0.68 684 1----+---+0 . .5:10 0.5-6,1,,0::6< 1.0-6 
1.0105 1---.,.,)0':5010 0 .. 5,-10i.6~6 1.0-6j.0-6· .. E., :J .. !'15,5 :,.,O.5~15, 0.5-10 J,O:,N 1.0~,6J.Q:{L 1.0-6 "F. 
2.2 .??5c ,,8 .0.5:1111.0:10 } .• 0:.13 ... 1.0-6 J.0~6f:(j:6, ."G .. 

. ~:~!~;. j~t.0~15 1.0-10 i:~:}~ ;:~:~.·.jsg~!;t'D']6' J 
6.8 685 1.0-15 1.0-10 1.0-10 .1.0.:6 

.10.0 ·106.E J~Oc15 1.0-10 io:16 
15.0 156 F 1.0-151.'.0-10. • DC Leakage (p.A) 

'22:0:226" >'G'1.0~15· Dllssipation Factor ('Yo) 

For further details consult 7370 (Micron) Catalog F-2710 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 I (803) 963-6300 

L D 
Case Length Case Diameter 

Maximum Maximum 

0.110 (2.79) 0.067 (1.70) 
0.125 (3.18) 0.067 (1.70) 
0.145 (3.68) 0.067 (1.70) 
0.160 (4.06) 0.077 (1.96) 
0.190 (4.83) 0.077 (1.96) 
0.200 (5.08) 0.080 (2.03) 
0.215 (5.46) 0.098 (2.49) 

S 
Lead Spacing 

±O.015 (±O.38) 

0.050 (1.27) 
0.050 (1.27) 
0.050 (1.27) 
0.050 (1.27) 
0.050 (1.27) 
0.050 (1.27) 
0.070 (1.78) 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory KEMET PG. 18 1·1109 



1500 CAPACITORS 1500 

I 

KEMET'R SOLID TANTALUM CAPACITORS • 

MICRON SERIES 
T371 & T373 
THE FOLLOWING ADDITIONAL MICRON SERIES 
ARE ALSO AVAILABLE: NON-POLAR, AXIAL OR 
RADIAL LEADS, RECTANGULAR SHAPE, 
EPOXY ENCAPSULATED 
•. 001 to 33 ~F • 2 to 50 VDC • -55°C to +125°C 

CAPACITOR OUTLINE DRAWINGS 
T371 Radial Leads 

TOLERANCE DOT 
(IF REQUIRED) 

2ND. CAPACITANCE DOT 

3RD. CAPACITANCE ~OT 

1ST. CAPACITANCE DOT 

LEAD LENGTH: 1.625±.125 
(41.29t:3.IB) 

TOL. 
DOT 

2ND. 

3RD. 

1ST. 

For further details consult T370 (Micron) Catalog F-2710 

T411, T412 (CWR01), T421 & T422 
(CWR02) SERIES - TANT~LUM CHIP 
CAPACITORS 
KEMET Tantalum Chip Capacitors present, at an economical 
price, maximum volumetric efficiency and high temperature 
capability. They are manufactured using a Union Carbide devel
oped copper coating process that permits assembly tem
peratures up to 300°C for a short duration and continuous 
operating temperatures to 175°C when derated linearly to 25% 
of the 85°C voltage rating. T412 (CWR01) and T422 (CWR02) 
per MIL-C-55365 are KEMET's military equivalent capacitors 
of the 411 and 421. They are specially designed for use In 
hybrid circuit and PC board applications using solder reflow 
bonding techniques. The anode connection consists of a solder 
coated nickel tab. Cathode connection is made to the solder 
coating surrounding the body of the chip. Standard capaci
tance values are from 0.1 to 100 ~F with unlisted values avail
able on special order. Voltage range is 4 to 50 VDC. For 
information on chips that are suitable for other bonding tech
niques (including epoxy), contact your KEM.ET representative. 

For further details consult T411, T412, T421 & T422 Catalog F-2715 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 / (803) 963-6300 

H H 
Case Case W T Lead 

Height Height Case Thick- S Diameter 
Case Maximum Maximum Width ness ·Lead ±O.OO1 
Size Radial Axial Maximum Maximum Spacing (±O.O3) 

A 0.135 0.175 0.120 0.070 0.100 0.010 
(3.43) (4.45) (3.05) (1.78) (2.54) (0.25) 

B 0.160 0.210 0.120 0.070 0.100 0.010 
(4.06) (5.33) (3.05) (1.78) (2.54) (0.25) 

C 0.200 0.240 0.140 0.080 0.100 0.010 
(5.08) (6.10) (3.56) (2.03) (2.54) (0.25) 

D 0.180 0.220 0.125 0.125 0.100 0.010 
(4.57) (5.59) (3.18) (3.18) (2.54) (0.25) 

E 0.235 0.275 0.190 0.105 0.125 0.010 
(5.97) (6.99) (4.83). (2.67) (3.18) (0.25) 

F 0.240 0.280 0.140 0.180 0.100 0.010 
(6.10) (7.11) (3.56) (4.57) (2.54) (0.25) 

G 0.270 0.310 0.290 0.155 0.200 0.016 
(6.86) (7.87) (7.37) (3.94) (5~08) (0.41) 

H 0.315 0.370 0.180 0.220 0.150 0.Q16 
. (8.00) (9.40) (4,57) (5.59) (3.81) (0.41) 

J 0.335 0.390 0.230 0.230 0.200 0.016 
(8.51) (9.91) (5.84) (5.84) (5.08) (0.41) 

• A, B, C, D, E, F Cases: ±O.020 (±O.51). G, H, J Cases: ±O.025 (±O.64). 

1·111 0 KEMET po. 19 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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1500 CAPACITORS 1500 

KEMET® SOLID TANTALUM CAPACITOR~ • 

T411, T412 (CWR01), T421 & T422 (CWR02) SERIES
TANTALUM CHIP CAPACITORS 
CAPACITOR OUTLINE DRAWINGS 

T411 SERIES - STANDARD RECTANGULAR CHIP CAPACITORS 

I~·~------O--------~ 
SOLDER-COATED CATHODE 

r 
L-+----c:l-G--E~ 

SOLDER-COATED ANODE 

DIMENSIONS 
INCHES & (MILLIMETERS) 

Case 0 W A S· G T C 
Size Max. Max. Max. Min. Min. Max. Max. 

A 0.185 (4.70) 0.100 (2.54) 0.080 (2.03) 30% 0.055 (1.40) 0.045 (1.14) 0.050 (1.27) 

B 0.230 (5.84) 0.130 (3.30) 0.125 (3.18) 40% 0.040 (1.02) 0.055 (1.40) 0.065 (1.65) 

C 0.270 (6.86) 0.160 (4.06) 0.165 (4.19) 40% 0.040 (1.02) 0.055 (1.40) 0.065 (1.65) 

D 0.335 (8.51) 0.170 (4.32) 0.215 (5.46) 40% 0.040 (1.02) 0.065 (1.65) 0.080 (2.03) 

E 0.340 (8.64) 0.180 (4.57) 0.220 (5.59) 40% 0.040 (1.02) 0.065 (1.65) 0.080 (2.03) 
* S - Solderable area expressed as percentage of Dimension A. 

T421 SERIES MINIATURE RECTANGULAR CHIP CAPACITORS 

WI. 
M H Max. 

Max. Max. Grams 

0.100 (2.54) 0.070 (1.78) .06 
0.150 (3.81) 0.070 (1.78) .11 
0.150 (3.81) 0.070 (1.78) .18 
0.150 (3.81) 0.100 (2.54) .28 
0.150 (3.81) 0.150 (3.81) .35 

---------------------------~ 

TOP VIEW 

I'. 0 Jr SIDE VIEW 
Solder-Coated Cathode 

[II I 81 
M 

-t=-1.~+r 
! 

DIMENSIONS 
INCHES & (MILLIMETERS) 

Case 0 W A s· G 
Size Max. Max. Max. Min. Min. 

A 0.190 (4.83) 0.070 (1.78) 0.100 (2.54) 40% 0.025 (0.64) 
B 0.205 (5.21) 0.120 (3.05) 0.120 (3.05) 40% 0.025 (0.64) 
C 0.250 (6.35) 0.160 (4.06) 0.165 (4.19) 40% 0.025 (0.64) 
D 0.305 (7.75) 0.170 (4.32) 0.215 (5.46) 40% 0.025 (0.64) 
E 0.315 (8.00) 0.175 (4.45) 0.220 (5.59) 40% 0.025 (0.64) 

* S - Solderable area expressed as percentage of Dimension A. 

For further details consult T411, T412, T421 & T422 Catalog F-2715 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 I (803) 963·6300 

T 
Max. 

0.055 (1.40) 
0.050 (1.27) 
0.050 (1.27) 
0.055 (1.40) 
0.060 (1.52) 

END VIEW 

I 

I 
-r---EB-+-- H 

1 V I II 
'\. Solder-coated Anode I 

C M H 
Max. Max. Max. 

0.065 (1.65) 0.070 (1.78) 0.060 (1.52) 
0.060 (1.52) 0.070 (1.78) 0.060 (1.52) 

0.060 (1.52) 0.090 (2.29) 0.080 (2.03) 
0.065 (1.65) 0.090 (2.29) 0.110(2.79) 
0.070 (1.78) 0.090 (2.29) 0.150 (3.81) 

WI. 
Max. 

Grams 

.05 

.09 

.18 

.35 

.51 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory KEMET PG. 20 1·1111 



1500 CAPACITORS 1500 

~ R SOLID TANTALUM CAPACITORS • 

PRODUCT RANGE 

Union Carbide Corporation, Electronics Division 
P.O. Sox 5928, Greenville, SC 296061 (803) 963-6300 
1-1112 KEMET po. 21 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1500 CAPACITORS 1500 

~'R' MULTILAYER CERAMIC CAPACITORS • 

The basic capacitor element is called a chip and consists of 
formulated ceramic dielectric materials in layers interspersed 
with metal electrode layers. The entire structure is fired to
gether at high temperature, after which conductive terminations 
are applied on opposite ends to contact protruding electrode 
edges. Chips may be terminated with materials suitable for 
hybrid-circuit substrate assembly. More usually, chips are 
furnished with protecting encapsulation and leadwires. 

KEMET multilayer ceramic capacitors are produced in a plant 
designed specifically for capacitor manufacture. The process 
features a high degree of mechanization as well as precise 
controls over raw materials and process conditions. Manu
facturing is supplemented by extensive Technology, Engineer-

MOLDED CASES WITH RADIAL LEADS 
CAPACITOR OUTLINE DRAWINGS 

C052 
f---L ---l -l...!.,.1-

rRl·" ~ l'fiELsJ ~ 
CENTERLINE OF LEADS 
WITHIN .030"OF CENTER 
LINE OF CASE 

FIGURE A 

DIMENSIONS 
INCHES & (MILLIMETERS) 

KEMET Military Styles 
Case H 

ing, and Quality Assurance programs. Extensive application in 
aerospace and military programs attests to the reliability of 
KEMET capacitors. No capacitors exceed the failure rate qualifi
cations held by KEMET capacitors under military specifications. 

KEMET ceramic capacitors are offered in the three most popu
lar temperature characteristics. These are designated by the 
Electronics Industry Association (EIA) as the ultra-stable COG 
(known in the vernacular as NPO), the stable X7R (military BX 
or BR), and the general purpose Z5U. A wide range of sizes 
and lead arrangements are available to provide capacitance 
from 1 picofarad through 6.8 microfarads in 50, 100, and 200 
volt ratings. 

FIGURE B 

C062, C512 & C522 

L 

LEAD OIA. 
f! .02S±.002 

'"""1..I-(.64±.OS) 

W S 
Figure Size MIL-C-1101S* M I L-C-39014 * MIL-C-20* Height Length Width Lead Spacing 

A CO 52 CK05 CKR05 CCR05/CC05 0.190 ±0.010 0.190 ±0.010 0.090 ±0.010 0.200 ±0.015 
(4.83 ±0.25) (4.83 ±0.25) (2.29 ±0.25) (5.0B ±0.3B) 

B C062 CK06 CKR06 CCR06/CC06 0.290 ±0.010 0.290 ±0.010 0.090 ±0.010 0.200 ±0.015 
(7.73 ±0.25) (7.73 ±0.25) (2.29 ±0.25) (5.08 ±0.3B) 

B C512 - - CCR07/CC07 0.480 ±0.020 0.480 ±0.020 0.140 ±0.010 0.400 ±0.020 
(12.19 ±0.51) (12.19 ±0.51) (3.56 ±0.25) (10.16 ±0.51) 

B C522 - - CCR08/CCOB 0.480 ±0.020 0.480 ±0.020 0.240 ±0.010 0.400 ±0.020 
(12.19 ±0.51) (12.19 ±0.51) (6.10 ±0.25) (10.16 ±0.51) 

• Note: Per MIL-C-11015 and C-39014, BX/BR only. - Per MIL-C-20, CG/CH only. 

MOLDED CASES WITH AXIAL LEADS C114 to C222 

DIMENSIONS 

r l.50MIN'''''''j' -L,----<·t·-1.50MIN·1 -$-"'1 . (38.10) (38.10) ,I 
-e-- - ~I ----;1 t--

c 

INCHES & (MILLIMETERS) 

Case Military Styles 
Size MIL-C-11015 M I L-C-39014 L 0 C 

C114 CK12 CKR11 0.160 ±0.010 (4.06 ±0.25) 0.090 ±0.010 (2.29 ±0.25) 0.019 ±0.002 (O.4B ±0.05) 

C124 CK13 CKR12 0.250 ±0.010 (6.35 ±0.25) 0.090 ±0.010 (2.29 ±0.25) 0.019 ±0.002 (O.4B ±0.05) 

C192 CK14 CKR14 0.390 ±0.010 (9.91 ±0.25) 0.140 ±0.010 (3.56 ±0.25) 0.025 ±0.002 (0.64 ±0.05) 

C202 CK15 CKR15 0.500 +0.020 (12.70 ±0.51) 0.250 ±0.015 (6.35 ±0.38) 0.025 ±0.002 (0.64 ±0.05) 

C222 CK16 CKR16 0.690 +0.030 (17.53 ±0.76) 0.350 ±0.020 (8.B9 ±0.51) 0.025 ±0.002 (0.64 ±0.05) 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 I (803) 963-6300 
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1500 CAPACITORS 1500 

KEMEf R MULTILAYER CERAMIC CAPACITORS • 

MOLDED RADIAL AND AXIAL CERAMIC 
CAPACITOR ORDERING INFORMATION 

CERAMIC f T j l~ \{ 
*CASE SIZE 
(See table below) 

SPECIFICATION 
Standard & Military 
A - GR900 High Reliability 

(Chips) 
B - GR900 High Reliability 

(Leaded Devices) 
C-Standard 
E - KEMET Military Equivalent 
T - MIL-C-39014C 

Slash Sheets 1 , 2 & 5 
K -MIL-C-110150 
G - MIL-C-20 

CAPACITANCE -, ------< 
In picofarad code: First two digits 
are significant figures and third is 
number of zeros following (except 
9 indicates division by 10). 
Examples: 0.1 !-IF = 100,000 pF = 
104 and 9.1 pF = 919. 
CAPACITANCE TOLERANCE -----' 
Standard Others 
M - ±20% H - ±3% 
K-±10% G-±2% 
J -:'-:5% F -±1% 
Z - +80% B - ±0.1 pF 

-20% C - ±0.25 pF 
P ~ GMV (Guar. 0 - ±0:5 pF 

Min. Value) 
X -Special 
Standard tolerances for each Series 
are shown in the repetitive parts lists. 
See catalog F-2S44Q 

2 X 5 

WORKING VOLTAGE -------
1-100 5-50 
2 - 200 0- Other 
tTEMPERATURE CHARACTERISTIC --
INTERNAL CONSTRUCTION 
1 - High Temperature Solder. For Z5U 

Temperature Characteristic only. 
5 - Ultra-High Temperature Solder. 

For all other Temperature Characteristics. 

LEAD MATERIAL 
C - Standard' 
Available on special order at additional cost: 
(Contact your sales representative.) 
o - Gold Oumet 
G - Gold Plated Nickel 
E - Copperweld (Solder Coated) 
R - Copper (Solder Coated) 

FAILURE RATE 
A- Not Applicable (Standard) 
L - Obsolete (inactive for new design) 
M -1.0% R -0.01% 
P -0.1% S -0.001% 

*CASE SIZE 
Radial Axial 
C052 C114 
C062 C124 
C512 C192 
C522 C202 

C222 

C 

Union Carbide Corporation, Electronics Division 

A 

P.O. Box 5928, Greenville, SC 29606 I (803) 963-6300 

MIL~C-11015, MIL-C-39014, MIL-C-20 
PRODUCT RANGE . 

MOLDED RADIAL SERIES 
KEMET Capacitance 

Case Size Style Voltages Range 

CK05 200V 10-1000 pF 
C052 CKR05 100V 1200-10,000 pF 

50V 12,000-100,000 pF 
CKOS 200V 1200-10,000 pF 

COS2 CKR06 100V 12,000-100,000 pF 
50V 120,000-1,000,000 pF 

CCOS 200V 1-330 pF 
C052 , CCR05 100V 360-1800 pF 

50V 2000-3300 pF 
ccoa 200V 360-1800 pF 

C062 CCROS 100V 2000-4700 pF 
50V 5100-18,000 pF 

CC07 200V 2200-4700 pF 
C512 CCR07 100V 5600-12,000 pF 

50V 15,000-100,000 pF 
CC08 200V 3900-4700 pF 

C522 CCR08 100V 15,000-18,000 pF 
50V 56,000-68,000 pF 

MOLDED AXIAL SERIES 
KEMET Capacitance 

Case Size Style Voltages Range 

C114 CK12 100V 10-4700 pF 
CKR11 50V 5600-10,000 pF 

C124 , CK13 100V 5600-10,000 pF 
CKR12 50V 12,000-47,000 pF 

C192 CK14 100V 12,000-100,000 pF 
CKR14 50V 56,000-270,000 pF 

C202 CK15 100V ' 56,000-330,000 pF 
CKR15 50V 470,000-1,000,000 pF 

C222 CK16 100V 470,000-1,000.000 pF 
CKR16 50V 2,200,000-3,300,000 pF 
CC75 200V 0.10-75 pF 

C114 CCR75 100V 82-240 pF 
50V 270-680 pF 

CC76 200V 82-130 pF 
C124 CCR76 100V, 270-680 pF 

CCR77 50V 750-1000 pF 
CC77 200V 150-680 pF 

C192 CCR77 100V 750-2200 pF 
50V 2400-5600 pF 

CC78 200V 820-3300 pF 
C202 CCR78 100V 3900-12,000 pF 

50V 15,000-27,000 pF 
CC79 200V 3900-8200 pF 

C222 CCR79 100V 10,000-39,000 pF 
SOV 47,000-82,000 pF 

tTEMPERATURE CHARACTERISTIC 
Capacitance Change With Temp. 

Measured Measured 
Temp. Without With Bias 

KEMET MIlitary EIA Range DC Bias (Rated 
Deslgnalor Equivalent Equivalent ·C Voltage Voltage) 

G NPO,CG, COG 5510 ±30 ±30 
(Ultra Slab Ie) BP +125 ppm/oC ppm/oC 

X BX X7R 5510 ±15% +15% 
(Slab Ie) +125 -25% 

R BR X7R 5510 ±15% +15% 
(Slab Ie) +125 -40% 

U - Z5U +1010 +22% N/A 
, (General Purpose) +85 -56% 

1·1114 KEMET PG. 23 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1500 CAPACITORS 1500 

~® MULTILAYER CERAMIC CAPACITORS • 

MIGHTY MAX C63D SERIES MOLDED 
MULTILAYER CERAMIC CAPACITORS 

Dimensional stability, electrical integrity, printed circuit board 
compatibility, and economical price - these are the charac
teristics of KEMET's C630 Series Mighty Max molded multilayer 
ceramic capacitors. 

The Mighty Max features ease of insertion into printed circuit 
boards which utilize automatic insertion machines, common to 
the electronic packaging industry. C630's exhibit the same 
cross sectional dimensions and pin-to-pin registrations found 
in a typical 14 pin (or more) D.I.P. integrated circuit (0.300" x 
0.100"). This compact design makes the Mighty Max physically 
compatible with standard configurations, where component 
height is critical. Coming to you in a single case size, the 
KEMET C630 Mighty Max is available in a capacitance range 
from 10 pF to 220,000 pF, in 50 to 100 volt ratings. Their reliable 
performance is assured through automated manufacture and 
precision process control techniques that provide uniform 
dielectric thickness, excellent electrode integrity, and elec
trode-to-termination continuity. Internal construction consists 
of the same superior multilayer body used in KEMET's other 
molded and dipped ceramic capacitor products. Encapsulation 
consists of a moisture and shock resistant plastic molding that 
exceeds flame test requirements of Underwriters Laboratory 
Standard 94V-O. 

C630 
ORDERING INFORMATION 

C 630 C 104 

CERAMIC -.IT II -r-

SIZECODE~ 
SPECIFICATION 
C- Standard 

CAPACITANCE CODE ----I 
Expressed in picofarads (pF) 
First two digits - significant figures. 
Third digit - number of zeros. 

K 5 -

CAPACITANCE TOLERANCE -----' 
J - ±5% Z - +80%, -20% 
K-±10% P-GMV 
M-±20% 

WORKING VOLTAGE ---------' 
1-100 5 -50 

DIELECTRIC 
G-COG 
X-X7R 
U-Z5U 

SOLDER 
5 - Ultra-High temperature 

LEAD MATERIAL 
C- Standard 

x 5 C A 

FAILURE RATE ------------------' 
A - Not Applicable 

For further details on C630 Mighty Max Capacitors consult catalog F-2886 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 296061 (803) 963-6300 

Dielectric 

COG 

X7R 

Z5U 

Dielectric 

COG 

X7R 

Z5U 

.045/.070 
(1.14) (1.78) 

Voltage 

100V 
50V 

100V 
50V 

100V 
50V 

Capacitance Range 

10pF-560pF 
10 pF - 3900 pF 

150 pF - 0.027 JLF 
150 pF - 0.1 JLF 

0.01 JLF - 0.047 JLF 
0.01 JLF - 0.22 JLF 

Capacitance Tolerance 

J -±5% 
K -±10% 

K -±10% 
M-±20% 

M-±20% 
Z - +80% -20% 
P -GMV 
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KEMET R MULTILAYER CERAMIC CAPACITORS lID 

GR900 SERIES 

CERAMIC HIGH RELIABILITY 
CAPACITORS 

GR900 capacitors are intended for use in any application where 
the chance of failure must be reduced to the lowest possible 
level. While any well-made multilayer ceramic capacitor is an 
inherently reliable devJce, GR900 capacitors receive special 
attention in all phases of manufacture including raw materials 
selection, special designs, Class 100 Clean Room production, 
individual batch testing (not group sample per mil spec), ultra
Sonic scanning, and destructive physical analysis. These ca
pacitors are built to the highest known standards in the industry 
today and exceed new EIA specification RS 469 for Destructive 
Physical Analyses. These parts are well worth the added invest
ment in comparison to the cost of a device OJ system failure. 

Typical applications include: 

1. Medical: heart pacemakers, pain control devices, life signs 

CAPACITOR 
OUTLINE DRAWINGS 

C062B, C512B, C522B C052B 
r-L-----j -I W I-- I---L----J --i W I--

f 
H 

~-=-'~ 
1 

H 
,045 MAX. 

t 

monitoring, eye sight improvement and electroencephalo
graphic equipment. 

2. Aerospace: space exploration (Viking, Apollo, Venus Lander, 
etc.); Communications Satellites; Space Shuttle/IUS; Sky Lab. 

3. Military: F-15 Radar, Trident Submarine, Patriot, Hawk Missile 
and Captor Programs. 

4. Consumer: transportation failsafe (elevators and rail), air
line navigation systems, smoke alarms and undersea cable 
amplifiers. 

A data package is sent with each shipment which contains a 
destructive physical analysis (DPA) photograph representing 
each batch used in manufacture of the parts. Also, a certificate 
of compliance is included, stating that the parts meet all appli
cable requirements of the appropriate military specification to 
the best failure level to which KEMET is approved. 

C114B,C124B,C192B, 
C202B & C222B 

rl.50 MIN·----l·I+ .. --L:---~·I_· -1.50MIN1 r-.D-+j 
(38.10) (38.10) 1/ ,I 

--t::=:=3 =1 =~I-~t -$-~,~ 
1.250 MIN. 

(31.15) L JI3~~~) ~ 
I I MIN, 

-.l. 
CENTER LINE OF LEADS WITHIN .030" OF 

S 
I' , ~ 
-S----.. 

DIMENSIONS 
INCHES & (MILLIMETERS) 
RADIAL LEAD 

Case Military 
Size Equivalent Styles 

C052 CC05, CCR05 
CK05, CKR05 

C062 CC06, CCR06 
CK06, CKR06 

C512 CC07, CCR07 

C522 CC08, CCR08 

AXIAL LEAD 
Case 
Size L 

C114 0.160 ±0.D10 (4.06 ±0.25) 
C124 0.250·±0.010 (6.35 ±0.25) 
C192 0.390 ±0.01 0 (9.91 ±0.25) 
C202 0.500 ±0.020 (12.70 ±0.51) 
C222 0.690 ±0.030 (17.35 ±0.76) 

H 
Height 

0.190 ±0.010 
(4.83 ±0.25) 
0.290 ±0.010 
(7.37 ±0.25) 
00480 ±0.020 
(12.19 ±0.51) 
00480 ±0.020 
(12.19 ±0.51) 

D 

0.090 ±0.01 0 (2.29 ±0.25) 
0.090 ±0.01 0 (2.29 ±0.25) 
0.140 ±0.01 0 (3.56 ±0.25) 
0.250 ±0.015 (6.35 ±0.38) 
0.350 ±0.020 (B.89 ±0.51) 

CENTER LINE OF CASE. 

L W 
Length Width 

0.190 ±0.010 0.090 ±0.010 
(4.83 ±0.25) (2.29 ±0.25) 

0.290 ±0.010 0.090 ±0.010 
(7.37 ±0.25) (2.29 ±0.25) 
00480 ±0.020 0.140 ±0.O10 
(12.19 ±0.51) (3.56 ±0.25) 
00480 ±0.020 0.240 ±0.010 
(12.19 ±0.51) (6.10 ±0.25) 

C 

0.020, + 0.000, - 0.003 (0.51, + 0.00, - 0.08) 
0.020, +0.000, -0.003 (0.51, +0.00, -0.08) 
0.025, +0.004, -0.002(0.64, +0.10, -0.05) 
0.025, + 0.004, - 0.002 (0.64, + 0.10, - 0.05) 
0.025, +0.004, -0.002 (0.64, +0.10, -0.05) 

For further information consult GR900 Specification Bulletins F-2B72 & F-2873 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 296061 (803) 963-6300 

1·1116 KEMET PG. 25 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

S 
Lead Spacing 

0.200 ±0.015 
(5.08 ±0.38) 

0.200 ±0.015 
(5.08 ±0.38) 
00400 ±0.020 
(10.16 ±0.51) 

-
00400 ±0.020 
(10.16 ±0.51) 

Military Styles 
MIL·C-11015 MIL-C-39014 

CK12 CKR11 
CK13 CKR12 
CK14 CKR14 
CK15 CKR15 
CK16 CKR16 
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1500 CAPACITORS 1500 

~'R MULTILAYER CERAMIC CAPACITORS • 

GR900 SERIES 
CERAMIC HIGH RELIABILITY CAPACITORS 

RADIAL & AXIAL CAPACITANCE RANGES 
KEMET NPO CAPACITORS (TEMPERATURE CHARACTERISTIC G) I KEMET BX CAPACITORS (TEMPERATURE CHARACTERISTIC X) 

CASE CAPACITANCE KEMET CAPACITANCE KEMET 
SIZE VOLTAGE RANGE·pF PART NUMBER VOLTAGE RANGE·pF PART NUMBER 

MOLDED RADIAL 
200 1-2,200 C0528 (I)2G5CA 200 10-10,000 C0528 (I)2X5CA 

C052 100 360-3,900 C0528U)1 G5CA 100 1,200-47,000 C0528(1)1 X5CA 
50 2,200-3,900 C0528Cll5G5CA 50 12,000-150,000 C0528 (I)5X5CA 

200 390-10,000 C0628(1)2G5CA 200 1,200-47,000 C0628 (1)2X5CA 
C062 100 2,200-18,000 C0628(1) 1 G5CA 100 12,000-180,000 C0628 (1)1 X5CA 

50 5,100-18,000 C062B(I) 5G5CA 50 120,000-1,000,000' C0628 (I)5X5CA 

200 2,200-47,000 C5128U)2G5CA 200 2,000-270,000 C5128 Cll2X5CA 
C512 100 5,600-100,000 C5128(1) 1 G5CA 100 2,000-1,000,000 C5128 (1)1 X5CA 

50 15,000-100,000 C5128(1) 5G5CA 50 2,000-2,200,000 C5128 (l)5X5CA 

200 3,900-100,000 C5228(1)2G5CA 200 2,000-330,000 C5228U)2X5CA 
C522 100 15,000-180,000 C5228(1)1 G5CA 100 2,000-2,200,000 C5228(1)1 X5CA 

50 56,000-180,000 C5228(1)5G5CA 50 2,000-3,300,000 C522B(I)5X5CA 

MOLDED AXIAL 
200 1-330 C1148(1)2G5CA 200 10-1,000 C1148(1)2X5CA 

C114 100 82-680 C1148Cll1G5CA 100 1,200-4,700 C1148(1)1X5CA 
50 270-1,000 C1148(1)5G5CA 50 4,700-18,000 C1148Cll5X5CA 

200 82-560 C124BCll2G5CA 200 1,200-2,200 C 124BCll2X5CA 
0'124 100 270-1,000 C 1248Cll 1 G5CA 100 2,700-10,000 C1248U)1X5CA 

50 820-1,800 C1248(1)5G5CA 50 10,000-47,000 C1248(l)5X5CA 

200 150-4,700 C 1928 (I)2G5CA 200 2,700-18,000 C1928(1)2X5CA 
C192 100 470-6,800 C1928Cll1 G5CA 100 22,000-47,000 C1928Cll1X5CA 

50 2,700-8,200 C1928Cll5G5CA 50 47,000-100,000 C1928(1)5X5CA 

200 820-22,000 C202B(I)2G5CA 200 22,000-68,000 C2028(1)2X5CA 
C202 100 3,900-22,000 C2028(1) 1 G5CA 100 56,000-220,000 C2028(1) 1 X5CA 

50 15,000-22,000 C2028(1) 5G5CA 50 180,000-820,000 C202B(1)5X5CA 

200 3,900-33,000 , C2228 (l)2G5CA 200 68,000-330,000 C222B(1) 2X5CA 
C222 100 15,000-82,000 C2228(1)1G5CA 100 330,000-1,000,000 C2228(1) 1 X5CA 

50 47,000-82,000 C2228(1)5G5CA 50 1,000,000-3,300,000 C2228(l)5X5CA 

(1) Complete KEMET Part Number by inserting capacitance and capacitance tolerance. as appl icable as shown in ordering information on this page . 
• 680.000 and 820.006 pF'valuesnot yet available to full GR900 requirements. NPO CAPACITANCE TOLERANCE: ±1 %. ±2%. ±5%. ±10%. ±20% 
(±0.5 pF is the tightest tolerance available. 1 thru 10 pF) TEMPERATURE CHARACTERISTIC "G" 
BX CAPACITANCE TOLERANCE: ±5%. ±10%. ±20% TEMPERATURE CHARACTERISTIC "X" 

SPECIFIC REQUIREMENTS GR900/R & GR9001 A ORDERING INFORMATION 

C 124 B 223 K 1 X 5 C A 

MULTILAYER CERAMIC T·I 1 FAILURE RATE 
CAPACITORS A - Standard - Meets or exceeds MIL-C-20, 

level R or MIL-C- 39014, level S 
PHYSICAL DIMENSIONS 
(See page 26) 

HI REL SPECIFICATIONS APPLY: 
8 - Leaded devices 

CAPACITANCE PICOFARAD CODE -----..... 
First two digits are significant figures of capacitance value 
and third digit is the number of zeros to follow in stating 
capacitance in picofarads. For example, "223" is 22,000 pF. 
The third- digit number "9" indicates a divisor of 10; 
for example, "229" is 2.2 pF. 

CAPACITANCE TOLERANCE 
M-±20% J -±5% F-±1% 
K - ±1 0% G - ±2% D - ±0.5 pF 

RATED VOLTAGE 
1-100 2-200 5-50 

L...-----------LEAD MATERIAL 
C - Standard - Radial: Tinned Copper 

. Axial: Tinned Copperweld 

L.......--------INTERNAL CONSTRUCTION 
5 - Ultra-High Temperature Solder 

L.......-------'TEMPERATURE CHARACTERISTICS 
(See table below) 

TEMPERATURE CHARACTERISTICS CAPACITANCE CHANGE 
WITH TEMPERATURE -55°C to +125°C 

Part Other Nomenclature 
Number Without With Rated D.C. 
Letter D.C. Bias Voltage Applied EIA Military Common 

G ±30ppm/oC ±30ppm/oC COG CG,BP NPO 
X ±15% +15%, -25% X7R ax -

For further information consult GR900 Specification Bulletins F-2872 & F2873 
Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 I (803) 963-6300 
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KEMET R MULTILAYER CERAMIC CAPACITORS lSI 

GR900 SERIES 

HYBRID CERAMIC CHIP CAPACITORS 

CAPACITOR 
OUTLINE DRAWING 

GR900 CERAMIC CHIP 
ORDERING INFORMATION 

C 0805 A 103 K 5 X A H 
-r- - - - -

• On Solderguard I, 'l', 'W' & 'T' dimensions, add .5mm to 'l' & 
.25mm to 'W' & 'T' dimensions for 'H' type terminations. CERAMIC~~ 

SIZE CODE ~ 
See table below 

SPECIFICATION 
A - KEMET GR900 (CHIPS) 

CAPACITANCE CODE ____ ...J 

Expressed in Picofarads (pF) 
First two digits - significant figures. 
Third digit - number of zeros. 
(Use 9 for 1.0 th ru 9.9 pF. 
Example: 2.2 pF - 229). 

CAPACITANCE TOLERANCE -------' 
K-±10% F-±1% 
M-±20% G-±2% 
P -(GMV) J -±50,'0 
C - ±0.25 pF Z - +80%, -20% 
D - ±0.5 pF X - Other 

DIMENSIONS - MILLIMETERS & (INCHES) VOLTAGE 
1-100 2-200 5-50 O-Other 

Sin L W 
Code Length Width 

0805 2.0 ±0.2 1.25 ±0.2 
(0.78 ±.008) (.049 ±.008) 

1005 2.5 ±0.2 1.25 ±0.2 
(.098 ±.008) (.049 ±.008) 

1210 3.2 ±0.2 2.5 ±0.2 
(.126 ±.008) (.098 ±.008) 

1805 4.5 ±0.3 1.25 ±0.3 
(.177 ±.012) (.049 ±.012) 

1808 4.5 ±0.3 2.0 ±0.3 
(.177 ±.012) (.078 ±.012) 

1812 4.5 ±0.3 3.2 ±0.3 
(.177 ±.012) (.126 ±.012) 

1825 4.5 ±0.3 6.4 ±0.3 
(.177 ±.012) (.252 ±.012) 

2225 5.6 ±0.4 .64 ±0.4 
(.220 ±.016) (.252 ±.016) 

Capacitance pF 

Temperature I Temperature 
Characteristic G Characteristic X 

Vottage COG X7R Voltage 

0805 SIZE 
200V 1-150 

1 

180-560 200V 
100V 1-330 180-3300 100V 
50V 1-560 180-15,000 50V 

1005 SIZE 
200V 1-330 

1 

330-1200 200V 
100V 1-680 330-5600 100V 

50V 1-1000 330-22,000 50V 

1210·SIZE 
200V 1-1500 

I 
470-4700 200V 

100V 1-2200 470-18,000 100V 
50V 1-3300 470-100,000 50V 

T 
Thickness 

Max. 

1.4 
(.055) 

1.5 
(.059) 

1.5 
(.059) 

1.5 
(.059) 

2.0 
(.079) 

2.0 
(.079) 

2.0 
(.079) 

2.0 
.J~ 

TEMPERATURE CHARACTERISTIC --------' 
Designated by Capacitance Change over 
Temperature Range 
G - NPO (±30 ppm/DC) 
X - BX (±150,'0; +15%, -25% with bias)' 

FAILURE RATE LEVEL (%I1,OOO HOURS) 
A - Standard - Meets or exceeds MIL-C-55681, level R 

END METALLIZATION 
H - SolderGuard I (Standard-Tinned) 
T -Silver 
G - Gold Plated 
V - Palladium Silver (Standard-Untinned) 
Z -Other 

Capacitance pF Capacitance pF 

Temperature I Temperature Temperature Temperature 
Characteristic G Characteristic X Characteristic G Characteristic X 

COG X7R Voltage COG X7R 
.. -

1805 SIZE 1825 SIZE 
220-1000 11200-2700 200V 2700-8200 6800-33,000 
220-1500 1200-12,000 100V 2700-12,000 6800-150,000 
220-2200 1200-47,000 50V 2700-18.000 6800-470,000 

1808 SIZE 2225 SIZE 
330-2200 1 2200-8200 200V 2700-10,000 18,000-47,000 
330-5600 2200-33,000 100V 2700-18,000 18,000-180,000 
330-4700 2200-100,000 50V 2700-22,000 18,000-1,000,000· 

1812 SIZE 
330-3900 

I 
1200-15,000 

330-6800 1200-56,000 
330-10,000 1200-220,000 

• 680,000 and 820,000 pF values not yet available to full GRSOO requirements. 

For further information consult GR900 Specification Bulletins F-2872 & F-2873 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 296061 (803) 963-6300 
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~R MULTILAYER CERAMIC CAPACITORS • 

GOLDEN MAX 

DIPPED CERAMIC CAPACITORS 

DIPPED CASES WITH RADIAL LEADS 
The KEMET "Golden Max" product line provides maximum 
range conformally-coated capacitors in three dielectrics
COG Ultra-Stable; X7R Stable and ZSU General Purpose. The 
six case sizes include over 300 CV values in a capacitance 
range of 1.0 pF to 3.31'F in 50, 100, and 200 volts. Their reliable 
performance is -built-in through automated manufacture and 
precision process control techniques that assure uniform di
electric thickness, excellent electrode-integrity, and electrode
to-termination continuity. I nternal construction consists of the 
same superior multilayer body used in KEMET's molded capaci
tors. Encapsulation consists of a multi-layer moisture and 
shock resistant coating that meets the flame test requirements 
of Underwriter's Laboratory Standard 94V-O. 

This new plastic resin is gold color with easy-to-read laser 
markings. 

Additional CV values, sizes and lead configurations are avail
able on special order. 

CAPACITOR OUTLINE DRAWINGS 

C323 C333 

.060 
(1.52) 
MAX. 

~ 

GOLDEN MAX 
ORDERING INFORMATION 

C 320 C 102 

CERAMIC ~J 2J --
CASESIZE~ 
(See Table Below) 

SPECIFICATION 
C-Standard 

CAPACITANCE CODE ----' 
Expressed in Picofarads (pF) 
First two digits - significant figures 
Third digit - numberofzeros (use 9for 
1.0 thru 9.9 pF. Example: 2.2 pF - 229) 

M 
r 

CAPACITANCE TOLERANCE ----' 
D-±O.SpF K-±10% 
F -±1% M-±20% 
G - ±2% P -0, +100% (GMV) 
J -±S% Z - -20%, +80% 

VOLTAGE 
2-200 
1-100 
S-SO 

DIELECTRIC 
EIA Designation 
G - COG (NPO) - Ultra-stable 
R - X7R - Stable 
U - ZSU - General Purpose 

INTERNAL CONSTRUCTION 

1 G 5 C A 
r 

---r 1. High Temperature Solder - Standard for ZSU 

u~ 
5. Ultra-High Temperature Solder-

Standard for X7R and COG 

,---,---,---,.~_-~rr 

~
~ C312 

C321 I· C331 g~~ 
C322 H H C330 

C340 -L ,c...----..... __ ~_rr-C350 

T 

~J tl} LJ!~ 

LEAD MATERIAL 
C-Standard 

FAILURE RATE 
A - Not Applicable 

MAXIMUM DIMENSIONS -INCHES & (MILLIMETERS) 
Case L H T s·· D Case L H 
Size Max. Max. Max. ±.030 +.004 -.001 Size Max. Max. 

C312 0.120 (3.05) 0.160 (4.06) 0.100 (2.54) 0.100 (2.54) 0.016 (0.41) C323* 0.200 (5.08) '0.320 (8.13) 
C315 0.150 (3.81) 0.21 (f(5.33) 0.100 (2.54) 0.100 (2.54) 0.016 (0.41) C330* 0.300 (7.62) 0.360 (9.14) 
C320* 0.200 (5.08) 0.260 (6.60) 0.125 (3.18) 0.100 (2.54) 0.020 (0.51) C331* 0.300 (7.62) 0.360 (9.14) 
C321* 0.200 (5.08) 0.260 (6.60) 0.125 (3.18) 0.250 (6.35) 0.020 (0.51) C333* 0.300 (7.62) 0.390 (9.91) 
C322* 0.200 (5.08) 0.260 (6.60) 0.125 (3.18) 0.200 (5.08) 0.020 (0.51) C340 0.400 (10.16) 0.460 (11.68) 

Note' 1 inch = 25.4mm. C350 0.500 (12.70) 0.560 (14.22) 
Note:' Case Sizes C320/C321/C322/C323, and C330/C331/C333 are Identical electrically but differ In lead spacing . 

•• Measured at seating plane. 

For further details on Go/den Max Ceramic Capacitors consult Catalog F-2795 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 I (803) 963-6300 

T 
Max. 

0.125 (3.18) 
0.150 (3.81) 
0.150 (3.81) 
0.150 (3.81) 
0.150 (3.81) 
0.200 (5.08) 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

s·· D 
±.030 +.004 -.001 

0.200 (5.08) 0.020 (0.51) 
0.200 (5.08) 0.020 (0.51) 
0.250 (6.35) 0.020 (0.51) 
0.200 (5.08) 0_020 (0.51) 
0.200 (5.08) 0.020 (0.51) 
0.400 (10.16) 0.025 (.064) 

KEMET P&. 28 1·1119 
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~R MULTILAYER CERAMIC CAPACITORS • 

GOLDEN MAX 
DIPPED CERAMIC CAPACITORS 
DIPPED CASES WITH RADIAL LEADS 

PRODUCT RANGE 

Case Rated 
Size Voltage COG Dielectric 

200V 1.0 pF-100 pF 
C312 100V 120 pF-220 pF 

50V 

200V 10 pF-220 pF 
C315 100V 270 pF-560 pF 

50V 

200V 1.0 pF-2200 pF 
C32X 100V 680 pF-5600 pF 

SOV 

200V 2700 pF-0.01 I-'F 
C33X 100V 6800 pF-0.022 I-'F 

SOV 

200V 0.012 I-'F-0.033 p.F 
C340 100V 0.027 I-'F-0.047 I-'F 

SOV 

200V 0.039 p.F-0.OS6 I-'F 
C3S0 100V 0.056 /LF-0.1 /LF 

SOV 

AVAILABLE CAPACITANCE TOLERANCES 
Dielectric Capacitance Ratings 

1.0 pF-9.1 pF 
COG 10 pF-24 pF 

27 pF-51 pF 
S6 pF-up 

X7R All 

Z5U All 

Capacitance Range 

X7R Dielectric Z5U Dielectric 

180 pF-680 pF 
820 pF-2700 pF 1500 pF-2700 pF 
3300.pF-0.o1 I-'F 4700 pF-0.01 I-'F 

270 pF-1500 pF 
1000 pF-5600 pF 1500pF-5600 pF 
5600 pF-0.015I-'F 6800 pF-0.022 I-'F 

1000 pF-0.012 I-'F 
4700 pF-0.068I-'F 6800 pF-O.068 I-'F 
0.012 I-'F-0.12 I-'F 0.027 I-'F-0.22 I-'F 

0.01S I-'F-0.068 I-'F 
0.082 I-'F-0.27 I-'F 0.082 I-'F-0.33 I'F 
0.1SI-'F-1.0 /LF 0.27 I'F-1.0 /LF 

0.082 ,uF-O.18 p.F 
0.33 /LF-0.68 /LF 0.39 I-'F-1.0 I-'F 
1.2 /LF-2.2 p.F 1.2 I-'F-2.2 /LF 

0.22 I-'F-0.33 /LF 
0.82 I-'F-1.S p.F 1.2I-'F-1.5I-'F 
2.7 I-'F-0.33 /LF 2.7 I-'F-3.3 I-'F 

Available Capacitance Tolerances 

O-±0.5pF 
J - ±5%, K - ±10% 
G-±2%,J -±S%,K-±10% 
F - ±1%, G-±2%, J - ±S%, K- ±10% 

K - ±10%, M - ±20% 

M - ±20%, Z - -20% +80%, P - -0%, +100% 

For further details on Golden Max Ceramic Capacitors, consult Catalog F-2795 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 I (803) 963-6300 
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1500 CAPACITORS 1500 

K'EMET~Cl MULTILAYER CERAMIC CAPACITORS • 

CHIP CAPACITORS 
FOR HYBRID CIRCUITS 

Standard Solderguard (I & II) chips feature a unique barrier 
layer of copper or nickel in the end metallization that prevents 
silver leaching or scavenging and subsequent open circuits 
during assembly. The "Solderguard" chips will withstand 
solder reflow temperatures with little or no degradation of elec
trical continuity or performance. Silver palladium end termina
tion is also available as standard. Other terminations available 
on special order include silver, gold and gold-palladium. 
KEMET chips are available in COG, X7R and Z5U temperature 
characteristics in 50,100 and 200 volt ratings. 

DIMENSIONS -
MILLIMETERS & (INCHES) 

Size 
Code 

0805 
1005 
1206 
1210 
1805 
1808 
1812 
1825 
2225 

RATINGS & PART NUMBER REFERENCE 

Capacllance (pF) 
COG X7R 
200V 100 or 50 V 100V SOV 

Size Min.· Min.- Mln.- Min.· Mln.- Mln.-
Code Cap. Max. Max. Cap. Max. Max. 

0805 1 1- 180- 300 330- 4700-
150 330 3900 12,000 

1005 1 1- 390- 330 330- 6800-
330 680 5600 18,000 

1206 1 1- 560- 1000 1000- 12,000-
470 1000 10,000 47,000 

1210 560 560- 2200- 12,000 12,000- 33,000-
1800 3300 27,000 100,000 

1805 470 470- 1200- 2700 2700- 15,000-
1000 2200 12,000 47,000 

1808 470 470- 2700- 4700 4700- 39,000-
2200 4700 33,000 100,000 

1812 470 470- 4700- 10,000 10,000- 82,000-
3900 10,000 68,000 220,000 

1825 4700 4700- 10,000- 82,000 82,000- 180,000-
8200 22,000 150,000 470,000 

2225 3300 3300- 12,000- 100,000 100,000- 330,000-
10,000 27,000 270,000 1,000,000 

CAPACITOR 
OUTLINE DRAWINGS 

zsu 
100V 

Min.· Min.-
Cap. Max. 

4700 4700-
5600 

6800 6800-
10,000 

12,000 12,000-
22,000 

27,000 27,000-
56,000 

15,000 15,000-
27,000 

39,000 39,000-
56,000 

82,000 82,000-
150,000 

180,000 180,000-
330,000 

330,000 330,000-
470,000 

"SOLDERGUARD I & n" 
Solder (Solderguard D 
Tinned (Solderguard ill 

Copper (Solderguard D 
Nickel (Solderguard ill 

Silver 
Metallization 

Electrodes 

SOV 
Min.-
Max. 

6800-
22,000 

12,000-
47,000 
27,000-
100,000 
68,000-
220,000 
33,000-
100,000 

68,000-
220,000 

180,000-
560,000 

390,000-
1,200,000 

560,000-
1,500,000 

. .6mm ±.4mm 
(.025 ±.015J 

MIL-C·SS681 
Capacilance (pF) 

BP(NPO) 
100V 100V 
Min.- Mln.-
Max. Max. 

10- 120-
180 3300 

N/A 

N/A 

220- 3900-
270 10,000 

330- 12,000-
1000 33,000 

1200- 39,000-
3300 56,000 

3900- 68,000-
5600 150,000 

6800- N/A 
10,000 

BX 

T 
Thickness Max, 

1.4 (.055) 
1.5 (.059) 
1,5 (,059) 
1,5 (,059) 
1,5 (,059) 
2.0 (.079) 
2,0 (,079) 
2,0 (.079) 
2.0 (.079) 

SOV 
Min.- MIL 
Max. Type 

3900- CDR01 
4700 

-

-
12,000- CDR02 
22,000 

39,000- CDR03 
68,000 

82,000- CDR04 
180,000 

220,000- CDR05 
330,000 

390,000- CDR06 
470,000 

• Add O.3mm to L, W & T dImensIons for Solderguard I and Pallad,um-S,lver chips, 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 /'(803) 963-6300 
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1500 CAPACITORS 1500 

~ R FILM CAPACITORS • 

FLAT KAP 
FILM CAPACITORS 

Flat Kaps are small ultra stable film capacitors ideally suited for 
filters, AID converters, integrators, multivibrator timing capac
itors, and other applications where capacitance stability is 
essential. This stability is obtained by locking the capa9itor 
body in place with a solid impregnant. Outstanding electrical 
characteristics and volumetric efficiencies, up to 20 times 
greater than mica, glass, and porcelain are derived from the 
unique vacuum deposited dielectric, parylene. 

Available in three different temperature coefficient of capac
itance characteristics: -200 ±30, 0 ±50, and 0 ±100 ppm/oC 
over the operating range -55°C to +125°C. Capacitors are 
tested in accordance with MIL-C-55514 and are stocked in all 
standard values down to ±1 % tolerance. Tighter tolerances 
and non-standard values are available from 0.001 I'F to 1 I'F 
on special order. For additional information refer to KEMET 
Film Capacitor Catalog. 

F110, F120 & F130 Hermetically Sealed Radial Lead Flat Kaps 
also available. 

CAPACITOR 
OUTLINE DRAWINGS 

F310 (MILITARY CFRD4R), F320 & F330 RADIAL LEADS 

f 
H 

f 1~,;050±.OIO 
, 

1.2S±.250 (I.27±.25) 
(31.75±6:35) , 

t 
STAND-OFF ' 
METHOD 

..... 
->i 

.030±.o15 
1.76±.38) 

--L 
Lt!.O,o(.25) 

I-o 
""--s~ 

ALTERNAT~' j 

[] "'100""'0 ----:<>r"'.0321.8IlDIA. STAND-OFFS(4 PLACES) 

° 01 ~~~~L~~~I~~T~A~~WOS~~~~:OFF 
Ili-___ ~ METHODS SHOWN. 

F311 (MILITARY CFR04A), F321 & F331 AXIAL LEADS 

hI.25±.250ilt--- L --t;;1.25±.250~ 

C~) I - 1':':+,1 
DIMENSIONS 
INCHES & (MILLIMETERS) 

Case H L 
Size ±O.03D (±O.76) ±O.D15 (±O.38) 

.A 0.280 (7.11) 0.500 (12.70) 
B 0.375 (9.53) 0.500 (12.70) 
C 0.375 (9.53) 0.600 (15.24) 
D 0.375 (9.53) 0.600 (15.24) 
E 0.375 (9.53) 0.750 (19.05) 
F 0.375 (9.53) 1.000 (25.40) 
G 0.375 (9.53) 1.500 (38.10) 
H 0.550 (13.97) 1.500 (38.10) 
J 0.375 (9.53) 0.600 (15.24) 

FLAT KAP 
ORDERING INFORMATION 

F' 331 

~~~:IE-s-___ .....JT T 
(Listed Below) 

CASE SIZE 

A 1201 

PICOFARAD CODE ______ --1 

First three digits represent significant 
figures. Fourth digit specifies 
number of zeros to follow. 

G 050 A 

CAPACITANCE TOLERANCE --------' 
K-±10% 
J -±5% 
G-±2% 
F-±1% 
D-±0.5% 

VOLTAGE 

FAILURE RATE LEVEL --------------' 
In PercentJ1000 hr. 
A - Non-Applicable 
M-1.0% P-0.1% 
R ....,..0.01% S-0.001% 

·SERIES 
300 Plastic Encapsulation, Flat Kaps 
310 (CFR04R Per MIL-C-55514/3) A Temp. Coet., 

(-200 ±30 ppm) Molded, Radial Leads 
311 (CFR04A Per MIL-C-5514/3) A Temp. Coef., 

(-200 ±30 ppm) Molded, Axial Leads 
320 tB Temp. Coef., (0 ±100 ppm) Molded, Radial Leads 
321 tB Temp. Coet., (0 ±100 ppm) Molded, Axial Leads 
330 tC Temp. Coef., (0 ±50 ppm) Molded; Radial Leads 
331 tC Temp. Coet., (0 ±50 ppm) Molded, Axial Leads 
t A Temperature coefficient available through all ratings. B & 

C temperature coefficient available all ratings to 0.1 I'F and to 
0.22 I'F on special order. 

Flat Kap film capacitors are also available in hermetically 
sealed cases. . 
F320, F321 , F330 & F331 capacitors are available from 0.001 I'F 
through 0.22 I'F only. 

T S 0 
±O.015 (±D.38) ±D.DOS (±D.13) ±O.001 (±O.D3) 

0.125 (3.18) 0.400 (10.16) 0.020 (0.51) 
0.195 (4.95) 0.400 (10.16) 0.025 (0.64) 
0.195 (4.95) 0.500 (12.70) 0.025 (0.64) 
0.295 (7.49) 0.500 (12.70) 0.025 (0.64) 
0.500 (12.70) 0.650 (16.51) 0.025 (0.64) 
0.600 (15.24) 0.900 (22.86) 0.032 (0.81) 
0.600 (15.24) 1.400 (35.56) 0.032 (0.81) 
0.600 (15.24) 1.400 (35.56) 0.032 (0.81) 
0.225 (5.72) 0.500 (12.70) 0.025 (0.64) 

For further details consult Flat Kap Film Capacitors Catalog F-2274 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 296061 (803) 963-6300 
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~ rR' FILM CAPACITORS • 

METALLIZED POLYCARBONATE 
FILM CAPACITORS 
(MIL-C-83421/1A, MIL-C-3902219 AND MIL-C-39022/10) 

KEMET Metallized Polycarbonate Film Capacitors are designed 
for circuits requiring stable performance characteristics over 
a wide temperature range, small size, and operational relia
bility. They meet the same excellent quality standards associ
ated with all other Union Carbide products. Electrical features 
include high insulation resistance, low dielectric absorption, 
low dissipation factor, and full voltage rating to 100°C. In 
addition, they are AC rated and have the self-healing proper
ties that are inherent in a metallized dielectric. Typical appli
cations include filtering, by-pass, timing, SCR commutating, 
and 400 cycle AC power circuits. Construction consists of high
purity metallized polycarbonate film with sprayed metal end 
terminations, hermetically sealed in ultra··small solder-coated 
tubular metal cases. The capacitance range is 0.001 to 22 p.F 
with a DC voltage rating range of 30 to 600 volts. The 400 Hz AC 
voltage ratings range is 22 to 240 VRMS. The appropriate series 
are capable of meeting MIL-C-83421 CRH and MIL-C-39022 
CHR requirements (see table below). For additional informa
tion refer to the KEMET Film Catalog Form F-2871. 

F24_ 
PART NUMBER IDENTIFICATION 

F 241 A 1002 G 100 A 

FILM CAPACITOR ---I Jj 
SERIES -
KEMET Metallized Polycarbonate 

*KEMET REFERENCE NUMBER 
(See Table Below) 

PICOFARAD CODE 
First three digits represerit significant figures. 
Fourth digit specifies number of zeros to follow. 

CAPACITANCE TOLERANCE -------' 
K-±10% G-±2%' D-±0.5% 
J -±5% F -±1% C-±O.25% 
Note: C - 0.25% and 0 - 0.5% tolerances 

are available upon request. 

VOLTAGE 
Direct Reading 

FAILURE RATE 
A - Not Applicable R - 0.01% /1 ,000 hr. 
M -1.0% /1 ,000 hr. S - 0.001 % /1 ,000 hr. 
P -0.1%/1,000 hr. 

*KEMET REFERENCE NUMBERS 
KEMET 
Series • 30 VDC 50 VDC 

F241 MIL-C-83421/1 1 CRH01 CRH02 
F242 MIL-C-83421/1 2 CRH06 CRH07 
F245 MIL-C-39022/9 1 CHR01A ~01D 
F246 MIL-C-39022/9 2 CHR01B CHR01E 

100 VDC 

CRH03 
CRH08 
CHR01G 
CHR01H 

200 VDC 

CRH04 
CRH09 
CHR01 K 
CHR01L 

CAPACITOR 
OUTLINE DRAWING 

INSULATING SLEEVE 
Shall extend beyond 
the capacitor body. 
Thickness shall not 
exceed .005 (.13) 

? D-:; . 

END SEAL 

Millimeters are in parenthesis -1 inch = 25.4mm 

TYPICAL HERMETICALLY SEALED 
METALLIZED CAPACITOR 

SOLDER COATED BRASS CASE 

Marking - CapaCitors are printed with KEMET Series 
deSignation, tolerance, voltage, and date code. 

400 VDC 

CRH05 
CRHOO 
CHR01N ._---
CHR01P 

F247 MIL-C-39022/9 3 CHR01C CHR11F CHR01J CHR01M CHR01R 

MIL-C-39022/10 
• Quality Level 

For further details consult Metallized Polycarbonate Film Capacitors Catalog F-2867 

Union Carbide Corporation, Electronics Division 
P.O. Box 5928, Greenville, SC 29606 I (803) 963-6300 
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UNION CARBIDE CORPORATION 
ELECTRONIC DIVISION - U.S. HEADQUARTERS 

Montana 

South Dakota 

Wyoming 

_, ___ ..L~NebraSka 

@) 
Colorado Kansas 

New Me~ico 
Oklahoma 

@ 
Texas 

KEMET® CAPACITOR OEM SALES REPRESENTATIVES 
1. UNION CARBIDE-ELECTRONICS DIVISION 

400 Unicorn Park Drive 
Woburn, MA 01801 
Phone: (B17) 938-5400 

2. UNION CARBIDE-ELECTRONICS DIVISION 
300 Tulip ·Street 
Liverpool, NY 13088 
Phone: (315) 451-0720 

3. UNION CARBIDE-ELECTRONICS DIVISION 
150 White Plains Road, Room 207 
Tarrytown, NY 10591 
Phone: (914) 332-4000 
TWX: 710-567-1222 

4. UNION CARBIDE-ELECTRONICS DIVISION 
347 North Pottstown Pike 
Exton, PA 19341 
Phone: (215) 363-8310 

5. UNION CARBIDE-ELECTRONICS DIVISION 
Grosvenor Century Plaza, Suite 126 
10630 Little Patuxent Parkway 
Columbia, MD 21044 
Phone: (301) 992-5600 

6. UNION CARBIDE-ELECTRONICS DIVISION 
3101 Poplarwood Court. Suite 120 
Box 95100 . 
Raleigh, NC 27625 
Phone: (919) 872-2877 

7. UNION CARBIDE-ELECTRONICS DIVISION 
Piedmont Center, Suite 406 
33 Villa Road 
Greenville, SC 29615 
Phone: (803) 242-5789 
TWX: 810-281-2235 

8. UNION CARBIDE-ELECTRONICS DIVISION 
500 Wynn Drive, Suite 301 E 
Huntsville. AL 35803 
Phone: (205) 830-1090 

9. UNION CARBIDE-ELECTRONICS DIVISION 
4950 West Kennedy Blvd., Suite 400 
Tampa, FL 33609 
Phone: (813) 872-1861 
TWX: 810-876-1568 

10. UNION CARBIDE-ELECTRONICS DIVISION 
1620 South Federal Highway. Suite 801A 
Pompano Beach, FL 33062 
Phone: (305) 785-1990 

11. UNION CARBIDE-ELECTRONICS DIVISION 
250 East Wilson Bridge Road, Suite 165 
Worthington, OH 43085 
Phone: (614) 436-1510 

12. UNION CARBIDE-ELECTRONICS DIVISION 
Fidelity Bank Plaza. Suite 260 
11550 North Meridian SI. 
Carmel, IN 46032 
Phone: (317) 844-7756 
TWX: 810-260-2639 

13. UNION CARBIDE-ELECTRONICS DIVISION 
39201 Seven Mile Road, Suite 300' 
Livonia, MI 48152 
Phone: (313) 591-0555 . 

14. UNION CARBIDE-ELECTRONICS DIVISION 
Woodfield Office Plaza 
1111 Plaza Drive, Suite 414 
Schaumburg, IL 60195 
Phone: (312) 843-1030 
TWX: 910-291-2493 

15. UNION CARBIDE-ELECTRONICS DIVISION 
6600 France Avenue. Suite 420 
Edina, MN 55435 
Phone: (612) 929-4642 

16. SELTEC SALES CORPORATION 
1930 SI. Andrews Drive, N.E. 
P.O. Box 2172 
Cedar Rapids, IA 52406 
Phone: (319) 393-1114 
TWX: 910-525-1329 

17. UNION CARBIDE-ELECTRONICS DIVISION 
Exchange Bank Tower. Suite 914 
4500 South Garnett Road 
Tulsa, OK 74145 
Phone: (918) 664-8592 

18. UNION CARBIDE-ELECTRONICS DIVISION 
Waterway Office Tower, Suite 700 
433 East Las Colinas Blvd. 
Irving, TX 75039 
Phone: (214) 556-0009 
TWX: 910-860-5750 

19. UNION CARBIDE-ELECTRONICS DIVISION 
111 West Anderson Lane, Suite 205 
Austin, TX 78752 
Phone: (512) 458-3181 

20. UNION CARBIDE-ELECTRONICS DIVISION 
10 I nverness Drive, East 
Suite 232 
Englewood. CO 80112 
Phone: (303) 773-0494 

21. UNION CARBIDE-ELECTRONICS DIVISION 
4651. South Lakeshore Dr., Suite 3 
Tempe, AZ 85282 
Phone: (602) 831-2151 
TWX: 910-951-0125 

22. UNION CARBIDE-ELECTRONICS DIVISION 
8840 Complex Dr., Suite 125 
San Diego, CA 92123 
Phone: (714) 560-0768 

23. UNION CARBIDE-ELECTRONICS DIVISION 
4676 Admiralty Way, Suite 302 
Marina del Rey, CA 90291 
Phone: (213) 821-8824 
TWX: 910-343-6244 

24. UNION CARBIDE-ELECTRONICS DIVISION 
2680 Bayshore Frontage Road, Suite 106 
Mountain View, CA 94043 
Phone: (415) 969-9390 

25. UNION CARBIDE-ELECTRONICS DIVISION 
301 116th Ave., S.E., Suite 240 . 
Bellevue. WA 98004 
Phone: (206) 455-4009 

26. DESKIN SALES CORPORATION 
290 Benjam i n Hudon Street 
Ville SI. Laurent, Quebec 
H4N lJ4 
Phone: (514) 331-2860 
TWX: 610-421-3793 
Telex: 05-827584 

27. DESKIN SALES CORPORATION 
130 Slater Street, Suite 225 
Ottawa, Ontario 
KIP 5H6 
Phone: (613) 238-4542 
Telex: 053-4516 

28. DESKIN SALES CORPORATION 
77D Steelcase Road, West 
Markham. Ontario 
L3R 2M4 
Phone: (416) 475-1412 
TWX: 610-492-5113 

29. DESKIN SALES CORPORATION 
102-12604 126 Street 
Edmonton, Alberta 
T5L OX6 
Phone: (403) 451-4805 
TWX: 610-831-1660 

30. DESKIN SALES CORPORATION 
105-3930 Jacombs Road 
Richmond, B.C. 
V6V IY6 
Phone: (604) 273-4963 
TWX: 610-922-5036 

31. CARIBBEAN AREA INQUIRIES
ISLA CARIBE ELECTRO SALES 
Ponce de Leon #1057 
Santurce, Puero Rico 00907 
Phone: (809) 722-5140 

(809) 724-1572 
(809) 724-0917 

Union Carbide Corporation, Electronics Division, P.O. Box 5928, Greenville, S.C. 29606, (803) 963-6300 
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1500 

CERAMIC CAPACITORS 

HIGH VOLTAGE DISCS 

500 VOLT DISCS 

CAPACITORS - UL/CSA 

• .. - ... --.----a. ' .. , ----.-... -.• -- __ . __ . __ ..., I --- - - . 

VARISTORS - UL 

CLOSE TOLERANCE DISCS 

500 -VOLT BUTTON FEEDTHRUS 

e# 
500 VOLT TRIMMER 

/7 
MULTILAYER CHIP 
CAPACITORS 

I! 
MULTILAYER RADIAL LEAD DIP//, 

CAPACITORS 1500 

MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

Applications: Voltage multipliers, high 
voltage power supplies. 

Applications: High voltage operation 
such as TV deflection circuits where 
corona is a pr~blem. 

Applications: Hi Q capacitance sta
bility. General purpose, by-pass, 
coupling, etc. 

Applications: High capacitance den
sity where D.F. and T.C. are not 
critical. 

Applications: Line-by-pass, antenna 
coupling, across-the-line. Double 
protection for above. 

Applications: Across-the-line, tran
sient overvoltage protection, energy 
absorption to 80 joules. 

Applications: ±0.5%, ±1.0%, ±2.0% 
tolerances. 

Applications: UHF circuits with very 
low inductance. 

Applications: Solder into slot for mini
mum lead inductance. 

Applications: High frequency by-pass, 
integral mounting surface, low induc
tance. Hollow pins available. 

Applications: Variable capacitive cir
cuit elements of the screw adjustment 
type. 

Applications: Hybrid circuits. 

Applications: High volumetric effi
ciency in printed circuit boards. 

X5R HIGH VOLTAGE DISCS -10 15 20 KV 
Voltage Capacitance Range 
10 KV 500pF - 2000pF 
15 KV 500pF -1500pF 
20 KV 500pF -1000pF 

ANTI-CORONA DISCS -1 thru 6 KV 
Max. Capacitance 

Class T.C. 1 KV 6 KV 
1 N750 680pF 180pF 

N1500 1100pF 300pF 
N2200 1600pF 430pF 
N3300 2700pF 750pF 

2 Z5P 11000pF 3000pF 
X7R 14000pF 3900pF 
Z5U 27000pF 5100pF 

500 VOLT DISCS - CLASS 1 and 2 
Class T.C. Capacitance Range 

1 Pl00 - N5600 3pF- 5100pF 
2 Z5P/X7R 470pF 12000pF 

ZSU 1000pF - 27000pF 
ZSV 1600pF - 47000pF 

LOW-VOLTAGE DISCS-CLASS 3-
16 2S SO VOLTS 

Voltage T.C. Capacitance Range 

16VDC YSS .01mF-.1SmF 
2SVDC YSS .01mF-.1SmF 
SOVDC YSS .01mF-.lmF 

VARISTORS (UL APPROVED) 
Voltage VDC@ V Clamp 

Series VAC VDC lmA @10A 
Z121 120 160 170 min. 310 max. 
Z131 130 175 184 min. 330 max. 
Z151 lS0 200 210 min. 380 max. 

Capacitance Range 
16pF-470pF 

Capacitance Range 
1.8pF-39pF 

Capacitance Range 
1.SpF-SlpF 
150pF - 1000pF 

Capacitance Range 
3.0pF-39pF 
470pF 1000pF 

500 VOLT TRIMMERS 
Material Style Capacitance Range 
Steatite 610A 0.8pF - 4.0pF 
Steatite SOOA O.SpF - 2.4pF 
N220 65SC 2.SpF - 9.SpF 
N400 720e 3.0pF -lS.0pF 

MULTILAYER CHIP CAPACITORS
NPO X7R ZSU 

Max_ Capacitance Value 
Voltage NPO X7R Z5U 
SOVDC .012mF .27mF .6mF 
100VDC 9100pF .22mF .SlmF 
200VDC S600pF .1mF .27mF 

MULTILAYER RADIAL LEAD DIP CHIPS
NPO X7R Z5U 

Max. Capacitance Value 
Voltage NPO X7R Z5U 
50VDe .062mF 1.2mF 3.3mF 
100VDC .042mF 1.0mF 2.2mF 
200VDC .027mF .S6mF 1.0mF 

20 SOUTH LIBBY· STREET I P.O. BOX 3529 - HAMPTON, VIRGINIA 23663 I (804) 723-0785 I TELEX 82-3443 
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1500 CAPACITORS 1500 

MAiIORY TANTALUM WET SLUG CAPACITORS 

TLS-TLH EXTE'NDED CAPACITANCE 
MINIATURE POLAR 

HIGH CAPACITANCE - LOW DC LEAKAGE 

TlS CAPACITOR 

SPECIFICATIONS 
• CAPACITANCE: 

To 2200pF 

• VOLTAGE: . 
6 to 125 VDC @ 85°C 
4 to 85 VDC @ 125°C 

• TOLERANCE: 
±20: ±10: 
±5: on special order 

• CASE SIZES: 
4 sizes, .188" x .453/1 
to .375/1 X 1.062/1 

• TEMPERATURE: 
-55°C to 125°C 

KEY FEATURES 
• High capacitance per case size 

• Extremely low DCl 
• long operating life 
• Wide operating temperature range 
• Rugged mechanical construction 

APPLICATIONS 
• Filter, coupling, bypass circuits 
• Critical timing circuits 
• low source impedance circuits 
• High charging current circuits 

STANDARD AND EXTENDED RANGE RATINGS 
Mallory TlS wet slug tantalum capacitors are available in 4 miniature case 
sizes with high capacitance at dual voltage ratings for 85°C and 125°C opera
tion. The TlH is a higher capacitance version of the TLS with the same high 
performance and reliability. TlS-TlH capacitors exhibit very low DCl, low ESR, 
with electrical stability over a broad temperature range from -55°C to 
+125°C. 
The low DCl characteristic of TlS-TlH capacitors is ideally suited for critical 
timing circuits. The miniature size and rugged construction of the TlS-TlH 
is intended for applications where space is a premium and resistance to 
shock and vibration is a requirement. 
High reliability and long life is assured by the rugged mechanical construc
tion of the TlS-TlH. A combination elastomer-teflon seal assembly is firmly 
seated in a silver case by a precision groove and roll-over crimp that virtually 
eliminates electrolyte leakage. The tantalum anode is firmly seated in the 
case by teflon shock pads. 
The TlS is in accord with EIA Specifications RS~228 and meets all require
ments of Mll·C-3965 and can be used as a replacement for applications 
where Type Cl64, Cl65 are used. 
As a cost savings Mallory offers the eTl silver-plated, copper-alloy case ca
pacitor in the same ratings, case sizes, end seal construction as the TlS. 
Refer to CTl TIB 4-610A for complete details. Refer to TIB 4-604 for TlS data. 

SIZE AND CONFIGURATIONS 

~,~ll;t~·I. , -j 
I WELTL)' ~ 0 ~L \ 0~5± 002 

TERMINAL ( 64± 05) 
094 (2 38)---j WELDED TO CASE 

max 

UNINSULATED INSULATED E 
DIAMETER D LENGTH L DIAMETER D LENGTH L LEAD LENGTH 

CASE ±.016 IN. +.031 -.016 IN. MAXIMUM IN. MAX. IN. ±.25 IN. 
SIZE (±.40mm) (+.80 -.4Dmm) (mm) (mm) (±6.35mm) 

A .188 (4.78) .453 (11.51) .219 (5.56) .608 1.50 (38.10) 
B .281 (7.14) .641 (16.28) .312 (7.94) .796 2.25 (57.15) 
C .375 (9.53) .766 (19.46) .406 (10.32) .921 2.25 (57.15) 
F .375 (9.53) 1.062 (26.99) .406 (10.32) 1.217 2.25 (57.15) 

Note: The case insulation shall extend .016 inch minimum, .062 maximum beyond each end. 
However, when a shrink·fitted insulation is used, it shall lap over the ends of the capacitor body: 

MAXIMUM CAPACITANCE - VOLTAGE PER CASE SIZE 
WORKING VOLTAGE (WVDC) 

CASE MAXIMUM CAPACITANCE IN p,F 
SIZE 6 8 10 15 25 30 50 60 75 100 125 

A 220 180 150 100 68 56 33 27 22 4.7 36 
B 820 680 560 390 270 220 120 100 82 22 14 
C 1500 1500 1200 820 560 470 270 220 180 43 25 
F 2200 1800 1500 1000 680 560 330 270 220 86 56 

MALLORY CAPACITOR COMPANY, EMHART ELECTRICAL/ELECTRONIC GROUP 
DEPT. EM, P.O. BOX 372, INDIANAPOLIS, IN 46206, U.S.A. 

MAITORY 

1·1126 

PHONE: (317) 636-5353 ELECTRICAL/ELECTRONIC GROUP 

EMHART 
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1500 CAPACITORS 1500 

MAiIORY TANTALUM SOLID ELECTROLYTE CAPS 

TDC' TYPE - LOW COST DIPPED EPOXY 

SPECIFICATIONS 
• CAPACITANCE: 

.10 to 330 ,uF 

• VOLTAGE: 
6 to 50 VDC 

• TOLERANCE: 
±20% Standard 
±10% Optional 

• Temperature: 

: I 
i 

, ( 

I 
~ 

-55°C to 85°C, 125°C with 
voltage derati ng 

• CASE SIZES: 
4 sizes from .175" to .350" 
to .400" to .750" 

KEY FEATURES 
• Low cost 
• Flame retardant case 
• High capacitance per case size 

• Long life 

APPLICATIONS 
• Bypass, coupling, timing 
• Filtering in consumer and 

industrial equipment 

HIGH CAPACITANCE/VOLTAGE PER CASE SIZE 
The TDC is a Solid Electrolyte Tantalum Capacitor which features a self in
sulating, hard, dip coated epoxy protective covering. 
This capacitor exhibits an extremely high volumetric efficiency (CV product 
per unit volume) and is supplied in four (4) case sizes to cover a wide range 
of ratings. 

TDC's are supplied with space saving, solderable, radial leads which are 
formed to provide a mounting standoff for easy assembly and soldering 
operations. 

The TDC is ideally suited for commercial and industrial applications where 
low cost and the inherent features of a Solid Electrolyte Tantalum Capacitor 
are required. These features include excellent stability at high and low tem
peratures, low DC leakage and equivalent series resistance, wide operating 
temperature range, long storage and shelf life and excellent impedance verses 
frequency and temperature characteristics. 

For additional information send for 4-810B. 

OUTLINE DIMENSIONS 

.-------I~ MAX, 'I 

s ±,Q25 

FIG. I 

t 
H MAX. 

1 
f 

. 187 +.031 . t -.015 I 

S 

FIG. II 

DIMENSIONS FOR LONG 
"L" LEADS ONLY 

Ij~.~ 
±.G25 

E & F CASE SIZE 
.125 LEAD SPAC I NG 

E, F, G & H CASE SIZE 
.250 LEAD SPACING 

DIAMETER HEIGHT LEADS 
D H SPACE DIA. 

CASE In. (mm) In. (mm) In. (mm) CODE In. (mm) AWG 

E .175 (4.45) .350 (8.89) .125 (3.17) N .020 (.51) #24 
.250 (6.35) W .025 (,64) #22 

F .250 (6.35) .500 (12.7) .125 (3.17) N .020 (,51) #24 
.250 (6.35) W .025 (,64) #22 

G .350 (8.89) .650 (16.51) .250 (6.35) W .025 (,64) #22 
H . .400 (10.16) .750 (19.05) .250 (6.35) W .025 (,64) #22 

MALLORY CAPACITOR COMPANY, EMHART ELECTRICAl/ELECTRONIC GROUP 
DEPT. EM, P.O. BOX 372, INDIANAPOLIS, IN 46206, U.S.A. 

MAITORY 
PHONE: (317) 636-535.3 ELECTRICAL/ELECTRONIC GROUP 

EMHART 
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1127 



1500 CAPACITORS 1.500 

MALLORY I TANTALUM WET SLUG CAPACITORS 

CTL TYPE-LOW COST, MINIATURE, HIGH 

HIGHLIGHTS 
• CAPACITANCE: 

To 2200 l.If 
• VOLTAGE: 

6 to 125 VDC@ 85°C 
4 to 85 VDC @ 125°C 

• . TOLERANCE: 
±20%, ±10% 
±5% on special order 

• CASE SIZES: 
4 sizes, .188" x .453" to 
.375" x 1.062" 

• TEMPERATURE: 
-55°C to 125°C 

KEY FEATURES 
• High capacitance per case size 
• Extremely low DCl 
• long operating life 
• Wide operating temperature range 
• Rugged mechanical construction 

APPLICATIONS 
• Filter, coupling, bypass circuits 
• Critical timing circuits 
• low source impedance circuits 
• High charging current circuits 

CAPACITANCE, POLAR 
LOWER COST - LOW DC LEAKAGE 

STANDARD AND EXTENDED RANGE RATINGS 
The CTl wet slug tantalum capacitor is now available in a new improved pro
prietary silver plated copper alloy case. The CTl offers at lower cost the same 
ratings, case sizes, and electrical performance as silver case wet slug 
capacitors. 
The miniature size and rugged construction of the CTl is identical to the 
Mallory TlS wet slug capacitor. The sintered tantalum anode is firmly seated 
in the case on a teflon shock pad. The anode riser extends through a combina· 
tion elastomer-teflon seal assembly which is seated in the case by a precision 
groove and roll-over crimp. The double seal construction virtually eliminates 
electrolyte leakage. 
The CTl offers a cost savings as an exact replacement for silver case wet slug 
tantalum capacitors . 
. Refer to TIB 4-610A. 

SIZE AND CONFIGURATIONS r- ' -!1 ~·l L ·1· 'j 
I WEL?-(1' ~~D ~~[ \ .0~5±.OO2 

~ TERMINAL . (.164±.05) 
.094 {2.38)--j . WELiiED TO CASE 

max. . 

'UNINSULATEO INSULATED E 
DIAMETER D LENGTH L DIAMETER D LENGTH L, LEAD LENGTH 

CASE ±.016 IN. +.031 -.016 IN. MAXIMUM IN. MAX. IN. ±.25 IN. 
SIZE (±.40mm) (+.80 -.40mm) (mm) (mm) (±6.35mm) 

A .188 (4.78) .453 (11.51) .219 (5.56) .608 1.50 (38.10) 
B .281 (7.14) .641 (16.28) .312 (7.94) .796 2.25 (57.15) 

C .375 (9.53) .766 (19.46) .406 (10.32) .921 2.25 (57.15) 
F .375 (9.53) 1.062 (26.99) .406 (10.32) 1.217 2.25 (57.15) 

Note: The case insulation shall extend .016 inch minimum, .062 maximum beyond each ood. 
However, when a shrink·fitted insulation is used, it shall lap over the ends of the capacitor body. 

MAXIMUM CAPACITANCE -VOLTAGE PER CASE SIZE 
WORKING VOLTAGE (WVOC) 

CASE MAXIMUM CAPACITANCE IN p.F 
SIZE 6 8 10 15 25 30 50 60 75 100 125 

A 220 180 150 100 68 56 33 27 22 4.7 3.6 
B 820 680 . 560 390 270 220 120 100 82 22 14 
C 1500 1500 1200 820 560 470 270 220 180 43 25 
F 2200 1800 1500 1000 680 560 330 270 220 86 56 

For high·volume applications any capacitance value from 1.7 IlF to the maximum capacitance of this' 
table may be ordered. 

MALLORY CAPACITOR COMPANY, EMHART ELECTRICAL/ELECTRONIC GROUP 
DEPT. EM, P.O. BOX 372, INDIANAPOLIS, IN 46206, U.S.A. 

PHONE: (317) 636-5353 ELECTRICAl/ELECTRONIC GROUP 

•• HART 
1·1128 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1500 CAPACITORS 1500 

MALLORY TANTALUM WET SLUG CAPACITORS 

CMT TYPE-LOW COST, SUBMINIATURE 
LOWER COST, SUBMINIATURE 

HIGHLIGHTS 
• CAPACITANCE: 

To 470 /tF 
• VOLTAGE: 

6 to 60 VDC 
• TOLERANCE: 

±10%, ±20% 
• CASE SIZES: 

TUBULAR WET SLUG - POLAR 
The CMT copper alloy case wet slug tantalum capacitor offers highest capaci
tance in subminiature size at lowest cost. The proprietary copper alloy case 
provides a significant cost savings over similar miniature capacitors in silver 
cases. The size and rugged construction of the CMT is intended for applica
tions where space is a premium and resistance to shock and vibration is a 
requirement. The low and stable DCl characteristic of the CMT is ideally 
suited for application in timing circuits. Excellent high frequency performance 
and stable operation over a wide temperature range allow use in a variety of 
applications. 
The rugged construction of the CMT includes mounting the tantalum anode 
on a shock pad positioned in a copper alloy case. A nickel lead wire is welded 
to the anode. The use of sulphuric acid electrolyte assures good low tempera
ture impedance and capacitance characteristics. Special treatment of the 
copper alloy case prevents attack by the sulphuric acid. The capacitor is 
sealed by roll-crimping onto a special elastomer seal. An insulating sleeve 
covers the case and red epoxy encapsulant that protects the seal and en
closes the positive lead wire weld. The CMT is suitable for use in automatic 
insertion equipment and can be furnished lead-tape and reel packaged. 
For additional information send for TIB-4-609A. 

SIZE AND CONFIGURATIONS 
i1X"±Y.-j1-l Max. 

+ 

4 sizes .115" x .300" to 
.225" x .778" 

epoxy to indicate Positive 
Lead End 

• TEMPERATURE: 
-55°C to +85°C 

KEY FEATURES 

lead Size: .020" ±.OOI Diameter 
lead Material: Positive, Tinned Nickel; Negative, Tinned Copper 
Polarity Marking: Plus Signs Around the Anode End 

• Highest CV per given volume CASE APPROXIMATE WEIGHT 

• low, stable DCl 
SIZE LENGTH DIAMETER (PER UNIT IN GRAMS) 

• Excellent shelf and operating life D .300 .115 0.40 
• Rugged mechanical construction A .403 .115 0.50 

B .600 .145 1.00 
APPLICATIONS C .778 .225 2.60 
• Timing circuits, filter coupling, 

bypass circuits MAXIMUM CAPACITANCE - VOLTAGE PER CASE SiZE 
WORKING VOLTAGE (WVDC) 

CASE MAXIMUM CAPACITANCE IN ,.F 
CODE 6 10 15 20 30 50 60 

D 15 10 8 6.8 6 4.0 3.3 
A 47 30 20 15 10 6.8 5.6 
B 180 120 80 60 45 30 22 
C 470 330 220 150 120 78 68 

MAllORY CAPACITOR COMPANY, EMHART ELECTRICAL/ELECTRONIC GROUP 
DEPT. EM, P.O. BOX 372, INDIANAPOLIS, IN 46206, U.S.A. 

MAiIORY 
PHONE: (317) 636-5353 ELECTRICAL/ELECTRONIC GROUP 

EMHART 
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



1500 CAPACITORS 1500 

MATIORY 1 TANTALUM SOLID ELECT ROLYJIE CAPACITORS .1 

THF TYPE - HIGH RIPPLE PERFORMANCE 
FOR SWITCHING REGULATOR 
POWER SUPPLY APPLICATIONS 

SPECIFICATIONS 
• Capacitance 

5.6 to 330 I£F 

• Voltage 
6 to 50 VDC 

• Tolerance 
Standard ±20% - ±1O% optional 

• Temperature 
-80°C to + 125°C 

• Case Size 
2 sizes, .29 x .69 & .35 x .79 inches 

KEY FEATURES 
• High Ripple Current 

• Low ESR 
• Lower Impedance at High Frequencies 

• Small Size 
• Extremely Stable Capacitance 

• Hermetic Seal 

• Long Life 

APPLICATIONS 
• Switching Regulators 
• High Frequency Power Supplies 
• By-pass Filtering 

ONE THF CAPACITOR CAN REPLACE UP TO FOUR 
CSR TYPES 
The THF is designed to provide stable capacitance, low impedance, and higher 
ripple current capability at high frequency. A patented special configuration 
anode offers lower ESR and impedance at frequencies above 1· kHz through 
100 kHz. The lower power loss characteristics of the THF makes it suitable 
for output filtering in switching regulator power supplies. 
The inherent electrical stability and lower power loss of the THF allows it to 
carry the same ripple current that would require up to four conventional solid 
tantalum capacitors. Savings in cost, space, and weight can be realized by 
use of the THF in high frequency ripple current applications. 
The military version of the THF is approved to meet all the requirements of 
military specification MIL-C-39003/9 Style CSR21. Refer to Bulletin 4-819 
for specifications and MIL part numbers. Refer to TIB 4-805B for complete 
details. 

SIZE AND CONFIGURATIONS 

i' 

UNINSULATED 
CASE DIMENSIONS 
D L 

+.016 
-.010 IN. 

CASE (+.41 ±.031 IN. 
CO~E -.25mm) (±.79mm) 

F .279 (7.08) .650 (16.5) 
G .341 (8.66) .750 (19.1) 

POLARITY AS INDICATED NEAR POSITIVE LEAD 

~~:"~1 -tr-~~ 
c .. ~~ 

, I ~ .-------
CIRCUIT DIAGRAM 

INSULATED OVERALL LEAD 
CASE DIMENSIONS DIMENSIONS DIAMETER 
D L C MAX. A 

+.016 +.005 
-.010 IN. -.001 IN. 

(+.41 ±.031 IN. (+.127 
-.25mm) (±.79mm) IN. (mm) -.025mm) 

.289 (7.34) .686 (17.4) .822 (20.9) .025 (,635) 

.351 (8.9Il .786 (19.9) .622 (23.4) .025 (,635) 

MAXIMUM CAPACITANCE - VOLTAGE PER CASE SIZE 
WORKING VOLTAGE (WVDC) 

CASE CODE 6 10 15 20 35 

F 
MAXIMUM CAPACITANCE I~ /LF 

180 120 68 47 22 
G 330 220 150 100 47 

MAXIMUM RIPPLE CURRENT @ 100 kHz PER 
RATED WORKING VOLTAGE @ 25°C 

WVDC 

MAXIMUM RMS RIPPLE IN rnA 

50 

18 
22 

MALLORY CAPACITOR COMPANY, EMHART ELECTRICAL/ELECTRONIC GROUP 
DEPT. EM, P.O. BOX 372, INDiANAPOLIS, IN 46206, U.S.A. 

MAiIORY 
PHONE: (317) 636-5353 ELECTRICAL/ELECTRONIC GROUP 

EMHART 
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1500 CAPACITORS 1500 

MAllORY I TANTAWM SOLID ELECTROLYTIC CAPACITORS I 

CASE SIZES 
TEMP. RANGE Volt. Range CAP. RANGE STD. TOl. DIA. x lGTH. (Inches) 

TYPE DESCRIPTION TERMINALS ("C) (WVDC) (ILF) (% ILF) H x W x D (Inches) FEATURES TIB· 

TAS Metal Tubular. Wire Leads -80 to 6 to 100 .0047 to ±5 .125x.250 Standard 4·801A 
TXA Axial Lead 22 AWG +125 1000 ±1O .175x.438 Capacitance - TAS 

Hermetic Seal 24AWG ±20 .279x.650 Extended 

j/ .341x.750 Capacitance - TXA 
Low DC Leakage 

Temperature Stable 
High Capacity, 
Long Shelf Life 

TFR Metal Case, Wire Leads -55 to 6 to 50 22 to ±5 .289x.686 MIL-C-39003 4-819 

j/ 
Tubular, Axial Lead 22AWG +125 330 ±10 .351x.786 CSR21 

Hermetic Seal ±20 High Frequency, 
High Ripple 
Capability, 

High Reliability 

TAE Metal Tubular, Wire Leads -55 to 6 to 100 .0047 to ±10 .126x.265 High Shock.& 4·85 

;/ 
Epoxy Fill 22AWG +85 1000 ±20 .175x.325 Vibration 
Axial Lead 24AWG .175x.452 Capability 

.279x.650 

.341x.750 

TER Mylar Sleeved, Wire leads -55 to 6 to 100 .0047 to ±5 .135x.286 Mll-C-39003D 4-813A 
TXE Metal Tubular, 22AWG +125 1000 ±10 .185x.474 CSR13, 23,33 
TXR Axial lead 24AWG ±20 .289x.686 High Reliability 

;7 Hermetic Seal .351x.786 

TNR Metal Tubular, Wire Leads -55 to 6 to 100 .0023 to ±5 .161x.575 MIL·C-39003D 4-815 

;/ 
Axial Lead 22AWG +125 160 ±10 .207x.955 CSR 91 
Non Polar 24AWG ±20 .314x1.35 High Reliability, 

.376x1.55 Non-Polar 
Application 

THF / Mylar Sleeved, Wire Leads -80 to 6 to 50 5.6 to ±10 .289x.686 4.5 Amps Ripple 4-8058 

f' 
Metal Tubular, 22AWG +125 330 ±20 .351x.786 Capability, Low 

Axial Lead ESR at High Freq. 
Hermetic Seal from 1 kHz-I00 kHz 

TAN Metal Case Wire leads -55 to 6 t050 2.8 to ±5 .161x .575 Non-Polar, 4·817 

Tjf 
Tubular 22AWG +125 VNP 500 ±10 .207x .955 Standard and 

Hermetic Seal 24AWG ±20 .314x1.350 Extended 
.376x1.550 Range Capacity 

TIM Rectangular, Wire Leads -55 to 3 to 50 .082 to ±10 .340x.228x.105 High Density 4-8068 

p Molded Epoxy Single Ended +125 220 ±20 .225x.285x.170 Mounting, 
Radial Lead 22AWG .335x.360x.170 Automatic Insertion 

24AWG .375x.600x.195 Capability 

fj Molded Epoxy, Wire Leads -55 to 3 to 50 .082 to ±10 .165x.300 Automatic Insertion 4-807C 
Tubular, 22AWG +125 68 ±20 .148x.350 Capability, 

Axial Lead 24AWG .180x.350 High Shock & 
.200x.540 Vibration Capability 

TOM Epoxy Dipped, Wire Leads -55 to 6 to 50 .10 to ±10 .27x.27x.18 Low Profile, 4-8108 
Rectangular Single Ended +85 330 ±20 .33x.32x.21 low Cost, 

~ 
Radial Lead 24AWG .37x.40x.22 High Volumetric 

.40x.40x.25 Efficiency 

.46x.48x.32 

.56x.58x.32 

TOC Plastic Dipped, Wire Leads -55 to 6 to 50 .10 to ±10 .17x.35 low Cost, Extended 4-8108 

R 
Radial Lead LD Spacing +85 330 ±20 .25x.50 Capacitance, 

.125 & .250 .35x.65 Temp. Stable, 
.40x.75 Long Storage Life 

TOL Plastic Dipped, Wire leads -55 to 3 to 50 .10 to ±10 .18x.28 Low Cost, 4-8108 

R 
Radial Lead LD Spacing +85 330 ±20 .20x.30 low Profi Ie, 

.10 & .20 .26x.36 long Storage Life 
.34x.40 
.40x.56 
.44x.68 

TOR Plastic Dipped, Wire Leads -55to 6 to 50 .10 to ±10 .175x.350 MIL·C·49137/2 4-816 

R 
Radial Lead lead Space +85 330 ±20 .250x.500 CX02 

.125 & .250 .350x.650 CX12 
.400x.750 

* Technical InformatIOn 8ulletm 

MALLORY CAPACITOR COMPANY, EMHART ELECTRICAL/ELECTRONIC GROUP 
DEPT. EM, P.O. BOX 372, INDIANAPOLIS, IN 46206, U.S.A. 

MAiIORY 
PHONE: (317) 636-5353 ELECTRICAL/ELECTRONIC GROUP 

EMHART 
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1131 



1500 CAPACITORS 1500 

MALLORY TANTALUM WET SLUG CAPACITORS 
CASE SIZES 

TEMP. RANGE Volt. Range CAP. RANGE STD. TOL. DIA. x LGTH. (Inches) 
TYPE DESCRIPTION TERMINALS (DC) (WVDCl (/LF) (% /LF) H x W x 0 (Inches) FEATURES TIB" 

TLX Silver Tubular, Wire leads -55 to 6 to 125 1.7 to ±5 .219x .608 M Il·C·39006 4-612 ;r Axial lead, 22AWG +125 2200 ±10 .312x .796 ClR65 & ClR69 
Hermetic Seal -15 +20 .406x .921 High CV, 
Mylar Sleeve -15 +30 .406x1.217 long Life, 

-15 +50 High Reliability 

Cl66 Silver Tubular, Wire leads -55to 6 to 125 1.7 to ±5 .219x .608 Mll-C-3965 4-6111B 

j1 
Axial lead, 22AWG +125 2200 ±10 .312x .796 Cl66,Cl67 

Hermetic Seal ±20 .406x .921 Rugged Construction 
.406x1.217 long Life 

JY Silver Tubular, Wire leads -55 to 6 to 100 2.5 to ±5 .219x .608 High Cap, 4-611B 
Axial lead, 22AWG +175 1200 ±10 . 312x .796 High Temp . 

Hermetic Seal ±2 .406x .921 to 175°C 
Kapton Sleeve .406x1.217 

If 
Tantalum Case, Nickel -55 to 6 to 100 2.5 to ±5 .312x .796 M Il-C-39006 4-616 

Tubular, Axial lead Wire Heads +125 1200 ±10 .406x .921 ClR79 
Hermetic Seal 22AWG ±20 .406x1.217 High CV 

Reverse Voltage 
Capability, 

High Reliability 

TLS Silver Tubular, Wire leads -55to ,6 to 125 1.7 to ±5 .219x .608 Mll-C-3965 . 4-604 

7 Axial lead 22AWG +125 2200 ±1O .312x .796 Styles Cl64 & 
Elastomer Seal -15 +20 .406x .921 Cl65, 

-15 +30 .406x1.217 low DCl, 
-15 +50 Wide Temp. Range 

jY Copper Alloy Wire leads -55 to 6 to 125 3.6 to ±1O .219x .608 low Cost, 4-610A 
Tubular, Axial lead 22AWG +125 1200 -15+20 .312x .796 low DCl, 

Elastomer Seal -15 +30 .406x .921 Wide Temp. Range 
-15 +50 .406x1.217 

? 
Copper Alloy Wire leads -55 to 6 to 60 Ito ±20 .115x.300 low Cost, 4-609A 

Tubular, Red Plastic, 24AWG +85 450 .115x.403 High Cap, 
Case Insulated .145x.600 Miniature Size 

.225x.778 

J Silver Tubular, Wire leads -55 to 6 to 60 3.3 to ±20 .115x.300 High Cap, 4-606A 
Red Plastic, 24AWG +85 470 .115x.403 Miniature Size 
Axial lead .145x.600 

Case Insulated .225x.778 

MTPf! Silver Tubular, Wire leads -55 to 6 to 60 4.7 to ±1O .115x.403 High Reliability, 4-614 

;f Red Plastic, 24AWG +85 470 ±20 .145x.600 Miniature Size 
Axial lead .225x.778 

Case Insulated 

/' 
Silver Tubular, Wire leads -55 to 6 to 90 2 to -15 +75 .226x.504 low ESR, 4-602 
Black Plastic, 24AWG +85 330 -15 +50 .226x.560 Miniature Size 

Axial lead -15 +20 .226x.847 
Case Insulated -10 +20 

±10 

? Silver Tubular, Wire leads -55 to 3 to 50 2 to -15 +75 .163x.347 low DCl, 4-601 
Yellow Plastic, 24AWG +85 80 .163x.472 Miniature Size 

Axial lead 
Case Insulated 

TAH Silver Tubular, Wire leads -55to 4 to 60 2to -15 +75 .238x.470 Miniature Size, 4-603 

;f 
Green Plastic, 24AWG +125 330 ±10 .238x.600 Wide Temp. 

Axial lead -10 +20 .238x.810 Range, 
Case Insulated -15 +20 low DCl 

-15 +50 

XTM Metal Can, Wire leads, -55to 20 to 900 2 to -15 +75 .656x.438x1. 78 Mll-C 39006 4-84A 
XTK Single or Screw, Stud, +200 2200 -15 +50 .875x.540x4.06 ClRI0, 14 & 17 
XTH Dual Ended, Solder lug, ±20 1.13 x.600x2.81 High Reliability, 
XTL Hermetic Seal Turret Rugged Construction 
XTV Very High Temp., 

d 
High Cap & Voltage 

TL Metal Case, Solder lugs -55 to . 15 to 150 70 to ±20 1.062x1.275x.690 Mll-C-3965 4-79A 

LJ 
Rectangular, +125 2400 1.375x1.275x.690 Style Cl55, 

Glass to Metal Seal 1.625x1.275x.690 low DCl, 
2.000x1.275x.690 Wide Temp. Range 
2.500x1.275x.690 

• Technical Information Bulletin 

MALLORY CAPACITOR COMPANY, EMHART ELECTRICAL/ELECTRONIC GROUP 
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EMHART 
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1500 CAPACITORS 1500 

MAllORY ALUMINUM ELECTROLYTIC CAPACITORS 
TEMP. VOLTAGE CAP. STANDARD CASE SIZES 
RANGE RANGE RANGE TOLERANCE DIA.xL!;TH. (INCHES) 

TYPE DESCRIPTION TERMINALS (DC) (WVDC) (uF) (% p.F) HxWxD (INCHES) FEATURES TIB· 

TT Aluminum Tubular, Wire leads -40 to 3 to 150 lto -10 +100 .26x .62 to .75 Miniature, All Welded 4-104 
Axial lead +85 5400 .31x .62 to .75 Construction 

d .37x .62 to 1.50 low DCl, l()w ESR 
.44x1.00 to 2.00 

I .50xl.00 to 2.00 
.62x1.00 to 1.50 

TTX Aluminum Tubular, Wire leads -55 to 3 to 150 1 to -10 +75 .26x .62 to .75 Miniature, All Welded 4·105 
Axial lead +85 4400 :31x .62 to .75 Construction 

;J Excur- .37x .62 to 1.50 low DCl, low ESR 
sions to .44x1.00 to 2.00 
105°C .50x1.00 to 2.00 

.62x1.00 to 1.50 

TeW Aluminum Tubular, Wire leads -20 to 3 to 450 2 to -10 +75 .50x1.12 to 2.12 All Welded 4·103 

;! 
Axial lead +85 36,000 -10 +50 .62x1.12 to 2.62 Construction 

.75x1.12 to 2.75 

.87x1.37 to 3.12 
l.00x1.37 to 3.89 

Tex Aluminum Tubular, Wire leads -55to 3 to 150 12 to -10 +75 .50x1.12 to 2.12 High Temperature 0·311 

;f 
Axial lead +105 26,000 -10 +50 .62x1.12 to 2.62 Computer Grade 

.75x1.12 to 2.62 low DCl, low ESR 

.87x1.12 to 3.12 All Welded 
1.00x1.12 to 3.62 Constructe ion 

d 
Aluminum Tubular, Wire leads -40 to 6 to 450 3 to -10 +75 .50x1.12 to 2.12 Computer Grade 4·307 

Axial lea,d +85 23,000 -10 +50 .62x1.12 to 2.62 High Cap, 
-10 +100 .75x1.12 to 2.62 low DCl, low ESR 

.87x1.12 to 3.12 All Welded 
I 1.00x1.12 to 3.62 Construction 

VPR Aluminum Can, Wire leads, -55to 6 to 150 22 to -10 +100 .50x1.00 to 1.62 Miniature, All Welded 4-106 
Vertical Mount Plug·in +105 20,000 -10 +75 .75x1.12 to 3.62 low DCl, low ESR 

D=i Single Ended -10 +50 .87xl.i2 to 3.62 low ESl, 
1.00x1.12 to 3.62 High Temperature, 

High Ripple Current 

FP Aluminum Can, Solder lugs, -30to 6 to 450 22 to -10 +150 .75x!.50 to 3.00 Single or 4·101 
PFP Twist·Tab or Wire Wrap, +85 20,000 -10 +100 1.00x!.50 to 4.00 Multi·Section 

g PC Vertical Mount PC lugs -10 +50 1.37x1.50x5.00 

eGS Aluminum Can, Solder lugs, -40 to 3 to 450 10 to -10 +75 1.00x1.75 to 4.12 Computer Grade 4-303 
Bracket Mount Screw Inserts +85 920,000 -10 +50 1.37x!.75 to 5.62 low DCl, low ESR 

[] 1.75x2.12 to 5.62 High Performance 
2.00x2.12 to 5.62 
2.50x3.12 to 5.62 
3.00x3.62 to 8.62 

"Technical Information Bulletin 

MALLORY CAPACITOR COMPANY, EMHART ELECTRICAL/ELECTRONIC GROUP 
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1500 CAPACITORS 1500 

MALLORY ALUMINUM ELECTROLYTIC CAPACITORS 
TEMP. VOlTAIE CAP. STANDARD CASE SIZES 
RlNlE RlNlE RlNIE . TDLERlNCE DIA.xLlTH. ~INCHESI 

TYPE DESCRIPTION TERMINALS (OCI (wyDCI !J.<FI (% "f) IIxWlID (I CHESI FUTURES TIB· 

CGR Aluminum Can, low or High -55to ! 3t0150 " 140 to -10 +75 " 1.37x1.75 to 5.62 Computer Grade 4~13 
Bracket Mount Post Screw +85 I, 320,000 -10 +50 1.75x2.12 to 5.62 Low DCL, 

EJ Inserts 2.00x2.12 to 5.62 Extremely Low ESR 
2.5Ox3.l2 to 5.62 High Ripple Current 
3.00x3.62 to 5.62 

CGO Aluminum Can Low or High -550 to . ,5 to 55 2800 to -20 +20 1.37 x 2.12 to 5.62 Low, Controlled 4-314 

~ 
Bracket Mount Post Screw +85 67000 ESR ±3Q% 

Inserts Symmetrica I 
Capacitance 

, Tolerance 
High Ripple 

Current 

SFC Aluminum Can, Buss-Bar -40 to 6to50 6800 to -0 +100 3.00x4.12 Computer Grade 4-310 

[J Bracket or Screw +85 100,000 3.00x5.62 Low DCl, 

Buss·Bar Mount Ultra-Low ESR, 
Ultra·High Ripple 

. Capability 
Low ESl 

HC Bakelite Case, Screw -20 to 3 to 450 65 to -10 +150 1.44x2.75 to Rugged Hi-Pot 4-301 
NP Single Ended +85 3 to 40,000 -10 +100 2.06x4.37 Case, Versatile 

0 450NP 30 to -10 +50 Mounting 
32,000 ±25% NP-Non·Polar 

MOTOR START & MOTOR RUN CAPACITORS 
P Bakelite Case, Screw, -40 to AC Volts 21 to -0 +20 1.44x2.75 to 4.37 Motor Start, 4-401 

0 
Round Solder lugs, +65 nOto 1326 1.81x3.37 to 4.37 Intermittent 

Single Ended Quick Connect 330 2.06x3.37 to 4.37 AC Duty 
2.56x4.37 EIA Type 1 & 2 

CRN Terne Plate Quick Connect, -55to AC Volts 1 to 60 ±10% 1.69x2.16x1.31 Motor Run, 4-403 

0 
Steel Can, Solder lugs +70 170 to ±6% to Continuous Round, Oval & (PCB 660 9.50x3.66x1.97 AC Duty Rectangular, 

Single Ended Freel Non·PCB 

MPD Terne Plate Quick Connect -40 AC Volts, 3 to 70 ±10% 1 W' Dia., 2" Oia. Motor Run 4-404 
MPF Steel Can, Solder Lugs to :s240V ' 

a F ±6% 2W' Dia. Continuous 

0 
Round· & Flat +70 Dry 2%"-5%" HT. AC Duty 

Oval (PCB Free) -33DviO- plus Non·PCB 
Single Ended 440V Flat Ovals Metallized Film 

w/Fluid 
*Technical Information Bulletin 
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1500 CAPACITORS 1500 

MAITORY ·AC·METALLIZED POLYPROPYLENE FILM CAPACITORS .1 

NON-PCB TYPE CAPACITORS 

SPECIFICATIONS 
• Capacitance 

2 to 70 /.tF 

• Voltage 
180 VAC to 240 VAC-Dry 
330 VAC to 440 VAC-Oil Filled 

o Operating Frequency 
50 to 60 Hertz 

• Capacitance Tolerance 
±10% Standard and ±6% Special 

• Dissipation Factor 
0.1 % Max. 

• Case Temperature 
-40°C to + 70°C (Std.) 
-40°C to +90°C (Optional) 

• Case Styles 
Round, Flat Ovals, Rectangular 

• Case Sizes 
Round 1%",2",21/2" dia. 
Flat Oval 1lA", 11/2", 1%",2" 
i nd ustry types 
Height 2%" up to 5%" 

KEY FEATURES 
• Internal Protector 
• Environmentally Acceptable with 

Biodegradable Dielectric Fluid 

• Wide Range of Case Styles and 
Sizes 

• Long Life and High Reliability 

• Double Rolled Seams 

• Steel Cases I 

SUGGESTED 
APPLICATIONS 
• Air Conditioning 
• Business Machines 

• Fan Motors 
• Power Supplies 

• Refrigeration 
• Industrial Control 
• Phase Shifting 
• H.I.D. Lighting 

NON-PCB WITH U.L. RECOGNIZED PROTECTOR 
Mallory Non-PCB capacitors contain Metallized Polypropylene Dielectric and a bio
degradable fluid for environmental compatibility. They also incorporate a U.L. recog
nized internal protective device to minimize the hazard of case rupture in the event 
of capacitor failure. These capacitors are useful in a variety of applications where 
continuous operation is required on the normal AC Power source available in home 
and industry. 

They offer good reliability and long life and are designed to meet the intent of 
EIA Standard RS-456 - characteristic liE" or uF." For additional information send 
for Technical Information Bulletin 4-404B. 

FOR COMPLETE DETAILS 
WRITE FOR TECHNICAL INFORMATION BULLETIN 4-40'4B 

MALLORY CAPACITOR COMPANY, EMHART ELECTRICAl/ELECTRONIC GROUP 
DEPT. EM, P.O. BOX 372, INDIANAPOLIS, IN 46206, U.S.A. 

MAiIORY 
PHONE: (317) 636-5353 ELECTRICAL/ELECTRONIC GROUP 

EMHART 
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1135 



I. Capacitance (farads) 

English: C = .224 K A 
tD 

Metric: C = .0884 K A 
tD 

II. Energy stored in capacitors (Joules, watt-sec) 
E = 'h CV2 

III. Linear charge of a capacitor (Amperes) 

1= C dV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z = yR,2 + (Xc - XI.)2 

Where Rs = ESR 

V. Capacitive Reactance (ohm's) 
1 ' 

Xc = 2".fC 

VI. Inductive Reactance (ohms) 
XI. = 2".fL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90° 
Ideal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tan8 (loss angle) = ESR 
Xc 

(2 ". fC) (ESR) 

IX. Power Factor 
PF = Sine 8 (loss angle) = Cos cp (phase angle) 
PF = DF(when less than 100/0) 

X. Quality Factor (dimensionless) 

Q = Cotan 8 (loss angle) = _1_ 
. DF 

Metric prefixes: 
Pico X 10-12 
Nano X 10-9 

Micro X 10-6 

Milli X 10-3 

Deci X 10-1 
Deca X 10 
Kilo X 103 

Mega X 106 

Giga X 109 

Tera X 1012 

Symbols: 
K = Dielectric Constant 
A = Area 
tD = Dielectric thickness 
V = Voltage 
t = time 
Rs = Series Resistance 
f = frequency 

XI. Equivalent Series Resistance (ohms) 

ESR = (DF) (Xc) = (DF) fl,S!'" fC) 

XII. Power Loss (watts) 
Power loss = (2". fCV2) (DF) 

XIII. KV A (Kilowatts) 
KVA = 2".fCV2 x10-3 

XIV. Temperature Characteristic (ppm/"C) 

TC = Ct - C2ii x 106 
C25 (T t - 25) 

XV. Cap Drift (%) 

C.D. = Cl- C2 x100 
Cl 

XVI. Reliability of Ceramic Capacitors 

~= (~)x 
L t Vo 

XVII. Capacitors in Series (current the same) 

Any number: _1_=..!...+_1 ____ +_1_ 
CT Cl C2 Cs 

Two: CT = Ct C2 
Cl + C2 

XVIII. Capacitors in Parallel (voltage the same) 

CT = Cl + C2 --- + C~ 

XIX. Aging Rate 

A.R. = % t. C / decade of time 

XX. Decibels 

db = 20 log ~ 
V2 

L = Inductance 
8 = Loss angle 
cp = Phase angle 
x + y = Exponent effect of volt

age and temp , 
Lo = Operating life 

Lt = Test life 
Vt = Test voltage 
Vo = Operating voltage 
T t = Test temperature 
To = Operating 

temperature 



1500 CAPACITORS 1500 

liiirl'YPE 202/203 . . 
MATSUO DIPPED TANTALUM CAPACITORS 

TYPE Designed to take advantage of high purity tantalum 
powder resulting in .smaller size units and minimum 

202 cost with very low leakage current and excellent 
stability over both temperature and time, with a very 
limited distribution. Ideal for by·passing, coupling 

SPECIFICATIONS and timing applications. 

Capacitance Range: 0.1 to 330 /LF 
Rated Working Voltage: 3.15 to 35 VDC 
Capacitance Tolerance: ±20%j ±10% 
Operating Temperature Range: - 55°C to + 85°C 
DC Leakage Current (Rated Voltage, 5 min., 25°C): 0.01 CV (/LA or 0.5 /LA) 
Conform to the test method of Capacitor Flame Test in UL 1414. 
ALLOWABLE REVERSE VOLTAGE 
10% of rated voltage or 0.5 V, whichever is greater, at 25°Cj 3% of rated 
voltage or 0.5 V, whichever is greater, at 85°C. 
STANDARD RATINGS, SHOWING CASE SIZES 

.~ .. tv\~) CAP. . . 
(p.F)3.15 

.10 
.15 
.22 
.33 
.47 
.68 r---

6.3 10 16 20 25 3S 
1 
1 
1 
1 
1 
1 
1 1.0 

1.5 
2.2 
3.3 
4.7 
6.8 

1 2 

10 
15 
22 
33 
47 
68 

100 
150 
220 
330 

2'. 

"C. 1.'. 
.2'. 
'3' 

"c]/'': ··S· 

,·.lad·'· 

1 2 3 
1 2 3 .4 

l' 2 3 4 5.' 
2:-.·3 '4' 5 ·f'6.··. 
3' . 4" S' c'' .6 T' 

.-4 5 - 6 ··.···7 'S 
"5 6 7'S, 9. 

'7 . S.9 10,. 
89 . 10 

·'9 .•.. dO .,' 
,10 

NOTE: Intermediate non·standard values available. 1000 Pcs. Minimum. 

TYPE 203 Miniature Microdip 
SPECIFICATIONS Combines the efficiency and smaller size of tantalums 

with the best electrical parameters available. 
Operating Temperature Range: -55°C to +85°C 
Rated Working Voltage: 3.15, 6.3, 10, 16, 20, 25, 35 VDC 
Capacitance Range: 0.01 to 10 MFD 
Capacitance Tolerance: ±20% (M) 
DC Leakage Current: 0.01 x CV or 0.5 !LA, whichever is greater 
Conform to the test method of Capacitor Flame Test in UL 1414. 
LEAD MATERIAL 
Solder plated, nickel-silver alloy. 
STANDARD RATINGS, SHOWING CASE SIZES 

0.01 
0.015 
0.022 
0.033 
0.047 
0.068 
0.1 
0.15 
0.22 
0.33 
0.47 
0.68 
1.0 
1.5 
2.2 
3.3 
4.7 
&.B 

10.0 
i10'!»: 

·t!i7'Sit?A, 

DIMENSIONS: Inch (mm) 
Lead Style 4 & 7 Lead Style 2 

(Straight) (cr!~ 

H HA 
.138 max. 
p.5max.) 

.U8 ±.040 
(3±1) 

-.02 0(0.5 8) 
--'-
,177 ±.003 

i: :tgg ~ :g~~ g:~ ~ g:~~ .(~~g ~o~~ (4.5 ±O.7) 

Case case' . 

3: .200 =: .020 16: .250 :=.020 
(5.4 =:0.5) (6.4:t. D.S) 

Size 0 Max. H Max. HA Max. Size 0 Max. H Max. HA Max. 
1 .142 (3.6) 1.236 (6.0) .374 (9.5) \ 6 .217 (5.5) .335 (8.5) .473 (12) 
2 .150 (3.8) .. 256 (6.5) .394 (10) 7 \.217 (5.5)1 .374 (9.5) .512 (13) 
3 .157 (4.0) 1.276 (7.0) .414 (10.5) 8 ,.256 (6.5) .453 (11.5)1 .591 (15.0) 
4 .189 (4.8) .295 (7.5) .433 (11) 9' .295 (7.5) .512 (13.0) .650 (16.5) 
5 .197 (5.0) .315 (8.0 .453 (11.5) 10 .394 (8.0 .551 14.0) .689 (17.5) 

ORDERING INFORMATION 
202 L 3151 106 M 4 -- ..- ... -r-TYPE ~ T T FAILURE RATE 

L: 2%/1000 Hrs. 
VOLTAGE RATING • 
Code Volts Code Volt. LCode Volts 
3151 I 3.15 1602 16 250~l~ 6301 6.3 2002 20 3502 35 
1002 10 

CAPACITANCE IN PICOFARADS 
First two digits are significant figures. 
Third digit is the number of zeros following. 
CAPACITANCE TOLERANCE 
M = ±20%, K = ±10% 
LEAD STYLE 

Lead Lead Space Lead Lead Space 
Style Inch mm Code Style Inch mm Code 

Straight .100 2.5 4 Hockey Stick .250 6.4 6 
.10()11 .250" 

Straight .125 3.2 7 Tape & Reel C iReel) 
.12511 .200" .200 5.0 A Roll) 

W/O Core 
Crimp .200 5.0 2 Tape & Reel .100 2.5 H 
.200" .10011 

Hockey Stick .200 5.0 3 Tape&Ammo .200 5.0 B 
.20Q1' Pack .200" 

ALLOWABLE REVERSE VOLTAGE 
10% of rated voltage or 0.5 V, whichever is greater, at 25°Cj 3% of 
rated voltage Dr 0.5 V, whichever is greater, at 85°C. 
DIMENSIONS: Inch (mm) 

Case 
Code 

1 
2 
3 

H 

-- ~.06 
.590 ,,'\. (1.5) max. 
(15) min. S 

.118 ±.04 - -- (o~A~) 
(3±1) 

D Max. H Max. . S ±.02 (0.5) 
.110 (2.8) .177 (4.5) .06 (1.5) 
.118 (3.0) .208 (5 .. 3) .06 (1.5) 
.126 (3.2) .236 (6.0) .06 (1.5) 

ORDERING INFORMATION 

203 L 6301 

MAl'" TYP£ ".... I T I 
FAILURE RATE LEVEL . 
L: 2%/1000 Hrs. 

DC RATED VOLTAGE (in millivolts) 
First three digits are significant- figures. 
Fourth digit Is the number of zeros following. 

RJV Code 
3.15 A 
6.3 B 

10 C 
16 0 

155 

Anode 
Notation 

Capacitance 
104 = O. lUF 

Rated Voltage 
G = 35V 

RJV Code 
20 E 
25 F 
35 G 

M 1 

T 1
T 

LEAD STYLE 

CAPACITANCE 
TOLERANCE 
M. ±20% 

CAPACITANCE 
IN PICOFARADS 
First two digits are 
significant figures. 
Third digit Is the number 
of zeros following. . 

MATSUO ELECTRONICS Dept. EM, 12831 Western Avenue / Garden Grove, CA 92641/ (714) 898-0707/ (213) 594-6659/ TWX: 910-596-1828 
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1500 CAPACITORS 1500 

Ii i irTYPE 221 . 
MATSUO DIPPED TANTALUM CAPACITORS 

SEVEN CASE SIZES; 188 STANDARD RATINGS 
SPECIFICATIONS CAPACITANCE STABILITY 
Capacitance Range: 0.1 to 470 /tF ' Maximum change in capacitance after temperature cycling from 2SoC; 
Rated Working Voltage: 3.15, 6.3, 10, 16,20.25.35 & 50 VDC -SsoC, within ±12% of initial value; 8SoC, within 12% of initial 

-Capacitance Tolerance: ±20% (M); ±10% (10; ±S% (J) value. DC leakage at 8SoC, within ten times the initial value at 2SoC. 
Operating Temperature Range: -SsoC to + 12SoC 
DC Leakage Current (Rated Voltage, 5 min., 20°C): 0.01 CV (p.Al or O.S /tA, Dissipation Factor (at 120 Hz) 

whichever is greater; special order low leakage: 0.001 CV (/tAl or O.OS!tA Max. Dissipation Factor in percent. 

SURGE VOLTAGE 
Maximum change in capacitance after rated surge voltage is applied in 
series with a 1000 ohm resistor at the rate of 'h minute on, 4'h minutes 
off, for 1000 successive test cycles at 8SoC: within ±S% of initial value. 
Dissipation factor and DC leakage: within initial specifications. 

DC Rated Voltage at 85°C 
DC Surge Voltage at 85°C 

Capacitors shall withstand the surge voltage applied in series with 
a 100 ohm resistor at the rate of 'h minute on, 4'h minutes off, for 
1000 successive test cycles at 8SoC. After test, capacitors shall meet 
the requirements in Table 1.. 

Table 1 
Capacitance Change within 5% of initial value 
Dissipation Factor Within initial requirement specified 
DC Leakage Current Within initial requirement specified 

Capacitance (MFD) -5S0 C +85Oc + 20°C 
0.1 to 1.0 5 4 4 
1.2 to 5.6 8 6 6 
6.8 to 68.0 11 8 8 

82.0 to 330.0 12 10 10 
470.0 12 10 10 

MOISTURE RESISTANCE 
Maximum change in capacitance after SOD hours at 40°C, 90{95% R.H.: 
within ±S% of initial value; dissipation factor and DC·leakage current, 
within initial requirements. 

LIFE TEST 
Maximum change in capacitance after 1000 hours at 85°C with rated DC 
voltage applied: within ± 10% of initial value. Dissipation factor, within 
initial requirements; DC leakage, 12S% max. of initial specifications. 

DIMENSIONS: Inch (mm) 

r,Dh 
( H 

. 02~ ~, 
Min. 

Dn 
HA . 

J276 
.125. :.:..Jo!in 

±.015- -

.020_i\~ 
.lly ...... 230 Min 

J L·250 
±.020 

Lead style 3 Lead Style 7 

MARKING 
~capacltance tolerance color code 

None = ±20% 

: ~ Manufacturer's, Identification 

Capacitance (MFD) ~ 
s~r~~ ~ iA~% 

Anode Rated Voltage 
Notation Date Code 

Case Size D. Max. HMax. 
I 0.157 (4.0) 0.315 (8.0) 
2 0.177 (4.5) 0.335 (8.5) 

.. 3 0.197 (5.0) 0.374 (9.5) 
4 0.217 (5.5) 0.453 (11.5) 
5 0.256 (6.5) 0.540 (13.7) 
6 0.295 (7.5) 0.630 (16.0) 
7 0.335 (8.5) --

106 

CAPACITANCE IN PICOFARADS -------' 
First two digits are significant figures. 
Third digit Is the number of zeros following. 

~~r:~~Ac~cE------------"'" 
M = ±20% 
K = ±10% 
J = ±5% 

HA Max. 
0.335 (8.5) 
0.374 (9.5) 
0.413 (10.5) 
0.472 (12.0) 
0.571 (14.5) 
0.640 (16.1) 
0.790 (20.0) 

Code Space 
*1 0.100 
3 0.125 

*5 0.200 
7 0.250 

• Non Standard. 
Available upon 
Request. 

MATSUO ELECTRONICS Dept. EM, 12831 Western Avenue { Garden Grove, CA 92641 I 17l4} 898·0707 { (213) S94·6659 { TWX: 910·S96·1828 
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1500 CAPACITORS 1500 

liiirTYPE 265/268 
MATSUO TANTALUM CHIP CAPACITORS 

TVPE265 
For PCB and Hybrid Applications 
Precision Molded Construction 
SPECIFICATIONS 
Capacitance Range: 0.1 to 100 /LF 
Rated Working Voltage: 3.15, 6.3, 10, 16, 20, 25 & 35 VDC 
Capacitance Tolerance: ±20% (M); ±10% ((0 
Operating Temperature Range: - 55°C to + 125°C (- 55°C to + 150°C 

special order). 
DC Leakage Current (Rated Voltage, 5 min. 25°C): 0.01 CV (/LA) or 0.5 /LA, 

whichever is greater. 
Conforms to UL 1414. 

STANDARD RATINGS, SHOWING CASE SIZES 

~ (yDC) 
CAP. 
(pF) 3.15 6:3 10 16 

.1 

.15 

.22 

.33 

.47 

.68 A 
1.0 A I--
1.5 t-- A B 
2.2 A - B 
3.3 t-- B 
4.7 B C 
6.8 C -10 C D, 

15 C - D 
22 , D " --33 - 0 E 
47 D - E 
68 - E 

100 E 

TVPE2SB 
Subminiature Rectangular 

20 25 

A 
A I---

B 
B ~ 

C 
C 

D,; 
D ' -

E 
E 

For Automatic Insertion, PCB or Hybrid 
SPECIFICATIONS 
Operating Temperature Range: -55 --' + 125°C 
Maximum Operating Temperature for DC Rated Voltage: + 85°C 
Rated Working Voltage: 4, 6.3, 10, 16, 20, 25, 35 VDC 
Capacitance Range: 0.1 to 100 /LF 
Capacitance Tolerance: ±20% 
Failure Rate Level: 2% /1000 Hrs. 

3S 
A,B 
A,B 
A,B 

B 
B 
C 
C 
C 
D 
D' 
E 
E 
E 

DC Leakage Current (Rated Voltage, 5 min. 25°Cl: 0.01 CV (/LA) or 0.5 !LA 
whichever is greater. ' 

STANDARD RATINGS, SHOWING CASE SIZES 

~! ,,,A'," B ,,'Ci 
2.2 f--A' B I---,',c'" 
3.3 I'A" B '<e 
43 B ~( 

6.8 f-- B ,C "', 
10 B e 
15 ;" Ci,,; 

22 -"'C 
~~ ej, D 

47 D 
68 D 

100 D 

DIM!;:NSIONS: Inch lmm\ 

CtSE t , 
I 11 n El ]- D~ [Oil -t-+ 

01 + -1= 
s, C, D Be 

W W E CASE 

CASE SIZE (I~,#:) ~ 
Case L±.008 W ±.012 H ±.008 b ±.012 c ±.012 
Code (0.2) (0.3) (0.2) (0.3) (0.3) t 

A .180 (4.6) .100 (2.5) .070 (1.7) .030 (0.8) .100 (2.5) .006 (0.15) 

B .180 (4.6) .100 (2.5) .100 (2.5) .030 (0.8) .063 (1.6) .004 (0.10) 

C .315 (S.O) .lS0 (4.6) .070 (1.7) .050 (1.3) .11S (3.0) .004 (0.10) 

D .315 (8.0) .180 (4.6) .100 (2.5) .050 (1.3) .118 (3.0) .004 (0.10) 

E .315 (S.O) .180 (4.6) .195 (5.0) .050 (1.3) .118 (3.0) .006 (0.15) 

MARKING Capacitance In /LF 
Capacitance tolerance 

Manufacturer's Identification 
(Eliminated on A & B Case Sizes) 

Data Code 

D.C. Rated Voltage 

ORDERING INFORMATION 

m~:~~m:~~E L! t T3502 
T1 06 ::3A-~~-~~:AD smE 

L: 2%/1000 h M = ±20% 
K = ±10% RATED VOLTAGE 

Code VDC Code 

3151 3.15 2002 
6301 6.3 2502 
1002 10 3502 
1602 16 

DIMENSIONS 
L 

VDC 
20 
25 
35 

CAPACITANCE IN PICOFARADS 
First two digits are 
significant figures. 
Third digit is the number 
of zeros following. 

I 
If 

L-_-'~ 
P, p. P, 

Construction 
Anode notatlo Negative terminal 

/IIIIIIIII!!J!l!!!I!l:;:~~~U:-Heat.resistant resin 

Welded polnt:-+-~'2 

Positive terminal Anode connecting bar 

Case 
Code 

A 
B 
C 
D 

L±0.3 
(.012) 

3.4 (0.134) 
3.4 (0.134) 
5.6 (0.221) 
5.6 (0.221) 

W±0.3 
(.012) 

1.6 (0.063) 
2.S (0.110) 
3.2 (0.126) 
4.5 (0.177) 

T±0.3 P,±0.1 
(.012) (.004) 

1.5 (0.063)0.S5 (0.034) 
1.S (0.071) 0.S5 (0.034) 
2.1 (0.OS3) 1.3 (0.051) 
3.1 (0.122) 1.3 (0.051) 

P,±0.1 
(.004) 

1.7 (0.067) 
1.7 (0.067) 
3.0 (O.l1S) 
3.0 (0. lIS) 

mm (Inch) 

ORDERING lNFORMATION 

MATSUO 
TYpe Number 

FAILURE RATE 
L: 2%/1000 Hrs. 

RATED VOLTAGE 

Code VDe 
4001 4 
6301 6.3 
1002 10 
1602 16 

~ t r:I3502 r105 t 
CAPACITANCE 

CAPACITANCE TOLERANCE 

Code VDC 

2002 20 
2502 25 
3502 35 

IN PICOFARADS M = ±20% 
First two digits are 
significant figures. Third 
digit Is the number of 
zeros following. 

PACKAGING 
Smm & 12mm 
tape and reel 

MATSUO ELECTRONICS Dept. EM, 12831 Western Avenue / Garden Grove, CA 92641 / (714) 898·0707/ (213) 594-6559 / TWX: 910·596·1828 
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1500 CAPACITORS 1500 

Illi~TYPE 242/245 
. MATSUO MOLDED TANTALUM CAPACITORS 

TYPE 242 
For High Density Packaging 
SPECIFICATIONS 
Capacitance Range: 0.1 to 47 p.F 
Rated Working Voltage: 6.3, 10, 16, 20, 25, 35 & 50 VDC 
Capacitance Tolerance: ±20% (M); ±JO% (10 
Operating Temperature Range: - 55°C to + 125°C 
DC Leakage Current (Rated Voltage, 5 min.!: (20oCl: 0.01 CV or 0.5 pA, 

whichever is greater; (85°C): 0.5 CV or 5.0 pA, whichever is greater. 
Conforms to UL 1414. 

STANDARD RATINGS 

TYPE 245 
Hybrid Capacitor - Fuse 
Eliminates the noise generated at rise time in ultra-high speed logical 
circuits such as TTL and ECL. Built·in fuse functions either as thermal 
fuse under small current or as electric fuse under larger currents. 
SPECIFICATIONS 
Operating Temperature Range: - 55°C to + 125°C (For temperature 

above 85°C, derate voltage to 67% of R.V.! 
Rated Voltage: 10 VDC to 50 VDC 
Capacitance Range: 1.0 to 33 MFD 
Capacitance Tolerance: ±20% (M) 
DC Leakage Current: 1 (Rated voltage, 5 minutes, 25°C) 0.01 CV or. 

0.5 pA whichever is greater. . 
Conforms to UL 1414. 
Circuit Breaking Performance 
Built-in fuse functions as a thermal fuse at current of less than 5 amperes. 
At current of more than 5 amperes, built-in fuse functions by the current 
flowing through fuse. 
Available on tape in ammo.pack or reel. 

STANDARD RATINGS 

Impact resistant rectangular molded case. Uniform lead location for 
automatic insertion. Low impedance at high frequencies. Ideal for noise 
bypassing in high speed logic circuits. High capacitance in miniat~re case. 

DIMENSIONS: Inch (mm) 

ED 

--r:: 02 
.275 min. cO 5) 
(7.0 min.) • 

•• --_1.200 ±.021_ 
(5.0±0 •. 5) 

ORDERING INFORMATION 

--.012 
(0.3) 

242 M 
TYPE =r T 
FAILURE RATE LEVEL 
M, 1%/1000 HIS. 

VOLTAGE RATING 
Code Volts Code 
6301 6.3 2502 
1002 10 3502 

T 1106 l ...... " TOLERANCE 
M =±20% 
K = ±10% 

CAPACITANCE 

Volts 
25 
35 

1602 16 
2002 20 

5002 50 IN PICOFARADS 
First two digits are 
significant figures. 
Third digit Is the number 
of zeros following. 

DIMENSIONS: Inch (mm) 
.283 ±.012 
(7.2±0.3) 

T 
.248±.OO8 
(6.3±0.2) 

.200 min. 
(5 min.) 

.087 ±.OO8 .169 ±.012 . 
(2.3 ±0.2) (4.3 ±0.3) 

~ m •• u~ 
f(0.31 (.03)t-

r-----(-) Lead Wire 

Fuse 

Tantalum Wire 

(+) Lead Wire 
Lead material 
Solder plated steel 

ORDERING INFORMATION 

::.. .... n ""'~ j Ii T. IM M, 1 %/1000 Hrs. 
VOLTAGE RATING 

Code Volts 
1002 10 
1602 16 

CAPACITANCE 
TOLERANCE 
M = ±20% 

2002 20 
2502 25 
3502 35 
5002 50 

CA PACITANCE IN PICOFARADS 
rst two digits are 
gnificant figures. 

Fi 
sl 
Th Ilrd digit Is the number 

zeros following. of 

MATSUO ELECTRONICS Dept. EM, 12831 Western Avenue / Garden Grove, CA 92641 / (714) 898-0707/ (213) 594-6659/1WX: 910·596-1828 
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1500 CAPACITORS 1500 

liiirTVPE 501/553/602 
MATSUO. FILM CAPACITORS 

TYPE 501 
POLYESTER 
Highly stable resin dipped film capacitor with 
superior performance. . 
SPECIFICATIONS 
Operating Temperature: -40°C,..., + 125°C 
Maximum Operating Temperature for DC Rated Voltage: +85°C. 
DC Rated Voltage: 50, 100, 200 VDC. (For operation at 125°C the voltage 

is 50% of 85°C ratings). 
Capacitance Range: 0.001 ,..., 0.22 ... F 
Capacitance Tolerance: ±5%, ±10% 
Failure Rate Levels: P: 0.1 %/1000 h. N: 0.5%/1000 h. 
Available on tape and reel. 

STANDARD RATINGS 
50 VOLT 100 VOLT 

.001 to.22 MFD .001 to .22 MFD 

TYPE 553 
POLYESTER 

200 VOLT 
.001 to .1 MFD 

Super Miniature metallized polyester film ca
pacitor with high ratio of capacitance/voltage 
in a small package. Low impedance and high 
stability. Molded body. 
SPECIFICATIONS 
Operating Temperature: -40°C,..., + 105°C 
DC Rated Voltage Range: 50 VDC*, 63 VDC· 
Nominal Capacitance Range: .01 ... F to 1.0 ... F 
Capacitance Tolerance: ±5%, ±10% 
• For operation at !Osoe the voltage shall be derated to 50% of R.V. 
Available on tape and reel. . 

,,' " 
.' .VOLTS: '. I,·.· ' .•. ' .. DIMENSIONS· ,; " .' 

;MFo', 50: 63 ,····H ... ,i 'T' ';"' .• \. 
0.1 • .276 (7.0) .102 (2.6) 
0.15 ...... .335 (8.5) .142 (3.6) 
0.22 '., .. .335 (8.5) .142 (3.6) 
0.33 .. .374 (9.5) .181 (4.6) 
0.47 •. .413 (10.5) .205 (5.2) 
0.68 1'<" '., .413 (10.5) .205 (5.2) 
1.0 • .453 (11.5) .244 (6.2) 

TYPE602 
POLYPROPYLENE 
602 capacitors were designed for applications 
requiring high accuracy, excellent stability, 
low dielectric absorption, very high insulation 
resistance and low temperature coefficient. 
Available on tape and reel. 
SPECIFICATIONS 
Operating Temperature Range: -40°C to +85°C 
D.C. Rated Voltage: 100 VDC 
Capacitance Range: 0.001 to 0.22 MFD, E-12 series 
Capacitance Tolerance: ±2% (G), ±1 % (Fl, ±5% available 

on special order 
Dielectric Withstanding Voltage: 2 times D.C. rated voltage for 1 minute 
Insulation Resistance, 100,000 Mo at 20°C 

10,000 MO min. at 85°C 
Dissipation Factor: <0.15 MFD 0.1 % max. 

~0.15 MFD 0.2% max. 
at 20°C, 1000 Hz 

DIMENSIONS: Inch (mm) 
w w 

,..-.... 11 Refer to data sheet 

~ for dimensions which' 

.079 vary by voltage and ru r (2m~~ic.) dtl> 
capacitance value. 

.197 ±.02 J (0.904 min.) 
(5 ±0.5) 25 min. 

1-0 

ORDERING INFORMATION 
501 N 5002 

:-r JT 

DIMENSIONS: Inch (mm) 
.287:.012 
(7.3±O.3) 

r-W--1 
~~~3i 

W 
5:0.5 

0,197 ±fl.020 

ORDERING INFORMATION 
553 A 6302 

TYPE-----I=r T T 

DIMENSIONS: Inch (mm) tWh ~T_ 
~Ucl 1I~8 

max. (Jrnr-1 

c:nr:.7-4 ..-
(2Dmln.) 

-.l. 

ORDERING INFORMATION 

1104 lK, ~EAD STYLE 
I. Straight 
2. Hockey stick 
(50 volt only) 

, CAPACITANCE 
TOLERANCE 
K, = ±10% 
J. = 5% 

CAPACITANCE 
IN PICOFARADS 

O.5~ 
(.02~1 

104 K' 

1 TCAPACITANCE 
TOLERANCE 

CAPACITANCE 
IN PICOFARADS 

Refer to data sheet 
for dimensions' which vary 
by capacitance value. 

;,~~,,~Jt.~ j T r 
RATED -VOLTAGE ---- -

CAPACITANCE IN PICOFARADS 

Gl l LLEAD STYLE DR 
PACKAGING 
I. Straight 
4. Crimp 
C, Tape & reel 

CAPACITANCE 
TOLERANCE 

MATSUO ELECTRONICS Dept. EM, 12831 Western Avenue / Garden Grove, CA 92641 / (714) 898~0707 / (213) 594-6659/ TWX: 910-596-1828 
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1500 CAPACITORS 1500 

Your resistor/capacitor company with 
tomorrow's technology today. 

TANTALUM SOLID, WET AND CHIP CAPACITORS 
6900 Australian Avenue, West Palm Beach, FL 33407 (305) 842-3201 TWX: 510-952-7618 

MIL SLASH MIE 
NO. DESIGNATION STYLE DESCRIPTION 

WET SLUB MIL·C·3965 

/1 CL14 CL16 43XW Hermetic Seal, Screw Mount, Cylindrical Case 
119 CL17 CL18 43XW Hermetic Seal, Stud Mount, Cylindrical Case 
121 CL55 43JW Hermetic Seal, Rectangular Module 
14 CL64 CL65 40LW Elastomer Seal, Axial Lead, Tubular Case 
124 CL66 CL67 40SW Hermetic Seal, Axial Lead, Tubular Case -MIL·C-39006 Established Reliability 

?t: crno g~ ~x!ena.ea. ~ange, ~xlal Ha~a.,.1 uOUiar .~ase 
CLR14 Extended Range, Cylindrical Case, Solder lug Terminal 

120 CLR17 43XW Extended Range, Cylindrical Case, Solder lug Terminal 
1090 CLR65- 8000 40SW Glass-to-Tantalum Hermetic Seal, Axial lead, Tubular Case 
122C CLR79 40AW Hermetic Seal, Non-Silver Case, Axial lead, Tubular Case 

SOLID SLUG MIL·C-26665B 
I CS12 CS13 40SS Hermetic Seal Axial lead Tubular Case 

~ 

MIL·C·39oo3 Established He laOI /tv 

~g~ g=~~ :~~ rOJar, ."tlln/ature,. Hermetic, ~eal,. A2<'~1 ~eaQ, I uDular !;ase 
Polar, Hermetic Seal, Axial lead, Tubular Case 

103 CSR23 40XS Polar, Extended Range, Hermetic Seal, Axial lead, Tubular Case 
106 CSR33 40YS Polar, Extended Range, Hermetic Seal, torlow Impedance Application 
104 CSR91 40NS Non~Polar, Hermetic Seal, Axial lead, Tubular Case 

SOLID CHIP MIL·C-55365/4 Established Reliability 
CWR06 49BC Polar Hybrid Tantalum Chip 

WET SLUG 
40AW Hermetic, Non-Silver Case, Axial lead, Tubular Case 
40CW Miniature, Polar, Non-Hermetic, Tubular, Axial lead 
40EW Extended Range, Polar, Non-Hermetic, Tubular, Axial 
43JW Hermetic, Rectangular Module, Spade lulls 
40LW Polar, Non-Hermetic, Tubular, Axial lead 
40PW Polar, Non-Hermetic, Tubular, Axial Lead 
40SW Hermetic, Polar, Glass to Tantalum Seal, Tubular, Axial 
40TW Hermetic, Non-Silver Case, Tubular, Axial, High Temp. 
43XW Hermetic, Cylindrical Case, Stud or Screw Mount 
40YW Miniature, Non-Acid Electrolyte, Polar, Tubular, Non-Hermetic 

SOLID CHIP 
49BC Polar, Hybrid Chip Tantalum CapaCitor 

SOLID SLUG 
40CS Polar, Miniature Non-Hermetic, Tubular Metal Case, Axial lead 
41DS Polar, Dipped, Non-Hermetic, Radial lead 
40ES Polar, Non-Hermetic, Tubular Metal Case, Axial lead 
47FS Polar, Hermetic, Feed-Thru, Screw Mount 
41GS Polar, Dipped, Non-Hermetic, Miniature, Radial lead 
41KS Polar, Dipped, low Profile, Non-Hermetic, Radial lead 
40NS Non-Polar, Hermetic, Tubular Case, Axial lead 
41PS Polar, Non-Hermetic, Rectangular Plastic Case, Radial lead 
40SS Polar, Standard Hermetic, Tubular Case, Axial lead 
40TS Polar, Miniature Hermetic, Tubular Case, Axial lead 

.40XS Polar,Extended Range, Hermetic Tubular, Axial lead 
40YS Polar, Extended Range, Hermetic, For low Impedance Applications 

TANTALUM WET FOIL CAPACITORS 
6071 St. Andrews Road, Columbia, SC 29210 (803) 772-2500 TWX: 810-666-2622 

MIL SLASH MIE 
NO. DESIGNATION STYLE DESCRIPTION 

WET FOIL MIL-C-3965 
117 CL20 CL21 40AF Polar, Etched Foil, Tubular Case, Axial lead 
118 CL22 CL23 40BF Non-Polar, Etched Foil, Tubular Case, Axial lead 
115 CL30 CL31 40AG Polar, Plain Foil, Tubular Case, Axial lead 
116 CL32 CL33 40BG Non-Polar, Plain Foil, Tubular Case, Axial lead 
19 CL51 43KG Polar, Plain Foil, KSR, Hermetic Rectangular Module 
/10 CL52 43JG Non-Polar, Plain Foil, KSR, Hermetic Rectangular Module 
111 CL53 43KF Polar, Etched Foil, KSR, Hermetic Rectangular Module 
112 CL5e . 43JF Non-Polar, Etched Foil, KSR, Hermetic Rectangular Module 
122 CL70 CL71 40RF Polar, High Etched Foil, Tubular Case, Axial lead 
123 CL72 CL73 40SF Non-Polar Hiah Etched Foil, Tubular Case Axial lead 

MIL-C-39006 Established Rllliabilitv 
101 CLR25 40EF Polar, Etched Foil, Hermetic and Non-Hermetic, Axial lead 
102 CLR27 40FF Non-Polar, Etched Foil, Hermetic and Non-Hermetic, Axial lead 
103 CLR35 40EG Polar, Plain Foil, Hermetic and Non~Hermetic, Axial lead 
104 CLR37 40FG Non-Polar, Plain Foil, Hermetic and Non-Hermetic, Axial lead 
116 CLR71 40TF Polar, High Etched Foil, Hermetic and Non-Hermetic, Axial lead 
/17 CLR73 40VF Non-Polar, High Etched Foil, Hermetic and Non-Hermetic, Axial lead 

1-1142 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

CAPACITANCE VOLTAGE 
RANGE RANGE 

3.S- 200 ILt 20-63OV 
12-1300 ILt 30-630v 
70-2400/Jot lS-lS0v 
1.7-S60 /Jot 6-12Sv 
1.7- S60 /Jot 6-12Sv 

~:g: ~g~ ~1 8-360v 
20-630v 

12-1300 /Jot 30-630v 
1.7-1200/Jot 6-12Sv 
1.7-1200ILt 6-12Sv 

I .0047- 330/Jot I 6-10OV 

.rig:~: 3~g ~l g:1bg~ 
1.2-1000 /Jot 6- SOv 
1.2-1000 /Jot 6- SOv 

.0023- 160 /Jot 6-100Y 

.1- 100/Jot 4- 50y 

1.7-1200/Jot 6-12Sv 
3.3- 4S0 /Jot 6- 60v 
6.8-1800 ILt 6-12Sv 

35-22,000 ILt 6-1S0v 
1.7-1100/Jot 6-12Sv 
1.7-1100 ILt 6-12Sv 
1.7-1200 ILf 6-12Sv 
1.7-1200 ILt 6-12Sv 
3.S-1300 ILf 20-630v 
0.1- 320 ILt 6- 60V 

0.1- 100 ILf 4- SOV 

.0047- 68 ILt 2- SOV 
0.1- 330 ILt 6- 50V 

.0047- 330/Jot 6-10OV 
3.9- 60/Jot 6- 7Sv 
0.1- 680/Jot 3- SOy 
0.1- 270/Jot 6- 3Sv 

.0023- 160 ILt 6-100v 
0.1- 220/Jot 6- SOV 

.0047- 330/Jot 6-10OV 

.0047- 39/Jot 4-10OV 
0.82-1000/Jot 6- 60V 
1.2-1000 ILt 6- 50v 

CAPACITANCE VOLTAGE 
RANGE RANGE 

1- 580 ILt 15-150v 
O.S- 350/Jot 15-150v 

0.27- 300/Jof 3-30OV 
0.12- 400/Jof 3-30OV 

40- 960/Jot 15-15OV 
20- 600/Jof 15-1S0v 
70-3S00 /Jot 15-150y 
35-2100/Jof 15-150v 

.16- 920/Jof 15-15OV 
0.7S- 590/Jot 15-1SOV 

1.0- 580/Jof 15-150v 
O.S- 350/Jot 14-15OV 

0.1S- 160/Jot. 15-4S0v 
0.1- 100/Jof 1S-37Sv 
1.6- 920/Jot 1S-1S0v 

0.7S- S90/Jot 15-15OV 

EEM 1983 



1500 CAPACITORS 1500 

Your resistor/capacitor company with 
tomorrow's technology today. 

ALUMINUM ELECTROLYTIC CAPACITORS 
6071 st. Andrews Road, Columbia, SC 29210 (803) 772-2500 TWX: 810-666-2622 

Standard Min. Case Max. Case Min. Case 
Mepco/Electra Operallng D.C.V. Capacitance Cap. Size In Size In Size In 

Series Temp. Range Range (,ILl) Tolerance Inches Inches MM 

3050 -40 to +85°C 6V to 3 to -10 +50% .5X 1.0X 12.7X 
Axial 450V 28,000 -10 +75% 1.125 '3.625 28.57 

3052 -55to +105°C 5Vto 17 to -10 +50% .625X 1.0X 15.9X 
Axial 25QV 38,000 -10 +75% 1.125 3.625 28.57 

3070 -40 to +85°C 6.3Vto .33 to -10 +50% .177X .827X 4.5X 
Miniature Axial 385V 10,000 ±20 .394 1.575 10.0 

3120 -55 to + 105°C 6Vto 110 to -10 +50% 1.375X 3.0X 34.92X 
Large Can 300V 700,000 -10 +75% 2.125 8.625 53.97 

Computer Grade 

3126 Per 5Vto 220 to -10 +50% 1.375X 3.0X 34.92X 
Large Can Mil-C- 150V 220,000 2.125 5.625 53.97 

Computer Grade 39018/04 

3186 -40to +85°C 5Vto 75 to -10 +50% 1.375X 3.0X 34.92X 
Large Can 450V 650,000 -10 +75% 2.125 8.625 53.97 

Computer Grade 

3188 -40to +85°C 5Vto 170 to -10 +50% 1.375X 3.0X 34.92X 
Large Can 400V 590,000 -10 +75% 2.125 8.625 53.97 

Computer Grade 

3191 -55 to +85°C 5Vto 2800 to +20% 1.375X 2.0X 34.92X 
Large Can 55V 200,000 2.125 5.625 53.97 

Computer Grade 

3427 -40 to +85°C 6.3Vto 12 to -10 +50% .750X 1.0X 19.1X 
Single Ended/ 450V 35,000 -10 +75% 1.125 3.625 28.6 

Radial 

3428 -55to +105°C 6.3Vto 19 to -10 +50% .750X 1.0X 19.1X 
Single-Ended/ 250V 17,000 -10 +75% 1.125 3.625 28.6 

Radial 

3475 -40to +85°C 6.3Vto .22 to ±20% .197X .630 5.0X 
Miniature Radial 100V 4700 .433 1.221 11.0 

3476 -40 to +85°C 6.3Vto 0.47 to ±20% .197X .709X 5X 
Miniature Radial for 100V or less 450V 10,000 .433 1.399 11 

-25 to +85°C 
for 160V or greater 

3477 -40 to +85°C 6.3Vto 0.1 to ±20% .197X .709X 5X 
Miniature Radial 100V 4,700 .433 1.399 11 

3478 -40 to +80oC 6.3Vto 0.1 to ±20% .197X .394X 5X 
Miniature Radial 50V 100 .551 .591 14 

3479 -40 to +85°C 10Vto 470 to ±20% .866X 1.181 X 22X 
Miniature Radial 100V 22,000 1.181 2.008 30 

-

3480 -55 to + 105°C 6.3Vto 0.47 to ±20% .197X .709X 5X 
Miniature Radial 100V 10,000 .433 1.399 11 

3481 -55 to + 105°C 10Vto 2.2 to -10 +100% .315X .492X 8X 
Miniature Radial 100V 1000 .453 1.673 11.5 

3482 -55 to + 105°C 7.5Vto 82 to -10 +75% .752X 1.000X 19.1X 
Miniature Radial 100V 16,500 1.252 3.626 31.8 

3487 -40 to +85°C 6.3Vto 22 to ±20% .866X 1.575X 22X 
Snap-In 250V 100,000 1.0 3.15 25 

3500 -20 to + 65°C 110Vto 21-25 ±3% 1.44X 2.56X 3.66X 
A.C. Motor Start 330V Through 2.75 4.38 6.99 

1000-1200 

• LIfe: If capacItors are operated properly, life should exceed 10 yrs. Measured at max. temp. WIth full applied voltage . 
•• 3073 Series - 1000 Hrs. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

Max. Case 
Size In 

MM Lile" 

25.4X 2000 
92.07 Hrs. 

25.4X 2000 
92.07 Hrs. 

21.0X 2000 
40.0 Hrs."" 

76.2X 2000 
219.07 Hrs. 

76.2X Per 
142.88 M39018/ 

04 

76.2X 1000 
219.07 Hrs. 

76.2X 2000 
219.07 Hrs. 

50.8X 2000 
142.87 Hrs. 

25.4X 2000 
92.1 Hrs. 

25.4X 2000 
92.1 Hrs. 

16.0X 1000 
31.07 Hrs. 

18X 1000 
40 Hrs. 

18X 1000 
40 Hrs. 

lOx 1000 
15 Hrs. 

30X 1000 
51 Hrs. 

18X 1000 
40 Hrs. 

12.5X 2000 
42.5 Hrs. 

25.4X 2000 
92.1 Hrs. 

40X 1000 
80 Hrs. 

6.50X 40K 
17.75 to 

75K Starts 

1 0 1143 



1500 CAPACITORS 1500 

Your resistor/capacitor company with 
tomorrow's technology today. 

FILM CAPACITORS 
6071 St. Andrews Road, Columbia, SC 29210 (803) 772-2500 TWX: 810-666-2622 

MEPCo/ELECTRA SERIES VOLTAGE CAPACITANCE TOLERANCE 
NEW I PREVIOUS 12 NC CONSTRUCTION ENCLOSURE LEAD VDCIVAC RANGE (/LF) ±% 

POLYESTER 

70BDl 61F & AE - FILM/FOIC WRAP'& POT AXIAL BO-200 VDC .001 THRU 1.0 2,5,10 
AVAILABLE TO 600 AVAI LABLE TO 2.0 

70BD2 63F (CTM) - FILM/FOIL WRAP & POT AXIAL 50-300 VDC (125°C) .001 THRU 1.0 5,10 

71101 75F - FILM/FOIL MOLDED RADIAL 50-600 VDC .001 THRU 1.0 5,10 

71901 65F - FILM/FOIL PonED RADIAL 50VDC .001 THRU 1.0 5,10 

701Al C2B1A 341 METALIZED MOLDED AXIAL VDC 100, 250, 400 .01 THRU 4.7 5,10 
VAC 63, 160, 220 

70BAl BA - METALIZED WRAP & POT AXIAL 100-200 VDC .10 THRU 10.0 5,10 

713A1 C2BO 342/352 METALIZED CONFORMAL .. RADIAL VDC 100, 250, 400, 630 .001 THRU 6.B 10,20 
VAC 63, 160, 220,220 

712A1 - 365-36B METALIZED EPOXY RADIAL VDC.100, 250, 400 .001 THRU 5.6 10 , 
VAC 63, 160, 220 

719A1 C280MA 344 METALIZED POnED RADIAL VDC 63, 100, 250, 400 .01 THRU 6.8 5,10 
VAC 40, 63, 160, 220 

POLYCARBONATE 

70BG1 74F51 - FILM/FOIL WRAP & POT AXIAL 100-200 VDC .001 THRU 1.0 5,10 

701Bl C281C 341 METALIZED MOLDED AXIAL VDC 100, 250, 400, 630, 1000 .01 THRU 4.7 5,10 
VAC 63, 160, 220, 220, 250 

70BB1 74F01 - METALIZED WRAP & POT AXIAL 100-200VDC .10 THRU 10.0 5,10 

719B1 C2BOMC 344 METALIZED PonEO RADIAL 100-630 VDC .01 THRU 6.B 5,10 
63-220 VAC 

POLYSTYRENE 

704Cl POCO 424-431 FILM/FOIL WRAPPED AXIAL VDC 63, 160, 250, 630 51 PF THRU .39 1,2,5 
VAC 25,63,125,200 

70BC1 - 444-447 FILM/FOIL WRAP & POT AXIAL VDC 63, 160, 250, 630 , .006B THRU .160 1,2,5 
VAC 25, 63, 125, 250 

719C1 ,... 443 FILM/FOIL POnEO RADIAL VDC 63 100 PF THRU .033 1% ONLY 
VAC25 

POLYPROPYLENE 

704E1 - 455-459 FILM/FOIL WRAPPED AXIAL VDC 63 160, 250 47 PF THRU .022 2,5 
VAC 25, 63, 125 

719E1 - 357-5 FILM/FDIL PonED RADIAL VDC 250 .39 THRU .B2 5,10 
VAC 160 

719H1 - 357-6/9 M ETALI ZED POnED RADIAL VDC 630, 1000, 1500, 2000 .0015 THRU .33 5,10 
VAC 300, 400, 600, 700 

711H1 - - METALIZED MOLDED (CAN) TERMINAL 1BO & 330 VAC 5 THRU 70 MFD GMV 10% 

POLYESTER,. P'APER - CLASS X VDE APPROVED 

701J1 - 330 METALIZED MOLDED AXIAL 250VAC .01 THRU.47 10,20 

719J1 - 330 METALIZED panED RADIAL 250 VAC .01 THRU 1.0 10,20 

VARIABLE CAPACITORS 
Columbia Road, Morristown, NJ 07960 (201) 539-2000 TWX: 710-986-7437 

FILM DIELECTRIC TUBULAR CERAMIC DIELECTRIC 
Mepco/Electra Operating 
Part Number Capacltanci Dielectric Temperature 

(Type) Range (pI) MaterIal Range 

Mepeo/Electra Operating 
Part Number Capacitance Dielectric Temperature 

(Type) Range (pI) Material Range 
,2800C 1-5 PTFE Teflon® -40°C to +B5°C 2500A 0.5-3.0 Low Loss Ceramic - 50°C to + 100°C 
(80B/HT 1 O/COl 0) to Polypropylene or 

12-120 Polycarbonate - 40°C to + 70°C 
(B01/B02) to 

1.0-6,5 

2BOOD 1-3.5 PTFE Teflon® - 40°C to + 125°C 
(B09) to or 

5-60 Polyimide/FEP 

For information on Mepco/Eleclra's RESISTORS/POTENTIOMETERS/MILITARY COMPONENTS, see pages 1'1998, 1.2141 and 1.1674. 
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1500 CAPACITORS 1500 

"National Capacitor carries 
every type capacitor with the" 
largest inventory in the USA 

But don't take our word for it. 
Just check the capacitor lines 
and types we carry listed below. 

CAPACITOR LINES 
-ACUSHNET 

·-ARCO 
- CORNELL-DUBILIER 
-EMCON 
-MALLORY 
-MATSUO 
- MURATA-ERIE 
- PLASTIC-CAP 
- SAN FERNANDO 
- SEACOR 

-- UNITED CHEMICON 
- WEST-CAP 
- WESTLAKE 

CAPACITOR TYPES 
Military/Established Reliability 
CA • CB • CC • CCR • CDR 
• CE • CFR • CG • CH • CHR 
• CJ • CK • CKR • CL • CLR 
• CM • CMR • CP • CPV • CQ 
• CQR • CRH • CRL • CS • 
CSR • CT • CTM • CU • CUR 
• CV • CWR • CY • CYR • 
CZ • CZR • PC 

ACMotor Start/Run • 
Alumi num Electrolytic 

• Bathtub • Button Mica 
• Chip • Ceramic Disc 

• Ceramic Monolithic •. 
Clamps/Brackets • Computer 

Grade • Dipped Mica • Dipped 
Tantalum • Feed-Thru/Filters 

• Film. Glass • High Voltage. 
Metallized Film • Mica Trimmers 
• Mylar. Nonpolar • Oil Filled • 
Paper • Piston • Polycarbonate 

• Polyester • Polypropylene 
• Polysulfone • Tantalum 
Wet-Slug • Tantalum-Solid 
• Tantalum-Foil • Trimmers 

• Transmitting Mica. Variables 

If it's a capacitor, we stock it! 
So if you are looking for 
capacitors, call" The Buyer's 

Best Friend." 

National Capacitor 

SERVING HIGH TECHNOLOGY 

11731 Markon Drive, 
Garden Grove, CA 92641. 

• (714) 892-7749 
• (213) 598-9611 
• Outside California 

(800) 854-2451 
• TWX International 

(910) 596-1316 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1145 



CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

Glass Sealed Axial-Leaded 
Ceramic Capacitors . 
RUGGED, RELIABLE, AND IDEAL FOR AUTOMATIC INSERTION 

___ ~~ --1 
-- MIN~ I 

LMAX 

MECHANICAL SPECIFICATIONS 
BODY CONSTRUCTION: Glass to metal seal 
LEAD MATERIAL: .020 Dia. - Solderable tinned copper 
MAR~NG: • . 
Parts will be marked with the following: 
Trademark - Capacitance - Tolerance Letter Designation 
Voltage (size permitting) 
EIA specifications apply regarding Q, TC tol and cAp tol 
on all units of 10 pF or less 

TYPICAL TEMPERATURE 
CHARACTERISTIC CURVES 

NPO Z5U TYPICAL TEMPERATURE 
CHARACTERISTIC CURVE TEMPERATURE COEFFICIENT 

~ 

'" .... 
z .. 
:J: 
U 

'" U 

~ 
~ 

'" u z 
>'!: 

~ (3 -100 
-55 -25 0 +25 +50 +7&1-85 Col -55 -25 a +25 +50 +75+100 +125 

TEMPERATURE C TEMPERATURE C 
NOTE: IPPM equals 0.0001 % 

TYPICAL TEMPERATURE CHARACTERISTIC CURVE 

X7R * ~ 
'" ... 
z .. 
:J: 
U 

'" U 
Z .. 
!:: 
u 
it .. 
u 

TEMPERATURE C 

HOW TO ORDER 
GT07 B 

SIZE:-· _____ ---,-__ --'1 I 
WVDC: (B = 50V)(ll----------' 

!D = 100V) 
F = 200V) 

DIELECTRIC: !CG = NPO) 
BM = X7R) 
BN = Z5U) 

CG 101 

CAPACITANCE CODE:!21---'------------I 

TOLERANCE:{lI-'-------------___ ---' 

1. WVDC AVAILABLE: 50 VDC, 100 VDC, 200 VDC 
2. 101 = 100 pF i.e., the third digit signifies number of zeroes 
3. MINIMUM AVAILABLE CAPACITANCE TOLERANCES: 
. B = ±.1 pF (10 pF and below) J = ±5% (10 pF and above) 

C = ±.25 pF (10 pF and below) K = 10% (5.6 pF and above) 
o = ±.5 pF (10 pF !,nd belo.w) M = 20% (2.7 pF and above) 
F = ±1% (10 pF and above) Z = +80%, -20% (all values) 
G = 2% (10 pF and above) P = +100%·, -0% (GMV - all values) 

NPO (COG) CHARACTERISTICS 
WORKING VOLTAGE: 50/100/200 VDC 
Higher voltages available on request 
TEMPERATURE COEFFICIENT: 0 ±30 PPM/oC, -55°C to 
+125°C (EIA Characteristic COG) 

DISSIPATION FACTOR: Min. Q of 1000 at 1 MHz. Meets pro
visions of EIA standard for capacitance less than 30 pF and 
greater than 1000 pF 

INSULATION RESISTANCE: 100 K megohms or 1000 megohm
microfarads, whichever is less at 25°C, at rated voltage 
DIELECTRIC STRENGTH: 250% rated voltage with 50 mA max
imum charging current 
CAPACITANCE TOLERANCES AVAILABLE: ±1%, ±2%, 
±5%, ±10%, ±20% 
Meets or exceeds requirements of MIL-C-20 

Metuchen Capacitors Inc. I 420 Park Avenue. Perth Amboy. NJ 08861 I (201) 442-0500 1 TWX 710-998-0892 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

Glass Sealed Axial-Leaded 
Ceramic Capacitors 
RUGGED, RELIABLE, AND IDEAL FOR AUTOMATIC INSERTION 

X7R CHARACTERISTICS 
WORKING VOLTAGE: 50/100/200 VDC 
Higher voltages available on request 
TEMPERATURE COEFFICIENT: ±15% from -55°C to +125°C 
(EIA Characteristic X7R) . 
DISSIPATION FACTOR: 2.5% maximum at 1 kHz, 25°C 
INSULATION RESISTANCE: 100 K megohms or 1000 megohm
microfarad whichever is less at 25°C, at rated voltage 
DIELECTRIC STRENGTH: 250% rated voltage with 50 mA max
imum charging current 
CAPACITANCE TOLERANCES AVAILABLE: ±5%, ±10%, 
±20%, +80% -20%, or +100% -0% 
Meets or exceeds requirements of MIL-C-39014 

MCI 
PART NO. GT07 GT10 GT14 

In. mm In. mm In. mm 
LMAX .170 4.32 .260 6.60 .400 10.16 
D MAX .100 2.54 .100 2.54 .150 3.81 Capacitance 

Capacitance WVDC WVDC WVDC Characteristic 
in pF 200 100 50 200 100 50 200 100 50 EIA 

10 100 
12 120 
15 150 
18 180 
22 220 
27 270 
33 330 
39 390 
47 470 
56 I I 560 
68 680 
82 820 

100 101 
120 121 
150 151 
180 ., 181 
220 ." 221 
270 . .. 271 
330 331 
390 391 
470 471 
560 .. " 561 
680 681 
820 " 821 

1000 102 
1200 122 

. 

1500 152 
1800 182 
2200 .. ' I 222 
2700 ,. 272 
3300 332 
3900 .' :,{ .' 392 
4700 /,," ,. " I. .. 472 
5600 • ".t'. ""." I.,." t. f" '0;' 562 
6800 682 
8200 .:,. h:: 822 

10,000 -" 
" 103 

12,000 ,. 123 
15,000 153 
18,000 183 
22,000 223 
27,000 273 
33,000 ; , :1 333 
39,000 393 
47,000 . 473 
56,000 563 
68,000 ." 683 
82,000 823 

100,000 104 
120,000 124 
150,000 /" 154 
180,000 184 
220,000 224 
270,000 .'. 274 
330,000 'O"''i" 334 

Z5U CHARACTERISTICS 
WORKING VOLTAGE: 50/100 VDC 
DISSIPATION FACTOR: 3% maximum at 1 kHz, 25°C 
Meets or exceeds requirements of MIL-C-11015 
TEMPERATURE COEFFICIENT: +22%, -56% from +1O°C 
to +85°C (EIA Characteristic Z5U) 
INSULATION RESISTANCE: 100 K megohms or 500 megohm
microfarad, whichever is less at 25°C, at rated voltage 
DIELECTRIC STRENGTH: 250% rated voltage with 50 mA 
maximum charging current 
CAPACITANCE TOLERANCES AVAILABLE: ±20%, +80% 
-20%, or +100% -0% 
Meets or exceeds requirements of MIL-C-11015 

PArtT~~O. GT07 GT1D GT14 

270 
33 330 
39 390 
47 ..£1 

561 
681 

10 
121 
151 

180 181 
220 221 
270 

33' 
39' 

" 

471 
561 
681 

820' 821 

1500 ',,": L''''i' 
r-- •.•. ' 
r--~--~~:""'~""~~~--4---~---+---1----~--; /" 272 

'.. 392 
4701 47: 
5600 562 
6800 682 

822 
10, 103 

123 
15,1 153 
18. 18l 
22.100 2: 
27,000 

33: 
.',", 39: 

473 
563 
683 

JOU 104 
120,000 124 
150,000 .... 154 
180,000 184 

lO 224 
lO 274 
)0 334 
)0 

JO 474 
560,100 564 
680000 684 
820000 824 
000000 05 
.200000 125 
.500000 
,800000 185 

,200 '00 225 

Metuchen Capacitors Inc. / 420 Park Avenue, Perth Amboy, NJ 08861 / (201) 442-0500 / TWX 710-998-0892 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

Epoxy Coated Sub-Miniature 
Radial-Leaded Ceramic Capacitors' 

MCI PART 
NUMBERS 

. DR15 DR20 DR30 DR40 DR50 
(12.70) 

(7.62) (1~o1Jl) ~ 
(3.S1) (5.0S) .300 . [- ~I 

W!?I~~}~(~}~ll 1 
==~U~M~PHYSICAL DIMENSIONS 

MECHANICAL SPECIFICATIONS 
BODY CONSTRUCTION: Dipped epoxy 
LEAD MATERIAL: Solderable tinned copper 
MARKING: 
Parts will be marked with the following: 
Trademark - Capacitance - Tolerance Letter Designation 
Voltage (size permitting) 
EIA specifications apply regarding Q. TC tol and CAP tol on 
all units 10 pF or less 

TYPICAL TEMPERATURE 
CHARACTERISTIC CURVES 

Z5U 
TYPICAL TEMPERATURE CHARACTERISTIC CURVE 

-55 -25 0 +25 +50 +75 .... 5 
TEMPERATURE C 

X7R 

NPO 

~ 
• 
~ 
5 

~ 
~ 
~ 

TEMPERATURE COEFFICIENT 

-55 -25 o· +25 +50 +751+100 +125 
TEMPERATURE C 

NOTE 1 PPM eQyal$ 0 0001.0 

TYPICAL TEMPERATURE CHARAC",:ERISTIC CURVE 

HOW TO ORDER DR15 B CG 101 

SIZE: I I 
I 

WVDC: IB = 50V)!I) 
0= 100V) 

(F = 200V) 

DIELECTRIC: tG = NPO) 
BM = X7R) 
BN = Z5U) 

CAPACITANCE CODE:I') 

J 

TOLERANCE:I') -----------------..... 
1. WVDC AVAILABLE: 50 VDC, 100 VDC, 200 VDC 
2. 101 = 100pF i.e., the third digit signifies number 01 zeroes 
3. MINIMUM AVAILABLE CAPACITANCE TOLERANCES: 

B = ±.1 pF (10 pF and below) J = ±5% (10 pF and above) 
C = ±.25 pF (10 pF and below) K = ±10% (5.6 pF and above) 
o = ±.5 pF (10 pF and below) . M = ±20% (2.7 pF and above) 
F = ±1% (10 pF and above) Z = +SO%, -20% (all values) 
G = ±2% (10 pF and above) P = +100%, -0% (GMV - all values) 

ZSU CHARACTERISTICS 

CAPACITANCE RANGE: .001 MFD to 4.7 MFD 
"I 

WORKING VOLTAGE: 50/100/200 VDC 
Higher voltages available on request 

TEMPERATURE COEFFICIENT: +22%. -56% from +100 C to 
+85°C (EIA Characteristic Z5U) . 

DISSIPATION FACTOR: 3% maximum at 1 kHz, 25°C 

INSULATION RESISTANCE: 100 K megohms or 500 'megohm
microfarad. whichever is less at 25°C. at rated voltage 

DIELECTRIC STRENGTH: 250% rated voltage with 50 mA 
maximum charging current 

CAPACITANCE TOLERANCES AVAILABLE: ±20%. +80% 
-20%. or +100% -0% 

Metuchen Capacitors InJ1. 1:..-____ ~~ 420 Park Avenue, Perth ~mboy. NJ 08861 I (201) 442-0500 I TWX 710-998-08~L'-- ____ _ 
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CAPACITORS 

METUCHEN CAPACITORS INC. 

Epoxy Coated Sub-Miniature 
Radial-Leaded Ceramic Capacitors 

NPO (COG) CHARACTERISTICS 
WORKING VOLTAGE: 50/100/200 VDC 
Higher voltages available on request 
TEMPERATURE COEFFICIENT: 0 ±30 PPM/oC, -55° to 125°C 
(EIA Characteristic COG) 
DISSIPATION FACTOR: Min. Q of 1000 at 1 MHz. Meets pro
visions of EIA standard for capacitance less than 30 pF and 
greater than 1000 pF 
INSULATION RESISTANCE: 100 K megohms or 1000 megohm
microfarads, whichever is less at 25°C, at rated voltage 
DIELECTRIC STRENGTH: 250% rated voltage with 50 mA 
maximum charging current 
CAPACITANCE TOLERANCES AVAILABLE: ±1%, ±2%, 
±5%, ±10%, ±20% . 
Meets or exceeds requirements of MIL-C-20 

Mel 
PART NO DRtS DR20 DR30 DR40 DRSO Cap. 

Cap. WVOC WVOC WVOC WVOC WVOC Char. 
in pF 50 100 200 50 100 200 50 100 200 50 100 200 50 100 200 EIA 

1.0 109 
1.2 129 
1.5 159 
1.8 189 
2.2 229 
2.7 279 
3.3 339 
3.9 399 
4.7 479 
5.6 569 
6.8 689 
8.2 829 

10 100 
12 120 
15 150 
18 180 
22 220 
27 270 
33 330 
39 390 
47 ==f++. I. 470 
56 560 
68 680 
82 820 

100 I., . . '.) .. 101 
120 .. 121 
150 i.:"' ". 151 
180 181 
220 .' 221 
270 271 
330 331 
390 391 
470 471 
560 561 
680 ,.' 681 
820 ,co' '"J' 

'. ~ / 821 
1000 1'" ." .. 1 102 
1200 , .... 122 
1500 .' '.,' : .. , 152 
1800 182 
2200 222 
2700 I: .• ·· j .. .. 272 
3300 .... , ., 332 
3900 392 
4700 , .. ' 472 
5600 562 
6800 ."J 662 
8200 822 

10,000 . a 103 
12,000 ,\ . 123 
15,000 :." y.>;. "' 153 
18,000 183 
22,000 223 
27,000 273 
33,000 .' 333 
39,000 ..-: 393 
47,000 473 
56,000 563 
66,000 .:. 663 
82,000 <": 623 

100,000 :b';·. 104 

X7R CHARACTERISTICS 
TEMPERATURE COEFFICIENT: ±15% from -55°C to +125°C 
(EIA Characteristic X7R) 
DISSIPATION FACTOR: 2.5% maximum at 1 kHz, 25°C 
CAPACITANCE TOLERANCES AVAILABLE: ±5%, ±10%, 
±20%, +80% -20%, or +100% -0% 
Meets or exceeds requirements of MIL-C-39014 
Working Voltage, Insulation Resistance and Dielectric Strength 
same as NPO Radial 

Metuchen Capacitors Inc. / 420 Park Avenue, Perth Amboy, NJ 08861 / (201) 442-0500 / TWX 710-998-0892 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

Feed-Thru Ceramic Capacitors. RES,N SEAL 

200 100 10 54-790-001-100M 
200 100 100 54-790-001-101 M 
200 100 500 54-790-001-501 Z 

TYPES 54-7~0- 24A'W'G'~'40 UNC·2A 

-$- .120 .220 

-L~6L . 10 .510 
. :!:.020 ±. 0 

200 100 1000 54-790-001-102P 
200 100 22,000 54-790-001-223Z 54-779-
200 100 10 OOM 
200 100 100 54-779-001-101M 
200 100 500 54-779-001-501 P 
200 100 1000 54-779-001-102P 
200 100 22,000 54-779-001-223Z 
200 100 10 54-713-001-100M 
200 100 100 54-713-001-101 M 

54-713-
200 100 1000 54-713-001-102Z 
200 100 5000 

SER'ES SC' 910X/911X/912X 
* For 24 gauge tinned copper leads, replace "X" with "0"; for 

26 gauge tinned steel leads (.016 Dia.) replace "X" with "2." 
When steel lead is used, maximum DC current is 5 amps. 

24 AWG (.020) leads are available, contact factory for part 

tl£)" ' 
:~ " 

, 
It 

" 

·t~l.:rFD2~ " 

VOLTAGE 

DC AMPS. 
MAX. 

CAPACITANCE 
(GMV) 

numbers. 
~MAX. 

.154-.159 ~ '120"'~4-40UNC'2A 
(~ (3.05 "0.13) I /' .020' o (0.51) 

.240".020 ~~ (6.10 :to.51) .360 ".020 
.220 ~.OO5 (9.14 ±o.51) 

(5.59 :to.13l 

HIGH CAPACITY MULTI-LAYER FEED-THRU CAPACITORS 

TYPES 
~n!t 

54-786-013 1.t L.328 

54-786-021 "Cfjj: A -014 
.3261-

.218 L.359 .500 

FEED-THROUGH CAPACITORS
TYPICAL INSERTION LOSS 

100 .05 

100 .3 

50 .5 

50 1.0 

,50WVDC 100WVDC 

10 10 

100 pF 100 pF 
1000 1000 
5000 5000 
.01 p.F .01 p.F 
.027 .027 
.05 .05 

54-785-005-503P 

54-786-013-304Z 

54-786-021-504Z 

54-786-014-105Z 

1000 
FREQUENCY (MHz) 

200WVDC 
115 VAC 60 Hz 

10 

100 pF 
1000 
5000 
.01 p.F 

All Feed-thru Capacitors and RFI Filters stocked by MCI are manufactured in the U.S.A. by Spectrum Control Inc ••• 
The world's leading manufacturer of Electro-Magnetic Components. Distributed for Spectrum Control, Inc. 

Metuchen Capacitors Inc. / 420 Park Avenue. Perth Ambov. NJ 08861 / (201) 442-0500 / TWX 710-998-0892 
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CAPACITORS 

METUCHEN CAPACITORS INC. 

Feed-Thru Ceramic Capacitors 

TYPE FB2B 1 r .312 ±.016 . m (o~;t~:0::8) 
~~.' 

RECOMMENDED MOUNTING HOLE 
.228 DIAMETER 

(5.79) 

MAXIMUM DIAMETER 

.312 :!::.003 036 + 015 

"~:r""~ 
.020 ±.0:2 ii ~. (0.51 :to.OS) 't 1 I .093 ::!::.015 

" (2.36 :!::0.38) 

.050 ::!::.01O 
SOL~E6~4~ASH (1.27 ::!:0.25) . .093 ::!:.015 f 

~. (2.36 ±0.38) .343 ±.030 

MOUNTING SURFACE -.-.l.- (0.73 ±0.76) 

TYPE SSSD ~ ~ I 
I 

HOLE .191 MINIMUM DIAMETER j 190 .093 ::!:.015 

TYPE SB3A 

.190 ::!::.003 
(4.83 ±O.OB) 

INSIDE DIMENSION 

1 r .312.015 

~ (~:;~ ;;::) 
~'38) 

1 
.050 ::!::.OlO . 

SOLDER WASHER M.6447 (1.27 ::!:O.25) 

~ 
MOUNTING SURFACE 

TYPEFASC 
RECOMMENDED MOUNTING 
HOLE .• 191 MINIMUM DIAMETER 

(4.85) 

~ 

1500 

RECOMMENDED MOUNTING .~. -----.,:-

(4.85) (4.83) ('.36 ±0.38) 
MAXIMUM DIAMETER 

mm are in parentheses 

.' «LOrderlnD' .• ,. ;.1. • l'ole:rice CapacllaJ1ce 
··•· .• Number. 'Typ~ . . ~ ~ pF· 

54-794-002-101 M FA5C-1012 20 100 
54-794-002-471 M FA5C-4712 20 470 
54-794-002-102 P FA5C-102W GMV 1000 
54-804-002-101 M F828-1012 20 100 
54-804-002-471 M F828-4712 20 470 
54-804-002-102P F828-102W GMV 1000 

SERIES SCI 9900/9910/9920 
All units are hermetically sealed (glass to metal) on one end, 
while the other end Is epoxy sealed. These units are also avail
able reversed with the hermetic seal at the opposite end. To 
order, add "R" to the end of the part number; e.g. 9900-502R. 
Installation: Series 9900 units are designed to be soldered in 
place. Maximum soldering temperature is +200oC (400°F). 

W .1560 ±.005 

I~I (3.96 ±D.13) 

~ 
.128 :!:.99~ 

(3.25 ±D. ) 

54-803-004-101 M 
54-803-004-471 M 
54-803-004-102P 
54-807-002-1 01 M 
54-807-002-471 M 
54-807-002-102P 

20 '100 
20 470 
GMV 1000 
20 100 
20 470 
GMV 1000 

.:.i< ·;Serles. '.;.·f · .. < .. SCJ.9QOOO:. /.<SCt,sQ10 ... ,o;;;:·; ":··:'y;$CUIl20:> ,,"" 
VOLTAGE 50WVDC 100WVDC 200WVDC 

115 VAC 60 Hz 

DC AMPS. 5 5 5 
MAX. 

CAPACITANCE 100 pF 100 pF 100 pF 
(GMV) 500 500 500 

1000 1000 1000 
1200 1200 1200 
2700 2700 
5000 5000 
.015 ~F 

All Feed-thru CapaCitors and RFI Filters stocked by MCI are manufactured in the U.S.A. by Spectrum Control Inc ••• 
The world's leading manufacturer of Electro-Magnetic Components. Distributed for Spectrum Control, Inc. 

Metuchen Capacitors Inc. / 420 Park Avenue, Perth Amboy, NJ 08861 / (201) 442-0500 J TWX 710-998-0892 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

NPO Ceramic Capacitors QUALIFIED TO MIL-C-20 

• 0 ±30 ppm/oC Per MIL-C-20 
•• 1 to 100,000 Pf -55°C +125°C 

RADIAL LEAD CAPACITORS 
CCR05 CCR06, 07, 08 & 09 

• Low Dissipation Factor 
• Tight Tolerances 

AXIAL LEAD CAPACITORS 
CCR75, 76, 77, 78 & 79 

H R
I--L~T HI--- L ----IT ,""QW-I ~L---1 c ~ 

r--::~E3==>+ ~ ~ 

T T 
1.25 M.IN. .048 

(31.78) MAX. 

Lffi m 
I--S ---0) 

H 
tOF LEADS 1 WITHIN .030 
t. OF CASE 

, LEAD DIAMETER 
[l n + .028 ±.002 
~ W U (.64±.06) 
I-- S---O) 

(38.10) 

1&1iS'lII1· , 
I 

CCR75 .160 +.010 .090 +.010 
CCR76 .250 +.010 .090 ...... 010· 
CCR77 .390 +.010 
CCR78 .500 +.020 
CCR79 .690 +.020 

CCR05 
CCR75 27 

200 1"330 
CCR09 35 100 360-1800 

50 2200-3300 CCR76 28 

CCR06 
200 360-1800 

36 100 2000-4700 
50 5100-18,000 CCR77 29 

200 2200-4700 
CCR07 37 100 5600-12,000 

50 100,000 CCR78 30 

200 3900-4700 
CCR08 38 100 15,000-18,000 CCR79 31 

50 56,000-68,000 

FIXED CAPACITORS, CERAMIC DIELECTRIC (TEMPERATURE COMPENSATING), 
ESTABLISHED RELIABILITY . .' . 

ER CCR05 CG 102 G R 
,I __________ ~I . 0±30ppm/OC T TT 

STYLE CAPACITANCE--i LCAPACITANCE 
Nominal capacitance expressed in picofarads TOLERANCE 05 = Radial .190x.190 75 = Axial .160x.OYO 

09 = Radial .190x.190 76 = Axial .250x.090 
06 = Radial .290x.290 77 = Axial .390x.140 
07 = Radial .480x.480 78 = Axial .. 500x.250 
08 = Radial .480x.480 79 = Axial .690x.350 

(pF) by three·dlglt n"mber, first two digits C = ±.25 pF 
represent significant figures. last digit specl- D = ±.5 pF 
fles number of zeroes to follow. When the F = ±1 % 
nominal value is less than 10 pF. the letter G = ±2%. 
'R' indicates the decimal point and the suc- J = ±5% 
ceeding diglt(s) represent significant figure(s). K = ±10% 
For example: IRO indicates 1.0 pF; R75 Indi-
cates 0.75 pF and OR5 indicates 0.5 pF. 

.140 ...... 010 

.250 +.015 

.350 +.015 

200 
100 

50 

CERAMIC CAPACITORS AND FILTERS FOR MILITARY, AIRCRAFT, COMMUNICATIONS 
AND COMPUTER INDUSTRY ••• 

.. ii:sIZII,\'tj/ 
.016 
.016 
.025 
.025 
.025 

.1-75 
82-240 

270-680 

1 
FAILURE RATE 
LEVEL 
Expressed In % per 
1000 hours 
M = 1.0% 
P =0.1% 
R = 0.01% 

ADDITIONAL PRODUCTS IN STOCK Feed·Thru Capacitors (Spectrum Control and USCC) 

RFI/EMI Filters (Spectrum Control) 
MIL-F-15733/23 Thru/61 
Ceramic Capacitors 
Glass Encapsulated (MCI) 
Temperature Compensating (NPO Thru N 5600) 
MIL-C-11015 
CK05BX100K Thru CK06BX105K 
CK12BX1 OOK Thru CK16BR335K 
MIL-C-39014 
CKR05BX100KS Thru CKR06BX105KS 
CKR11 BX100KS Thru CKR16BX335KS 
MIL-C-20 
CCR05 
CCR06 
CCR07 

CCROS 
. CCR09 

CCR75 
CCR76 
CCR77 

CCR7S 
CCR79 

Close Tolerance NFO Capacitors 
Radial and axial leads 
Capacitance values from .5 PF to.1 MF 
Tolerance as close as 1 % 

Miniature dipped ceramic capacitors 
Npo (Values to.1 MF) 
X7R (Values to 1 MF) 
Z5U (Values to 4.7 MF) 

Special Testing Available 
Burn-In 
Temperature Cycling 
Thermal Shock 
Insertion Loss 
Environmental Testing All Tolerances as close as 1 % available 

Metuchen Capacitors Inc. I 420 Park Avenue, Perth Amboy, NJ 08861 I (201) 442-0500 I TWX 710-998-0892 

1·1152 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



CAPACITORS 1500 

Ultra-Q Miniature Microwave 
Ceramic Capacitors QUALIFIED. TO MIL-C-55681B 

A state of the art ceramic capacitor designed for use at micro
wave frequencies. The superior dielectric properties of the 
ceramic material furnish extremely high a and lowest loss of 
any type capacitor available. A minimum a of 10,000 is guar-

GENERAL SPECIFICATIONS 
CAPACITANCE RANGE:.1 pF through 1000 pF 
WORKING VOLTAGE: 50 through 500 VDC (see tables) 
Q @ 1 MHz: 10,000 minimum 
DISSIPATION FACTOR @ 1 MHz: less than .0001 
INSULATION RESISTANCE: more than 100,000 megohms @ 
25°C, 10,000 meg @ 125°C 
TEMPERATURE COEFFICIENT:. +90 ±20 ppm/DC 

anteed at 1 MHz. Units are available in either chip form or 
various leaded configurations. Typical applications include low 
noise FET circuits, high frequency, low noise receiver front 
ends and UHF microwave hybrids. 

OPERATING TEMPERATURE RANGE: -55°C to +125°C 
CAPACITANCE TOLERANCE: B = ±.1 pF, C = ±.25 pF, D = 
±.5 pF (values <5 pF), F = ±1%, G = ±2%, J = ±5%, 
K = ±10% (values 2':5 pF) 
CHIP TERMINATION: Palladium silver 
DIELECTRIC STRENGTH: 250% of WVDC rating 
CAPACITANCE DRIFT~ ±.1% or.1 pF, whatever is greater 

TYPICAL FREQUENCY CHARACTERISTICS III 
FREQUENCY (GHZ) 

~-T 
MIL 

FREQUENCY (MHZ) 

LEAD STYLES AVAILABLE SIZE 01 

Q 

III 
~ S 
..J 

Z o 3 

j::: 2 
a: 
~1 
~ 

2 345.67.891 2 345678910 ., . .. . 
\6.2 PF 1.0PF .! , ~ 

\ \ 
18PF" 

'-.1 ~ 
~~t.~ 

111 33 1.0PF 
PF PF 

6.2 PF 

SIZE 01 SIZE 013 

SIZE STYLE L+W T. max. 
~ ,---

01 CORll .OSO" ±.015 .OSO" 
;''''~./IL: 

..L_J L 013 COR13 .110" ±.015 .100" 

CAP. RANGE 
MIL·STYLE WVDC pF 

CDR11 & CDR12 so .1-1000 

CDR13 SOO .1·100 
thru 300 110·200 

CDR2S 200 220-470 
100 S10-620 

SO 6BO-l000 

SIZE 013 ':, SIZE 013 

Add .020" to "L" dim. .050 x .050 x _050 .050 x _050 x .056 .110 x .110 x.l00 .110x .110 UOO' .110 x .110 x.l00 
Add following suffix to part number Palt Pari Palt Pari Part .. 

MIL STYLE Cap. pF Number wvnc Cap. pF . Number WVDC Cap. pF .. Number WVDC Cap. pF Numbir WVDC Cap. pF Number WYDC 

MICRO 0.1 01010BB SOV 6.2 010629J SOV 0.1 013010BB SOOV 5.6 0130S69J SOOV 110 0130111J 300V 

STRIP 0.2 01020BB SOV 6.B 01Q6B9J SOV 0.2 0130208B SOOV 6.2 0130629J SOOV 120 0130121J SOOV 
0.3 010308B SOV 7.5 0107S9J SOV O.S 01S030BB 500V 6.8 0130689J 500V 130 0130131J 300V 
0.4 01040BB 50V 8.2 010829J 50V 0.4 013040BB 500V 7.5 0130759J 500V ISO 01301S1J 300V 
0.5 010S08B 50V 9.1 010919J 50V 0.5 0130S08B 500V 8.2 0130B29J 500V 160 0130161J 300V 
0.6 010608B SOV 10 010100J 50V 0.6 013060BB 500V 9.1 0130919J 500V 180 0130181J 300V 
0.7 010708B SOV 11 010110J 50V 0.7 0130708B 500V 10 0130100J 500V 200 0130201J SOOV 
0.8 010BOBB SOV 12 010120J 50V 0.8 0130BOBB SOOV 11 0130110J SOOV 
0.9 01090BB 50V 13 010130J 50V 0.9 0130908B 500V 12 0130120J 500V 
1.0 010109C 50V 15 0101S0J 50V 1.0 0130109C 500V 13 0130130J 500V 
1.1 010119C SOV 16 010160J SOV 1.1 0130119C SOOV IS 01301S0J SOOV 220 0130221J 200V 

RAD~ 1.2 010129C SOV 18 010180J SOV 1.2 Ol30129C SOOV 16 0130160J SOOV 240 0130241J 200V 
RIBBON 1.3 010139C SOV 20 010200J SOV 1.3 0130139C SOOV 18 01S01BOJ SOOV 270 01 S0271J 200V 

RR 1.4 010149C SOV 22 010220J SOV 1.4 01S0149C SOOV 20 01S0200J SOOV SOO 01S0301J 200V 

CDR 24 1.S 010159C SOV 24 010240J 50V 1.5 0130159C 500V 22 0130220J 500V 330 013033lJ 200V 
1.6 010169C SOV 27 010270J SOV 1.6 0130169C SOOV 24 0130240J SOOV 360 0130361J 200V 

Leads size: 013 .093"x.004" sliver 1.7 010179C SOV 30 010300J SOV 1.7 0130179C 500V 27 0130270J 500V 390 0130391J 200V 
1.8 010189C SOV 33 010330J SOV 1.8 01301B9C SOOV 30 0130300J 500V 430 0130431J 200V 

~ 
1.9 010199C 50V 36 010360J SOV 1.9 0130199C SOOV 33 0130330J 500V 470 0130471J 200V 
2.0 010209C SOV 39 010390J SOV 2.0 0130209C 500V 36 0130360J SOOV 

WIRE RW 2.1 010219C 50V 43 010430J 50V 2.1 0130219C SOOV 39 0130390J soov 
CDR23 2.2 010229C SOV 47 010470J 50V 2.2 0130229C SOOV 43 0130430J SOOV 

2.7 010279C SOV 51 010S10J 50V 2.7 0130279C 500V 47 0130470J 500V 510 0130S11J 100V 
3.0 010309C 50V 56 010560J SOV 3.0 0130309C 500V Sl 0130S10J 500V 560 0130S6lJ 100V 
3.3 010339C SOV 62 010620J SOV 3.3 0130339C SOOV S6 0130S60J 500V 620 0130621J 100V 
3.6 010369C SOV 68 010680J 50V 3.6 0130369C SOOV 62 0130620J 500V 680 013068lJ 100V 
3.9 010399C SOV 68 0130680J 500V 750 0130751J 100V 
4.3 010439C SOV 75 010750J 50V 3.9 0130399C SOOV 7S 01307S0J SOOV 820 0130821J 10DV 
4.7 010479C 50V 82 010820J 50V 4.3 0130439C 500V 82 0130B20J . 500V 910 0130911J 100V 
S.l 010S19J SOV 91 010910J 50V 4.7 0130479C 500V 91 0130910J 500V 1000 0130102J 100V 

Leads: #26 AWG tinned copper S.6 Ot0559J SOV 100 01010lJ 50V 5.1 0130S19J SOOV 100 0130101J 500V 

HOW TO ORDER CDR13 BG 101 E G M M =r T T ~ I T 
FAI~URE I I 1 

STYLE CAPACITANCE WVDC CAPACITANCE FINISH 
CDR11 - Chip .OSS" x .055" Nominal capacitance expressed in picofarads A = SO TOLERANCE COR11 = M RATE 
COR12 - Tinned Chip .055" x .055" (pF) by three-digit number. lirst two digits B = 100 B = ±.1 pF COR12 = S LEVEL 
COR13 - Chip .110" x .1HY' represent signllicant ligures. last digit speci- C = 200 C = ±.2S pF COR13 = M Expressed in % COR14 - Tinned Chip .110" x .110" lies number of zeros to follow. When the 0=300 o = ±.5 pF COR14 = S 
CDR2t - Micro Strip .135" x .110" nominal value is less than 10 pF, the letter E = 500 F =±1% COR21 = T per 1000 hours 
CDR22 - Axial Ribbon .13S" x .110" 'R' indicates the decimal pOint and the suc- G =±2% CDR22 = T M = 1.0% 
CDR23 - Radial Wire .13S" x .110" ceeding digit(s) represent signilicant ligure(s). J =±5% CDR23 = S P = .1% 
COR24 - Radial Ribbon .13S" x .110" For example: IRO Indicates 1.0 pF; R7S indi- K = ±10% CDR24 = T R = .01% 
CDR2S - Axial Wire .135" x .110" cates 0.75 pF and DRS Indicates 0.5 pF. M = ±20% CDR2S = S 

Metuchen Capacitors Inc. I 420 Park Avenue, Perth Amboy, NJ 08861 I (201) 442-0500 I TWX 710-998-0892 
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CAPACITORS 

METUCHEN CAPACITORS INC. 

Molded Precision Radial-Leaded 
NPO Capacitors TIGHT TOLERANCES (AS CLOSE AS ±O.5%) 

GENERAL SPECIFICATIONS 
OPERATING TEMPERATURE RANGE: -55°C to +125°C 

DISSIPATION FACTOR: For 30 pF to and including 1000 pF 
.1% Max. at 1 MHz. Less than 30 pF per MIL-C-20. Above 
1000 pF. '15% Max. at 1 kHz. All measurements at 1 VAC 

INSULATION RESISTANCE: 1000 megohms - microfarads but 
need not exceed 100,000 megohms at ±25°C . 
FLASH TEST: 3 times WVDC 

LIFE TEST: 2 times WVDC , 

LEADS: #22 AWG (.025 Dia.) except CR04 #24 AWG (.020 Dia.) 
Tinned Copper 

CAPACITANCE TOLERANCE AVAILABLE: Greater than 10 pF, 
±0.5%, ±1'7'0, ±2'7'0, ±5'7'0, ±10% and ±20%; Less than or 
equal to 10 pF, ±.25 pF and ±.5 pF 

Will meet or exceed latest revision of MIL-C-20 

~ L +.000 
-.010 ~ -l I-T +.000 

-.010 

T 
W +.000 

-.010 

~ 
1.25 
Min. 

S 
t +.015 

DIMENSIONS 

w 

T 

S 

mm are in parentheses 

HOW TO ORDER 
CR04 B co 

SIZE:-_I I I 
WVDC:----------'----'. 
B = 50, 0 = 100, F = 200 

DIELECTRIC TYPE: -------------'. 
CG = NPO ±30 ppm/oC 

101 K 

CAPACITANCE: ----------------' 

TOLERANCE: ------------------.,.-' 
C = ±.25 pF. 0 = ±.5 pF.(10 pF and below) 
E = 0,5%. F = ±1 %. G :. ±2% (10 pF and above) 
J = ±5%, K = ±10%, M= ±20% 

Metuchen CapacItors Inc; / 420 Park Avenue, Perth Amboy, NJ 08861 / (201) 442-0500 / TWX 710-998-0892 
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1500 CAPACITORS 1500 

~~p. ~~~!~ u!,~~P,~P2!'~38.lc~:!~~~!!~o~AL 
Into .. ot;onol (201) 239-8183 • Telex 130430 ~ Cable Address MUPRINUSA - CEDG 

SPECIALISTS IN CERAMIC CAPACITORS 
DISC CERAMIC CAPACITORS 

SPECIFICATIONS 
Temperature Characteristics: Available in characteristics shown in 

table (below-right) as standard. 

Operating Temperature: -SsoC to +8SoC. 

Test Voltage: 2.S times working voltage for 1 second. 

Insulation Resistance: 
7S00 Megohms or an RC product of 7S-ohms F, whichever is less. 
RC product of .04-ohms F for 12 VDCW YST. 
RC product of .1-ohm F for 16 VDCW YST. 
10,000 Megohms for N PO. 

Q (Ratio of Reactance to Equivalent Series Resistance): 
Capacitance ~ 30 pf Q 2': 400 + 20 x Cpf 
Capacitance> 30 pf Q 2': 1000 

Dissipation Factor: 
For ZSF, XSR, ZSU, ZSP (@ 1 KC and 2S0C) 2.S% 
For Z4V, ZSV S% For YSU 8.0% 
For S2L, S3N 0.6% For NPO, N7S0, N1S00: 0.2% 

Encapsulation: Phenolic coated, wax impregnated. 

Marking: MP, Value, Tolerance, Voltage. 

HOW TO ORDER 
Type CF·104Z4 

Voltage Rating _______________________ ..J! IT ' TEMPERATURE CHARACTERISTIC 
Temperature Characteristic ___________________ ---J. A = Y5U 

B = l5F 
C = l5R 
0= l5P 
E = l5U 

F = l5V M = P100 S = N470 
Capacltance-------------------------..... 

(In picofarads.) The 1st two digits indicate significant digits. The 3rd 
digit Indicates the number of zeroes following. R denotes decimal. 

G = S2L N = NPO T = N750 
V = N1500 
W= N2200 
X = N3300 

H = S3N P = N150 

Tolerance----------------------------' 
J = l4V Q = N220 
K = l5T R = N330 

Lead Variatlon-----------------'----------....J Other temp. char. available. 
Note: The digit "4" representing lead variation may be 1, 2{ 3 or 6 as shown in the diagrams below. 

The letter "c" and a blank space may also represent ead variations as shown in the diagrams. VOLTAGE RATING (WDC) TOLERANCE 
*LEAD VARIATIONS; 

£10 fr r- . ----r .125 max ~ 1.2~mu' 

L to"O" I." AWGI , .. 1 
"'-

.064 max 

A = 12V 
B = 16V 
C = 25V 
0= SOV 

E = 100V 
F = 500V 
G = 600V or 

1000V 
H2 - 2KV 
H3·3KV 
H5·SKV 

C = ±.25 PF 
0= ±.50 PF 
J = 5% 
K = 10% 
M = 20% 
l = BO%, -20% 
G = Guaranteed 

Minimum Value 

R .~ ti ~)1~ **Tape & Reel 

,'88 2 3 4 5 6 .laB 032 fr ,315 ~ 
~ max. 

*For other lead variations, consult factory. 
**Disc Ceramic Capacitors can be mounted on continuous tape for automatic board Insertion. These may be supplied for use In machines such as Matsushita, "Panasert", 

TDK "Avisert", or Universal 6341. Check the specifications of the particular capacitor(s) required by your application. To order tape and reel packaging, add numeral 
"5" to part number. Consult factory, for details. 

MULTILAYER CHIPS 
SPECIFICATIONS 

• Temperaure Characteristics: NPO/COG - 0 ±30ppm/oC, -SSOC to 
+12SoC; BX/X7R - /:,.C 0 ± lS% Max. over -SSoC to +12SoC, Z5U 
- /:,.C +22, -56% Max. over +100C to +8SoC 

• C:lpacitance: NPO/COG - Measured at 1 Vrms Max., 1MHz ±SOKHz, 
2SoC, below 100PF - 1 Vrms Max., 1KHz ±SOHz, 2SoC, above 100PF; 
BX/X7R - Measured at 1KHz ±SOHz, 1.0 ±0.2V, 25°C, Z5U - Mea
sured at 1KHz ±50Hz, O.SV Max., 25°C 

• Dielectric Withstanding Voltage: NPO/COG, BX/X7R, Z5U - 200% 
rated voltage for 5 seconds, SOmA Max. charging current, 2SoC 

• Insulation Resistance: - NPO/COG - Greater than 100 G {J below 
.01 UF, 2SoC, VDCW - Greater than 1000 {J F above .01 UF, 25°C, 
VDCW; SX/X7R - Greater than 100 G {J for capacitance below .01 
UF, 2SoC, VDCW; Z5U - Greater than 10,OOOM {J for capacitance 
below .05 UF,25°C, VDCW - Greater than 500 {J F for capacitance 
above .05 UF, 2SoC, VDCW ' 

• DisSipation Factor (D.F.): NPO/COG - 0.1 % Max., at 1 Vrms Max., 
1KHz, 2S°C! BX/X7R - .025 (2.5%) Max. at 1KHz ±50Hz, 1.0 ±0.2V, 
25°C; Z5U - .025 (2.5%) Max., at 1KHz ±50Hz, 0.5V Max .. 2SoC 

....---....,....-------- ORDERING TERMINOLOGY: --------------, 

CAPACITANCE CODE 
For example, 
331 = 330 PF 
561 = 560 PF 
102 =. 1000 PF 
223 = 22,000 PF 

= .022 UF 
154 = 150,000 PF 

= .15 UF 
BR2 = B.2 PF 
3R3 = 3.3 PF 

SIZE CODE 
SIZE in. ROI R03 R05 R07 R09 Rll R13 LOI S02 L02 
*L .055 .OBO .100 .110 .125 ,130 .150 .175 .175 .180 
*W .050 .050 .050 ,105 .095 .095 .055 .065 .130 .OBO 

**T (max.) .050 .050 .050 .070 .070 ,070 .060 .070 ,070 .060 
E .005 ,015 .020 .020 .020 ,020 .020 .020 .020 ,020 

*Tolerance ±0.010, ±7%, whichever Is greater, +0.030-0.010 for soldered units. 
""For soldered units allow +0.020. 

TOLERANCE CODE 
*B = ±0.1 PF 
*C = ±0.25 PF 
*0 = ±0.5 PF 
F = ±1% 
G = ±2% 
J = ±5% 
K = ±10% 
M = ±20% 

*For Capacitance 
value below 10 PF 
only. 

L05 S04 LO 
.lB5 .200 .225 
.OBO .260 .075 
.070 .070 .070 
,020 .020 .020 

TERMINATION CODE 
S = Silver 
G = Gold 
P = Palladlum

Sliver 
T = Palladium - Gold 

EEM 1983 " For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

RATED VOLTAGE 
6RO = 6 VDCW 
120 = 12 VDCW 
250 = 25 VDCW 
500 = 50 VDCW 
101 = 100 VDCW 
201 = 200 VDCW 
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monolithic 
ceramic capacitors 

_ERiE II 

CAPACITORS 1500 

"""lD ERiE I 
MURATA ERIE NORTH AMERICA,INC. 

Chips 

Capacitance Range: 1pFto .47mF 
Voltage Ratings: 50 and 100 VDC 
Temperatl,lre Characteristics: NPO, X7F, X7R, Z5U .. 

Dimensions: .060" x .030" to .220" x .200" 

Chips ftn Tape and Reel 

Capacitance Range: 1pF to .1mF 
Voltage Ratings: 25 and 50VDC 
Temperature Characteristics: NPO,X7R,Y5V 
Dimensions: .080" x .050", .125" x .060" and .125" x .100" 
Carrier Tape: Standard 8MM 

Axial Leaded 
Conformal Epoxy Coated 

Capacitance Range: 1pFt01mF 
Voltage Ratings: 50 and 100 VDC 
Temperature Characteristics: NPO, X7R, Z5U 
Dimensions: .170" x .1 DO" to .400" X .150" 

Available in standard packaging for auto-insertion 

Radial Leaded 
Conformal Epoxy Coated 

Capacitance Range: 1pF to 4.7mF 
Voltage Ratings: 50 and 100 VDC 
Temperature Characteristics: NPO, X7F, X7R, Z5U 
Dimensions: .138" x .100" to .500" x .500" 

Available taped and reeled for auto-insertion 

MURATA ERIE NORTH AMERICA, INC. 1148 Franklin Rd., S.E. Marietta,' GeoTgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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CAPACITORS 1500 
-- ----

"'liD ERiE I 
MURATA ERIE NORTH AMERICA, INC. 

Low Voltage 

Capacitance Range: 1pF to .5mF 
Voltage Ratings: 12 VDC to 100 VDC 
Temperature Characteristics: Y5R,Y5P,Y5U,Y5V,Z5U 

NPO thru N750 
Dimensions: .157" to .690" Dia. 

Available in standard packaging for auto-insertion 

Medium Voltage 

Capacitance Range: 1pF to .02mF 
Voltage Ratings: 500; 1,000; 2,000; 3,000, 6,000 VDC 
Temperature Characteristics: Y5F,Y5P,Y5U,Z5U 

NPO, N220, N750, N1500 
Dimensions: .197" to .708" Dia. 

Available in standard packaging for auto-insertion 

High Voltage 

Capacitance Range: 
Voltage Ratings: 
Temperature Characteristics: 
Dimensions: 

Safety Recognized 
UL, CSA, etc. 

Capacitance Range: 
_ . Voltage Ratings: 

Temperature Characteristics: 
Dimensions: 
Approval Types: 

1 OOpF to 2,200pF 
7,500; 10,000; 15,000 VDC 
Y5P, Z5U, N4700 
.354" to .788" Dia. 

100pFto.01mF 
400VAC 
B,F,FZ 
.394" to .669" Dia. 
UL,CSA, VDE,SEMKO, BS,SEV 

MURATA ERIE NORTH AMERICA, INC. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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CAPACITORS 1500 

""'iDE-I 
MURATA ERIE NORTH AMERICA,INC. 

10 to 40 KVDC, DHS Series 
For AC and DC Pulse Applications 

Capacitance Ranges: 190pF to 8000pF 
Voltage Ratings: 10, 15, 20, 30, 40 KVDC 
Temperature Characteristics: N4700 
Size: .63" x .79" Dia. to 1.42" x 2.36" Dia. 

For General Purpose Applications· 

Capacitance Ranges: 180pF to 9300pF 
Voltage Ratings: 10,15,20,30,40 KVDC 
Temperature Characteristics: Z5U 
Size: .75" x .79" Dia. to 1.61" x 2.36" Dia. 

10 and 15 KVDC-DHL Series 

Capacitance Ranges: 750pF and 1000pF 
Voltage Ratings: 10 and 15 KVDC 
Temperature Characteristics: Y5P 
Size: .39" x .79" Dia. to .47" x .79" Dia. 

10 and 15 KVDC-DHD Series 

Capacitance Ranges: 500pF and 2000pF 
Voltage Ratings: 10 and 15 KVDC 
Temperature Characteristics: Y5P 
Size: .295" x .630" Dia. to .295" x .945" Dia. 

\ 

MURATA ERIE NORTH AMERICA,INC. 1148 Franklin Rd., S.E. Marietta, Georgia 30067. Tel: (404) 952-9777 Telex: 54-2329 'TWX: 810-766-1531 
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fixed and variable capacitors 
for microwave applications """i!!I ERiE I 

MURATA ERIE NORTH AMERICA, INC. 

rm 

"""ill ERiE I 

Monolithic Chips - MA Series 
Capacitance Ranges: 0.3pF to 1000pF 
Voltage Ratings: 50, 100, 200, 300, 500 VDC 
Tolerances: B, ±0.1 pF thru M, ±20% 
Q: 10,000 @ 1 MHz 
Temperature Characteristics: PSO, ±20ppm/oC 
Size: .055" x .055" and .135" x .110" 

Glass Encapsulated Monolithic RF Power
UFP Series 

Capacitance Ranges: 
Voltage Ratings: 
Q: 
RF Current Ratings: 
Temperature Characteristics: 
Size: 

Button Mica 
Capacitance Ranges: 
Voltage Ratings: 
Q: 
Configurations: 
Size: 

Ceramic Trimmers 
TZ03 

Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

DVS3 
Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

DV11 
Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

Air Trimmers 
MVM 

Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

10pF to 3000pF 
300 to 3600 VDC 
5000 @ 1 MHz 
8 Amperes 
PSO, ±20ppm/oC 
3"44" X ~l' to 1Ki' x 1Ki' 

15pF to 1000pF 
500 VDC 
Per MIL-C-10S50 
Stand-off and Feed-thru 
.457" Dia. x .730" and .515" Dia x .815" 

1.25pF -2.3pF to 1 OpF to 120pF 
50 and 100 VDC 
NPO thru N1200 
.236 Dia. 

1.5pF - 6pF to 5pF to 35pF 
25VDC 
NPO and N750 
.126" Dia. 

. 2pF - 8pF to 15pF - 60pF 
200 and 350 VDC 
NPOthru N1500 
%"Ola. 

0.8pF ....;.10pF to 1pF - 20pF 
250VDC 
0, ±15 and 0, ±25ppm/oC 
.281" Dia. x .484" to .281" Dia. x .SOO" 

MURATA ERIE NORTH AMERICA, INQ. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency _ 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby UN" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufactur,: 
CATV cable television or commumty 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI ·electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) . 
IR insulation resistance (or) mfrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
.uF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment" 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB· printed circuit board. 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 

. VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter . 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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ALUMINUM 
ELECTROL VTIC CAPACITORS 
from 0.1 mfd through 22,000mfd 
6.3wv to 450wv 

1. Axial and radial general purpose/industrial 
2. Low leakage, close tolerance 
3. Switching power applications 
4. Lug types ~ high cv applications 
5. Non-polarized 
6. Epoxy end-seals, anti-solvent end seals 
7. Extended temperature range 

Radial and axial taping available for automatic insertion 

EPOXY DIPPED TANTALUMS 
from 0.1 mfd through 330mfd 
3.15~ to 50wv 

CERAMIC DISC 
AND MONOLVTHIC. 
(Multi-layer Types) 
1pfd through 4.7 mfd 

1. HI-K disc types (Y5F, Z5u etc.) 
2. Temperature compensating 

types (NPO, N750, N075, 
N1500, etc .... ) 

3. Semi-conductor types 
(Y5u, Y5T) 

4. Radial epoxy-dipped multi-layer 
(COG/NPO, XiR, Z5u) 

Taping, cut and forming available 

FILM CAPACITORS 
from 1 pfd through 22mfd 
50wv to 2000wv 

1. Polyester - inductive 
2. Axial and radjal polyester-

non- inductive 
3. Metallized polyester 
4. Wrap and fill 
5. Polypropylene 
6. Polycarbonate 
7. Polystyrene 

Taping and reeling, cut and formed 
leads available 

Also ask for our resistor products 

CALL OR WRITE FOR CATALOG AND SAMPLES 

nc· NIC COMPONENTS CORPORATION 
NORTH AMERICAN OPERATIONS-NIPPON INDUSTRIES CO., LTD. 
238 Route 109, Farmingdale, NY 11735 (516) 694-0060; 800-645-9333 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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SHORT FORM CATALOG 

At Nichicon, we're capacitor specialists. So we have 
to go to extremes for you. To answer your engineering 
questions. To help you solve design problems. To 
match the right capacitor to the application ... at the 
right price, when you need them. 

Nichicon is one of the world's largest manufacturers 
of miniature and can type aluminum electrolytic, 

semi-conductive ceramic disc, polyester film and 
metallized polyester film capacitors. 

For catalogs and pricing contact your local Nichicon 
representative or distributor. You can also call or 
write Nichicon (America) Corporation, 927 E. State 
Parkway, Schaumburg, Illinois 60195. (312) 843-7500. 

We're Nichicon. The capacitor choice. 

When requesting more information or data sheets, reference the series type number. 

1·1162 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



1500 CAPACITORS 1500 

AWMIIiUM ELECTROLYTIC CAPACITORS 
SEMI·COIIDUCTIVE CERAMIC CAPAClmRS 
POLYESTER FILM CAPAClmRS 

~ 
• 1_· n.c .... con 

ALUMINUM ELECTROLYTIC CAPACITORS GROUP CHART: 
MINIATURE, RADIAL-TYPE 'U' AND AXIAL-TYPE 'T' 

NON-POLAR 

AUDIO 
CROSS-oVER 

HIGHCV 

(SMALL CAN SIZE) 

(np) 

,-------
I 

LOW LEAKAGE 
HIGH 

RELIABILITY 

HIGH TEMP 

FOR SWITCHING 
REGULATOR 
(LOW ESR) 

-55 '"'+105°C 
high ripple 

-55-+105°C 
small size 

GROUP CHART: CAN TYPE-TYPE 'L' 

EEM 1983 

COMPUTER GRADE LUG TERMINAL 
PRONG 

TERMINAL SNAP-IN TERMINAL 

GENERAL PURPOSE FOR SWITCHING REGULATOR 

I 
I 
I 
I 

NH 

high 
ripple 

smaller 
case size 

L _______ _ 

BASIC PRODUCTS: 

SMALL 
OIA. 

LOW 
BODY 

I _ ___________ ~_-.J 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

high 
ripple 

+105°C 

low profile 
20mmheights 

+85°C 
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1500 . CAPACITORS 1500 

MINIATURE ALUMINUM ELECTROLYTICS-
RADIAL LEAD-TYPE 'U' AND AXIAL LEAD-TYPE 'T' 

1,1'0" 

Radial (U) 6.3-100 0.03 CV 
('ttA Min.) 
A ter 1 Minute 

Axial (T) 6.3-100 0.47 - 33,000 ±20(M) 0.03CV 
(3te;Min.) 
A er 5 Minutes 

2 VS/VH • Low Profile Desien (VS) -40- +85 Radial (U) 6.3- 50 0.1-3,300 ±20(M) 0.01CV 
• Small Diameter ( H) ~fer Min.) 

er 2 Minutes 

3 BU • Large Capacitance in -40-+85 Radial (U) 6.3-100 680-33,000 ±20(M) 0.03CV 
Compact Size Alter 5 Minutes 

• 3-Lead Construction 
Conventional 2 Lead 

4 HU • High Voltage -25-+85 O.06CV +10 
Alter 5 Minutes 

5 KB • Low Leakage -40-+85 O.002CV 
• Good for ~.4"A Min.) 

Tantalum Replacement Iter 2 Minutes 
Axial (T) 6.3-100 0.47- 3,300 ±2°IM) 0.002CV 

±10K) ~fer Min.) 
er 2 Minutes 

6 ZA • Low Noise -40-+85 Radial (U) 6.3 -100 0.47 - 47 ±20(M) O.OO4CV 
• Epoxy End Seal ~.2"AMin.) 

Iter 30 Sec. 

7 SA -40 -+85 Radial (U) 6.3- 63 0.1-100 ±20(M) 0.01CV 
~~A Min.i 

er 2 Minutes 

8 SL -40-+85 Radial (U) 0.1-100 ±20(M) 0.OO2CV 
~.4" A Min) 
Iter 2 Minutes 

9 MA -40-+85 Radial (U) 0.1-100 ±20(M) 0.01CV 
~Ib A Min.) 

er 2 Minutes 

10 PC 0.03CV 
('tt A Min.) 
A ter 1 Minute 

11 BB 0.002CV 
(2~AMin.) 
A ter 5 Minutes 

12 BE 0.002CV 
(2fu A Min.) 
A er 5 Minutes 

13' TM 0.001CV +1 
After 2 Minutes 

14 EB 0.03CV 
(3"A Min.) 
After 5 Minutes 

15 DB 0.03 A 
(3ft A Min.) . 
A ter 5 Minutes 

16 FB 0.03CV 
(31b A Min.) 
A er 5 Minutes 

17 GB • Bi-Polar For Audio -40-+85 Radial (U) 50 1-39 ±10(K) 0.03CV 
Crossover (31b A Min.) 

• Highest Performance of A ter 5 Minutes 
Bi-Polar Series' 

1·1164 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1500 CAPACITORS 

ALUMIIiUM ELECTROLYTIC CAPACITORS 
SEMI·COIIDUCTIVE CERAMIC CAPACITORS 
POLYESTER FILM CAPACITORS 
MINIATURE ALUMINUM ELECTROLYTICS
FOR SWITCHING REGULATORS 

Item Series Features Operating Construction Rated Voltage Capacitance 
No. Type Temp (OC) Range (V. DC) Range (IlF) 

18 PA o Low-ESR For -55 -+105 Radial (U) 6.3- 200 1-1.000 
Switching Regulators 

• High Ripple at 
High Frequency 

19 PX • Low-ESR For -55-+105 Radial (U) 6.3-63 22-2.200 
Switching Regulators 

• Compact Case Size 

CAN-TYPE ELECTROLYTICS-TYPE L 
Item Series Features Operating Rated Voltage Capacitance 
No. Type Temp. (OC) Range (V. DC) Range (IlF) 

20 KD • Lug Terminal (LA) -40 -+85 16-500 22-68.000 
(16 -100V§ 
-25-+8 
(160-500V) 

21 HH • Prong Terminal (HH) -40 -+85 16- 500 150-47.000 
for P.C.B. Mount (16 -100V~ 

-25-+8 
(160-500V) 

22 HL • sna~-in Terminal (HS) -40 -+85 16-500 22-22.000 
• for .C.B Mount (16 .... 100V~ 

-25 -+8 
(160-500V) 

23 LL • Snap-in Terminal (HS) -40-+85 16- 200 220 .... 15.000 
for P.C.B. Mount (16-100V§ 

• Low Profile of HL Series -25-+8 
(160-200V) 

24 GH • Snap-in Terminal ~HS) 
• Higher Temp. (10°C) 

-40 .... +105 10-100 470 .... 15.000 

25 GL • Snap-in Terminal (HS) -40 -+105 10-100 1.000 .... 1 0.000 
• Higher Temp. (105°C) 
• Low Profile of GH Series 

26 LZ • P.C. Mount Terminal (LM) 
• Low Impedance 
• Low Profile 

~40-+85 16-100 2.200 - 22.000 

27 NW • Computer Grade- -25 -+85 6.3-450 120 -1.000.000 
Screw Terminal JSM) (IF) 

• Smallest Size a 
Computer Grade 

28 NK • Computer Grade- -25-+85 6.3- 450 150 - 470.000 
Screw Terminal (S~ 

• Smaller Case Size han 'NS' 
and Higher Ripple than 'NW' 

29 NS • Computer Grade- -25 -+85 6.3-450 220 - 470.000 
Screw Terminal (SM) 

• Standard Size and Ripple 

30 NH • Computer Grade- -25-+85 6.3-450 220,": 220,000 
Screw Terminal ~M) 

• For High Ripple urrent 
Applications 

31 MK • For Motor Starting -25-+65 110-250 20-400 
• Lug Terminal (LA) V.AC 

Capacitance 
Tol.(%) 
±20(M) 

±20(M) 

Capacitance 
Tol.(%) 

-10-+50(T) 

-10 -+50(T) 

-10 .... +30(0) 

-10-+30(0) 

±20(M) 

±20(M) 

-10 -+30(0) 

-10-+50(T) 

-10 .... +50(T) 

-10-+50(T) 

-10-+100(W) 
(63-80~ 

-10 -+7~U) 
(100-350 t 
-10-+5~ ) 
(400-450 ) 
-O-+2O(A) 

The capacitor choice. 

e - ... -Dose sean. 

D.C. Ceakage 
Current (!lA) 

0.002CV 
(31i: A Min.) 
A er 5 Minutes 

0.03CV 
After 5 Minutes 

D.C. Leakage 
Current (!lA) 

3VCV 
After 5 Minutes 

3VCV" 
After 5 Minutes 

3VCV" 
After 5 Minutes 

3VCV 
After 5 Minutes 

3VCV 
After 5 Minutes 

3VCV" 
After 5 Minutes 

3VCV 
After 5 Minutes 

3VCV" 
After 5 Minutes 

3VCV 
After 5 Minutes 

3VCV 
After 5 Minutes 

3VCV 
After 5 Minutes 

~ 
e .. e 

J.!~!;aclt!~e~ NICHICON (AMERICA) CORPORATION 

1500 
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CAN TYPE ELECTROLYTICS-TYPE 'L' 
FOR SWITCHING REGULATORS 

32 PS 160-450 47 1,000 

Fl 160- 250 82 270 

3 
After 5 Minutes 

3-../C'J 33 • Snap-in Terminal (HS) 
• Low Profile 

±20(M) 
After 5 Minutes 

GM 160-400 47 1,000 3-../C'J 34 • Snap-in Terminal (HS) 
• Higher Temp. (105°C) 

-40-+105 
(160 -250Vl 
-25 -+105 

±20(M) 
After 5 Minutes 

PK 

• Provides Several Case Size for 
Each Rating (400V) 

-40-105 200,250 150 1,000 3-../C'J 35 • Snap-in Terminal (HS) 
• Higher Temp (105°C) 

±20(M) 
After 5 Minutes 

:istrJes 
itf;:~( 

36 RSB 

37 RSB 

38 RSB 

• Highest Ripple Current 
Capability 

SEMI-CONDUCTIVE CERAMIC CAPACITOR 
"Rated 

..:;J~'.I.j~: 
12 

25 V5T 0.01- 0.1 ±20% (M), +80-20% (Z) 1,000 Min. at 25V 

50 V5V 
V5T 

0.01- 0.1 V5V: +80-20% (Zl 1,000 Min. at 50V 
V5T ±20% (M), +80-20% (Z) 

POLYESTER FILM CAPACITOR 

100 0.001- 0.47 ±5% (J), ±10% (K), ±20% (M) 9,000 Mn Min. 

METALLIZED POLYESTER FILM CAPACITOR 

TOXM (Radial) 0.01- 2.2 ±5% (J), ±10% (K), ±20% (M) ::;0.33"F-9,000 Mn Min. 1.0% Max. 
~~~~~~~~r-~~~~~--~~~-+~~~~~-=~~ 

TIAM (Axial) 250,400,630 0.15-10 ±5% (J), ±10% (K), ±20% (M) >D.33"F-3,OOO·Mn Min. at 1kHz 

UL LISTED METALLIZED FILM CAPACITOR-RADIAL
MOLDED RESIN CASE 

42 0.0047 - 0.22 ±10% (K), ±20% (M) 9,000 Mn Min. 
at 100 V. DC 1 Min. 

Note: The following features for ceramiC disc and film capacitors are available upon your request: 
1. Radial lead taping is available in 11 mm diameter and less products for all ceramic series and TDV film capacitors 
2. Axial lead taping is available in 11 mm diameter and less products for all ceramic series 
3. Lead cut and forming are available for all series 

Nichlcon also manufactures: 

10 1166 

Oil filled paper capacitors (without P.C.B.'s) 
Paper tublar and metallized paper tublar capacitors 
Hybrid I.C.'s 
PTC Thermistors "POSI-I~" 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

1.0% Max. 
at 1kHz 
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CAPACITORS 1500 

···SPECIAL ORDERING SPECIFICATIONS €!iJ 
e .. e 

D:lC :Icon 

TAPED CAPACITORS FOR AUTOMATIC INSERTION 
Taped Nichicon aluminum electrolytic capacitors of Axial Lead type 
and Radial Lead type designs are available in a choice of two packag
ing methods: reel packaging and ammunition box. 

TAPED RADIAL LEADS 
Available for capacitors with diameters of4(.157"); 5 (.196"); 6 (.236"); 
and Bmm (.314"). In conformity with EIAJ-RC100B 

Units of up to ePl0(ePl0xI6L) JD, DP' p. ~ 
can be supplied in taped J I = p' .j, = 
form on request. ::z:: l::;-t I ;: == 

~~:,~,:~DO~:'W"~~~~~"~'''~~:~::~3f·~~ 1 ".:!j 

--;- Io-Po-ol 

Code 0 d P Po P, P2 F H Ho H, 00 W Wo W, W2 

Nominal Value 12.7 12.7 3.65 6.35 5.0 H+A"H, 16.0 3~A£5 4.0 16.0 ~d~ 9.0 ~AOX 

Tolerance ~~~ <0.05 ~1.0 ~0.2 ~.7 ~1.3 ~%.~ - ~0.5 - ~.2 ~0.5 - ~0.5 -

* For capacitors of c/J4. units with F dimension of 3.5 are also available. 
* "c/Jd" depends on capacitor specification. 

TAPED AXIAL LEADS 
Availableforcapacitors with diameters of5 (.196"); 6(.236"); B(.314"); 
10 (.394") and 13mm (.511"). In conformity with EIAJ-RC100B 
and I EC-Pub 2B6 r---:;-""a:-l=f¥.-_.-_,,---_-=-, 

~._w~~~."~\~ ~ HIe, 
Blueoryellowtapelor ~\ I- :: .J :1 I ~ 8. __ \\ 

negative polarity T II I.e- p-tlz~ 

Code W R P Z L T 

Nominaf Value 52.4. 63.5. 73 2 MAX. . 1.2 MAX . '!1. 
2 

6.0 

Tolerance :!:1,5 - ~0.5 - ±1.2 ~1 

.p 10 for cP5. 6 and 8 capacitors P 15 for cPl0 and 13 capacitors 

LEAD FORMING (Capacitors with trimmed or formed 
leads-radial lead type) 
Capacitors with their leads formed or trimmed allow for easier 
insertion of the units into PC boards. Thus, higher mounting effi
ciency can be gained. 
Formed leads and trimmed leads 
Shape (1) 
(ct>4,5.6,8) 

5~O.B 

/':"1 
I~o~n 

Formed lead code: FA -e-

Snap-in type lead 
Shape (3) 
(eP4,5,6.8) 

Formed lead code: AA 

Forml~lhod Shape 
No. 

Forming and cutting 0 FA 

Cutting 

® CA 

Snap-in type 
@ 

forming 

AA 
0 

Dimensions 
I1JD F P I.. 
4 5 1.5 
5 5 2.0 

616.3) 5 2.5 
8 5 3.5 
10 5 -
13 5 
16 7.5 -
18 7.5 
4 5 1.5 1.1 
5 5 

616.3) 5 
8 5 
10 5 

2.0 1.1 
2.5 1.1 
3.5 1.3 

1.3 
13 5 1.3 
16 7.5 - 1.3 
18 7.5 1.3 

Shape (2) 
(ePl0.13, 16, 18) 

Shape (4) 

T~5H ~ 
~ :I* -L ,,"-

~ 
Formed lead code: CA 

(ePl0, 13, 16.18) 

Formed lead code: AA 

*For -tJ4 capacitors with fanned or trimmed 
leads, they can aJso be supplied with 
F dimension of 3.5 mm. 

*Lead diameter4xt depends on capacitor 
specification. 

SAFETY VENT (Miniature Aluminum Electrolytic Capacitors) 

Diameters> 10mm Safety Vent Standard 
Diameters ~ Bmm Safety Vent Optional 

(Except SA, SL, and MA Series,) 

ANTI-SOLVENT FEATURE 
Clean and simple. Nichicon anti-solvent aluminum electro
lytic capacitors withstand unfriendly cleaning agents for 

up to·5 minutes. And even though they perform better 
than epoxy end-sealed capacitors, their maximum seated 
height and cost have been reduced. 

Series 

LBt 

SA 

SL 

EB 

VSNH 
BU 

EEM 1983 

Cleaning Agent 
Freon® 

TE,TES 

TMS 

I. I. I. Trichloroethane 

Triclene 

Freon® 
TF & TMC 

. Cleaning Condition 
• ultrasonic 

(28kHz,10W/L 
Max. output) 

• vapor 
• immersion 

• vapor 

• immersion 

Cleaning Time 

5 minutes 

5 minutes 
tLB Series capacitors with capacitance 
ratings 2: 11'F. except: 100 volt "T" type 
axials and 100 volt/470I'F radial. types. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1167 



POLYESTER FILM CAPACITORS 
EXTENDED FOIL/FILM WRAP/EPOXY END FILL 
STYLE 107 --' 550 C TO +1250 C 

=="'=~==~-&h'~ .. 
ELECTRICAL AND ENVIRONMENTAL CHARACTERISTICS 
CAPACITANCE MEASUREMENTS 
Capacitors of 1.0 JLF or less shall be measured at a frequency of 1000 Hz. Capacitors greater 
than 1.0 JLF shall be measured at 60 Hz. , The standard capacitance tolerance is 20%. Other 
tolerances are available upon request. ' 
Reference: M IL-STD-202, Method 305. 

TEMPERATURE CHARACTERISTICS 
The maximum change in capacitance from the measured value at +25°C shall be -6% at 
-55°C, and +15% at +125°C. 

DISSIPATION FACTOR 
When measured as specified in Paragraph 1, the dissipation factor at +25°C shall not exceed 
0.6% for values up to 1.0 JLF and shall not exceed 1.0% for greater capacitance values. 

INSULATION RESISTANCE 
When measured at +25°C, and rated voltage (or' 500 VDC, whichever is less), the insulation 
resistance shall be a minimum of 50,000 megohm-microfarads, but need not exceed 100,000 
megohms. The period of electrification shall not exceed two minutes. 
Reference: MIL-STD-202, Method 302. 

VOLTAGE DERATING 
The capacitors may be operated at full rated voltage from -55°C to +S50C, or with linear 
derating to 50% of rated voltage above +S50C with a maximum temperature of + 125°C. 

VOLTAGE TEST 
When tested at +25°C, the capacitors shall withstand the indicated DC test voltages for a 
period of, one minute: ' 
Terminal to terminal 200% of DC rating 
Terminal to case (less than, .235 diameter) 200% of DC rating 
Terminal to case (greater than .235 diameter) 400% of DC rating or 2,000 VDC, whichever is less 
Reference: MIL-STD-202, Method 301. . 

LIFE TESTING 
When tested for 1000 hours at 150% of the appropriate rated voltage for the test temperature, 
the capacitors shall exhibit no more than one failure in twelve pieces tested. Alternatively, an 
accelerated +125°C test may be performed at the +S50C voltage rating for a period of 250 
hours. A failure is defined as: 
a) A capacitance change of more than 10% of its initial value; 
b) A dissipation factor greater than that specified in Paragraph 3; 
c) An insulation resistance less than 1fJ that specified in Paragraph 4; or 
d) A permanent open' or short. ' 

VIBRATION 
The capacitors will meet or exceed in the vibration requirements of MIL-STD-202, Method 201. 

NYTRONICS CATALOG NUMBERING SYSTEM 
107 B 103 M 

Nytronics '~ta~Capacitanre- . ~ capacitan~e 
Style B = 100V In JLJLf. The first two digits are Tolerance 

C, = 200V the significant figures, the third F = ±1 % 
E' = 400V, is the number of zeros. P = ±2% 
F = 600V J = ±5% 

K = ±10% 
M =±20% 

Note: Special capaCitance values, voltage ratings and sizes available to customer requirements. 

PHYSICAL SIZE TOLERANCES 
100 Volts DC & 200 Volts DC 400 Volts DC 

Upto .15S 

DIAMETER .159 to .200 

Over .200 

LENGTH 

TiNNED COPPERWELD LEADS 
No. 22 AWG. (.025) for cases up to .325 {lia. 
No. 20 AWG. (.032) for cases .326 thru 1.0 Dia. 
No. lS AWG. (.040) for cases above 1.0 Dia. 

Lead Length: 1%/1 Min. 

+.032 Up to .21S -.000 
+.040 .219 to .500 -.000 
+.050 Over .500 -.000 

+X. 
-0 

Also available are the following styles with characteristics similar to Type 107. 

STYLE 103 
Flat Press with Axial Leads 
Extended Foil Construction 
Polyester Film Dielectric 
Film Wrap-Epoxy Endfill 
-55°C to +125°C Operation 

STYLE 11B 
Round Body with Axial Leads 
Extended Foil Construction 
Polyester Film ,Dielectric 
Polyethylene Case-Epoxy Endfiil 
- 55°C to + 100°C Operation 

±.032 , 

±.046 

±.062 

+%, 
-X. 

1500 

POL VESTER FILM 
CAPACITORS 

STANDARD RATINGS 
Icapacitance JLf I Dia. x Length Cat. No. 

1 00 VOLTS DC WORKING 
.001 .138 % 1078102M 
.0015 .138 '!Is 1078152M 
.0022 .138 % 1078222M 
.0033 .138 % 1078332M 
.0047 .138 % 1078472M 
.0068 .138 % 1078682M 
.0082 .138 % 1078822M 
.01 .158 % 1078103M 
.015 .158' 2~, 1078153M 
.022 .158 ~, 1078223M 
.027 .158 ~, 1078273M 
.033 .158 2~, 1078333M 
.047 .190 ,~, 1078473M 
.068 .220 2~. 1078683M 
.082 .265 ~. 1078823M 
.1 .265 'X. 1078104M 
.12 .300 31_ 1078124M 
.15, .330 % 1078154M 
.22 .350 ,~. 1078224M 
.27 .350 1)1. 1078274M 
.33 .385 1)1. 107B334M 
.39 .415 IX • 1078394M 
.47 .450 IX. 1078474M 
.56 .490 IX. 1078564M 
.68 .540 1)1. 1078684M 
.82 .570 1)1. 1078824M 

1. .590 1~. 10]8105M 
1.5 .670 1~. 1078155M 
1.8 .730 1~. 1078185M 
2.0 .700 1l/2 1078205M 

200 VOLTS DC WORKING 
.001 .138 % 107CI02M 
.0015 .138 318 107C152M 
.0022 .138 % ,107C222M 
.0033 .138 % 107C332M 
.0047 .138 % 107C472M 
.0068 .138 % 107C682M 
.0082 .138 % 107C822M 
.01 .158 % 107CI03M 
.015 .158 ~2 107C153M 
. 022 .158 "A • 107C223M 
. 027 .158 .~ . 107C273M 
.033 . 158 "A • 107C333M 
. 047 .190 "A • 107C473M 
.068 .220 '~2 107C683M 
• 082 .265 "A • 107C823M 
. 1 .265 'X • 107CI04M 
. 12 .285 ,~ . 107C124M 
. 15 .315 '~ . 107C154 
. 22 .325 1)1 • 107C224M 
. 27 .330 1~ • 107C274M 
. 33 .360 1~ • 107C334M 
. 39 .395 1~ • 107C394M 
.47 .430 1~. 107C474M 
.56 .465 1~ • 107C564M 
. 68 .510 1~ • 107C684M 
. 82 .580 1~ • 107C824M 

1. .590 1~. 107C105M 
1.5 . 680 1~ • 107C155M 
1.8 .740 1~. 107C185M 
2.0 .750 Ufo 107C205M 

400 VOLTS DC WORKING 
.001 .156 % 107E102M 
.0015 .156 % 107E152M 
.0022 .156 % 107E222M 
.0033 .156 % 107E332M 
.0047 .187 % 107E472M 
.0068 .218 % 107E682M 
.0082 .234 % 107E822M 
.01 .250 % 107E103M 
.015 .296 % 107E153M 
.022 .312 % 107E223M 
.027 .281 7/a 107E273M 
.033 .312 7/8 107E333M 
.047 .343 7/8 107E473M 
.068 .375 1 107E683M 
.082 .406 1 107E823M 
.1 .421 1 107E104M 
.12 .468 1 107E124M 
.15 .468 ' 11/_ 107E154M 
.22 .546 1% '107E224M 
.27 .609 1% 107E274M 
.33 .593 1% 107E334M 
.39 .625 1% 107E394M 

, .47 .671 1% 107E474M 
. 56 .718 131 • 107E564M 
.68 .796 1% 107E684M 
.82 .812 17/8 107E824M 

1. .812 2 107E105M 
1.5 .921 2l/. 107E155M 
1.8 1.015 2l/4 ' 107E185M 
2.0 1.093 2l/_ 107E205M 

SpeCial capacitance values, tolerances and sizes are 
available on reQuest. ' 
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~?~~ 
. ORANGE STREET, DARLINGTON, S. C~ 29532 

(803) 393·5421 - TWX 810·665·2182 

TYPE 111 
MOLDED MYLAR* 
CAPACITORS 

MOLDED IN RUGGED FLAME· 
RETARDANT MOLDING COMPOUND 

Nytronics Type 111 Capacitors were developed for applications 
requiring excellent capacitance stability. superior humidity 
resistance and high insulation resisfance. The capacitor ele· 
ment is non·inductively wound with mylar dielectric and 
extended foil. 

ELECTRICAL AND ENVIRONMENTAL CHARACTERISTICS 
CAPACITANCE 
Shall be within the specified limits when measured at a frequency 
of 1 KHz at + 25°C. 

DISSIPATION FACTOR 
Shall not exceed 1 % when measured as above. 

INSULATION RESISTANCE 
When measured at +250 C and with rated voltage applied for 2 min· 
utes, shall be a minimum of 50,000 megohms. 

DIELECTRIC STRENGTH 
Shall withstand 2.5X rated voltage for one minute. 

OPERATING TEMPERATURE 
-55°C to +85°C at full rated voltage; derated linearly to 50% of rated 
voltage at 125°C. 

LIFE TEST 
250 hours, at +85°C and 150% of rated voltage or, at +125°C with 
85°C rated voltage applied. One failure in twelve allowed. 

MOISTURE RESISTANCE 
Capacitors shall meet the humidity requirements of M IL·STO·202E, 
Method 1060, 5 cycles. 

Capacity MFD 
.001 
.0012 ... ---. 

f-. .0015 ___ 
. 0018 _. 

.0022 

.0027 

.0033 

.0039 

.0047 

.0056 

.0068 

.0082 

.01 

.012** 

.015** 

.018** 

.022** 

.027*' 

.033** 

.039 

.047 

1500 

MOLDED MYLAR 
CAPACITORS 

Size D, Max 
A .188 
B .188 

L, Max 
.440 
.697 

-L @o 
T 

~~ -~ ,-,.697 

* • A·B .219 .572 

100 VDC Case Size 200 VDC Case Size 
11lB102K A 111C102K._ I--._A_. --- --
111B122K A ... _- ...... 111C122~_ A .._----.- .. --
111B152K A 111C152K A ----. --_ .. _--_. _ . .. 
111B182K A . _111C182K A 
ll1B222K A 111C222K A 
ll1B272K A 111C272K A 
111B332K A ll1C332K A 
ll1B392K A 111C392K A 
ll1B472K A 111C472K A 
ll1B562K A 111C562K A 
1118682K A ll1C682K A 
ll1B822K A 111C822K A 
1118103K A 111C103K B 
1118123K B ll1C123K 8 
1118153K B 111C153K .~ 
1118183K B ll1C183K a 
1118223K a ll1C223K B 
1HB273K C 111C273K C 
1118333K C ll1C333K C 
1118393K C 
1118473K C 

.. Available in alternate A·a size. To order prefix number with AB - Example 
ABll1B123, 100 VDC only. 

NYTRONICS CATALOG NUMBERING SYSTEM 

111 B 

Nytronics Type __________ T .... 
D.C. Rated VOltage' _______________ -IJ 
8 =. 100V 
C = 200V 

Intermediate capacitance values available 
, Dupont Trade Name 
t Other values and sizes available soon; inquiries invited 

103 K 

T L "'''';'''"~ T.",.,,, 
J =±5% 

Capacitance 
In Picofarads. The 1st 2 digits 
are the significant figures. The 
3rd is the number of zeroes. 

K = ±10% 
M =±20% 

Other tolerances avai lable 
on request. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1169 
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POLYSTYRENE CAPACITORS 

POLYSTYRENE CAPACITORS 

ELECTRICAL AND ENVIRONMENTAL CHARACTERISTICS 

CAPACITANCE MEASUREMENTS 
Capacitors of 1.0 ~F or less shall be measured at a frequency of 
1000 Hz. 

Capacitors greater than 1.0 ~F shall be measured at 60 Hz. 
The standard capacitance tolerance is 20%. Other toleranoes 

are available upon request. 
Reference: MI L-STD-202. Method 305. 

TEMPERATURE CHARACTERISTICS AND STABILITY 
When measured over the full operating range, the Temperature 
Coefficient shall be -120ppm/'C ±30ppmI'C. 

There shall be less than 0.1% change per year in capacitance 
when operated between +20'C and +50'C. 

Alter cycling from -55'C to + ?S'C, the capacitance shall not 
vary more than 0.2% from its initial measurement at +25'C. 

DISSIPATION FACTOR 
When measured as specified in Paragraph 1, the dissipation factor 
at +25'C shall not exceed 0.1 %. 

INS.ULATION RESISTANCE 
When measured at +25'C, and rated voltage (or 500 VDC, 
whichever is less), the insulation resistance shall be a minimum of 
200,000 megohm-microfarads, but need not exceed 500.000 
megohms. The period of electrification shall not exceed 
two minutes. 

Reference: MIL-STD-202, Method 302. 

VOLTAGE DERATING 
The capacitors may be operated at lull' rated voltage from 
-55'C to +65'C, or with linear derating to 60% of rated voltage 
above +65'C to the maximum operating temperature of +85'C. 

VOLTAGE TEST 
When tested at +25'C, the capacitors shall withstand the 
indicated DC test voltages for a period 01 one minute: 

Terminal to terminal 200% 01 DC rating 
Terminal to case (less 200% 01 DC rating 

than ,235 diameter) 
Terminal to case (greater 

than .235 diameter) 
400% of DC rating or 
2.000 VDC, whichever 
is less 

Reference: MIL-STD-202, Method 301. 

STANDARD RATINGS AT 850C 

50 VOLTS DC WORKING too VOLTS DC WORKING 

Capaci-
tance 

Capaci-
tance 

MFD Diameter Length Cat. No. p.f Diameter Length 
,001 ,218 .625 133A102M .001 .218 .750 
,0015 .218 ,625 133A152M ,0015 .218 .750 
.0022 .218 ,625 133A222M .0022 .218 .750 
,0033 ,218 ,625 133A332M .0033 .218 .750 
,0039 .218 .625 133A392M .0039 .218 .750 
,0047 .218 ,625 133A472M .0047 .218 .750 
,0068 .218 ,625 133A682M .0068 .234 .750 
,0082 .218 .625 133A822M .0082 .234 .750 
,01 .218 ,625 133A103M .01 .296 .750 
,015 .260 .625 133A153M .012 .296 .750 
,022 ,260 ,750 133A223M .015 .296 .750 
,027 ,290 .750 133A273M .022 .318 .875 
,033 .325 ,750 133A333M .027 .328 ,875 
,039 .350 .812 133A393M .033 .343 .875 
.047 .375 ,812 133A473M .039 .359 .875 
,068 .390 .937 133A683M .047 .375 .875 

.• 082 .420 .937 133A823M .068 .406 1.000 
,1 .420 .937 133A104M .082 .460 1.000 
.12 .460 1.000 133A124M .1 .460 1.000 
.15 .460 1.125 133A154M .15 .460 1.125 
,18 .500 1.125 133A184M 
.22 .600 1.125 133A224M 
.27 .655 1.437 133A274M 

.18 .500 1.125 

.22 .600 1.125 

.27 .655 1.437 
.39 .703 1.437 133A394M 
.47 .734 1.562 133A474M 

.39 .703 1.437 

.47 .734 1.562 

CONFIGURATIONS 

========ll I = L 1'12 Min. --+- L Max----J 

Oia. Max. 

Cat. NO. 
133B102M 
133B152M 
133B222M 
133B332M 
133B392M 
133B472M 
133B682M 
133B822M 
133B103M 
133B123M 
133B153M 
133B223M 
133B273M 
133B333M 
133B393M 
133B473M 
133B683M 
133B823M 
133B104M 
133B154M 
133B184M 
133B224M 
133B274M 
133B394M 
133B474M 

EXTENDED FOIL 
FILM WRAP/EPOXY END-FILL 

STYLE 133 
_55°C TO +85°C 

LIFE TESTING 
When tested at 85'C lor 250 hours at lull 65'C rated voltage, the 
capacitors shall exhibit no more than one lailure in twelve pieces 
tested. A failUre is defined as: 

a) A capacitance change of more than 6% of its initial value; 
b) A dissipation factor greater than that specified in 

Paragraph 3; 
c) An insulation resistance less than 60% that specified in 

Paragraph 4; or 
d) A permanent open or short. 

VIBRATION 
The capacitors will meet or exceed the vibration requirements of 
MIL-STD-202, Method 201. 

NYTRONICS CATALOG NUMBERING SYSTEM 

133 B 

,.~,~/ r Capacitance Tolerance 
F= ± 1% 
p= ± 2% 
J =± 5% 
K = ±10% 
M = ±20% 

DC Rated 
Voltage 
A = 50V 
B = 100V 
C = 200V 
E = 400V 
F = 600V 

Capacitance 
In p.p.f. The first 
two digits are 
the significant 
ligures, the third 
is the number of 
zeroes. 

Note: Special capacitance values, voltage ratings and sizes available to 
customer reQuirement, 

Intermediate value available. 

200 VOLTS DC WORKING 

CapaCi-
tance 
p.f Diameter Length 

.001 .218 .750 

.0015 .218 .750 

.0022 .218 .750 

.0033 .218 .750 

.0039 .218 .750 

.0047 .218 .750 

.0068 .234 .750 

.0082 .234 .750 

.01 .296 1.000 

.012 .296 1.000 

.015 .296 1.000 

.022 .318 1.000 

.027 .375 1.000 

.033 .375 1.000 

.039 .437 1.125 

.047 .437 1.125 

.068 .500 1.125 

.082 .562 1.375 

.1 .500 1.375 

.15 .625 1.375 

.18 .687 1.375 

.22 .687 1.812 

.27 .687 1.812 

.39 .875 1.812 

.47 ·1.000 1.812 

400 VOLTS DC WORKING 

Capaci-
tance 

Cat. No. p.f Diameter Length 

133CI02M .001 .218 .750 
133C152M .0015 .218 .750 
133C222M .0022 .218 .750 
133C332M .0033 .218 .750 
133C392M .0039 .218 .750 
133C472M .0047 .218 .750 
133C682M .0068 .234 .750 
133C822M .0082 .234 .750 
133C103M .01 .320 1.000 
133C123M .012 .320 1.000 
133C153M .015 .400 1.000 
133C223M .022 .400 1.000 
133C273M .027 .450 1.125 
133C333M .033 .450 1.125 
133C393M .039 .515 1-.125 
133C473M .047 .515 1.125 
133C683M .068 .562 1.125 
133C823M ,082 .562 1.375 
133CI04M .1 .640 1.375 
133C154M .15 .640 1.812 
133C184M .18 .700 1.812 
133C224M .22 .750 1.812 
133C274M .27 .750 1.812 
133C394M .39 1.000 1.812 
133C474M .47 1.000 1.812 

LEAD WIRE SIZE 

No. 22 AWG. (.025) for cases up to .325 Dia. 

No. 20 AWG. (.032) for cases .3261hru 1.0 Dia. 

No. 1B·AWG. (.040) for cases above 1.0 Dia. 

Cat. No. 

133E102M 
133E152M 
133E222M 
133E332M 
133E392M 
133E472M 
133E682M 
133E822M 
133E103M 
133E123M 
133E153M 
133E223M 
133E273M 
133E333M 
133E393M 
133E473M 
133E683M 
133E823M 
133EI04M 
133E154M 
133E184M 
133E224M 
133E274M 
133E474M 
133E474M 
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,,' , , ORANGE STREET, DARLINGTON, S. C. 

(803) 393·5421- TWX 810·665·2182 

TYPE 187 
POLYPROPYLENE 
CAPACITORS 
EXTENDED FOIL/FILM WRAPI 
EPOXY ENDFILL 

ELECTRICAL SPECIFICATIONS 

CAPACITANCE 
Shall be within the specified limits when measured at 1 kHz at +25°C. 

DISSIPATION FACTOR 
Shall not exceed .1% when measured as above. 

INSULATION RESISTANCE 
When measured at +25°C and with rated voltage applied for 2 minutes, 
shall be a minimum 250,000 megohms/mfd; need not exceed 500,000 
megohms. 

DIELECTRIC STRENGTH 
Shall withstand 200% of rated voltage for 1 minute. 

OPERATING TEMPERATURE 
-55°C to + 105°C at full rated voltage. 

LIFE TEST 

+2 

+1 

o 

250 hours, at 105°C with 140% of rated voltage applied. One failure in -1 
twelve shall be permitted. ' 

HUMIDITY RESISTANCE 
-2 

Meets the requirements of MIL-STD-202, Method 103B, Test Condition -3 
B. After test the I.R. will be equal to or greater than 1/3 of the initial 
requirement. 

LEAD PULL & BEND TEST 
Capacitors will withstand a 5 pound pull test and bend test as de
scribed in RS·164. 

CAPACITY 100 VDC 200 VDC 
MFD. CATALOG NO. D MAX. L MAX. CATALOG NO. 
. 001 1878102_ .218 .625 187CI02_ 
.0012 1878122_ .218 .625 187C122_ 
.0015 1878152- .218 .625 187C152_ 
.0018 1878182_ .218 .625 187C182_ 
.0022 1878222_ .218 .625 187C222_ 
.0027 1878272_ .218 .625 187C272_ 
.0033 1878332- .218 .625 187C332_ 
.0039 1878392_ .218 .625 187C392_ 
.0047 1878472_ .218 .625 187C472_ 
.0056 1878562_ .218 .625 187C562 
.0068 1878682_ .218 .625 187C682-
.0082 1878822_ .218 .625 187C822_ 
.01 1878103_ .218 .625 187CI03_ 
.012 1878123_ .218 .625 187C123_ 
.015 1878153_ .235 .625 187C153_ 
.018 1878183_ .250 .625 187C183_ 
.022 1878223_ .265 .625 187C223_ 
.027 1878273_ .285 .625 187C273_ 
.033 1878333_ .320 .625 187C333_ 

~~~~--- 1878393_ .345 .625 187C393_ 
1878473_ 

--.. 
. 047 .300 .750 187C473_ 
.056 1878563_ .325 .750 187C563_ 
.068 1878683_ .345 .812 187C683_ 
.082 1878823_ .345 .812 187C823_ 
.1 1878104_ .410 .812 187CI04 

---:l2 1878124_ .425 .812, 187C124_ 
.15 1878154_ .425 .937 187C154_ 
.18 1878184_ .425 .937 187C184_ 
.22 1878224_ .450 .937 187C224_ 
.27 1878274_ .460 1.125 187C274_ 
.33 1878334_ .490 1.125 187C334_ 
.39 1878394_ .490 1.250 187C394_ 
.47 1878474_ .540 1.250 187C474_ 
.56 1878564_ .585 1.250 187C564_ 
.68 '1878684_ .635 1.250 187C684_ 
.82 1878824_ .685 1.250 187C824_ 

1. 1878105 .760 1.250 187C105 

LEAD WIRE SIZE 
AWG DIAMETER MAX. 
#22 .40 & Under 
#20 .401 Thru 1.0 
#18 Above 1.0 

POLYPROPLYENE 
CAPACITORS 

CAPACITY TOLERANCE SUFFIX 
F = ± 1% 
P = ± 2% 
J = ± 5% 
K = ±10% 
M = ±20% 

1500 

TYPICAL CAPACITANCE CHANGE 
WITH TEMPERATURE IN PERCENT 

-I-- -r--t--
........ ........ 

........ r--... 
i"-

-50 -25 o +25 +50 +85 +100 +120 

TEMPERATURE IN DEGREES CENTIGRADE 
other capacitance values and voltage ratings available upon request. 

400 VDC 
D MAX • L MAX. CATALOG NO. D MAX. L MAX. 
.218 .625 187EI02- .218 .625 
.218 .625 187E122- .218 .625 
.218 .625 187E152_ .218 .625 
.218 .625 187E182- .218 .625 
.218 .625 187E222_ .218 .625 
.218 .625 187E272- .218 .625 
.218 .625 187E332- .218 .625 
.218 .625 187E392- .218 .625 
.218 .625 187E472_ .218 .625 
.218 .625 187E562- .240 .625 
.218 .625 187E682- .255 .625 
.218 1.625 187E822_ .235 .687 
.232 .625 187EI03_ .255 .687 
.245 .625 187E123_ .280 .687 
.242 .687 187E153_ .310 .687 
.255 .687 187E183_ .340 .687 
.265 .687 187E223_ .360 .687 
.316 .687 187E273_ .395 .687 
.320 .687 187E333_ .370 .812 
.358 .687 187E393_ .395 .812 
.330 .812 187E473_ .435 .812 
.354 .812 187E563_ .465 .812 
.385 .812 187E683_ .450 .937 
.415 .812 187E823_ .480 .937 
.415 .937 187E104_ .530 .937 
.450 .937 187E124_ .495 1.250 
.495 .937 187E154_ 

, 
.545 1.250 

.530 .937 187C184_ .605 1.250 

.520 1.125 187E224_ .655 1.250 

.575 1.125 187E274_ .630 1.500 __ 

.635 1.125 187E334_ .690 1.500 

.635 1.250 187E394_ .740 1.500 

.690 1.250 187E474_ .810 1.500 

.660 1.500 187E564_ .870 1.500 

.720 1.500 187E684_ .860 1.750 

.720 1.750 187E824_ .950 1.750 

.770 1.750 187E105 1.040 1.750 
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POLYESTER TAPE WRAP CASE/EPOXY ENDFILL 

Type 192 Capacitors feature small size, excellent stability, high insulation resis
tance, low dissipation factor and good humidity resistance. These properties make 
them ideal for use in timing and integrating circuitry. 

CAPACITANCE 
Shall be within specified toleran·ce when measured at 1 KHz for values thru 1 MFD and at 60 Hz 
for values above 1 MFD. 

DISSIPATION FACTOR 
Less than .1 % when measured as above at 25°C. 

DIELECTRIC STRENGTH 
1.5 X rated voltage for one minute through a limiting resistance of 100 ohms/volt. 

INSULATION RESISTANCE 
Minimum values. 

Temperature +25°C +85°C 

Megohms 
X Microfarads 100.000 5,000 

Need Not Exceed 
(Megohms) 200.000 10,000 

Measured After Two Minutes Electrification 
At Rated Voltage 

TEMPERATURE RANGE 

+105°C 

500 

1000 

-55°C to +850 C at rated voltage to 105°C with 50% voltage derating. 

HUMIDITY 
Will meet the test requirements of MIL-STD-202, Method 103B, Test Condition B. After testing 
the I.R. will be equal to or greater than '/3 of the initial requirements. One failure in 12 
permitted. 

LIFE TEST 
250 hours at 85°C with 140% of rated voltage applied. A resistance of one ohm per volt shall 
be inserted in series with each capacitor. One failure in 12 shall be permitted. 

+.062 MIN MIN 

1.75 

r.=· ===:::j1= 11::::==1.7=5 1 
D TOLERANCE 

.249 and Under 

.250 thru .500 \ 

.501 thru 1.000 

+.032 
+.046 
+.062 

LEAD GAUGE CAPACITY TOLERANCE SUFFIX 
Body Length AWG F = ± 1% 
.530 and Less 24 P = ± 2% 
650 thru 1.062 22 J = ± 5% 
1.187 thru 2.00 20 K = ±10% 
Greater Than 2.00 18 M .~ ±20% 

TYPICAL CAPACITANCE CHANGE 
WITH TEMPERATURE IN PERCENT 

+2 
I-- LEAD MATERIAL: 

+1 Tinned copperweld wire shall -i""'-I"-~ withstand mechanical test 
0 - as specified in Paragraph 3.4 

........ of EIA Standard RS-164A 
~1 -........ 
-2' 

i'" 
-3 

-50 -25 0 +25 +50 +85 +105 
DEGREES CENTIGRADE 

1500 

METALLIZED 
POLYPROPYLENE 

CAPACITOR TYPE 192 

I CAP MFD I CAT. No. I DIA. LENGTH I 
150 VOLTS DC WORKING 

.0lO 192VI03 .160 .400 

.012 192V123 .170 .400 

.015 192V153 .190 .400 

.018 192V183 .165 .470 

.022 192V223 .180 .470 

.027 192V273 .188 .470 

.033 192V333 .178 .470 

.039 192V393 .188 .470 

.047 192V473 .203 .470 

.056 192V563 .190 .530 

.068 192V683 .205 .530 

.082 192V823 .225 .530 

.lO 192VI04 .245 .530 

.12 192V124 .265 .530 

.15 192V154 .240 .650 

.18 192V184 .260 .650 

.22 192V224 .285 .650 

.27 192V274 .315 .650 

.33 192V334 .315 .780 

.39 192V394 .325 .780 

.47 192V474 .355 .780 

.56 192V564 .385 .780 

.68 192V684 .380 .900 

.82 192V824 .380 1.062 
1.0 192VlO5 .415 1.062 
1.2 192V125 .450 1.062 
1.5 192V155 .500 1.062 
2.0 192V205 .535 1.187 
3.0 192V305 .575 1.437 
4.0 192V405 .660 1.437 
5.0 192V505 .665 1.750 
6.0 192V605 .725 1.750 
8.0 192V805 .770 2.000 

10.0 192VI06 .860 2.000 

200 VOLTS DC WORKING 
.0lO 192ClO3 .160 .400 
.012 192C123 .170 .400 
.015 192C153 .190 .400 
.018 192C183 .165 .470 
.022 192C223 .180 .470 
.027 192C273 .195 .470 
.033 192C333 .210 .470 
.039 192C393 .195 .530 
.047 192C473 .215 .530 
.056 192C563 .230 .530 
.068 192C683 .250 .530 
.082 192C823 .225 .650 
.10 192CI04 .245 .650 
.12 192C124 .265 .650 
.15 192C154 .295 .650 
.18 192C184 .285 .780 
.22 192C224 .310 .780 
.27 192C274 .340 .780 
.33 192C334 .370 .780 
.39 192C394 .360 .900 
.47 192C474 .395 .900 
.56 192C564 .425 .900 
.68 192C684 .465 .900 
.82 192C824 .440 1.187 

1.0 192ClO5 .480 1.187 
1.2 192C125 .525 1.187 
1.5 192C155 .580 1.187 
2.0 192C205 .670 1.187 
3.0 192C305 .720 1.500 
4.0 192C405 .825 1.500 
5.0 192C505 .830 1.750 
6.0 192C605 1.000 1.750 
8.0 192C805 .960 2.000 

10.0 192CI06 1.070 2.000 

400 VOLTS DC WORKING 
.0lO 192ElO3 .205 .400 
.012 192E123 .220 .400 
.015 192E153 .195 .470 
.018 192E183 .210 .470 
.022 192E223 .230 .470 
.027 192E273 .220 .530 
.033 192E333 .240 .530 
.039 192E393 .255 .530 
.047 192E473 .230 .650 
.056 192E563 .245 .650 
.068 192E683 ... 270 .650 
.082 192E823 .290 .650 
.10 192ElO4 .285 .780 
.12 192E124 .305 .780 
.15 192E154 .340 .780 
.18 192E184 .370 .780 
.22 192E224 .365 .900 
.27 192E274 .400 .900 
.33 192E334 .440 .900 
.39 192E394 .475 .900 
.47 192E474 .440 1.187 
.56 192E564 .475 1.187 
.68 192E684 .525 1.187 
.82 192E824 .570 1.187 

1.0 192EI05 .560 1.500 
1.2 192E125 .610 1.500 
1.5 192£155 .680 1.500 
2.0 192E205 .710 1.750 
3.0 192E305 .860 1.750 
4.0 192E405 .860 2.250 
5.0 192E505 .950 2.250 

1·1172 For manufacturers' sales offices refer to Manufacturers & Sales.offices Directory EEM 1983 



CAPACITORS 

~~ 
. ORANGE STREET, DARLINGTON, S. C. 29532 

(803)393-5421 - TWX 810-665-2182 

METALLIZED POLYESTER CAPACITORS TYPE 188 FILM WRAP I 
EPOXY END FILL -55°C TO +125°C 

Type 188 Capacitors features extremely small size, light weight and self clearing 
metallized construction which virtually eliminates catastrophic failures. Well suited 
for Voltage Multiplier Circuits in TV power supplies and Electrostatic copiers. Also 
ideal for Potting or encapsulating in Electronic Sub assemblies, Power supplies, etc. 

CAPACITANCE 
Measurements shall be made at 1000 cycles per second for capacitance values thru 1. MFD 
and at 60 cycles per second for values over 1. MFD. 

CAPACITANCE TOLERANCE 
Standard capacitance tolerance is ±20% (M). Closer tolerances available upon request. 

DISSIPATION FACTOR 
The dissipation factor shall not exceed 1% when measured at 25°C. Measurements shall be 
made at 1000 Hz for capacitance values thru 1. MF and at 60 Hz for higher values. 

TEST VOLTAGE 
Capacitors shall withstand 200% of rated DC voltage for one minute at 25°, with the charging 
and discharge current limited to a maximum of 1. Ampere. 

OPERATING TEMPERATURES 
-55°C to +125°C. 

LIFE TEST 
Capacitors shall withstand a life test of 250 hours at 125°C with 140% of the 125°C rated 
DC voltage applied. A resistance of one ohm per volt of applied voltage shall be inserted in 
series with the capacitor. 

VOLTAGE DERATING 
These capacitors will operate as full DC voltage ratings at 85°C. For operation at temperatures 
above 85°C, see Figure 4. 

VIBRATION 
Capacitors shall withstand a vibration test per Method 204, Test condition B of MIL-STD-202B 
as modified by MIL-C-27287. After test, the I.R. will be equal to or greater than 113 of the initial 
requirement. 

HUMIDITY TEST 
These capacitors shall meet the humidity test requirements of MIL-STD-202 Method 103B, test 
condition B. After testing the I.R. will be equal to or greater than !f3 of the initial requirement. 

Lead Sizes 
.160 dia, - .250 = .020 
.251 dia, - .500 = .025 
.501 dia, & over = .032 

Icapacitancel Diameter I Length Cat. No. 

600 VOLTS DC WORKING 
.0lD .20 .53 188F103M 
.012 .18 .65 188F123M . 
.015 .20 .65 188F153M 
.018 .22 .65 188F183M 
.022 .23 .65 188F223M 
.027 .25 .65 188F273M 
.033 .28 .65 188F333M 
.039 .26 .78 188F393M 
.047 .28 .78 188F473M 
.056 .30 .78 188F563M 
.068 .32 .78 188F683M 
.082 .35 .78 188F823M 
.10 .33 .97 188F104M 
.12 .35 .97 188F124M 
.15 .39 .97 188F154M 
.18 .44 .97 188F184M 
.22 .42 1.17 188F224M 
.27 .45 1.17 188F274M 
.33 .50 1.17 188F334M 
.39 .55 1,17 188F394M 
.47 .54 1.45 188F474M 
.56 .58 1.45 188F564M 
.68 .63 1.45 188F684M 
.82 .63 1.68 188F824M 

1.0 .69 1.68' 188FlD5M 
1.2 .75 1.68 188F125M 
1.5 .84 1.68 188F155M 
2.0 .83 2.25 188F205M 
2.5 .92 2.25 . 188F255M 
3.0 1.00 2.25 188F305M 

, 

POLYESTER 
CAPACITORS 

I Capacitance I Diameter I Length 

100 VOLTS DC WORKING 
.010 .16 .40 
.012 .16 .40 
.015 .16 .40 
.018 .16 .40 
.022 .16 .40 
.027 .16 .40 
.033 .16 .40 
.039 .18 .40 
.047 .20 .40 
.056 .16 .53 
.068 .16 .53 
.082 .17 .53 
.10 .19 .53 
.12 .20 .53 
.15 .19 .65 
.18 .21 .65 
.22 .23 .65 
.27 .25 .65 
.33 .27 .65 
.39 .29 .65 
.47 .26 .78 
.56 .28 .78 
.68 .30 .78 
.82 .33 .78 

1.0 .36 .78 
1.2 .34 .97 
1.5 .37 .97 
2.0 .42 .97 
2.5 .42 1.17 
3.0 .45 1.17 
3.5 .49 1.17 
4.0 .52 1.17 
4.5 .49 1.45 
5.0 .52 1.45 

200 VOLTS DC WORKING 
.010 .16 .40 
.012 .17 .40 
.015 .19 .40 
.018 .21 .40 
.022 .16 .53 
.02] .17 .53 
.033 .19 .53 
.039 .20 .53 
.047 .18 .65 
.056 .20 .65 
.068 .21 .65 
.082 .23 .65 
.10 .25 .65 
.12 .27 .65 
.15 .30 .65 
.18 .27 .78 
.22 .30 .78 
.27 .32 .78 
.33 .35 .78 
.39 .33 .97 
.47 .35 .97 
.56 .38 .97 
.68 .42 .97 
.82 .46 .97 

1.0 .45 1.17 
1.2 .49 1.17 
1.5 .54 1.17 
2.0 .56 1.45 
2.5 .61 1.45 
3.0 .67 1.45 
3.5 .65 1.68 
4.0 .69 1.68 
4.5 .73 1.68 
5.0 .77 1.68 

400 VOLTS DC WORKING 
.010 .20 .40 
.012 .16 .53 
.015 .17 .53 
.018 .19 .53 
.022 .20 .53 
.027 .18 .65 
.033 .20 .65 
.039 .21 .65 
.047 .23 .65 
.056 .25 .65 
.068 .27 .65 
.082 .25 .78 
.10 '.27 .78 
.12 .29 .78 
.15 .32 .78 
.18 .35 .78 
.22 .33 .97 
.27 .36 .97 
.33 .39 .97 
.39 .42 .97 
.47 .46 .97 
.56 .44 1.17 
.68 .48 1.17 
.82 .54 1.17 

1.0 .53 1.45 
1.2 .57 1.45 
1.5 .63 1.45 
2.0 .65 1.68 
2.5 .73 1.68 
3.0 .79 1.68 
3.5 .85 1.68 
4.0 .78 2.25 
4.5 .83 2.25 
5.0 .87 2.25 
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1500 

Cat. No. 

188BI03M 
188B123M 
188BI53M 
188BI83M 
188B223M 
188B273M 
188B333M 
188B393M 
188B473M 
188B563M 
188B683M 
188B823M 
188BI04M 
188BI24M 
188BI54M 
188B184M 
188B224M 
188B274M 
188B334M 
188B394M 
188B474M 
188B564M 
188B684M 
188B824M 
188BI05M 
188BI25M 
188BI55M 
188B205M 
188B255M 
188B305M 
188B355M 
188B405M 
188B455M 
188B505M 

188CI03M 
188BI23M 
188CI53M 
188CI83M 
188C223M 
188C273M 
188C333M 
188C393M 
188C473M 
188C563M 
188C683M 
188C823M 
188CI04M 
188CI24M 
188CI54M 
188CI84M 
188C224M 
188C274M 
188C334M 
188C394M 
188C474M 
188C564M 
188C684M 
188C824M 
188CI05M 
188CI25M 
188CI55M 
188C205M 
188C255M 
188C305M 
188C355M 
188C405M 
188C455M 
188C505M 

188E103M 
188EI23M 
188EI53M 
188EI83M 
188E223M 
188E273M 
188E333M 
188E393M 
188E473M 
188E563M 
188E683M 
188E823M 
188EI04M 
188EI24M 
188E154M 
188EI84M 
188E224M 
188E274M 
188E334M 
188E394M 
188E474M 
188E564M 
188E684M 
188E824M 
188EI05M 
188EI25M 
188EI55M 
188E205M 
188E255M 
188E305M 
188E355M 
188E405M 
188E455M 
188E505M 
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I POLYESTER 

METALLIZED POLYESTER CAPACITORS TYPE 189 FILM WRAP I 
EPOXY END FILL -55°C TO +125°C 

Type 189 Capacitors features extremely small size, light weight and self clearing 
metallized construction which virtually eliminates catastrophic failures. Well suited 
for Voltage Multiplier Circuits in TV power supplies and Electrostatic copiers. Also 
ideal for Potting or encapsulating in Electronic Sub assemblies, Power supplies, etc. 

CAPACITANCE 
Measurements shall be made at 1000 cycles per second for capacitance values thru 1. MFD 
and at 60 cycles per second for values over 1. MFD. 

CAPACITANCE TOLERANCE 
Standard capacitance tolerance is ±20% (M). Closer tolerances available upon request. 

DISSIPATION FACTOR 
The dissipation factor shall not exceed 1% when measured at 25°C. Measurements shall be 
made at 1000 Hz for capacitance values thru 1. MF and at 60 Hz for higher values. 

TEST VOLTAGE 
Capacitors shall withstand 200% of rated DC voltage for one minute at 25°, with the charging 
and discharge current limited to a maximum of 1. Ampere. 

OPERATING TEMPERATURES 
-55°C to + 125.oC. 

LIFE TEST 
Capacitors shall withstand a life test of 250 hours at 125°C, with 140% of the 125°C rated 
DC voltage applied. A resistance of one ohm per volt of applied voltage shall be inserted in 
series with the capacitor. 

VOLTAGE DERATING 
These capacitors will operate as full DC voltage ratings at 85°C. For operation at temperatures 
above 850C, see Figure 4. 

VIBRATION 
Capacitors shall withstand a vibration test per Method 204, Test condition B of M IL-STD-202B 
as modified by MIL-C-27287. 

HUMIDITY TEST 
These capacitors shall meet the humidity test requirements of MIL-STD-202 Method 103B, test 
condition B .. After testing the I.R. will be equal to or greater than 1/3 of the initial requirement. 

600 VOLTS DC WORKING 

1% +1 
-0 

Lead Sizes 
Nam. Bady Length 
Thru .530 
.650 thru .970 
Above .970 

Lead Oia. 
.020 
.025 
• 032 

.0lD .12 .25 .53 189F103M 

.012 .13 .26 .53 189F123M 

.015 .15 .28 .53 189F153M 
.018 .17 .30 .53 189F183M 
.022 .19 .32 .53 189F223M 
.027 .21 .34 .53 189F273M 
.033 .24 .37 .53 189F333M 
.039 .21 .34 .65 189F393M 
.047 .24 .37 .65 189F473M 
.056 .22 .35 .78 189F563M 
.068 .25 .38 .78 1.89F683M 
.082 .27 .40 .78 189F823M 
.10 .30 .43 .78 189F104M 
.12 .32 .48 .78 189F124M 
.15 .36 .52 .78 189F154M 
.18 .33 .49 .97 189F184M 
.22 .37 .53 .97 189F224M 
.27 .36 .52 1.17 189F274M 
.33 .40 .56 1.17 189F334M 
.39 .44 .60 1.17 189F394M 
.47 .49 .65 1.17 189F474M 
.56 .41 .57 1.68 189F564M 
.68 .45 .61 1.68 189F684M 
.82 .51 .67 1.68 189F824M 

1.0 .58 .74 1.68 189F105M 
1.2 .64 .80 1.68 189F125M 
1.5 .73 .89 1.68 189F155M 
2.0 .69 .89 2.25 189F205M 
2.5 .80 1.00 2.25 189F225M 
3.0 .87 1.07 2.25 189F305M 

INTERMEDIATE VALUES AVAILABLE • 

CAPACITORS 

capac;-I I I 
tanee Thickness Widtll length 

100 VOLTS DC WORKING 
.010 .10 .20 .40 
.012 .10 .20 .40 
.015 .10 .20 .40 
.018 .10 .20 .40 
.022 .10 .20 .40 
.027 .10 .20 .40 
.033 .10 .20 .40 
.039 .10 .20 .40 
.047 .10 .22 .40 
.056 .11 .24 .40 
.068 .10 .20 .53 
.082 .10 .20 .53 
.10 .10 .20 .53 
.12 .10 .23 .53 
.15 .12 .25 .53 
.18 .14 .27 .53 
.22 .17 .30 .53 
.27 .19 .32 .53 
.33 .21 .34 .53 
.39 .24 .37 .53 
.47 .21 .34 .65 
.56 .23 .36 .65 
.68 .27 .40 .65 
.82 .24 .37 .78 

1.0 .26 .42 .78 
1.2 .29 .45 .78 
1.5 .33 .49 .78 
2.0 .32 .48 .97 
2.5 .36 .52 .97 
3.0 .35 .51 1.17 
3.5 .38 .54 1.17 
4.0 .41 .. 57 1.17 
4.5 .44 .60 1.17 
5.0 .47 .63 1.17 
6.0 .52 .68 1.17 
8.0 .46 .62 1.68 

10.0 .53 .69 1.68 

200 VOLTS DC WORKING 
.010 .10 .20 .40 
.012 .10 .20 .40 
.012 .10 .20 .40 
.018 .13 .23 .40 
.022 .13 .26 .40 
.027 .10 .20 .53 
.033 .12 .22 .53 
.039 .12 .25 .53 
.047 .13 .26 .53 
.056 .14 .27 .53 
.068 .16 .29 .53 
.082 .18 .31 .53 
.10 .20 .33 .53 
.12 .22 .35 .53 
.15 .26 .39 .53 
.18 .24 .37 .65 
.22 .26 .39 .65 
.27 .24 .37 .78 
.33 .27 .40 .78 
.39 .30 .43 .78 
.47 .33 .46 .78 
.56 .. 37 .50 .78 
.68 .32 .48 .97 
.82 .35 .51 .97 

1.0 .35 .51 1.17 
1.2 .38 .54 1.17 
1.5 .43 .59 1.17 
2.0 .52 .68 1.17 
2.5 .46 .62 1.68 
3.0 .49 .65 1.68 
3.5 .54 .70 1.68 
4.0 .581 .. 74 1.68 
4.5 .62 .78 1.68 
5.0 .64 .84 1.68 
6.0 .70 .90 1.68 
8.0 .84 1.04 1.68 

10.0 .75 .95 2.25 

400 VOLTS DC WORKING 
.010 .14 .24 .40 
.012 .10 .23 .53 
.015 .11 .21 .53 
.018 .12 .22 .53 
.022 .12 .25 .53 
.027 .13 .26 .53 
.033 ·.15 .28 .53 
.039 .17 .30 .53 
.047 .19 .32 .53 
.056 .21 .34 .53 
.068 .23 .36 .53 
.082 .26 .39 .53 
.10 .23 .36 .65 
.12 .25 .38 .65 
.15 .24 .37 .78 
.18 .26 .39 .78 
.22 .30 .43 .78 
.27 .33 .46 .78 
.33 .36 .52 .78 
.39 .33 .49 .97 
.47 .33 .53 .97 
.56 .34 .50 1.17 
.68 .38 .54 1.17 
.82 .43 .59 1.17 

1.0 .48 .64 'l.17 
1.2 .54 .70 1.17 
1.5 .46 .62 1.68 
2.0 .54 .70 1.68 
2.5 .60 .60 1.68 
3.0 .67 .87 1.68 
3.5 .73 .93 1.68 
4.0 .78 .98 1.68 
4.5 .69 .89 2.25 
5.0 .75 .95 2.25 

1500 

189BI03M 
189BI23M 
189BI53M 
189BI83M 
189B223M 
189B273M 
189B333M 
189B393M 
189B473M 
189B563M 
189B683M 
189B823M 
189BI04M 
189B124M 
189BI54M 
189B184M 
189B224M 
189B274M 
189B334M 
189B394M 
189B474M 
189B564M 
189B684M 
189B824M 
189B105M 
189BI25M 
189BI55M 
189B205M 
189B255M 
189B305M 
189B355M 
189B405M 
189B455M 
189B505M 
189B605M 
189B805M 
189BI06M 

189CI03M 
189CI23M 
189CI53M 
189BI83M 
189C223M 
189C273M 
189C333M 
189C393M 
189C473M 
189C563M 
189C683M 
189C823M 
189CI04M 
189CI24M 
189CI54M 
189CI84M 
189C224M 
189C274M 
189C334M 
189C394M 
189C474M 
189C564M 
189C684M 
189C824M 
189CI05M 
189CI25M 
189CI55M 
189C205M 
189C255M 
189C305M 
189C355M 
189C405M 
189C455M 
189C505M 
189C605M 
189C805M 
189CI06M 

189EI03M 
189E123M 
189EI53M 
189E183M 
189E223M 
189E273M 
189E333M 
189E393M 
189E473M 
189E563M 
189E683M 
189E823M 
189E104M 
189EI24M 
189E154M 
189EI84M 
189E224M 
189E274M 
189E334M 
189E394M 
189E474M 
189E564M 
189E684M 
189E824M 
189E105M 
189El25M 
189EI55M 
189E205M 
189E255M 
189E305M 
189E355M 
189E405M 
189E455M 
189E505M 
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CAPACITORS 1500 

.. ~~~~ 
. ORANGE STREET, DARLINGTON, S. C •. 29532 

(803) 393-5421 - TWX 810-665·2182 

TUBULAR 
CAPACITORS 

HIGH VOLTAGE TUBULAR CAPACITORS 
DUAL DIELECTRIC/OIL IMPREGNATED 
PHENOLIC CASED/EPOXY END FILL/TYPE 161 

RECOMMENDED APPLICATIONS 
Nytronics Type 161 Capacitors are well-suited for use in Os
cilloscopes, Electronic Air Cleaners, Power Supplies of indus
trial devices, and related equipment. The design of these 
capacitors employs a Paper/Polyester Film Section, oil impreg
nated, incased in a phenolic tube designed specifically for high 
voltage application. A unique epoxy endfill process precludes 
oil seepage which occasionally occurs in similar designs. 

TYPICAL RATINGS 
CAP/MFD 3000 VDC 5000 VDC 8000 VDC 

.005 '12 x 1'h U. x 17/. 3fiI x 2 

.01 U.XH'. 3fiI x 1'¥. 0/4 X 2'/4 

.05 0/4 x 2X. 1 X 2'12 1 X 4'14 
.. 

NOTE: Other Ratings can be designed to your specifications. 

OPERATING TEMPERATURE 
-55°C to +85°C at full rated voltage. 

DISSIPATION FACTOR 
Will not exceed 1% at 25°C. 

MEASUREMENTS 

10,000 VDC 

3fiI X 2'12 
¥. x 2'/2 

1'12 X 3'1. 

Capacitance up to 1 microfarad are measured at a frequency of 1000 
cycles per second and capacitances over 1 microfarad at 60 cps. 

DIELECTRIC STRENGTH TEST 
Units will withstand a potential of 150% of rated voltage applied for 
one minute at 25°C. 

STANDARD TOLERANCE 
±20%. Other tolerances available on request. 

STANDARD MARKING 
Nytronics, Part No., Capacitance, Voltage, and Date Code . 

INSULATION RESISTANCE 
When measured at the applicable test temperature with an electrifi· 
cation time of two minutes at 500 volts shall be equal to or greater 
than the values listed below: 

Test Temperature 25°C 85°C 
Megohms X Microfarads 2000 10 
except that the insulation resistance 
in megohms need not exceed 25000 250 

MOISTURE RESISTANCE 
These capacitors wi" meet the moisture resistance requirements of 
EIA Specification RS·164; which requires units to withstand a 95% 
Relative Humidity at 40°C, except time of exposure may be increased 
to 500 hours. After exposure and subsequent drying p'eriods, the insu· 
lation resistance will not be less than !f3 of the initial requirement. 

Tinned Copperweld Leads #20 AWG (.032) for sizes to %U Dia. 
#18 AWG (.040) for sizes %U Dia. and over. 
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POLYSTYRENE FILM CAPACITORS 
HERMETICALLY SEALED TYPE 231 -65°C to +85°C 

-==-=-=====-~,~:.:~.~:~.,~'.~:,: . .;====-=~ 
.~":..:;t.;...:..,_\\t~-#;.(,,-,> 

ELECTRICAL AND ENVIRONMENTAL CHARACTERISTICS 
1. CAPACITANCE MEASUREMENTS 

Capacitors of 1.0 p,F or less shall be measured at a frequency of 1000 Hz. Capacitors greater than 1.0 p,F 
measured at 60 Hz. 
Tolerances of ±20%, ±10%, ±5%, ±2%, ±1 % are standard. Tolerances closer than ±1 % are available 
upon request. 

Reference: MIL·STD·202, Method 305. 

2. TEMPERATUREfCHARACTERISTICS AND STABILITY 
When measured over the full operating range, the Temperature Coefficient shall be -120 ppm/oC 
±30 ppm/oC. 
There shall be·less than 0.1% change per year in capacitance when operated between +20oC and +50oC. 
When cycled from -SSoC to +7SoC, the capacitance shall not vary more than 0.2% from its initial 
measurement. 

3. DISSIPATION FACTOR 
When measured as specified in Paragraph I, the dissipation factor at +2SoC shall not exceed 0.1%. 

4. INSULATION RESISTANCE 
When measured at +2SoC, and rated voltage {or SOO VOC, whichever is less), the insulation resistance 
shall be a minimum of 200,000 megohm-microfarads, but need not exceed SOO,OOO megohms. The period 
of electrification shall not exceed two minutes. 

Reference: MIL-STD-202, Method 302. 

5. VOLTAGE DERATING 
The capacitors may be operated at fu 11 rated voltage from - SSOC to + 8SOC. 

6. VOLTAGE TEST 
When tested at +2SoC, the capacitors shall withstand the indicated DC test voltages for a period of 
one minute·: 

Terminal to terminal 200% of DC rating 
Terminal to case 200% of DC rating 
Reference: MIL-STD-202, Method 301. 

7. LIFE TESTING 
When tested at 8SoC for 2S0 hours at 140% of the rated voltage, the capacitors shall exhibit no more 
than one failure in twelve pieces tested. A failure is defined as: 

a) A capacitance change of more than 6% of its initial value; 
b) A dissipation factor greater than that specified in Paragraph 3; 
c) An insulation resistance less than 60% that specified in Paragraph 4; or 
d) A permanent open or short. 

S. VIBRATION 
The capacitors will meet or exceed the vibration requirements of MIL-STD-202, METHOD 201. 

NYTRONICS CATALOG NUMBERING SYSTEM 
231 

NYTRONICS TYPE 
231 Polystyrene 

TERMINALS 
Wire Leads 
No. 22 AWG. (.025) 
for case Dia •. 312 and under 
No. 20 AWG. (.032) 
for case Dia. over .312 

CIRCUIT 
Circuit 1 Circuit 3 

CONFIGURATIONS 

Circuit 1 

A 3 E 

DC RATED VOLTAGE 
B = 100 
C = 200 
E = 400 
F = 600 

STYLE 3 

D S 
.400 .020 
.S62 .031 
and up 

Minimum 0=.400"· 

FOR OTHER STYLES SEE PAGE 44 

104 M 2 

T STYLE 

CAPACITANCE TOLERANCE 
M - ±20% 
K= ±10% 
J =±S% 
G=±2% 
F= ±1% 

CAPACITANCE 
In uuf. The first two digits are the 
significant figures, the third is 
the number of zeroes. 

Circuit 3 

Dedllct '/" homL 

POLYSTYRENE 
FILM CAPACITORS 

STANDARD RATINGS 

1500 

I Nrtronic. Pari No.1 Capacitance ~f I Oia ..... 01& I Length "'){,I 
100 VOLTS DC WORKING 

231AIB822K .0082 .235 'K, 
231AIBI03K .01 .235 'K, 
231AIB123K ;012 .235 'K, 
231AIBI53K .015 .235 'K, 
231A18183K .018 .312 'K, 
231AIB223K .022 .312 'K, 
231AIB273K .027 .312 'K, 
231AIB333K .033 .312 'K, 
231AIB393K .039 .312 'K, 
231AIB473K .047 .400 'K, 
231AIB563K .056 .400 'K, 
231AIB683K .068 .400 'K, 
231AIB823K .082 .562 'K, 
231AIBI04K .10 .562 'K, 
231AIB124K .12 .562 'K, 
231AIB154K .15 .562 'K, 
231AIB184K .18 .562 lK, 
231AIB224K .22 .562 lK, 
231AIB274K .27 .670 lK, 
231AIB334K .33 .670 lK, 
231AIB394K .39 .670 11M, 
231AIB474K .47 .670 l 1X, 
231AIB564K .56 .670 11Ji', 
231AIB684K .68 .750 11M, 
231AIB824K .82 1.000 11M, 
231AIBI05K 1.0 1.000 I'X, 
231AIB125K 1.2 1.000 11}(. 

200 VOLTS DC WORKING 
231AIC472K .0047 .235 'K, 
231AIC562K .0056 .235 'K, 
231AIC682K .0068 .235 'K, 
231AIC822K .0082 .312 'K, 
231AICI03K .01 .312 'K, 
231AIC123K .012 .312 'K, 
231AIC153K .015 .312 'K, 
231AIC183K .018 .312 'K, 
231AIC223K .022 0400 'K, 
231AIC273K .027 .400 'K, 
231AIC333K .033 .400 'K, 
231AIC393K .039 ADO 'K, 
231AIC473K .047 .562 'K, 
231AIC563K .056 .562 'K, 
231AIC683K .068 .562 'K, 
23iAIC823K .082 .562 'K, 
231AICI04K .10 .562 lK, 
231AIC124K .12 .562 lK, 
231AIC154K .15 .670 lK, 
231AIC184K .18 .670 lK, 
231AIC224K .22 . 670 11M • 
231AIC274K .27 .670 11M, 
231AIC334K .33 .750 11)1', 
231AIC394K .39 1.000 11X, 
231AIC474K 047 1.000 11M, 
231AIC564K .56 1.000 11M, 

400 VOLTS DC WORKING 
231AIE222K .0022 .235 'K, 
231AIE272K .0027 .235 'X, 
231AIE332K .0033 .235 'X, 
231AIE392K .0039 .235 'X, 
231AIE472K .0047 .312 'K, 
231AIE562K .0056 .312 'X, 
231AIE682K .0068 .312 'K, 
231AIE822K .0082 .312 'X, 
231AIEI03K .01 .312 'K, 
231AIEl23K .012 .312 'K, 
231AIEl53K .015 0400 'K, 
231AIEl83K .018 .400 'K, 
231AIE223K .022 .400 'X, 
231AIE273K .027 .562 'K, 
231AIE333K .033 .562 'K, 
231AIE393K .039 • 562 'K • 
231AIE473K .047 .562 'K, 
231AIE563K .056 .562 'K, 
231AIE683K .068 .562 IX, 
231AIE823K .082 .670 IX, 
231AIEl04K .10 .670 l~ 231AIE124K .12 .562 l' , 
231AIE154K .15 .670 t~~: 231AIE184K . 18 .670 . 
231AIE224K .22 .7st l 'J.(, 
231AIE274K .27 .750 l 'X, 
231AIE334K .33 1.000 l!~: 231AIE394K .39 1.000 
231AIE474K .47 1:000 11}f, 

600 VOLTS DC WORKING 
231AIFI02K .001 .235 ~~: 231AIF122K .0012 .235 
231AIF152K .0015 .235 ~~: 231AIF182K .0018 .235 
231AIF222K .0022 .312 ~~: 231AIF272K .0027 .312 
231AIF332K .0033 .312 'K, 
231AlF392K .0039 .312 'K, 
231AIF472K .0047 :m !~6 231AIF562K .0056 
231AIF682K .0068 .312 ,": 
231AIF822K .0082 .312 :~: 231AIF103K .01 ADD 
231AIF123K .012 ADD 'K, 
231AIF153K .015 .562 ~~: 231AIF183K .018 .562 
231AIF223K .022 .562 .IM, 
231AIF273K .027 .562 '1~, 
231AIF333K .033 .562 IX, 
231AIF393K .039 .562 lK, 
231AIF473K .047 .670 IX, 
231AIF563K .056 .670 IX, 
231AIF683K .068 .562 1'M, 
231AIF823K .082 .670 1'M, 
231AIF104K .10 .670 1'M, 
23MIF124K .12 .750 1'M, 
231AIF154K .15 1.000 1'M, 
231AIF184K .18 1.000 I'X', 
231AIF224K .22 1.000 I'X', 
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1500 
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HERMETICALLY SEALED 
CAPACITORS 

HERMETICALLY SEALED CAPACITORS CP04 THRU CP09 TO MIL-C-25 
CP08Al CP09Al 

CPO.4Al _ CP05Al 
(Uninsulated) (Insulated) 

Char. K Size" 

(Un insulated) (Insulated) 

_55oght~'~125OC Size* 
/J,F WVDC D. x L. 

/J,F WVDC -55°C to +125°C D. x L. .001 600 CP08A1KFl02K3 .235 x :Yo 
.001 600 CP04A1KFl02K3 .235 x :Yo .0015 600 CP08A1KFl52K3 .235 x :v.. 
.0015 600 CP04A1KF152K3 .235 x :Yo .0022 600 CP08A1KF222K3 .235 x :v.. 
.0022 600 CP04A1KF222K3 .235 x :Yo 
.0033 600 CP04A1KF332K3 .235 x :Yo 

.0033 400 CP08A1KE332K3 .235 x :Y4 
600 CP08A1KF332K3 . 312 x 7/ • 

.0047 600 CP04A1KF472K3 .235 x :Yo 

.0068 600 CP04A1KF682K3 .235 x :Yo 

.01 400 CP04A1KE103K3 .235 x :Yo 
600 CP04A1KFl03K3 .312 x 7/. 

.015 200 CP04A1KC153K3 .235 x :Yo 
600 CP04A1KF153K3 .312 x '¥. 

.022 200 CP04A1KF223K3 .235 x :Yo 
600 CP04A1KF223K3 .312 x 7/. 

.0047 200 CP08A1KC472K3 .235 x 3/4 
600 CP08A1KF472K3 . 312x 7/ • 

.0068 200 CP08A1KC682K3 .235 x :Yo 
600 CP08A1KF682K3 . 312 x '¥ • 

.01 100 CP08A1KB103K3 .235 x :Yo 
600 CP08A1KFl03K3 . 312 x '¥ • 

100 CP08A1KB153K3 .235 x :Yo 
.015 400 CP08A1KE153K3 . 312 x '¥ • 

600 CP08A1KFl53K3 0400 x 7/. 
100 CP04A1KB333K3 .235 x :v.. 

.033 400 CP04A1KE333K3 • 312 x 7/ • 
600 CP04A1KF333K3 .400 x '¥. 
200 CP04A1KC473K3 • 312 x 7/ • 

.047 400 CP04A1KE473K3 .400 x '¥. 
600 CP04A1KF473K3 .400 x 11/. 

200 CP04A1KC683K3 :312 x '¥. 
.068 400 CP04A1KE683K3 .400 x 11f. 

600 CP04A1KF683K3 .400 x 1% 

.022 200 CP08A1KC223K3 . 312 x 7/ • 
600 CP08A1KF223K3 ADO x 7/. 

200 CP08A1KC333K3 . 312 x '¥ • 
.033 400 CP08A1KE333K3 .400 x 7/. 

600 CP08A1KF333K3 .400 x 11f • 
100 CP08A1KB473K3 .312 x 7/. 

.047 200 CP08A1KC473K3 0400 x '¥. 
400 CP08A1KE473K3 .400 x 11fs 
600 CP08A1KF473K3 .400 x 1% 

100 CP04A1KB104K3 ~312 x '¥. 
.1 200 CP04A1KC104K3 .400 x 7/. 

400 CP04A1KEl04K3 .400 x 1% 
600 CP04A1KF104K3 .562 x 11f. 
100 CP04A1KBl54K3 .400 x '¥. 

.15 200 CP04A1KC154K3 .400 x 11f. 
400 CP04A1KEl54K3 .562 x 11f. 
600 CP04A1KF154K3 .562 x 1% 
100 CP04A1KB224K3 .400 x 1:Y. 

.22 200 CP04A1KC224K3 0400 x 1% 
400 CP04A1KE224K3 .562 x 1% 
600 CP04A1KF224K3 .562 x 1'¥. 
100 CP04A1KB334K3 • 400 x 1% 

.33 200 CP04A1KC334K3 .562 x 11f. 
400 CP04A1KE334K3 .562 x 1'¥. 
600 CP04A1KF334K3 .670 x 1'¥. 
100 CP04A1KB474K3 .562 x 11fs 

047 200 CP04A1KC474K3 .562 x 1% 
400 CP04A1KE474K3 .670 x 1'¥. 
600 CP04A1KF474K3 .750 x 21fs 

200 CP08A1KC683K3 .400 x 7/. 
.068 400 CP08A1KE683K3 .400 x 1% 

600 CP08A1KF583K3 .562 x If. 
100 CP08A7KB104K3 .400 x '¥. 

.1 200 CP08A1KC104K3 .400 x 11fs 
400 CP08A1KE104K3 .562 x 11f. 
600 CP08A1KFl04K3 .562 x 13/. 

100 CP08A1KB154K3 .400 x 11/. 
.15 200 CP08A1KCl54K3 .400 x 1% 

400 CP08A1KE154K3' .562 x 1% 
600 CP08A1KFl54K3 .562 x 1% 
100 CP08A1KB224K3 .400 x 1% 

.22 200 CP08A1KC224K3 .562 x 11f • 
400 CP08A1KE224K3 .562 x 1% 
600 CP08A1KF224K3 .670 x 1% 
100 CP08A1KB334K3 .562 x 11fs 

.33 200 CP08A1KC334K3 .562 x 1% 
400 CP08A1KE334K3 .670 x 1% 
600 CP08A1KF334K3 .750 x 21fs 
100 CP08A1KB474K3 .562x 1% 

100 CP04A1KB684K3 .562 x 1% 
.68 200 CP04A1KC684K3 .562 x 1'¥. 

400 CP04A1KE684K3 .750 x 21fs 

.47 200 CP08A1KC474K3 .562 x 1% 
400 CP08A1KE474K3 .750 x 21f. 
600 CP08A1KF474K3 .750 x 2% 

600 CP04A1KF684K3 1.0 x 1'% 
100 CP04A1KB105K3 .562x 1'¥. 

1.0 200 CP04A1KC105K3 .670 x 1 '¥. 
i 400 CP04A1KE105K3 1.0 x 17/. 

.58 100 CP08A1KB684K3 .562 x 1% 
200 CP08A1KC684K3 .670 x 1% 

1.0 100 CP08A1KB105K3 .670 x 1% 
200 CP08A1KC105K3 .750 x 21fs 

NOTE: The capacitors listed in this table have a capacitance tolerance of ±10%. . . . .. 
* For case grounded reduce L dimension by )f,". Above listing are ratings listed in Mil-C·25C. Other values are available In Nytromcs Commercial EqUivalents • 
• * For CPOS and CP09 add .0625 to Diameter and )f," to Length. 

NYTRONICS CATALOG NUMBERING SYSTEM 

MILITARY, TYPE 
CAPACITORS 
Fixed, 
Paper dielectric, 
Direct current, 
Hermetically sealed in 
metallic cases 

TERMINALS 
A = axial leads 

CP 04 

T 
SUBMINIATURE 
CAPACITORS 
CPOS CP09 
CP10 CP12 
CPll CP13 

A K B 273 

CIRCUIT CHARACTERISTIC 
1= 
3= 

K = - 55°C to + 125°C DC VOLTAGE RATING 

RATED VOLTAGE DESIGNATIONS 
(DC working at 40°C, except for characteristic K which is 85°C) 
B = 100 C = 200 E = 400 F = 600 G = 1000 

BASIC STYLE 

CP04A1/CPOBAI 
CIRCUIT 1- Case Floating 

CP11At/CP13Al 
CIRCUIT 1- Case Floating 

-{lG-«!"P;:lf{t-
CP11A3/CPt3A3 
CIRCUIT 3 - Case Grounded 

---1II:It.---
CP04A3/CP08A3 
CIRCUIT 3 - Case Grounded 

STYLE V (Insulated) 

----{~~~~~.~~rrijj"----

CP05A.1/CP09At 
CIRCUIT 1 - Case Floating 

.-- iI5~' 

g:i~{gP.!:'gse Grounded 

1 

T VIBRATION GRADE 
1 = 10 to 55 cps 
3 = 10 to 2000 cps 

CAPACITANCE TOLERANCE 
K = ±10% 

STYLE 7 ~ 
tl."------

CP10Ai/CPt2At 
CIRCUIT 1-Case Floating 

~ 
-thllJ 1.-----

CPt 0A3/CP12A3 
CIRCUIT 3 - Case Grounded 
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MIL-C-25 (LATEST REVISION) 
CP25 TO CP29 
Available in capacitances from .003 thru 0.1 mf and voltages 
of 1500 VDC. 

Type Designation' Rated Voltage Capacitance ILf 

CP2-A-ECI04- 200 .1 
CP2-A-EC2S4- 200 .2S 
CP2-A-ECS04- 200 .S 
CP2-A-EF302- 600 .003 
CP2-A-EF602- 600 .006 
CP2-A-EFl 03- 600 .01 
CP2-A-EF203- 600 .02 
CP2-A-EFS03- 600 .OS 
CP2-A-EFl 04- 600 .1 
CP2-A-EF2S4- 600 .2S 
CP2-A-EFS04- 600 .S 
CP2-A-EG302· 1,000 .003 
CP2-A-EG602-. 1,000 .006 
CP2-A-EGI03- 1,000 .01 
CP2-A-EG203- 1,000 .02 
CP2-A-EG503- 1,000 .OS 
CP2-A-EGI04- 1,000 .1 
CP2-A-EG2S4- 1,000 .2S 
CP2-A-EH302· I,SOO .003 
CP2-A-EH602- I,SOO .006 
CP2-A-EH 1 03- 1,500 .01 
CP2-A-EH203· I,SOO .02 
CP2-A-EHS03- I,SOO .OS 
CP2-A-EH 104- 1,500 .1 .. 

, Complete type designat10n will Include addilional symbols 10 'complete style 
designation and to indicate circuit and capacitance tolerance. 

CP40, CP41 (TYPES PCM, PCIM) ~ 
Available in capacitances from .25 mf thru 4.0 mf and voltages 
of 600 VDC thru 1500 VDC. 

Type Designation 1/ 

DC Voltage Rating 
(see fig. 2) 

Volts 
Capacitance 

IL' 
CP4 - - - -Fl05Kl 600 1 
CP4 - - - -F205Kl 600 2 
CP4 -- - - F40SKI 600 4 
CP4 -- - - GI0SKI 1,000 1 
CP4 - - - -G205Kl 1,000 2 
CP4 -- - -H254Kl I,SOO 3/ 0.2S 
CP4 - -- - HS04Kl 1,500 O.S 
CP4 -- - - HI05Kl I,SOO 1 

TYPE - DESIGNATION EXAMPLE (CP4DB1EF1D5K) 
CP40 B E 

I 
STYLE 
(40 or 41) 

CHARACTERISTIC . 
(B Or C) 

(lor 2) 

105 K 

l 
CAPACITANCE 

TOLERANCE 

VIBRATION 
GRADE 

1500 

MIL TYPE CP25 - CP29 
MIL-C-25 

CP25 - UNINSULATED BODY 
CP26-INSULATED BODY 

CP27 - RIVETED RADIAL 
BRACKET 

CP28 - SLEEVED WITH 
RADIAL BRACKET 

CP29 - TANGENTIAL BRACKET 

TYPE - DESIGNATION EXAMPLE (CP25Al EC104K) 

IlA elT IE volE 1'04 

cAP1ANcE 13 

(1, 2 or 3) C = 200 V TOLERANCE 
F = 600 V K = 10% 
H = 1500 V 

TERMINAL CHARACTERISTIC CAPACITANCE VIBRATION 
GRADE 

I <H'l- No.2 

CIRCUIT DIAGRAM - CP40 
Available with (C) or IB) Terminals 

I 2 

o-tE-o 

CIRCUIT DIAGRAM - CP41 
Available only with (B) Terminal 

No.1 
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MIL TYPE 
CP53, CP54, CP55 

MIL-C-25 

1500 

CAPACITORS MIL TYPE CP53, CP54, CP55 
Section assembled in hermetically sealed tin·coated drawn
shell container. Mineral-oil impregnated and filled. Lug-type 
terminal seals. Meets requirements of MIL-C-25: 
Temperature Rating: -55°C to +85°C. 
Standard Tolerance: -10%. to +20%. 

PDM VARIATIONS 
MIL Type CP53, with terminals on side. 
PDMT(CP54) With terminals on top. 
PDMB (CP55) With terminals on the bottom. 

Type Designation 
DC Voltage Rating 

Volts 

CP5·B· . B lo5K1 100 
CP5·B·EB205Kl 100 
CP5·B· • B405K1 100 
CP5·B·FC504K1 200 . 
CP5·B·EC105K1 200 
CP5·B·EC205K1 200 
CP5·B·EF254K1 600 
CP5·B· • F504K1 600 
CP5·B· -Fl05K1 600 
CP5·B·EF205K1 600 
CP5·B·EG503K1 1,000 
CP5·B·EGID4K1 1,000 
CP5·B· . G254K1 1,000 
CP5·B·EG504K1 1,000 
CP5·B·EG105K1 1,000 
CP5·B·EF503V1 600 
CP5·B·EF1 O4V1 600 
CP5·B· • F254V1 600 
CP5·B· • F504V1 600 
CP5·B·EF105V1 600 
CP5·B·EG503V1 1,000 
CP5·B·· G104V1 1,000 
CP5·B·EG254V1 1,000 
CP5·B·EG504V1 1,000 
CP5·B5·E504V1 400 
CP5·B5-F104V1 600 
CP5·B5EF254V1 600 
CP5·B5EF504V1 600 
CP5·B5EG503V1 1,000 
CP5·B5EG104V1 1,000 
CP5·B5EG254V1 1.000 

Capacitance 
p.f 

1 
2 
4 
0.5 
1 
2 
0.25 
0.5 
1 
2 
0.05 
0.1 
0.25 
0.5 
1 
0.05·0.05 
0.1 ·0.1 
0.25·0.25 
0.5 ·0.5 
1 ·1 
0.05·0.05 
0.1 ·0.1 
0.25·0.25 
0.5 ·0.5 

0.5 ·0.5 ·0.5 
0.1 ·0.1 ·0.1 
0.25·0.25·0.25 
0.5 ·0.5 ·0.5 
0.05·0.05·0.05 
0.1 ·0.1 ·0.1 
0.25·0.25·0.25 

CP53 

TYPE - DESIGNATION EXAMPLE (CP53B1 EB1 05K) 
CP53 B 

1 
53,54,55 

TERMINAL 

CIRCUIT 
(1, 2, 3, 4, 5, or 6) 

E B 105 

CAPACITANCE 

TOLERANCE 
K - 10% 

II 

V = +20% -10% 
(Duals or triples) 

CHARACTERISTIC 

VOLTAGE 
B = 100 V 
C = 200 V 
E = 400 V 
F = 600 V 
G=1000V 

VIBRATION 
GRADE 
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CAPACITORS MIL TYPE CP67, CP69 

Type Designation 
DC Voltage Rating 

Volts 
Capacitance 

p,f 

CPS-B-EF503Kl . 600 0.05 
CP6-B-EFl 04Kl 600 0.1 
CP6-B-EF254Kl 600 0.25 
CP6-B-EFS04Kl 600 0.5 
CPS-B- - Fl05Kl 600 1 
CPS-B-EGI03Kl 1,000 0.01 
CPS-B-EG203Kl 1,000 0.02 
CPS-B-EG503Kl 1,000 0.05 
CPS-B- -G 104Kl 1,000 0.1 

- CPS-B-EG254Kl 1,000 0.25 
CPS-B- -G504Kl 1,000 0.5 
CPS-B-EF503Vl 600 0.05-0.05 
CPS-B-EFl04Vl 600 0.1 ·0.1 
CP6-B-EF254Vl 600 0.25·0.25 
CPS-B- - F504Kl 600 0.5 ·0.5 
CPS-B-EGI03Vl 1,000 0.01·0.01 
CPS-B-EG203Vl 1,000 0.02-0.02 
CPS-B- - G503Vl 1,000 0.05·0.05 
CPS-B- - GI04Vl 1,000 0.1 -0.1 
CPS-B- - G254Vl 1,000 0.25·0.25 
CPS-B-5-F503Vl SOO 0.05-0.05·0.05 
CPS-B5EFP04Vl 600 0.1 -0.1 -0.1 
CPS-B5-F254Vl SOO 0.25-0.25-0.25 
CPS-B5EG103Vl 1,000 0.01-0.01-0.01 
CPS-B5EG203Vl ·1,000 . 0.02-0.02-0.02 
CPS-B5EGS03Vl 1,000 0.05-0.0S-0.05 
CPS-BSEGI04Vl 1,000 0.1 -0.1-0.1 

CAPACITORS MIL TYPE CP91 SERIES 
DC Voltage Rating Capacitance Capacitance 

Type Designation Volts p,f Tolerance 

CP91B-EI0SKI 400 1 K 
CP91B-EFS03Kl SOO O.OS K 
CP91B-EF2S4Kl sao 0.2S K 
CP91 B-EF504Kl 600 O.S K 
CP91B-FlOSKI 600 1 K 
CP91B-EG103Kl 1,000 0.01 K 
CP91B-EG203Kl 1,000 0.02 K 
CP91B-EGS03Kl 1,000 0.05 K 
CP91B-EGI04Kl 1,000 0.1 K 
CP91B-EG2S4Kl 1,000 0.25 K 
CP91B-G504Kl 1,000 0.5 K 
CP91B6EE503Vl 400 0.05-0.0S V 
CP91B6EEI04Vl 400 0.1 -0.1 V 
CP91 BSEE504Vl 400 0.5 -O.S V 
CP91 BSEF503Vl SOO O.OS-O.OS V 
CP91B6-Fl04Vl SOO 0.1 -01 V 
CP91 BSEF254Vl SOO 0.2S-0.25 V 
CP91BS-F504Vl SOO 0.5 -O.S V 
CP91BSEG103Vl 1,000 0.01-0.01 V 
CP91 BSEG203Vl 1,000 0.02-0.02 V 
CP91B6EG503Vl 1,000 0.05-0.05 V 
CP91B6-GI04Vl 1,000 0.1 -0.1 V 
CP91 BS-G254V1. 1,000 0.25-0.25 V 
CP91 B6EH 103Vl 1,500 0.01-0.01 V 
CP91B6EH503Vl 1,500 0.05-0.05 V 

CP69 

MIL TYPE 
CP69, CP67, CP91 

MIL-C-2S 

CP67 

TYPE DESIGNATION EXAMPLE 

CP B E F 105 K 

:::, T l 
CIRCUIT TOLERANCE 
1,2,3,4,5, K-10% 
or 6 V - +20% 

-10% 

CHARACTERISTIC 

VOLTAGE 
E-400V 
F-600V CAPACITAN 
G -1000V 

1500 

1 

1i-1500V VIBRATION 

CP91 

NOTE: AVAILABLE WITH SPADE-LUG 
OR FOOTED BRACKET 

GRADE 
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I. Capacitance (farads) 

English: C = .224 K A 
tD 

Metric: C = .0884KA 
tD 

II. Energy stored in capacitors (Joules, watt-sec) 
E=lhCV2 

III. Linear charge of a capacitor (Amperes) 

1= CdV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z = V R,2 + (Xc - XL)2 

Where Rs = ESR 

V. Capacitive Reactance (ohms) 
1 

Xc = 2.".fC 

VI. Inductive Reactance (ohms) 
XI. = 2.".fL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90° 
Ideal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tan8 (loss angle) = ESR 
X, 

(2.". fC) (ESR) 

IX. Power Factor 
PF = Sine 8 (loss angle) = Cos </> (phase angle) 
PF = DF(when less than 100/0) 

X. Quality Factor (dimensionless) 

Q = Cotan 8 (loss angle) = _1_ 
, DF 

Metric prefixes: 
Pico X 10-12 
Nano X 10-9 

Micro X 10-6 

Milli X 10-3 

Deci X 10-1 
Deca X 10 
Kilo X 103 

Mega X 106 

Giga X 109 

Tera X 1012 

Symbols: 
K = Dielectric Constant 
A = Area 
tn = Dielectric thickness 
V = Voltage 
t = time 
Rs = Series Resistance 
f = frequency 

XI. Equivalent Series Resistance (ohms) 

ESR = (DF) (Xc) = (DF) 02'11" fC) 

XII. Power Loss (watts) 
Power loss = (2.". fCV2) (DF) 

XIII. KV A (Kilowatts) 
KVA = 2.".fCV2 x10-3 

XIV. Temperature Characteristic (ppm;oC) 

TC = Ct - C2il x 106 
C2:; (T t - 25) 

XV. Cap Drift (%) 

C.D. = C1 - C2 X 100 
C1 

XVI. Reliability of Ceramic Capacitors 

t:' = [~:J x [~:J T 

XVII. Capacitors in Series (current the same) 

Any number: _1_=_1_+_1 ____ +_1_ 
CT C1 C2 CN 

Two: CT = C1 C2 
C1 + C2 

XVIII. Capacitors in Parallel (voltage the same) 

CT= C1 + C2 --- + C" 

XIX. Aging Rate 

A.R. = % ~ C I decade of time 

XX. Decibels 

db = 20 log .YL 
V2 

L = Inductance 
8 = Loss angle 
</> = Phase angle 
x + y = Exponent effect of volt

age and temp 
Lo = Operating life 

Lt = Test life 
V, = Test voltage 
Vo = Operating voltage' 
T, = Test temperature 
To = Operating 

temperature 



1500 CAPACITORS 

• MIL-C-55681B 
(M-LEVEL) 

ULTRA-STABLE 

IPO MU-CAPS® 
MOST STABLE MINIATURE 

CAPACITOR AVAILABLE 

1500 

ESTABLISHED RELIABILITY 
CDR11 thru CDR14 
CDR21 thru CDR25 

(R-LEVEL) 

ESTABLISHED 
RELIABILITY . 

AXIAL • 
~====~ ure~~~=====R=A=D=IA=l 

MIL-C-11272C CCR05 thru CCR09 
CCR75 thru CCR79 CV81 thru CV89 

CC05 thru CC09 CC75 thru CC79 

ULTRA-Q MICROWAVE FREQUENCIES 

I) 
Pd. SILVER 
or TINNED 

MICRO 
STRIP 

AXIAL 
RIBBON 

CHIPS 
SINGLE LAYER 

Sizes: .030" Sq. and up 
Capacitance: SUPER·K Ceramic 150 PF. to\O,OOO PF. 

HIGH·K ." 100 PF. to 5,000 PF. 
STABlE·K ,,50 PF. to 2,700 PF. 
lOW·VAR " 20 PF. to 1,000 PF. 
TEMP. COMPo " 1 PF. to 330 PF. 

Electrodes: Normally silver. Other precious metals on request 
Voltage: 50 WVDC 

~ 
SPECIFICATIONS 

RW AW 

Capac. Range: .1 Pf thru 1000 Pf 

WVDC: 50 thru 500 VDC 
Q @ 1 MHZ: 10,000 minimum 

Temp. Coeff.: +90 ±20ppml"C RADIAL 
WIRE 

AXIAL 
WIRE 

CHIPS 
MONOLITHIC 
MULTILAYER 

Sizes: From .050" x .050" x .050" to .610" x .310" x .OBO" 
Capacitance: STABlE·K Ceramic 10 PF. to 2 MF. 

NPO "1 PF. to .027 MF. 
Electrodes: Normally silver; Other preciaus metals on request 

Voltage: 50 WVDC 

TEMPERATURE COMPENSATING I PO thru 15600 
~ GENERAtN~URPOSE 

M-CAPS "R'=~;;;;; 
NPO ULTRA-STABLE 

are monolithic capacitors with maximum capacitance/volume· 
ratio in a choice of 3 dielectrics to cover cill requirements. 

.From .100" square to ,300" square, 

NPO STABlE·K HIGH.K 
2.2-33,000 PF. 120 PF,-IMF, 470PF, -1MF, 

Size and specifications same as "Thinline" 
capacitors· shown above, except radial 
and ·axial tinned copper ribbon leads, 
approximately .006" thick x 3/32" 
wide for units with max. size of ,ISO" 
and up; ,045" wide for smaller units, 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



SEACOR INC. 

MOLDED BOX EPOXY DIPPED 

CAPACITORS 1500 

FILM and METALLIZED 
AXIAL WRAP 
and FILL 

OVAL AXIAL WRAP 
and FILL 

POLYESTER WRAP 
OFFSET LEADS 

Configuration Dielectric 
Standard Approximate Insulation Dissipation 

Seacor Film-Foil or Taped & Reeled Capacitance Voltage Tolerance Temperature Temperature Resistance Factor at 
Seriesl/ Metallized Available Range Range VDC Range Range Coefficient Minimum 1K Hz. 25°C 

Molded 
BDX Polyester MMKO Metalli2ed .0027-6.8 MId 63·630 Vdc 5%-20% -40·C to + 100·C +400 PPM/·C 15Km/ohm .8 I 

SMMKO Metalli2ed T&R Available .001 '1.0 Mid ,63·400 5%-20% -40·C 10 + 100·C +400 PPM/·C 15Km/ohm .8 
MMK·5 Metalli2ed T & R Available .001· .47 MId 63·100 Vdc 5%·20% - 55·C to + l00·C +400 PPM/·C 15Khn/ohm .8 

Polycarbonate CMK Metalli2ed .0027·6.8 Mid 100·400 Vdc 1%~20% - 55·C to + 125·C +150 PPM/·C 30.000 .4 
CMK-7.5 Metalli2ed T&R Available .001'.33 MId 100·400 Vdc 1%-20% -55·Cto +125·C +150 PPM/·C 30.000 .4 
CMK·5 Metalli2ed T & R Available .001·.47 MId 63·100 Vdc 1%-20% - 55·C to + 125·C + 150 PPM/·C 30.000 .4 

Polypropylene PMR Metalli2ed .001· 2.2 MId 250·630 Vdc 1%-10% - 55·C to + 85·C -300 PPM/·C 100.000 .1 
PMR·7.5 Metalli2ed T &R Available .001· .047 MId 250·400 Vdc 1%,10% - 55·C to + 85·C -300 PPM/·C 100.000 .1 

Polystyrene SFR Film· Foil 47 '100.000 Pfd 100·500 Vdc 1%-10% - 40·C to + 85·C +150 PPM/·C 100.000 .05 

Epoxy 
Dipped Polyester MFDR Film-Foil .001·.47 MId 100·600 Vdc 5%-20% - 40·C to + 85·C +400 PPM/·C 50.000 .75 

MMDR Metalli2ed .01· 2.2 MId 250·630 Vdc 5% -20% - 40·C to + 85·C +400 PPM/·C 30.000 1.0 
MFDS Film· Foil T & R Available .001, .47 MId 100 Vdc 5%-20% - 40·C to + 85·C +500 PPM/·C 30.000 1.0 

Polypropylene PFDS/R Film· Foil .001'.18 MId 160·630 Vdc 1%-20% -40·Cto +85·C -300 PPM/·C 100.000 .1 

Axial 
Wrap Polyester MFWA Film· Foil T&R Available .001 -1.0 MId 100·630 Vdc 5%-20% - 55·C to + 85·C +400 PPM/·C 50.000 .75 
Ifill MMWA Metalli2ed T&R Available .01·10.0 MId 100·630 Vdc 5%-20% -AO·C to + 85·C +400 PPM/·C 15.000 .75 

Polycarbonate CMWA Metalli2ed T & R Available .01·10.0 MId 100·630 Vdc 1%-20% -40·Cto +85·C + 150 PPM/·C 30.000 .2 

Polypropylene PMWA Metalli2ed T & R Available .01 '10.0 MId 250· 1000 Vdc 1%-20% - 40·C to + 70·C -100 PPM/·C 100.000 .1 
PFWA Filni· Foil T&R Available .001· .12 MId 63·250 Vdc 1%-20% - 40·C to + 85·C -290 PPM/·C 10.000 .2 

Polystyrene SFWA Film· Foil T & R Available 100· 603.000 Pfd 63·1000 Vdc 1%- 5% -10·C to + 70·C -100 PPM/·C 50.000 .05 

Oval 
Wrap 
I Fill PoIycarbonate CMWF Metalli2ed .001 ·22.0 MId 100·630 Vdc 5%-20% - 55·C to + 85·C + 150 PPM/·C 30.000 .2 
Polyester 
Wrap 
Offset 
Leads SF 47 '100.000 Pfd 25·630 Vdc 1% .. 20% -10·C to + 70·C -150 PPM/·C 100.000 .05 
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CAPACITORS 

Seacor announces a new series 
of miniature, self-healing, dry, 
metallized polypropylene 
capacitors for motor run or other 
AC or DC applications. The PNP 
capacitor series is encapsulated 

Electrical Characteristics Include: 

APPROVALS: 

in flame retardant epoxy filled 
plastic cases. The polypropylene 
design features excellent electrical 
life expectancy, normally 40,000 
hours and 500 hours during 
accelerated testing at 125% of 
rated voltage at 80°C. End 
terminations are available as 
insulated leads or AMP push on 
terminals. The capacitance 
variation over temperature is 
uniquely low, less than 3% from 

- Capacitance Valves: 1 MFD to 65 MFD 

&J VDE (Germany) 

~ SEMKO (Sweden) 

($) SEV (Switzerland) 

® NEMKO (Norway) 

@ DEMKO (Denmark) - 25°C to 80°C. 

SUPPRESSOR CAPACITORS 

This two pole noise suppressor 
and X capacitor series is 
constructed of metallized 
polypropylene foil. The outer case 
is of flame retardant plastic with 
moisture proof epoxy and seals. 
This molded case allows for 
uniformity and space savings. 
Noise suppressor capacitors have 
been developed for the inter
ference elimination of any tool, 
machinery, and minor equipment 
supplied by 2-phase a.c. mains. 
Electrical CharacteriStics 
include: 

- CapaCitance Values: 
.015 MFD to 2.2 MFD 

- Tolerances: 20% ~:1 MFD, 
10% >.1 MFD 

- Working Voltage: 250 Vac 
- Dissipation Factor: .05% @ 

1 KHz @ 20°C 
- Insulation Resistance: 

100,000 Megohms:s::.33 MFD 
33,000 SEC>.33MFD 

- Operating Temperature 
Range: -25°Cto +85°C 

APPROVALS: 

@'>VDE 
(Germany) 

~ SEMKO 
(Sweden) 

~SEV 
(Switzerland) 

IEC (European) 

- Tolerances: 10%,5% 
- Working Voltages: AC 115, 

250, 400, 450 @ 60 Hz. 
- Dissipation Factor: .1 % Max 
- Insulation Resistance: 

10,000 Megohms X MFD 
- Operating Temperature: 

-50°C to +90°C 

SPECIAL PRODUCTS 
If you can't meet your much needed requirements in a 
standard capacitor, contact Seacor's Special Products 
Division, Non-standard 
capacitances, tolerances, and 
voltages, are just a few of our 
capabilities. Special lead 
configurations, sub-miniature 
sizes, special designs, as well as 
unique marking requirements are 
also features of our newly 
developed department. Our 
capabilities also include special 
capacitance sorting and matching 
abilities and MANY, MANY 
OTHERS. A good place to start or 
before giving up, check Seacor's 
Special Products Division! 

123 Woodland Avenue 
P.O. Box 541 

Westwood, NJ 07015 
(201) 666-5600 

TLX 135354 
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1500 CAPACITORS 

Metallized Polyester DIP 

Type TRW-81 
• High IR 

• Low DF 

• Self-Healing 

• Low ESR 

• Flame Retardant 
Molded Epoxy Case 

• 2-pin DIP Leads 

r- ~~ --- .255.. I 

.015 
Max. A. 

It .0'.1 
II 11.008 

L.mmin.-I 
f----.400max.-----J 

+000 1 r·09S-002 

n;:- .100 

.290 max L --.l.oeo 

I =f:;: 
J~~ 1 .022 

[
I :~ 

" Leads conl.,ed 
~.004 

Capacitance change vs. temp. 
DEGR.EeS CENllG~DE 

-50 -25 +25 +50 +75 +HJO 

The TRW-80 series embodies the 
latest in thin gauge technology. 
The use of ultra-thin gauge met
allized polyester packaged in a 
small molded case with short 2 
pin-dip leads provides near-ideal 
performance. The reliability of 
self-healing gives long cata
strophic failur.e-free operation 

SPECIFICATIONS 
Insulation Resistance: Measured after 60 
seconds at 25°C and rated voltage. See 
Table below. 

Dissipation Factor: Shall be less than 
1.0% when measured at 1000 ±20 Hz 
and at 25°C for values up to and includ
ing .12 MFD. 

Dielectric Strength: Shall withstand a test 
of 1.6 times rated voltage for two seconds 
at 25°C without catastrophic failure. 

Capacitance: Shall be within specified 
tolerance when measured at 1000 ±20 Hz 
at 25°C for values up to and including 
.12 MFD. 

Equivalent Series Resistance (ESR): Less 
than the value shown in ESR graph when 
measured at 100 KHz using a Clark Hess 
Model 273A ESR bridge or equivalent. 

Noise Factor: The pulsed ESR shall be 
measured with a pulse having a rise time 
of 5 nanoseconds to a steady state cur
rent of 100 milliamps. Typical values are 

Dissipation factor vs. temp. 
DEGREES CENTIGRADE 

·50 ·25 +25 +50 +75 +100 

1500 ... ~.-. I., •• 
while the small package affords 
the low-inductance and low ESR 
so vital in future designs. The con
sistant size, low weight, precise 
lead placement and radial lead 
packaging make the TRW-80 
series ideal for low cost high 
speed manufacturing. 

shown in ESR graph. The measurement 
is taken after the inductive spike. 

Construction: Non inductive metallized 
polyester winding. 

Encasement: Red molded epoxy. 

Lead Material: .010 Copper-Olin C194, 3f.I 
to full hard with 50/150 microinches 
60/40 of tin. 2 pin DIP configuration. 

Standard CapaCitance Values 50 VDC 
Capacitance in MFD 

.001 .01 .1 

.0012 .012 .12 

.0015 .015 

.0018 .018 

.0022 .022 

.0027 .027 

.0033 .033 

.0039 .039 

.0047 .047 

.0056 .056 

.0068 .068 

.0082 .082 

ESR vs. Capacitance 

10 

5 

iii 
E .5 

..c 

.!? 
II: 
(I) 
w .10 

'~Cb 
~c 1"~<"&)1 

'?(.. ~(..:: 
,,1-0 ~)--r--

'& i' ~,(' 
~C' 

'0 
'9" 
~ 

,\0'1' 
.05 

.. 01 
.001 .005 .01 .05 .1 .5 1.0 

CAP IMFD) 

TRW CAPACITOR DIVISION. 301 West 0 Street • Ogallala, Nebraska 69153 • Phone: (308) 284-3611 • TWX: 910-620-0321 

EEM 1983 . For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1187 



1500 CAPACITORS 

Metallized Polypropylene 
Dielectric 

Type X363UW 
Subminiature .•• Instrument Grade 
- Long stable life 
- Very high insulation resistance 
- Lowest dissipation factor 
- Humidity resistant 
- Saves on size and weight 
- Capacitance tolerance to 1 % 

CUT-AWAY SHOWS CONSTRUCTION 

METALLIZED 
POLYPROPYLENE 

SECTION "'" 

EPOXY END FILL 

Used for a number of years in the 
non-precision power capacitor 
field, polypropylene has now been 
developed by TRW Capacitors as 
a dielectric for miniaturized preci
sion capacitors exhibiting unique 
and outstanding electrical and 
environmental characteristics. 
Particularly worthy of note is its 

SPECIFICATIONS 
Insulation Resistanc~: Minimum values. 

Temperature +25°C +85°C +105°C 

Megohms X 
Microfarads 300,000 30,000 3,000 

Need Not 
Exceed 500,000 50,000 5,000 
(Megohms) 

Measured after' two minutes electrification at 
200 volts. 

Capacitance Range: 0.010 thru 15.0 mfd. 
Voltage Range: 100, 200, 400 VDC. 
Dielectric Strength: Twice rated voltage 

for one minute through a limiting 
resistance of 100 ohms/Volt. 

Metallized Polyester 

Type X601 PE-X601 CPE 
Dipped Epoxy Coating 
- Ultra miniature, lightweight 
- Tough, Rugged Case 
- Styled for maximum packaging 

efficiency 
- Capacitance values to 10 mfd 
- Tolerances to ±5% 

METALLIZED 
POLYESTER 
SECTION 

EPOXY 
COATING 

/ 

CUT-AWAY SHOWS CONSTRUCTION 

The X601 PE was designed for 
quality capacitor applications 
utilizing the advance technology 
of TRW. It is ideally designed for 
"Space Age" applications requir
ing the best the industry has to 
offer in minimum size and weight, 

SPECIFICATIONS 
Insulation Resistance: Table 1, minimum 

values. 

Temperature +25°C +85°C +125°C 

Megohms X 
Microfarads 20,000 2,000 20 

Need Not 
Exceed 30,000 5,000 50 
(Megohms) 

Measured after 2 minutes electrification at rated 
voltage 

Dissipation Factor: Less than 1.0% when 
measured at or referred ~o 1000 ±20 
Hz for capacitance values up to and 
including 1.0 mfd at 25°C ±50C. 

1500 

stability. The X363UW exhibits 
negligible shift in capacitance un
der long term exposure to humid
ity, operating life, and tempera
ture cycling. Insulation resistance, 
dielectric absorption and dissipa
tion factor properties are all the 
equivalent of or superior to those 
of polystyrene. 

Dissipation Factor: Less than 0.1 % at 
25°C when measured at or referred to 
1000 ±20 Hz for capacitance values 
up to and including 10.0 mfd. 

Dielectric Absorption: When tested per 
MIL-C-19978 the dielectric absorption 
shall not exceed 0.05%. Shorter test 
methods produce lower results. For 
further information, consult TRW 
Engineering. 

Capacitance: Shall be within specified 
tolerance when measured at or re
ferred to 1000 ±20 Hz for values up 
to and including 15.0 mfd at 25° ±5°C. 

Temperature Range: -55°C to +105°C 
with no voltage derating. 

consistent with maximum relia
bility. The X601 PE line is now 
available in a full range of value 
from 0.01 to 10.0 mfd in 100 and 
200 VDC. The unit is excellent in 
electrical and environmental per
formance throughout this range. 

Capacitance values greater than 1.0 
mfd measu red at 60 ±6 Hz. 

Dielectric Strength: Twice rated voltage 
for 1 minute through 100 ohms per volt 
limiting resistance. 

Humidity' Resistance: Tested as outlined 
in MIL-STD-202, Method 103, Condition 
B, no voltage applied. After final con
ditioning, IR no less than V3 minimum 
values listed in Table 1. 

Life Test: 500 hours at +1000C and 
125% of rated volts. 

Temperature Range: -55°C to, +1000 C, 
to 125°C with 50% derating. 

Construction: Metallized Polyester, 
non-inductive winding. 

TRW CAPACITOR DIVISION - 301 West 0 Street - Ogallala, Nebraska 69153 - Phone: (308) 284-3611 ,- TWX: 910-620-0321 
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1500 CAPACITORS 

Polyester Dielectric 

Type 663UW 
• For maximum space saving 
• "Instrument" quality 
• Tough, moisture resisting case 
• Conservatively rated 
• Tolerances to ±1 % 
• Capacitance Range 0.001 thru 

2.0 mfd 

CUT-AWAY SHOWS CONSTRUCTION 

POLYESTER 
SECTION 

EPOXY END SEAL 

Type 663UW capacitors are com
patible in size with other submini
ature transistor components. In 
addition, they are conservatively 
designed and rated for long life 
and reliable service in high qual
ity equipment and instrument ap
plications. The Polyester winding 

SPECIFICATIONS 
Insulation Resistance: Greater than 

70,000 megohms-microfarads at 25°C, 
but the IR need not exceed 140,000 
megohms. 

Dissipation Factor: Less than 1.0% when 
measured at or referred to 1000 ±20 
Hz for capacitance values up to and 
including 1.0 mfd at 2SoC ±SoC. 
Capacitance values greater than 1.0 
mfd measured at 60 ±6 Hz. 

Life Test: 250 hours at 85°C and 125% 
of Rated Voltage. No more tha[l one 
failure allowed of 18 units tested. 

Dielectric Strength: 2 times rated voltage 
for one minute through a limiting re
sistance of 100 ohms/Volt. 

Polyester Dielectric 

Type 601 PE-601 CPE 
Dipped Epoxy Coating 
• Styled for "High Density" 

packaging 
• Extremely stable 
• Ideal replacement for ceramic 

discs 
• High insulation resistance 
• Full range of values 
• Tolerances to ±5% 

POLYESTER SECTION 

I 
_ EPOXY 

COATING 

Now available in the full range 
from 35V to 600V and 0.001 to 
1.0 mfd, the "slim" 601 series is 
even more valuable in high den
sity applications. Thin, modular 

SPECIFICATIONS 
Insulation Resistance: Minimum values 

according to Table 1. (Refer to graph 
for IR at other temperatures.) 

Temperature +2SoC +85°C +125°C 

Megohms X 
Microfarads SO,OOO 2,000 20 

Need Not 
Exceed 100,000 S,OOO 100 
(Megohms) 

Measured after 2 minutes electrification at 100 
VDC or rated voltage, whichever is greater. 

Dissipation Factor: Less than 1.0% when 
measured at or ·referred to 1000 ±20 
Hz for capacitance values up to and 
includin,g 1.0 mfd at 25°C ±5°C. Ca
paCitance values greater than 1.0 mfd 
measured at 60 ±6 Hz. 

Dielectric Strength: Twice rated voltage 
for 1 minute through 100 ohms per volt 
limiting resistance. 

1500 

is covered with a thin, tough plas
tic case adding less than }(i' to the 
body diameter. The dense thermo
setting epoxy endfill bonds se
curely to the lead and case. This 
line is designed and rated for long 
life and reliable service. 

Lead Pull Test: Steady force of 4 Ibs. 
applied axially for 60 sec. on diameters 
up to 0.359 - 8 Ibs. on diameters over 
0.359. 

Humidity Resistance: Will meet or exceed 
requirements of MIL-C-27287, Para
graph 3.12, when tested in accordance 
with MIL-STD-202, Method 103, Condi
tion B. One failure allowed of 18 units 
tested. 

Temperature Range: May be operated at 
rated voltage from -SSoC to +85°C 
and to + 125°C with 50% derating. 

Voltage Range: 100 thru 1000 VDC. 

Winding Design: Extended foil construc
tion. ' 

packaging provides maximum ca
pacitance for minimum chassis 
area. It is engineered to replace 
ceramic discs where stability with 
temperature change is important. 

Humidity Resistance: These designs 
comply with test requirements per MIL
STD-202, Method 103, Condition B, 
no voltage applied. Minimum resist
ance after test, 15,000 megohms. 

Life Test: 1000 hrs. @ +85°C and 125% 
of rated voltage. No more than one fail
ure allowed of 24 units tested. 

Temperature Cycling: MIL-STD-202, 
Method 102, Condition D, no voltage 
applied. Minimum insulation resistance 
after test 25,000 megohms. Less than 
1 % change in capacitance. 

Capacitance Tolerance: Within specified 
tolerance when measured at 1000 ±20 
Hz, 25°C ±5°C (standard is 20%). 

Temperature Range: May be operated at 
rated voltage from -SSoC to +85°C. 
Derate to SO% when operating at 
12SoC. 
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1500 CAPACITORS 

Metallized Polycarbonate 

Type X463UW 
• Small size - Lightweight 
• Very low temperature 

coefficient 
• Fully rated from -55°C to 

+125°C 
• High insulation resistance 
• Excellent retrace 
• Tolerances to ±1 % 
• Capacitance range from 0.001 

thru 10.0 mfd 

METALLIZED 
POLYCARBONATE 
SECTION \ 

'PLASTIC 
FILM CASE 

\ 
EPOXY 
END FILL 

The increasing demand for reduc
tion in size and weight coupled 
with requirements for enhanced 
circuit performance, requires ca
pacitors ,which incorporate the 
latest developments in compo
nent technology. TRW has now 

SPECIFICATIONS 
Insulation Resistance: Table 1, minimum 

values. 

Temperature +25°C +85°C +125°C 

Megohms X 
Microfarads 60,000 6,000 600 

Need Not 
Exceed 200,000 50,000 5,000 
(Megohms) 

Measured after 2 minutes electrification at rated 
voltage 

Dissipation Factor: Less than 0.3% at 
25°C when measured at or referred to 
1000 ±20 Hz for capacitance values 
up to and including 10 mfd. . 

Metallized Dielectric 
Type X440 
• Minimum possible size -

Lightweight 
• Very low temperature 

coefficient 
• Fully rated from -55°C to 

+125°C 
• High insulation resistance 
• Tolerances to±1 % 
• Capacitance Range 0.001 thru 

0.10 mfd 

The X440 has been specifically 
designed to be a real help in the 
ever increasing problem of fitting 
components in today's miniatur
ized designs. Its absolute mini
mum size, precision dimensions, 
and the close tolerance lead 
spacing permit space savings im
possible before. Additionally, the 
highly impressive electrical prop-

SPECIFICATIONS 
Voltage Rating: 50 VDC from -55°C to 

+125°C. 
Insulation Resistance: Greater than 

500,000 megohms @ 25°C. 
Dissipation Factor: Less than 0.3% at 

1K Hz @ 25°C. 
Capacitance Change with Temperature: 

a. Between O°C and 125°C, as refer
enced to 25°C, capacitance change 
will not exceed + 112 -1112 %. 
b. TC of capacitance characteristic is 
0+50 -150 PPM/oC between O°C and 
125°C. 

Dielectric Strength: 200% of rated volt
age applied for 2 minutes through 
limiting resistance of 100 ohm/volt. 

1500 

introduced a capacitor which 
combines the improved electrical 
performance of polycarbonate 
and the size and weight reduc
tions associated with a metallized 
dielectric. 

Dielectric Strength: Twice rated voltage 
for one minute through a limiting re
sistance of 100 ohms/volt. 

Life Test: 250'hours at 125°C arid 140% 
rated voltage with no more than one 
faHure out of 12 units tested. 

Temperature Range: -55°C to +125°C 
with no voltage derating. 

Humidity Resistance: No more than one 
failure allowed of 12 units tested when 
tested as outlined in MIL-STD-202, 
Method 103, Condition B, with 100 volts 
or rated voltage applied, whichever is 
less. 

Volta,ge Ranges: 50, 100, 200, 400 VDC. 

erties of polycarbonate are of 
immense value in modern high 
performance circuitry. 

Standoffs on the bottom of the 
premolded case provide for rigid, 
secure mounting and facilitate 
cleaning of the printed circuit 
boards. Leads are uniformly and 
accurately spaced on 0.0200" cen
ters. 

Life Test: Tested in accordance with 
MIL-C-27287, 250 hrs., 125°C @ 1.4 
RV. IR greater than 70% of original 
requirement, OF less than 0.3%, cap. 
change less than 1 %. 

Humidity Resistance: Tested in accord
ance with MIL-C-27287, 40°C, 95% RH, 
240 hours. IR greater than 10 giga
ohms @ 25°C. OF less than 0.3%. 

Lead Pull Test: 5 Ibs. in any direction. 

Construction:·. Metallized polycarbonate 
dielectric, non-inductive winding. 
Epoxy case with standoffs. 

Leads: 24 gauge tinned solid wire on 
0.2" centers. 
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1500 CAPACITORS 

Metallized Polyester 
Flattened 

Type X659F 
• Smallest possible size 
• High insulation resistance 
• Self-healing - Long stable life 
• Full voltage range - 50 thru 

400WVDC 
• Capacitance values to 20.0 mfd 

/ 
. / 

AXIAL LEADS / 

PLASTIC FllJ.1 ~E . 

,,/~~ 

ACTUAL SIZE 
0.047 MFD 100 VDC 

TRW Type X659F adds a complete 
new dimension to circuit board 
layout by providing a metallized 
polyester, wound flattened capac
itor, in sizes never before avail
able. This advance design which 
utilizes the very thin gauges of 
metallized polyester, coupled with 
TRW's advanced manufacturing 
technology and in-house metalliz-

SPECIFICATIONS 
Insulation Resistance: Minimum values. 

Temperature +25°C +85°C +125°C 

Megohms X 
Microfarads 30,000 3,000 50 

Need Not 
Exceed 30,000 3,000 50 
(Megohms) 

.. 
Measured after 2 minutes electrifIcation at rated 
voltage. 

Dissipation Fi\ctor: Less than 1.0% when 
measured at or referred to 1000 ±20 
cps for capacitance values up 'to and 
including 1.0 mfd at 25°C ±5°C except 
for units having a thickness dimension 

Metall ized Polyester Dielectric 
Types TRW-40, -41 and -42 
• AC voltage ratings from 330 to 

460 volts, 50/60 Hz 
• Capacitance values to 2.0 mfd 
• Flame-retardant tape wrap case 

APPLICATIONS 
Type TRW-40, -41 and -42 capaCitors can 
be utilized for applications such as motor 
run, motor speed control, and noise filter
ing, as found in computer peripherals 
such as terminals, printers and disc 
drives; in large and small cooling fans 

SPECIFICATIONS 
Type TRW-40 

CapaCitance Range 0.047 to 2.0 mfd 
Dielectric Strength' 900 VDC 
AC Voltage Rating 330 Vrms, 50/60 Hz 
Corona Onset (min.) 480 Vrms, 60 Hz 

1500 

ing capability and control, offers 
the same rugged durability and 
reliability as all TRW CapaCitors. 

This basic reliability and the 
proven performance record of 
metallized polyester makes the 
X659F the ideal choice where 
freedom in equipment design and 
durability is required. 

of 0.170 or less, the DF shall not exceed 
1.5%. Capacitance values greater than 
1.0 mfd measured at 60 ±6 cps. 

Temperature Range: -55°C to 100°C; 
to + 125°C with 50% derating. 

Humidity Resistance: Tested as oullined 
in MIL-STD-202C, Method 1038, Con
dition A. After final conditioning IR, no 
less than V3 minimum values listed in 
Table 1. Dielectric strength to with
stand test as outlined in Para. 3.4. One 
failure allowed of 18 units tested. 

Dielectric Strength: 200% rated voltage 
for one minute through a limiting re
sistance of 100 ohms/Volts. 

and small motors of all types. Special 
terminals such as stranded insulated 
leads or quick disconnects are available 
on a customized basis. Consult the fac
tory for details. 

TRW-41 TRW-42 
0.047 to 2.0 mfd 0.Q1 to 2.0 mfd 

1500 VDC 2100 VDC 
370 Vrms, 50/60 Hz 460 Vrms, 50/60 Hz 

460 Vrms, 60 Hz 600 Vrms, 60 Hz 
... 

• For one mInute through a limIting resIstance of 100 ohmslvolt 

PERFORMANCE 
Type TRW-40, -41 and -42 capacitors are 
constructed from metallized polyester 
film and offer small size, less weight and 
long reliable life without the use of im
pregnants. The flame retardant. tape wrap 
and end fill provides both physical and 
environmental protection. 

The full range of capacitance values avail
able gives these capacitors broad usage" 
in the electrical and electronic fields. 

Insulation Resistance' 
Temperature +25°C +85°C 
Megohms x Micorfarads 30,000 3,000 
Need Not Exceed 30,000 3,000 
(Megohms) 

. . 
Measured after two minutes electrifIcatIon at 
400 VDC 

Dissipation Factor: Less than 1.0% when 
measured or referred to 1000 ±20 Hz 
for capacitance values up to and in
cluding 1.0 mfd at 25 ±5°C. Capaci
tance values larger than 1.0 mfd shall 
be measured at 60 ±6 Hz. 

Capacitance: Shall be within specified 
tolerance when measured at or re
ferred to 1000 ±20 Hz for capacitance 
values up to and including 1.0 mfd. 
CapaCitance values larger than 1.0 mfd 
shall be measured at 60 ±6 Hz. . 

Humidity Resistance: When tested as in 
MIL-STD-202E, Method 1038, Condi
tion 8 no more than one failure 
allowed of eighteen units tested. 

Life Test: 1000 hours at +85°C and 
125% of rated AC voltage (50-60 cps) . 

Temperature Range: -55°C to +85°C. 

Construction: Metallized construction. 

Case: Flame retardant polyester tape 
wrap with flame retardant epoxy endfill. 

Lead Material: Tinned copperweld wire. 

Lead Pull Test: Will withstand for one 
minute a steady force of the follow
ing magnitude: 

4 Ibs. - Diameters up to and including 
0.465 dia. 

8 Ibs. - Diameters over 0.466 
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1500 CAPACITORS 

Metallized Polypropylene 
Dielectric 
Type TRW-35 
• Designed for switching power supply 

applications 
• Rated for 20 KHz usage 
• High current - up to 9A rms 
• Capacitance to 30 mfd 
• Special high current termination 
• Very low ESR values 

PERFORMANCE 
The TRW-35 is designed specifically for switch
ing power supply applications where high cur
rent, high capacitance range and low ESR values 
are important. 
The Metallized polypropylene TRW-35 shows 
negligible shift in capacitance under long term 
exposure to humidity, operating life and temper
.ature cycling. Insulation resistance, dielectric 

absorption and dissipation factor properties are 
all superior to those of electrolytic capaCitors 
presently used by switching power supply man
ufacturers. Added to these features are size and 
weight savings. 

APPLICATIONS 
The TRW-35 is used for input filtering, hi
frequency transformer D.C. blocking, and output 
filtering. As an input filter it provides EMI pro
tection back into the line (generated by the 
switch) and serves as a quasi-constant current 
source (turn on for the switch). As a D.C. block
ing capaCitor it prevents D.C. saturation of the 
hi-frequency transformer caused by switch un
balance while passing the AC square wave with 
little loss. As an output filter it provides a low 
impedance path for high frequency ripple 
filtering. 
Unlike the electrolytic capacitor often used for 
such applications, the TRW-35 exhibits little or 
no capacitance roll-off with increasing frequency. 
The TRW-35 features ESR typically an order of 
magnitude or more under the ESR of equivalent 
electrolytic capacitance values. 
In filter designs where capacitance values of 30 
mfd or smaller are adequate for system perform-

Metallized Polyester 
Type TRW-61 SPECIFICATIONS 
• Rated for 60 KHz usage 
• High current - up to 4A rms 
• Capacitance to 4.7 mfd 
• White polyester tape wrap case 
• Special high current termination 
• Low ESR values 

PERFORMANCE 
The TRW-61 is designed specifically for switch-
ing power supply applications where current 
and low ESR Values are important. The metal-
Iized polyester TRW-61 shows negligible shift in 
capacitance under long exposure to humidity, 
operating life and temperature cycling. Insula-
tion resistance, dielectric absorption and dissi-
pation factor properties are all superior to those 
of electrolytic capacitors presently used by 
switching power supply manufacturers. 
These features, plus size and weight savings in 
SPS designs, make the TRW-61 the logical 
capacitor for performance and design of switch-
ing power supplies requiring medium current 
ratings. 

Insulalion Resistance' Table 1 minimum values , 
Insulation Resistance +25°C +85°C 
Megohms & Microfarads 30,000 3,000 
Need not Exceed (Megohms) 30,000 3,000 

.. Measured aller' 2 minutes electrification at rated 
voltage. 
Dissipation Factor: Less than 1.0% when meas

ured at or referred to 1000 ±20 Hz at 25°C. 
Temperature Range: - 55°C to + 100°C. 
Humidity Resistance: Tested as outlined in MIL

STD-202C, Method 1038, Condition A. After 

DIMENSIONS 
Oapacitance 250 voe 

In 
Mlds. TMax WMax LMax 
1 0.360 0.560 1.125 
1.5 0.450 0.650 1.125 
2.2 0.500 0.800 1.125 
3.3 0.550 0.840 1.250 
4.7 0.620 1.010 1.250 

400 voe 
1 0.550 0.850 1.200 
1.5 0:690 0.990 1.200 
2.2 0.630 1.020 1.560 
3.3 0.790 1.180 1.560 
4.7 0.960 1.350 1.56.0 

RC Snubber Network 
Type TRW-39A 
• Resistor: 3.9 ohm 1f2 watt ±100/0 

carbon composition 
• Capacitor: 0.1 infd ±200/0, 50 VDC 
• White polyester tape wrap case 
• Low inductance, extended foil 

construction . 
• Rugged polyester-foil design 
• RC = 0.39' micro second nominal 

PERFORMANCE 
This rugged RC network is designed for snubber 
applications across Schottky diodes operating 
in 20 KHz switching power supplies and pro
vides critical damping of the ringing encountered 
in many circuits. 

APPLICATIONS 
Specifically designed for applications in 20 KHz 
switching power supplies, the TRW-39A provides 
critical damping and reverse voltage protection 
for the Schottky diode. The leakage inductance 
of the high frequency power transformer causes 
ringing of the reverse voltage when diode con
duction abruptly ceases. This can cause.Schottky 
diode failure. Figure 1 shows the snubber used 

1500 

II~~. 
ance, the TRW-35 offers impedance character
istics that can significantly enhance the overall 
system design. 

SPECIFICATIONS 
Dissipation Factor: Shall be less than 0.1 % 

when measured at or referred to 1000 Hz 
±20 Hz. Typical value is 0.05%. 

Capacitance: Shall be within specified tolerance 
. when measured at or referred to 1000 Hz 
±20 Hz. 

Insulation Resistance: Shall be greater than 
100,000 megohms - Micro Farads but need 
not exceed 500,000 megohms when tested at 
25°C and electrified at 100 vac for 2 minutes. 

ESR: The 100 KHz ESR values shall not exceed 
the values shown. 

Construction: Non-inductive winding, polypropy
lene dielectric, metallized electrodes with 
special high current termination. 

Case: Polyester tape wrap with epoxy end seals. 
Lead Material: Tinned copper wire. 
Temperature Rating: 55°C to 105°C with no 

voltage derating. 
Voltage: 100 thru 400 vac. 

final conditioning IR, no less than V3 mini
mum values listed in Table 1. Dielectric 
strength to withstand test as outlined in Para. 
3.4. One failure allowed of 18 units tested. 

Capacitance: Shall be within specified tolerance 
when measured at or referred to 1000 ±20 
Hz at 25°C. 

Capacitor Tolerance: Standard Tolerance ±20%; 
also available in ±lQ% and ±5%. 

Equivalent Series Resistance (ESR): Shall be 
less than shown when measured at 100 KHz. 

Case: Polyester tape wrap with 'epoxy end seals. 
Lead Material: Tinned solid copper wire. 

100 KHz 
Lead I Peak ESR Max 

Gauge IRMS amps MiIIlohms 
20 2 7 41 
20 2 11 34 
20 3 16 28 
20 4 19 23 
18 4 26 19 

20 2 10 41 
18 3 14 34 
18 4 16 28 
18 4 23 23 
18 4 33 19 

acro'ss each diode. For other RC values contact 
TRW Capacitors, Application Engineering. 

Figure 1: Snubber Circuit 

"",= -r , .. 
SPECIFICATIONS 
Insulation Resistance: Greater than 140K meg

ohms when measured at 25°C. after 2 minute 
electrification at 50 vac. 

Dissipation Factor: Less than 1.8% at 1000 Hz. 
Dielectric Strength: Greater than 150 VDC. 
Leads: Tin plated solid wire. 0.025/0.035 dia: 
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1500 

Wound Film-Foil 
Capacitors 

CAPACITORS 1500 

GENERAL-PURPOSE, WELDED TAB CONSTRUCTION 

Polystyrene Film-Foil 

TRW Capacitance Standard Rated Temperature Lead 
Designation Range Tolerances (±%) Voltage (VDC) Range (OC) Configuration Case Style 

Type 611 20-100,000 pF 1 through 20 33-630 -40to +70 Axial Offset Leads Tubular, Heat Shrunk 

Type 616 20-100,000 pF 1 through 20 33-630 -40to +70 Axial Centered Leads Tubular, Heat Shrunk 

Type 619 20-30,000 pF 1 through 20 33-630 -40to +70 Preformed Tubular, Heat Shrunk 

Polypropylene Film-Foil 

TRW Capacitance Standard Rated Temperature Lead 
Designation Range Tolerances (±%) Voltage (VDC) Range (OC) Configuration Case Style 

Type 636 220-27,000 pF 1 through 20 160 and 630 -40to +85 Axial Centered Leads Tubular, Heat Shrunk , 
Type 639 220-27,000 pF 1 through 20 160 and 630 -40to +85 Preformed Tubular, Heat Shrunk 

Polyester Film-Foil 

TRW Capacitance Standard Rated Temperature Lead 
Designation Range Tolerances (±%) Voltage (VDC) Range (OC) Configuration Case Style 

Type 641 0.001-0.1 ,uF 10,20 160,400 and 630 -40to +85 Axial Offset Leads Tubular, Heat Shrunk 

PROFESSIONAL STYLE, EXTENDED FOIL CONSTRUCTION 

Polystyrene Film-Foil 

TRW Capacitance Standard Rated Temperature Lead 
Designation Range Tolerances (±%) Voltage (VDC) Range (OC) Configuration Case Style 

Type 602 100 pFto 600 nF 0.625 through 5.0 63-1000 -40to +70 Radial Epoxy-filled Tubular Plastic 

Type 604 47 to 250,000 pF 1.0, 2.5, 5.0 100, 200, 500 -40to +85 Radial Epoxy-filled Recl. Plastic 

Type 605 100 pFto 30 nF 0.625 th rough 5.0 63 -40to +70 Radial Epoxy-filled Square Plastic 

Type 607 100 pFto 680 nF 0.625 through 5.0 63-750 -40to +70 Radial Tubular Tape Wrap 
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1500 CAPACITORS 1500 

Wound Capacitors 

Metallized Polycarbonate 
Standard 

Tolerances Voltage Range Temperature'Range' Lead 
TRW Designation Capacitance Range (+%) (Vdc) ,(OC) Conllguration Case Style 

Series H .01-15.0/LF 5. 10,20 50-600 -55 to +125 axial oval tape wrap 
Series HE .01- 5.0/LF 5,10,20 100-S00 -55 to +125 axial recl. epoxy case 
Series H2E .01- 5.0/LF 5,10,20 100-S00 -55 to +125 radial recl. epoxy case 
Series HL .01-15.0/LF 5,10,20 100-S00 -55to +125 axial hermetically sealed 

tubular metal case 
Seri'es HG .01;10.0/LF 5,10,20 100-S00 -55 to +125 axial hermetically sealed 

recl. metal case 

Metallized Polyester 
Standard 

Tolerances Voltage Range Temperature Range Lead 
TRW Designation Capacitance Range (+%) (Vdc) (OC) Configuration Case Style 

Series D .01-15.0/LF 5,10,20 50-600 55 to +125 axial oval tape wrap 
Series DE .01-10.0/LF 5,10,20 100-S00 -55 to +125 axial recto epoxy case 
Series D2E .01- 8.0/LF 5,10,20 100-600 -55 to +125 radial recto epoxy case 
Series DL .D1~15.0 /LF 5,10,20 100-S00 -55 to +125 axial hermetically sealed 

tubular metal case 
Series DG .01-15,0 #.F 5,10,20 100-S00 -55to+125 axial hermetically sealed 

recto metal case 

POlyester-Foil 
Standard 

Tolerances Voltage Range Temperature Range Lead 
TRW Designation' Capacitance Range (+%) (Vdc) (OC) Configuration Case Style 

Series E .001-5.0/iF 5,10,20 100-600 -55 to.+125 axial oval tape wrap 
Series EE .001-2.0/LF 5,10,20 100-S00 -55 to +125 axial recl. epoxy case 
Series EL .001-5.0/LF 5,10,20 100-600 -55 to +125 axial hermetically sealed 

tubular metal case 
Series EG ,OOI-3.0/iF 5,1'0,20 100-S00 -55 to +125 axial hermetically sealed 

recl. metal case 
Series EBC .001-1.0/iF 5,10,20 100-S00 ~55 to +125 axial tubular tape wrap 

meets M IL-C-27287 

Polystyrene-Foil 
Standard 

Tolerances Voltage Range Temperature Range Lead 
TRW Designation Capacitance Range (+%) (Vdc) (OC) Configuration Case Style 

Type S02 100 pF-.SO /LF 0.S25-5.0 S3-1000 -40 to +70 radial tubular epoxy case, 
Type S05 100 pF-.03 /LF 0.S25-5.0 S3 -40 to +70 radial recl. epoxy case 
Type S07 100 pF-.S8 /LF 0.S25-5.0 S3-750 -40 to +70 axial tubular tape wrap 
Series X .001-2.0/iF 5,10,20 50-400 -55 to +85 axial oval tape wrap 
Series XL .001-2.0/LF 5,10,20 50-400 -55 to +85 axial hermetically sealed 

tubular metal case 
Series XG .001-.82/1F 5,10,20 50-400 -55 to +85 axial hermetically sealed 

recto metal case 

Metallized Polypropylene 
Standard 

-Temperature Range Tolerances Voltage Range Lead 
TRW Designation Capacitance Range (+%) (V dc) (OC) Configuration Case Style 

Style EPYC4 .01-15.0/LF 1.0-20 100-400 -55 to +105 axial tubular tape wrap 

Paper I Polyester Dielectric 
,Standard 
Tolerances Voltage Range Temperature Range Lead 

TRW Designation Capacitance Range (+%) (Vdc) (OC) Configuration Case Style 

Series BW .001-.20/LF 5,10,20 2000-30,000 -55 to +125 axial oval tape wrap 
Series BWE .001-.20/iF 5,10,20 2000-30,000 -55 to +125 axial reel. epoxy case 

Metallized Paper, Epoxy Impregnated 
Standard 

Tolerances Voltage Range Temperatu're Range Lead 
TRW DeSignation Capacitance Range (+%) (Vdc) (OC) Configuration Case Style 

Series M .01-10.0/LF 5,10,20 100-S00 55 to +125 axial oval tape wrap 
Series ME .01- 8.0/LF 5,10,20 100-S00 -55 to +125 axial recl. epoxy case 
Series M2E .01- 8.0/LF 5,10,20 100-S00 -55 to +125 radial recl. epoxy case 
Series ML .01-15.0/LF 5,10,20 100-S00 -55 to +125 axial hermetically sealed 

tubular metal case 
Series MG .01-15.0/LF 5,10,20 100-S00 "-55 to +125 axial hermetically sealed 

recto metal case 

Note: These metallized paper capacitors are also available with wax impregnation instead of epoxy. Specifications are similar, but maximum operating 
temperature is limited to +850 C. To order, substitute "W" for "M" in series number (e.g., Series WL). 
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1500 

Ceramic Disc 
Capacitors 

Type 501 Class 1 
Medium Voltage 
• Suitable for use in high-frequency, 

high-Q, and temperature-compensated 
circuits 

• Recommended for both UHF and VHF 
applications 

• High capacitance stability coupled 
with long life 

• Capacitance range of .82 to 470 pF 
• Voltage ratings of 250 and 500 VDC 
• Temperature characteristics of NPO to 

N5250 

Type 502 Class 1 
High Voltage 
• Ideal for temperature compensation in 

high-power circuits 
• Controlled temperature coefficient, 

low dissipation factor, high dielectric 
strength and large dissipation area 

• Capacitance range of 2.2 to 620 pF 
• Voltage ratings of 1000 to 6000 VDC 
• Temperature characteristics of NPO to 

N5250 

Type 506 Class 2 
Medium Voltage 
• Suitable for radio frequency coupling 

circuits and other printed circuit board 
applications 

• Extended frequency range of 100 MHz, 
extreme temperature stability. long life 
and small size 

• Capacitance range of 100 to 4700 pF 
• Voltage ratings of 250 and 500 volts 

CAPACITORS 

Type 507 Class 2 
High Voltage 
• Recommended for high-power circuits 

in TV applications 
• Stable at high frequency. extremely 

resistant to high humidity conditions 
• Capacitance range of 56 to 6200 pF 
• Voltage ratings of 1000 to 6000 VDC 
• Temperature characteristics of X5D 

to X5T 

Type 509 Class 2 
Medium Voltage 
• Designed for coupling and bypass 

circuits where supply voltage is 500 
VDC or less 

• Offers small size in a medium voltage 
rating 

• Capacitance range of 250 to 10,000 pF 
• Voltage ratings of 250 and 500 VDC 
• Temperature characteristics of X5U, 

Y5U 

Type 511 Class 2. 
Medium Voltage 
• Exhibits excellent electrical character

istics in transistorized circuits in 
bypass networks 

• Ideal where space is at a premium and 
high capacitance value is required 

• Capacitance range of 470 to 15.000 pF 
• Voltage ratings of 250 and 500 VDC 
• Temperature characteristics of X5V 

and Z5U 

. Type 512 Class 2 
High Voltage 
• Well-suited for TV and computer 

deflection systems 

1500 

• Used also in bypass and decoupling 
circuits where high voltage capacitors 
are required 

• Features high voltage performance, 
small size, high K. and excellent 
resistance to humidity 

• Capacitance range of 470 to 10,000 pF 
• Voltage ratings of 1000 and 2000 VDC 
• Temperature characteristics of Y5V 

and Z5U 

Type 516 Class 2 
Low Voltage 
• Designed for radio frequency bypass 

circuits in auto and home radios, TVs 
and computers 

• Combines small size with superior 
performance characteristics 

• Capacitance range of .0033 to .047 
mfd 

• Voltage ratings of 50 and 100 VDC 
• Temperature characteristic of Z5U 

• Temperature characteristics of X5D 
to X5S 

Electrical Specifications 

NOTE: The listed ceramic disc capacitors are standard catalog devices. However, 
variations in electrical characteristics are available in most cases. Please 
contact TRW Universal Capacitors for assistance in your design applications. 

TRW Part No. Dissipation Factor Min. Insulation Resistance Dielectric Strength 

Type 501 0.1% max. for C=50 pF and above. 10 x 109 ohms at 100 VDC 250% of rated voltage. max. 1=50 mA 
0.8% max. for others; at 5 V,m, 

Type 502 0.2% max. for C=50 pF and above, 
0.8% max. for others; at 5 V,m, 

10 x 109 ohms at 100 VDC 170% of rated voltage, max. 1=50 mA 

Type 506 2.5% max. at 1 V,m. 10 X 109 ohms at 100 VDC 250% of rated voltage. max. 1=50 mA 
Type 507 2.5% max. at 1 V,m, 10 X 109 ohms at 100 VDC 170% of rated voltage, max. 1=50 mA 
Type 509 2.5% max. at 1 V,m. 10 X 109 ohms at 100 VDC 250% of rated voltage, max. 1=50 mA 
Type 511 3.0% max. at 1 V,m, 10 X 109 ohms at 100 VDC 250% of rated voltage, max. 1=50 mA 
Type 512 3.0% max. at 1 V,m, 10 X 109 ohms at 100 VDC 200% of rated voltage, max. 1=50 mA 
Type 516 3.0% max. at 0.1 V,m, 5 X 109 ohms at 10 VDC 250% of rated voltage, max. 1=50 mA 

Reference Conditions: T=250 ± 1°C, F=1.0 ± 0.2 kHz, RH=63 to 67%. 

Phenolic Dipped Encapsulation: 
Lead Configurations: 

Style A Style B 

Straight Short "Inside Crimp Outside Crimp 

TR~MinH 5mm TR 5mm T R -_. -Max ---Max 30mm Min .20Inch-i_ .20 Inch .20 Inch' . 
1.20 Inch 5mm Min± .5mm MI6:t 

~ .20 Inch .20 Inch 

~Max-LR 0 . R n 
.06 Inch T II ~ 

" Not available on .250 spacing 

TRW CAPACITOR DIVISION. 301 West 0 Street • Ogallala, Nebraska 69153 • Phone: (308)284-3611 • TWX: 910-620-0321 
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General Electrical 
Specifications. 
Ceramic Disc Capacitors are available in a broad range 
of dielectric constants. This allows a wide selection of 
capacitance values. 

Temperature CompensatinQ . 
Ceramic Capacitors (Ni='O thru N750) are ideal for 
applications requiring very precisely controlled 
capacitance change with temperature, high Q and very 
small capacitance tolerance. . 

Extended Temperature Compensating 
Disc Capacitors (1500 thru N5600) are capacity 
sensitive to temperature in varying degrees, and are 
useful as temperature compensating elements for 
stabilization over a wide temperature range. 
General Purpose or Hi-K 

Specials 
Special disc products are available from TUSONIX 
upon request, including detailson TUSONIX's approval 
for U.L.line by-pass capacitors and approval to 
MiI-C-20 and MiI-C-11 015. 

TEMP. 
MIN' 

MIN MAX CAP CHAR. , TC OF 
CODE 

TOl 
(%) Tal (%) 

w ZID YIIE XlF X7F ±5 2 U) 
0 ZID Y5E X5F X7R ±5 2 a.. 
II: 

Z5F Y5F X5F X7F ±10 2 ::::>-
a..~ 

Z5F Y5F XlR X7S ±10 2 ..J .-ce. 
Z5U YIU XIU XlV ±20 2 II: 

W 
±20 3 z ZI.U Y5V X5W X7W 

.W 
±20 3 CJ GP7 

NPO COG ±1 ±30 
CI N030 SIG ±1 ±30 z 
~ 

ClIn 
N.O U1G ±1 ±30 

zz. N150. PIG ±1 ±30 
~~ 

N220 H2G ±1 ±30 In~ 
zo wu N330 82H ±1 ±60 ILw 
~II: ±1 ±60 0:;) 11470 12H 
U..., 
wiC N750 U2J ±2 ±120 11:11: 
:;)~ N1500 P311 +2 ±250 !C~ 
II:W N2200 R3A ±2 ±400 w ..... 
ILQ 

±650 ~w N3300 138 ±5 WQ ..... z 
114200 G3C ±5 +850 ·w ..... 

>< 114700 1'30 ±5 ±900 W 

1Il5OO H3M +5 +1000 

TUIDNII 
For complete ordering information, write or call 
TUSONIX, Inc., 2155 N. Forbes Boulevard, Tucson, 
Arizona 85745. (602) 624-8231. TLX 666-470. 

1500 

TUIINII SLCTM * 
· Ceramic Capacitors-Disc 
· Applications and Features 
· TUSONIX Ceramic Disc Capacitors offer high performance in acomplete range of ratings, values, 

and sizes. The complete line of voltage ratings offers the designer the convenience of selecting the 
exact capacitor rating required for his application. TUSONIX Discs are available in 100-200-500 
VDC; 1-2-3-4-5 and 6 KV. Capacity increases per size. for voltages less than 500 volts and decreases 
per size fOr voltages greater than 500yolts.Where voltage rating is not critical, we recommend our 
standard. 500 volt line. (For complete details,consult our Ceramic Disc Capacitor catalog.) 

,ow< . 

. Standard 
KinkTypeLW.rO ~ 

€i Leads 
"" 

~ T' 187 • 

3.17 

;;:; \" Ui;;;" 
M .... '(. ~. 

, :1. 
. ~ .031.....L -:i' 

:-:'!i' .. 
TUSONIX STYLE NUMBER 831 801 851 871 811 841 821 3841 3851 3871 3881 

MAXIMUM OIAMrnR (D) .2tI)(7.31 .3&018.14 .437/11.10 .410112.45 .593/15.08 .675117.1.5 .750111.05 .1OOIZO.32 .'75122.23 .137123 •• 1.100127.14 

LEAD SPACING (S) .25D16.35 .250/&.35 25018.35 25018.35 375/9.52 .37511.52 37519.52 .37518.52 .375/U2 .375/1.52 .3751!1.52 

. WIRE.GAUGE (AWG) 22 22 22 22 22 22 22 22 22 22 22 

Physical Characteristics 
Leads-All values upto and including 2 KV are available with 20,22 and 24 AWG leads, except body 
sizes. 655" max. and larger available with 20 or 22 AWG only. All values up to and including 6 kV are 
availablewith200r22 AWG leads. 
Body insulation-conformal coating. 
Standard max. coating on leads is .125"; closer control is optional at extra cost. 
Marking-Trademark, Cap, Tol., T.C., and Voltage (Voltage omitted on 500V). 

TUSONIX also offers inside kink leads, outside kink leads and short pin leads to the electronic 
industry for use in printed wiring board applications. 

Special physical requirements are also available. Special lead spacing requirements are optional 
upon request, in addition to standard nominal lead spacings. 

MAXIMUM NOMINAL CAPACITANCE (pF) 
MIN 500 V 

Q THICKNESS .156" MAX. 
831 801 851 871 811 841 821 3841 3851 3871 3881 
200 350 500 720 1000 . 1300 1400 1450 1500 1600 1700 
680 1100 1800 2400 3400 4600 4700 4800 5300 5400 5600 
900 1500 2500 3500 5000 6500 7000 7400 8000 8200 8500 

1300 2300 3500 4700 7000 9000 10000 10300 11000 11500 12000 
2000 3500 5400 730(} 12000 16000 18000 19000 20000 21000 22000 
3300 5600. 8600 11000 20000 22000 25000 30000 32000 34000 35000 
4400 7500 11000 15000 25000 35000 43000 52000 55000 58000 60000 

1000 1-30 60 90 120 150 210 240 250 270 280 290 
1000 1.6-18 31 48 64 80 110 120 130 135 140 150 
1000 1.8-21 36 55 75 95 120 135 150 155 160 180 
1000 1.9-24 40 60 85 100 140 155 170 175 180 200 
1000 2-26 45 65 90 110 160 175 190 195 200 220 
1000 2.2-29 50 75 100 130 170 185 200 220 230 240 
1000 2.6-35 60 90 125 150 210 230 250 260 270 290 
1000 3.5-60 110 170 230 340 450 470 480 520 540 560 
1000 6-82 140 210 290 360 490 550 580 600 640 690 
500 7-90 160 240 330 410 560 630 670 700 730 790 
500 12-160 280 430 580 720 990 1050 1100 1200 1300 1400 
500 23-170 300 460 620 1000 1400 1600 2000 2200 2300 2500 
200 25-210 360 550 750 1200 1600 2000 2500 2700 2800 3000 
200 40-310 540 830 1100 1800 2500 3000 3700 3900 4100 4500 

·SLC stands for Single-layer Ceramic CapaCitors. 
-- .. _-, . 
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inches 

mm inches/mm 

.100/2.54 MAX 

.1~:X54 i tJ 
THlCK ~n .10012.54 MAX 

.062/1.57 MAX J l 
26 AWG ~ ~l38"O MI" 

.10012:54 !:~1I.79CD 

-lOlerances shown in table are minimum for 10 pF and above. 
::to.l pF is closest tolerance available for 10 pF and less. 

TUIDNII 
For complete ordering information, write or call 
TUSONIX, Inc., 2155 N. Forbes Boulevard, Tucson, 
Arizona 85745. (602) 624-8231. TLX 666-470. 

CAPACITORS 1500 

TVlaNl1 SLCTM* 
Ceramic Capacitors-WEECON® Plate 
Applications and Features 
TUSONIX WEECON Plate Ceramic Capacitors offer the broadest selection of ceramic formulations 
and package sizes available. Capacitance values range from 1 pF through .082 uF; a variety ofTC 
materials and tolerances is available. The range of temperature characteristics adapts these 
capacitors from the ultra stable requirements of tuned circuits to the general purpose needs for 
coupling and by-pass applications. Voltages are from 25V to 500V. (For complete details, consult our 
WEECON<I!l Ceramic Capacitor catalog.) 

Physical Characteristics 
Weecon Temperature Compensating Ceramic Capacitors are ideal for applications demanding 
precisely controlled capacitance changes with temperature variation. They are well suited for high Q 
circuits requiring optimum frequency stability and have excellent retrace characteristics. Extended 
Temperature Compensating Weecons are indicated where large controlled capacitance change 
with temperature variation is a factor. For applications where volumetric efficiency is of prime 
importance, Stable Weecons will provide higher capacitance values, in smaller packages with better 
reliability. TUSONIX General Purpose Weecons are ideal for circuits requiring the utmost in 
volumetric efficiency at rated temperatures. 

.1501381 MAX 

.10012.54 1 t.J 
~~K ~n'150/~!~ 

.06211.57.3" l 
MAX , 

26 AWG ~ ~j~~~O 

l00J2i !: ~0311.79(D 
8111 

.20015.08 MAX 

':';X54 : CJ 
THICK in.2oo/s.08 

.062/1.57' l MAX 
MAX_I 

26 AWG ~ ~J~:~ 

10012:; ;:: ~'1.79CD 

8121 

.300/7.62 MAX 

I~!l4"i " THICK .300f7.62 

062/157J. __ J MA)( 

'J I 

':-1 II':' 
.2001~8 -:: .~lf.79Q) 

MAXIMUM CAPACITANCE 

NOTES: CD When ordering 500 Volt parts, allow additional .050" thickness. 
Q) Other lead spacings and wire diameter available upon request. 

.500/12.70 MAX 

TO ORDER _ s.-cify Tillonix Styla, Volt.lUa, T.C. Coda, Capac:it.lnce 
.nd To",a,,08, Eumpla: .101·200-Z5U·620,.:t 20"
For mora date. call 602·624·8231. 

10 

'SLC stands for Single-layer Ceramic Capacitors. 
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Offset wire leads, 

CAPACITORS 1500 

TUIDNIX SLCTM* 
Ceramic CapaCitors-HighVoltage 
Applications and Features .' 
High Voltage Ceramic Capacitors have been one ofTUSONIXoutstanding component capabilities 
for many years. These high quality components are used in a broad variety of applications: electric 
utility transformers, power supplies and voltage multipliers for CRT displays, navigation equipment, 
electro-optic equipment, and image intensifiers for night vision apparatus. 

This page details only a few of our high voltage capabilities. The styles shown can be adapted to 
specific mechanical and eleCtrical requirements of our customers ... certainly one of the inherent 
advantages of ceramic capacitors. Custom designs are our specialty. 

Disc, Cylindrical, Rectangular Ceramic C~pacitors 

Radial wire leads, 20 ga., 
1.25" (31.75) min. length 20 ga., 1.25" (31.75) 

min. length 

Radial formed leads 
attached axially, 20 ga., 
2.0" (50.80) min. length 
Available in: 

3,5,10, 

Axial wire leads, 20 ga., 
2.0"(50.80) min. length 

Available in: 

Opposed radial wire 
leads, 20 ga., 
2.0" (50.80) min. lenglh 

Available in: 

3, 5,10kV 
in both disc and 
rectangular 

Available in: 

3, 5, 10KV 
15kV 
1" min. lead spacing 
required for 15kV 

3, 5, 10, 15, 
20, 25, 30kV 
1.250" max. dia. for 
over 10kV 

Available in: 

3, 5, 10kV 
. In both disc 
and rectangular 

SPECIALS 

Nonstandard or 
special design part 
Available in: 

Potted female 
threadec\..stud 
terminals: 8-32 threads 

Female threaded stud 
terminals, 8-32 threads 

Male stud terminals, 
no threads, varnish 
coating standard. 

Electrode w~h no terminals 
(single pattern), or specify 
if tinning is required. 
Available in: 

3,5, 10, 15, 
20, 25, 30kV 

Available in: 

3,5,10, 15 
20, 25, 30kV 

Available in: 

3,5, 10, 15, 
20, 25, 30kV 

Feed-thru Ceramic Capacitors 

TUSONtX PART NO. 2432-002 EIA Voltag. 
(Includes Nut and Lockwasher) Code (WVdc) 

.375 r-__ l.7~(~~;~5_--J 
[;j ; "'P"1 i S2L 2KV 

,'1t:lII~ ;~j' 0 0 
U2M 2KV 

I : I'6AWG 
X5U 2KV 

.250 '~"'1.051112'ITMllO X5W 2KV :i7S' , 4.27 ~ . 

~ ""--"i2.ff-~.2 .. 'ltoIf.2ATHItUD 
X7R IKV 

MAXIMUM nGHlENIIIG TORQUE-IO .... LIS. .±}~ 

TUSONIX PART NO. 320-005 
(320·002 is rated at 3 KVT 

. '" 
.061 ..... S2L 2KV & 3KV' 

·:lS9HI .375D1A.,,.·U 
T.TT ~1JNC.2A U2M 2KV & 3KV' o ~e- [T, ...... X5U 2KV & 3KV' 

t~ h"'~ IJ X5W 2KV &3KV' 
15/32"·32 THREAOi -mn- US1~ 

.21' .... if X7R IKV &2KV' "13f' . 2.)75 
60::12 

Available in: 

3, 5, 10, 15, 
20, 25, 30kV 

Rectangular: 3,5, 
10kV and limited 
capacitance values for 
15, 20, 25, 30kV . 
Disc: 3, 5, 10, 15, 

30kV 

STANDARD SPECIFICATIONS 

Finish - Sliver Plated excopt 2416 (tinned) 
Marktng - EIA Color Code except 320 

(Capacitance Value-Stamped) 

Max. Min. Max. TUSONIX PART NO. 2416-000 EIA f:fi Tol,% IRGn DF% Cod. 
3.000_ 

~~. J 90 ± 10 50 .1 1.000* 25.' I ..... 01.\. 
S2L 25..4 ... .12 ~ 

160 ±IO 50 .1 

=~ ~ U2M 

50DD ±20 10 3 . :~~ r ~,~ X5U 

7500 + 80-20 10 3 8.19::1::.127 112 AWGj.oIlJ2.0$ w..ITINHED X5W 

lIDD ± 20 10 3 *±:~!.! X7R 

TUSONIX PART NO. 2498-000 
(2498·001 with Nut and Lockwasher) 

EIA 234 ± 20 50 .1 2.375 
Code .. , .~"~..: i--~- ""-l 332 ±2D 50 .1 

_Vl_IOTHfND$ ~ll,·no. 
10DDD +811-20 10 3 1=1 . "-. 2.SA Tt:2r . S2L a o. 

U2M 
15000 + 80-20 10 3 . {) '.Ii I ~III IlW!I X5A 

~:~ . ..dJ& ," ... ,~JJ.., 2800 + 80-20 10 3 XSU 

XSW 

Note: Can be manufactured 
with virtually any special 

. terminal to.meet specific 
needs. 

Dimension tolerance ±.015- unless 
otherwise specified 

Inches 
mm 

inches/mm 

Voltage Max. Min. Max. Cap. Tol.% IRGn DF% (WVdc) (pF) 

3KV 96 ± 20 50 .1 

3KV 136 ± 20 50 .1 

3KV 5000 ±20 10 3 

3KV 8000 + 80-20 10 3 

1.5KV 1000 +811-20 10 3 

Vottage MAX. 
Tal. MIN. Max • 

Cap. IR 
% DF% 

(pF) G WVOC Flash 

4KV 6KV 156 ,!2D 50 .1 

4KV 6KV 222 .! 20 50 .1 

4KV 6KV 4000 ::20 50 3 

3KV 4.5KV 7000 !:. 20, 10 3 

3KV 4.5KV 10000 +80 ·20 10 3 
MAlCIMUM l1GHte.lG TORQUE-lOIN. Ln. 

*For 3KV (and X7R, 2KV) rating. overall length 'is in· "'J'IAD *<i!~ . X7A 3KV 4.5KV 1800 "'SO ·20 '10 3 
creased to 2.625/66.67. 

MAXI,,",'" l1GHTfNtI.G TORQUI-IO IN. LI$. 

TUIDNII 
For complete ordering information, write or call 
TUSONIX, Inc., 2155N. Forbes Boulevard, Tucson, 
Arizona 85745. (602) 624-8231. TLX 666-470. 

~2 KV THREADED. 
BUSHING MOUNT 

PART NO. 2432-002 

~~. 
~H~~D~ 4 KV 3 KV SOLDER ~ 
.BUSHING MOUNT MOUNT 

PART NO. 2416-000 PART NO. 2498-000 

• SLC stands for Single-layer Ceramic Capacitors. 
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Series513-
First True Ultraminiature QualityTrimmer 

Working Voltage ••••••••••••...•....•••. A: 100 WVdc to 8Sg C. 
G: 25 WVdc to 8Sg C. 

Dielectric Sirength •.•..••..••• 2 times WVDC for 1 to 5 seconds 
Operating Temperature Range ....•.•••••••••• _55° C. to +85° C. 
QFactor@1MHz ••••••••• , •.••.• 500 Min. (Dielectric Code A) 

200 Min. (Dielectric Code G) 
Torque .••••••••••••••••••••••••••.••...•.••• 0.310 2.0 oz. in. 
Qualification Specification ..•....•..•••.•. TUSONIX Spec. 513 
Dimensions in inches ...••..• For dimensions < .125" tal. is ±.OOO 

fordimensions> .126" tal. is±.015 

Series518-
First Small Size Quality Trimmer 
Working Voltage •••.•.•.• A: 100 WVdc to 85°C; 50 WVdc 10 1250 C. 

G:25 If.NdctoB5°C. 
Dielectric Strength.. . . . ... .......... . ...... 2 times WVdc for 1-5 sec. 
Operating Temperature Range .. -55· C. to 1250 C. 
Torque ..............................•................ 3-3oz.in 
a Factor@ I MHz •. . . . • • • . . • .. •• 500 Minimum (Dielectric Coda AI 

200 Minimum (Dielectric Code F) 

Series 538-
First %" Dia. Trimmer in the Industry 
Working Voltage ........ A. e, C: 350 WVdc@8S·C.;2ooWVdc @ 125~ C. 

0& F:200WVdC@SS·C.;tooWVdC@125"C. 
Dielectric Strength ........ ,. . ..... 500 Vdc for 1-5 sec 
Operating Temperature Range ........ -SS"C.to +t2S"C. 
a Factor@t MHz ................................... 500 Minimum 
Torque .............................. t-6oz. in. 
Qualificallon Specification.... . .. TUSONIX Spec. 500 

For dimensions ... ,............ . <.125", tolerance is ±.005 
For dimensions . . ............... ;;'.126", toleranceis±.OlS 
Except where noted. 

Series 503-
First Ceramic Trimmer in the United States 

Working Voltage .:::D.;~.d.F~.60o.wvd~.@.~b~:; ~gg :~=~: ;~:~g 
g::=r~~ ~:,n:a·n;;;·R~~g;::::::::::::::::::::::::::: .. ~.~:~8~ !:r +~'i5g~· 
Q Factor@ 1 MHz ........................................... 500 Minimum; A, C. D 

400 Minimum: F Torque .............................................................................. 4-20 oz. in. Qualification Specification .................. TUSONtX Spec. 500 

Marking: All units witt be marked with TUSONtX trademark, 
capacitance range and dielectric type code. 

Example: T 2·6 0 . 

TUlaNIX 
For complete ordering information, write or call 
TUSONIX, Inc., 2155 N. Forbes Boulevard, Tucson, 
Arizona 85745. (602) 624-8231. TLX 666-470 

CAPACITORS 1500 

TUIDNIX SLCTM* 
Ceramic Capacitors-Trimmers 
Applications and Features 
TUSONIX leads the way in the miniaturization of trimmers, or variable ceramic capacitors. 
Developments such as those illustrated below have established TUSONIX as a leader in the state of 
the art. More than 30 years of experience in Trimmer design and technology have enabled TUSONIX 
to offer engineers the world's most complete line of ceramic trimmer capacitors. 

During the past 1 0 years the ceramic trimmer capacitor has become the most popular trimmer in 
tlie electronics industry. The inherent reliability, small size, low cost and wide selection of available 
electrical characteristics are major factors in the ceramic capacitor's continuing popularity among 
design engineers. 

TUSONIX produces a broad rangeoffixed and variable (trimmer) ceramic capacitors. Complete 
research, development and manufacturing of the ceramic dielectric itself and the finished capacitor 
is performed byTUSONIX. Today TUSONIX is recognized as one ofthe world's leading suppliers of 
quality ceramic capacitors. 

(For complete details consult Trimmer catalog.) 

.020WIOE" 01S0P 020WIOE ~ .0ISOP 020WIOE>< OISOP 
W SCREWDRIVER~ SCREWDRIVER' SCREWORIVER~ I ~ 

~ SLD~~_ SL:T ~ LiS U SLOT .~4.i· ~ 
Zw 

i~T ~.I"~ § ooo'~~'~ilfS1 
~ ~;INt ~lil'l;. 

.0 OOOD"·lIt 8 --"-'--~MIN ~~ .090DIA.4 ~ 8 Working 
~i2!!: ""=====-L'? Voltage (Vdc) 

. ~010 I -+ ~ .loo!-.200+.005 " 9'+ '" <I: 
u 

TUSONIX Part No. TUSONIX Part No. TUSONIX Part No. 85° 

513-010A 1-5 513-011 A 1-5 513-012 A 1-5 100 1-5 
513-010A2-10 513-011 A 2-10 513-012 A 2-10 100 2-10 
513-010 A 3.5-20 513-011 A 3.5-20 513-012 A 3.5-20 100 3.5-20 
513-010A5-30 513-011 A 5-30 513-012 A 5-30 100 5-30 
513-010 G 7-40 513011 G 7-40 513-012 G 7-40 25 7-40 

w 
0!l0 ADJUSTING SLOT U 

~ 
w =?ffOW' Zw €l 0901 ~.0!l0 u .145 .0200 

~lil'l;. Zw .~@~ .oss .239.0S0y' 
.....L~ .1~5 ~lil'l;. ...L....! :, z ~i2!!: ~L J~.~ .0901 f .008 1 lI:lil5 

'" 
~~ ~ § ~ .0ISDlA. WIRE ~i2!!: .040 .020 <I: .235 

'" U <I: 
MIL-C-81 Desig. MIL-fl-::h?jSig• 

u 
TUSONIX Part No. 

518-016 
TUSONIX Part No. 

518-000 A 1-3 CV35 A 030 1-3 518-002 A 1.25-3 CV36A030 1.25-3 
518-000 A 2-5 CV35 A 050 2-5 518-002 A 2-5 CV36 A 050 2-5 
518-000 A 2.5-9 CV35 A 090 2.5-9 518-002 A 2.5-9 CV36A090 2.5-9 
518-000 A 3.5-20 CV35 A 200 3.5-20 518-002 A 3.5-20 CV36 A 200 3.5-20 
518-000A5-15 CV35 A 150 5-15 518-002 A 5-15 CV36 A 150 5-15 
518-000 A 5-25 CV35 A 250 5-25 518-002 A 5-25 CV36 A 250 5-25 
518-000 G 7-40 CV35G 400 7-40 518-002 G 7-40 CV36G 400 7-40 

-j.375 I-:...l Wi 1 375 r ~T ~ 
w 

.310 U 

~. 
MAX. ~o -"0 :iw,,-MAX i o T ~ T 

I-- Cl a. 
0",'" ~ .... ~ ~:i!!: '< ",a: 

MIL-C-81 Desig. 
<I: 

TUSONIX Part No. TUSONtX Part No. TUSONIX Part No. TUSONIX Part No. u 
538-054 

538-000 A 2-8 538-002 A 2-8 538-006 A 2-8 538-011 A 2-8 CV31 A080 2t08 
538-000 A 5.5-18 538-002 A 5.5-18 538-006 A 5.5-18 538-011 A 5.5-18 CV31 A 180 5.51018 
538-000 8 2.5-11 538-00282.5-11 538-00682.5-11 538-011 82.5-11 CV318110 2.5toll 
538-000 8 7-25 538-002 8 7-25 538-006 8 7-25 538-011 87-25 CV31 8250 71025 
538-000 C 3-10 538-002 C 3-10 538-006 C 3-10 538-011 C 3-10 CV31 C 100 31010 
538-000 C 8-25 538-002 C 8-25 538-006 C 8-25 538-011 C 8-25 CV31 C 250 81025 
538-000 D 3-15 538-002 D 3-15 538-006 D 3-15 538-011 D 3-15 CV31 D 150 .310 15 
538-000 D 9-35 538-002 D 9-35 538-006 D 9-35 538-011 D 9-35 CV31 D350 91035 
538-000 F 15-60 538-002 F 15-60 538-006 F 15-60 538-011 F 15-60 CV31 E 600 151060 

.375"'<"'""" '''~ W 

~ ~ 
U 

S03-OOISameas :iw,,-
S03-000e~cepl I-- Cl a. 

.6S~~.B43 terminals ~:i!!: betltdoWn ",a: 
<I: 
u 

TUSONIX Part No. TUSONIX Part No. 
MIL,C-81 Deslg. 

503-041 

503-000 A 1.5-7 503-001 A 1.5-7 CVll C300 41030 
503-000 A 3-12 503-001 A 3-12 CVll C450 71045 
503-000 A 4.5-25 503-001 A 4.5-25 CVll D060 2106 
503-000 C 7-45 503-001 C 7-45 CV11 D300 4t030 
503-000 D 4-30 503-001 D 4-30 .CVll D .450. 71045 
503-000 D 7-45 503-001 D 7-45 CV11 A 070 1.5 to 7 
503-000 D 5-50 503-001 D 5-50 CV11 A 120 11012 
503-000 F 11-110 503-001 F 11-110 CVll A 250 4.51025 , 

. .'SLC stands fo;:Sfngi~;layer Ceramic Ca·pacitors. 

EEM 1983 For manufacturers' sales offices refer to Manufacturer,~&SaleS Offices Directory ·1·1199 



CAPACITORS 1500 

TUlaNl1 SLCTM* 
Ceramic Capacitors-Tubular, Feed-thru, 
Stand-off 
Applications and Features 
TUSONiXoffers a complete line of ceramic tubular, feed-thru, and stand-off capacitors for general 
purpose, temperature compensation, and high stability applications. All forms feature compact 
package sizes, many different lead and mounting optio[1s, rugged construction, and proven high 
reliability in avarietyof demanding applications such as RFby-passing and filtering. MIL types are 
also available in each form. (For complete details, consult our Ceramic Tubular, Feed-thru, and 
Stand-off Capacitor Catalog.) 

Qualified Products List (QPL) 
Approved on TUSON IX Tubular Products 

Physic D TUSONIX PaI1 No. Chlr. CI . "lbO. MIL MIL TUSONIX MIL MIL TUSONIX 
500 WVdC fDerlle 5O%.t 125°C.) 

321-000 X5UO 102M XSU 1000 
(OOONuiOnly) 
[010 NUl ancl Washerj 
(StraighiLea(8) 

357-000 X5UO 102M 
357-000 X5UO 152M 

(000 Nul Only) 
(OOI Nul and Washer) 
(CurvadLeadsl 

327·000 X5UO 102M 
327-000 X5UO 152M 

[000 No Hardware) 

:~~ ~~ ~1~aSher) 

362-000 X5UO 102M 
362-000 X5UO 152M 

(000 Nut On/yl 
(013 Nut and Washer) 

2404-000 U2MO SOOM 
2~X5lJ0101M 
2404-000 X5UO I02P 

2404-014 X5UO 501M 
2404-014 X5lJO I02P 

X5U 
X5U 

XSU 
X5U 

X5U 
X5U 

U2M 
X5U 
X5U 

X5U 
X5U 

1000 
1500 

1000 
1500 

1000 
1500 

50 
100 

1000 

500 
1000 

500 WVdc (Derate 50% at 125° C.) 

2443-000 XSSO 102M X5S 1000 
2443-000 X5S0 152M X5S 1500 

(000 No Hardware) 
~In.'-..:.. UI··_-.no··_ (008 Nul and Was/1er) 

'-1 .".. 
(~ralQhILeadsl 

r--. .1,AWG 
2443-001 XSSO 102M XSS 1000 

• JI1' •• ~.r·1 i,~!~~ 2443-001 XSSO 152M X5S 1500 
ACIO~S 'I"'l~ - !".H?~ . (001 Nut Only) 

(007 Nut and Washer) 
(Curved leads) 

_lJO_.4U110001 
2499-003 XSSO 1 (t2M XSS 1000 
2499·003 XSSO 152M X5S 1500 1 ""'" .1 ·I!UI(; (Nui and Washer) "-", _<:;-- -!O'II" ...... I~ 

.llO""IOSs'lAls-:''';~·6~11':lI.",a 

200 WIde (Derate 50% at 1aoc.) 

2425·001 XSUO 101M X5U 100 
2425-001 XSUO 102M X5U 1000 

r267~-'''l 
2425-001 X5UO 152M X5U 1500 

.216 2425-001 XSUO 202M X5U 2000 
. .09~ 242~-OOl X5UO SOMA XSU 500 

~-
2425-001 XSWO S02AA XSV 5000 

(001 NutOn1y1 

242S-003 WSUO 101AA W5U 100 

'\ \..~8~~N~;L~~/pH~~~ 2425-003 WSUO 102M W5U 1000 
242S-003 W5UD 162M W5U 1500 

'--16 A.W.G. (.0511 TINNED 242S·003 WSUO 202M W5U 2000 
2425-003 WSUO S01AA W5U 500 
242S-003 WSWO S02M WSW 5000 

(003 Nut Only) 

Stand-Off Ceramic Capacitors 
Physical DImeMion. TUSONIX Pliit No. I -. .1 CIIp.(pF) 

~'.' --"~ 
500 WYdc (Def'llle SO% at 125° C.) 

~ 
326-000 XSUO 102M X5U 1000 * . Z·_~··H~IU- 326-000 XSUO 152M X5U 1500 

(000 No Hardware) 

."'M'O'~'./ (013 Nul and Washer) 

200 WVdc(Derate SO"Io.t 125" C.) 

2425-061 XSUO 101AA X5U 
2425-061 X5UO I02AA X5U 
2425-061 XSUO 152AA X5U 

($llVDl ....... TID 2425-061 XSUO 202AA X5U .. wo''''.:::.~'~ ... 2425-061 XSU0501AA X5U 
2425-061 XSU05Q2AA X5V '1"..1. . (061 Nut Only) 

. ~·t.jJ:;.'JL 2425-063 WSUQ 101 AA W5U 
tl], t~ O~ 2425-063 WSUQ l02AA W5U 

2425-063 WSUQ lS2AA W5U 
2425-063 WSUQ 202AA W5U 
2425-063 W5UQ 501 AA WSU 
2425-063 WSUQ 502AA WSW 
(063 NUl Qnly) 

TUlaNIX 
For complete information, write or call TUSON IX, 
Inc., 2155 N. Forbes Boulevard, Tucson, Arizona 

100 
1000 
1500 
2000 

500 
5000 

100 
1000 
1500 
2000 
500 

5000 

I 

~20 
~20 

~20 
~20 

,20 
,20 

+100 -0 

,20 
+100 -0 

."20 
·20 

·20 
·20 

·20 
·20 

GMV 
GMV 
GMV 
GMV 
GMV 
GMV 

GMV 
GMV 
GMV 
GMV 
GMV 
GMV 

"Tal. 

±20 
f20 

GMV 
GMV 
GMV 
GMV 
GMV 
GMV 

GMV 
GMV 
GMV 
GMV 
GMV 
GMV 

Specification Style Style Specification Style Style 

MIL-C·ZO MIL·C·llDlS 
/01 CC20 301·651 /01 CK2iAX 315·052 
/02 CC21 315·051 /02 CK22AX 331·052 
/03 CC22 331·051 /04 CK27AX 332·052 
/04 CC25 302·651 /13 (1000 V) CK70AX 327,052 
/05 CC27 332·051 /13 ( 500 V) CK70 327·042 
/07 CC30 308·651 /14 ClISO 326·010 
/08 CC31 338·051 /15 CK81 323·021 

M I L·C-39014 /23 CK72AX 2432·012 
/16 CKR75 2499·032 /29 CK74BX 2404·613 
/17 CKR82 2499·035 /29 CK75BX 2404·614 
/18 CKR76 2425·049 /29 CK78AW 2482·030 
119 CKR83 2425·074 /29 CK79AW 2482·029 

Tubular Ceramic Capacitors 

ENAMEL 
Body Body Lead Min. 

Style Dia. Length Space Lead Lead 

COATED Max. Max. ±.060 Length Dia. 

301 
.200 .400 .250 . 1.25 .025 

'::: ) 5.08 10.16 6.35 31.75 -:64 

302 ~ .~6 _3~ 1.25 .025 
5.08 16.66 9.52 31.75 -:64 

374 
.12!! .320 .250 1.25 .013 
3.17 8.12 6;35 31.75 --:n-

CAPACITANCE RANGE (pF) 

MAXIMUM CAPACITANCE (pF) 

85745. (602) 624-8231. TLX 666-470. 'SLC stands for Single-layer Ceramic Capacitors. 
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CAPACITORS 

US CAPACITOR CORPORATION 
the source for hi-rei 
. monolithic ceramic 
capacitors. 

:". 1 .. '~·~c. : .... : ".','~ >., :'", . 

~ '. ~ .:,\\~:~ :;~;~:~:,:Y~ .':~:.:; .,' 

'··',::i,r:g;;·',·c mlp alr;tl'14eadE3d 

1500 

••• 

US CAPACITOR CORPORATION -11144 PENROSE STREET, UNIT #7 - SUN VALLEY, CA 91352 - (213) 767-6770 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1201 



1500 CAPACITORS 

UNITED 
CHEMI-CON UNITED 

CHEMI-CON .. ~ 
Your first choice among 
the world's leading " 
suppliers of aluminum 
electrolytic capacitors. 

Your first choice for ... 

A wide range 
of products 
o Reduced case sizes 

o Low leakage current 

o Extended operating temperature range 

o Extended voltage and 
capacitance values 

Service 
o Local representation and inventory 

See Directory Section 

o Large distribution network 
See Directory Section ' 

o Design engineering support 

Quality 
o All products are 100% tested 

SM Series 
Very high quality 
general purpose 

o All products are date coded ,,'!~ , 
J . 

o All products are lot traceable /1 
jf 

/f 
i/ 
/ 

1500 

KMSeries 
Low leakage current, 
extended temperature range, 
reduced .case size 

RXSeries SRASeries NMHR Series 

10 1202 

Low leakage, high ripple 
current, ideal for power 
supply output use 

Ultra-miniature case size Long life, reduced case size, 
(4 x 7mmJ general purpose high ripple current, ideal for 

power supply input use 

For manufacturers' sales offices ref~r to Manufacturers & Sales Offices Directory EEM 1983 



1500 CAPACITORS 1500 

United Chemi-Con Series of Capacitors 
United Chemi-Con manufactures capacitors in a wide variety of materials, sizes and termination styles. 
The table below provides a quick cross reference of the various types and their characteristics. Complete 
technical data is available. United Chemi-Con ... since 1931, known the world over for capacitor leadership. 

Capacitance Voltage Temperature Leakage Standard Minimum Lead Series Range in ",F Range In Volts Range Current in ",A Capacitance Case Size Configuration 
Tolerance (mm) 

SL 
.47 to 3300 6.3 to 450 

-40 to +85°C .03CV -10to +50% 5 x 11 Radial 
.47 to 10,000 6.3 to 500 5 x13 Axial 

SM 
.47 to 10,000 

6.3 to 450 -40 to +85OC 
.01 CVor 

±20% 
5 xii Radial 

.47 to 10,000 .03 CV+15",A 5 x 12.5 Axial 

KM .47 to 10,000 6.3 to 250 -55to+105°C 
.002CVor 

±20% 5 x 11 Radial 
.03 CV+15",A 5 x 12.5 Axial 

KX 
.47 to 3300 

10 to 400 -55 to + 110°C .002CVor 
±20% 8 x 11.5 Radial 

.47 to 2200 -25 to + 105°C .02 CV+10 ",A 6.3 x 13 Axial 

RX 2.2to 1000 10 to 100 -55to +105°C .002CV -10 to +100% 8 x 11.5 Radial 

RZ 150 to 16,500 7.5 to 100 -55 to + 105°C VCv -10to +75% 19.05x31.75 Radial 

VP 220 to 10,000 10 to 100 -25 to + 85°C .03CV -10to+50% 22x30 Radial 

BP"S" 2.2 to 10 ,25 -25 to +700 C 100 ",A Max. ±20% 16 x25.5 Radial (Bipolar) 

5MBP "0" .47 to 2200 
6.3 to 100 -40 to + 85°C .03CV ±20% 

5 x 11 Radial 
(Bipolar) .47 to 2200 6.3 x 16 Axial 

5MBP "P" 1 to 100 25 to 63 -25 to + 85°C .03CV ±20% 
10 x 12.5 Radial 

(Bipolar) 8x20 Axia'i 

SX .1 to 2200 6.3 to 63 -40to +85°C .002CV ±20% 
5 x 11 Radial 
5x 13 Axial 

LL .1 to 4700 6.3 to 100 -40 to + 85°C .002CV ±20% 5x 11 Radial 

LR ,1 to 100 6.3 to 50 -40 to +85°C .002CV ±20% 5 x 14 Radial 

BK 220 to 22.000 16 to 200 -40 to +85°C 
.02CVor ±20%or 

25.4 x 25 P.C. Mount .03CV -10 to +30% 

NM 47 to 22.000 10 to 400 
-40 to +85OC .02CVor ±20%or 

22x26 P.C. Mount -25 to +85°C .06 CV+200",A -10 to +30% 

SXA 22 to 2200 6.3 to 63 - 55 to + 105°C .01 CV ±20% 10 x 12.5 Radial 

GX .47 to 1000 10 to 63 -4010 + 130°C .002CV -10to +50% 
8x 11.5 Radial 
6.3 i< 13 Axial 

SHA/SHB .1 to 100 6.3 to 63 -5510 +95°C .01/.005 CV ±20% 4x7/4x9 Radial 

SRA .1 to 100 6.3 to 63 -40 to +85OC .01 CV ±20% 4x7 Radial 

NMHR 100 to 1000 160 to 250 -25 to +85°C 0.02CV ±20% 25.4 x25 P.C. Mount 

Note: These listed values are typical specifications for each series. 
Please refer to the series catalog for the details. 

UNITED CHEMI-CON INC. 
9801 West Higgins Road, Rosemont, Illinois 60018 Phone (312) 696-2000 TWX 910-253-2964 TELEX 28-3557 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'1203 



1500 CAPACITORS 1500 

~EEiE:1:I1 MYLAR* FILM-FOIL CAPACITORS 

;~i ~~~i: 
-''''/''' W~f':~~1:j:!l1 

.1101 .1001 .187 1001 .187 .53 11101 

.0012 1201 .187 1201 .187 .53 1201 

.0015 1501 .187 1501 .187 .53 1501 

SPECIFICATIONS .0018 1801 .187 1801 .187 .53 1801 
.0022 2201 .187 2201 .187 .53 2201 

DIELECTRIC WITHSTANDING VOLTAGE .0027 .187 .40 2701 .187 .40 2701 .187 2701 .203 .53 2701 
.0033 .187 .40 3301 .187 .40 '3301 .187 3301 .218 .53 3101 

200% of rated voltage applied through a minimum limiting .0039 .187 .40 3901 .187 .40 3901 .187 3901 .218 .53 3901 
.11047 .187 .40 4701 .187 .40 4701 .187 4701 .187 .65 4701 

resistance of 100 Ohms/Volt. Duration of voltage stress shall .0056 .187 .40 5601 .187 .40 5601 .187 5601 .203 .65 5601 
be 15 seconds minimum and 1 minute maximum at 25°C. .0068 .187 .40 6801 .187 .40 6801 .187 .53 6801 .203 .65 6801 

.0082 .187 .40 8201 • 187 .40 8201 . .203 .53 8201 .218 .65 8201 

TEMPERATURE RANGE .01 .187 .40 1002 .203 .40 1002 .218 .53 1002 .234 .65 1002 
.012 .187 .40 1202 .234 .40 1202 .234 .53 1202 .265 .65 1207 

- 55°C to + 85°C with full rated voltage applied. To + 125°C .015 .203. .40 1502 .250 • 40 1502 .265 .53 1502 .281 .65 . 1502 

with 50% of 'rated voltage. .018 .218 .40 1802 .203 .53 1802 .218 .65 1802 .265 .78 1802 
.022 .234 .40 2202 .218 .53 2202 .250 .65 2202 .281 .78 2202 
.027 .265 .40 2702 .234 .53 2702 .234 .78 2702 .312 .78 2702 

INSULATION RESISTANCE .033 .218 .53 3302 .218 .65 3302 .265 .78 3302 .296 .90 3302 
.039 .187 .65 3902 .234 .65 3902 .281 .78 3902 .328 .90 3902 

At 25°C after ... 2 minutes of electrification at rated voltage or 
.047 .203 . .65 4702 .250 .65 4702 .312 .78 4702 .359 .90 4702 

500 VDC, whichever is less, the minimum product of Insulation .056 .218 .65 5602 .281 .65 5602 .296 .90 5602 .375 .90 5602 
Resistance and Capacitance shall be 100,000 megohms·mlcro· .068 .250 .65 6802 • 312 .65 6802 . .328 .90 6802 .421 .90 6802 

farads, but need not exceed 100,000 megohms. .082 .265 .65 8202 .296 .78 8202 .343 .90 8202 .375 1.18 8202 
.1 .265 .78 1003 .328 .78 1003 .390 .90 1003 .421 1.18 1003 

DISSIPATION FACTOR 
.12 .281 .78 1203 .328 .90 1203 .359 1.18 1203 .453 1.18 1203 
.15 .312 .78 1503 .359 .90 1503 .390 1.18 1503 .500 1.18 1503 

Shall not exceed 0.75% when measured at 25°C and 1000 Hz, 
.18 .312 .90 1803 .359 1.03 1803 .437 1.32 1803 .515 1.32 1803 
.22 .343 .90 2203 .390 1.03 2203 .484 1.32 2203 .562 1.32 2203 

±20 Hz. See characteristic curves for D.F. ratings at other tem- .27 .343 1.03 2703 .406 1.18 2703 .468 1.56 2703 .562 1.56 2703 

peratures. .33 .375 1.03 3303 .437 1.18 3303 . 515 1.5& . 3303 .578 1.70 3303 
.39 .375 1.18 3903 .468 1.18 3903 .562 1.56 3903 .625 1.70 3903 

CAPACITANCE AND TOLERANCE 
.47 .406 1.18 4703 .515 1.18 4703 .609 1.56. 4703 .687 1.70 4703 
.56 .437 1.18 5603 .531 1.32 5603 .640 1.70 5603 .750 1.70 5603 
.68 .484 . 1.18 6803 .515 1.56 6803 .703 1.70 6803 .796 1.82 6803 

Shall be measured within the tolerance limits speclfiad. Meas-
8203 urements will be made at 250 C and 1000 Hz ±20 Hz. .82 .531 1.18 8203 .578 1.56 .734' 1.82 8203 .828 1.94 8203 

1.0 .546 1.32 1004 .593 1.70 1004 .781 1.94 1004 .921 1.94 1004 
1.25 .578 1.45 1254 .671 1.70 1254 

LIFE TEST 1.50 .625 1.45 1504 .734 1.70 1504 
2.0 .687 1.56 2004 .812 1.82 2004 

Shall withstand 140% of rated voltage at 85°C for 250 hours. 
One failure in twelve shall be permitted. 

CAPACITANCE STABILITY (DRIFTI ~~,i ii~t),~·j~~~l !~H~~~;'~:r;~M-Less than 0.50% when measured in the following manner: three 
capacitance readings at 25°C, each made prior to and after tem- .001 .40 .109 .203 .53 1001 .109 .203 .53 1001 
perature cycling from room to 80°C, and room to - 550C. The .0012 .40 .109 .203 .53 1201 .109 .203 .53 1201 
mathematical difference between the two extremes, divided by .0015 .40 .125 .234 .53 1501 .125 .234 .53 1501 

.0018 .40 .125 .234 .53 1801 .125 .234 .53 1801 
the intermediate value, and then multiplied by 100, yields 'the .0022 .40 .125 .234 .53 2201 .125 .234 .53 2201 
stability expressed In percent. .0027 '.125 .234 .40 2701 .125 .234 .40 2701 .125 .234 .53 2701 .125 .234 .53 2701 

.0033 .125 .234. .40 3301 .125 .234 .40 3301 .125 .234 .53 3301 .140 .281 .53 3301 

HUMIDITY RESISTANCE .0039 .125 .234 .40 3901 .125 .234 .40 3901 .125 :234 .53 3901 .140 .265 .53 3901 
.0047 .125 .234 .40 4701 .125 .234 .40 4701 .125 .234 .53 4701 .125 .265 .65 4701 

Meets requirements of MII-C-27287" Para. 3.12 when tested In .0056 .125 .234 .40 5601 .125 .234 .40 5801 .125 .234 .53 5601 .125 .250 .65 5601 

accordance with Mil-STD.-202C, Method 103 B, Condition B. ;0068 .125 .234 .40 6801 .125 .234 .40 6801 .125 .234 .53 6801 .125 .250 .65 6801 
.0082 .125 .234 .40 8201 .125 .234 .40 8201 .140 .234 .53 8201 .140 .265 . .65 8201 
.01 .• 125 .234 .40 1002 .140 .250 .40 1002 .156 .250 • 53 1002 .156 .281 .65 1002 

LEAD PULL AND BEND TEST .012' .125 :234 .40 1202 .171 .265 .40 1202 .171 .265 .53 1202 .171 .312 .65 1202 
.015 .140 .234 .40 1502 .187 .281 .40 1502 .187 .312 .53 1502 .203 .328 .65 1502 

Steady pull of 5 pounds applied axially to leads for one minute. 
.018 .156 .250 .40 1802 .140 .234 .53 1802 .140 .281 .65 1802 .171 .312 .78 1802 Bend test shall consist of one bend from the point of egress, .022 .171 .281 .40 2202 .156 .250 .53 2202 .171 .296 .65 2202 .203 .343 .78 2202 

first 90° in one direction, back to the original axial position, and .027 .203 .296 .40 2702 .171 .281 .53 2702 .156 .281 .78 2702 .234 .359' .78 2702 
then 90° In the opposite direction with no evidence of breakage. .033 .140 .250 .53 3302 .156 .250 .65 3302 .171 .312 .78 3302 .218 .343 .90 3302 

.039 .125 .234 ;65 3902 .171 .265 .65 3902 .203 .328 ..78 3902 .250 .375 .90 3902 

FEATURES .047 .140 .250 .65 4702 .171 .312 .65 4702 .203 .375 .78 4702 .281 .406 .90 4702 
.056 .156 .265 .65 5602 .203 .328 .65 5602 .187 .359 .90 5602 .281 .453 .90 5602 
.068 .187 .281 .65 6802 .218 .359 .65 6802 .218 .390 .90 6802 .312 .500 .90 6802 

Wrap and fill construction. .082 .187 .312 .65 8202 .218 .343 .78 8202 .250 .421 .90 8202 .281 .453 1.18 8202 
Tubular or oval configuration for optimum space savings. .1 .187 .312 .78 1003 .234 .375 .78 1003 .281 .453 .90 1003 .312 .500 1.18 1003 

Extended foil design. .12 .203 .328 .78 1203 .218 .390 .90 1203 .250 .421 1.18 1203 .343 .515 1.18 1203 
.15 .234 .359 .78 1503 .250 .421 .90 1503 .281 .484 1.18 1503 .390 .578 1.18 1503 

Quality control procedures per Mn-a-9858. .18 .218 .328 .90 1803 .234 .437 1.03 1803 .312 .515 1.32 1803 .406 .578 1.32 1803 
.22 .250 .359 .90 2203 .265 .468 1.03 2203 .359 .562 1.32 2203 .468 .640 1.32 2203 

Will meetor exceed Mil·C-27287. .27 .234 .406 1.03 2703 .281 '.484 1.18 2703 .343 .546 1.56 2703 .437 .640 1.5~ 2703 

.33 .265 .437 1.03 3303 .328 .515 1.18 3303 .390 .593 1.56 3303 .468 .671 1.70 3309 

APPLICATIONS 
.39 .265 .453 1.18 3903 .359 .562 1.18 3903 .437 .640 1.56 3903 .500 .703 1.70 3903 
.47 .296 .500 1.18 4703 .406 .593 1.18 4703 .484 .687 1.56 4703 .562 .765 1.70 4703 
.56 .328 .531 1.18 5603 .406 609 .1.32 5603 .515 .718 1.70 5603 .625 .828 1.70 5603 

Computers .68 .375 .562 1.18 6803 .406 .609 1.56 6803 '.578 .781 1.70 6803 .656 .875 1.82 6803 

Data Processing Equipment .82 .421 .609 1.18 8203 .453 .656 1.56 8203 .609 .812 1.82 8203 .703 .906 1.94 8203 
1.0 .437 .625 1.32 1004 .484 .687 1:70 1004 .656 .859 1.94 1004 .781 .984 1.94 1004 

Peripheral Equipment 1.25 .453 .656 1.45 1254 .453 .859 1.70 1264 
1.50 .515 .718 1.45 1504 .515 .906 1.70 1504 

Aircraft and Missile Systems 2.0 .468 .875 1.56 2004 .578 .984 1.8.2 2004 

Industrial Instrumentation ~~~N~~~~3~~fa~~~~s~:~~ A~ip~r.T';~JrE'~1.bnE~'\~~IDi~r .D.i~·':t;ol~Go¥'tt~R f~~m. }~~" ~~~;:1t.;' ~~a%.;lt2o~:,~ 
Navigation and Distance Measuring Equipment valu'es as well as voltage ratings are 'available on request. 

Communications Equipment 

Filters "DuPONT REGISTERED TRADEMARK 
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1500 CAPACITORS 1500 

'VV'E51:cl METALIZED MYLAR* CAPACITORS 

==9C~·-,:"",,~G~= 

===Ie ~"-'"B'i'i==\= ,. = 

SPECIFICATIONS 

DIELECTRIC WITHSTANDING VOLTAGE 
200% of rated voltage applied through a minimum limiting resistance of 
100 Ohms/Volt. Duration of voltage stress shall be 15 seconds minimum 
and 1 minute maximum at 25°C. 

TEMPERATURE RANGE 
-55°C to +850 C with full rated voltage applied. To +125°C with 50% of 
rated volatge. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 500 VDC, 
whichever is less, the minimum product of I nsulation Resistance and Capac· 
itance shall be 30,000 megohms·microfarads, but need not exceed 30,000, 
megohms. 

DISSIPATION FACTOR 
Shall not exceed 1.0% when measured at 25°C and 1000 Hz, ±20 Hz. See 
characteristic curves for D.F. ratings at other temperatures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Measurements will 
be made at 25°C and 1000 Hz ±20 Hz. 

LIFE TEST 
. Shall withstand 140% of rated voltage at 85°C for 250 hours. One failure in 

twelve shall be permitted. 

CAPACITANCE STABILITY (DRIfT) 
Less than 0.3% when measured in the following manner: three capacitance 
readings at 25°C, each made prior to and after temperature cycling from 
room to 85°C, and room to -55°C. The mathematical difference between 
the two extremes, divid,ed by the intermediate value, and then multiplied by 
100. yields the stability expressed in percent. 

HUMIDITY RESISTANCE 
Meets requirements of MiI·C·27287, Para. 3.12 when tested in accordance 
with MiI·STD·202, Method 103 B, Condition B. 

LEAD PULL AND BEND TEST 
Steady pull of 5 pounds applied axially to leads for one minute. Bend test 
shall consist of one bend from the point of egress, first 90° in one direction, 
back to the original axiai position, and then 90° in the 9Pposite direction 
with no evidence of breakage. 

FEATURES 
Wrap and fill construction 
Tubular and oval configuration for optimum space savings 
Extended foil design 
Miniature. size - lightweight 
Low dissipation factor 
Excellent stability 
Quality control procedures per Mil·Q·9858 

APPLICATIONS 
Data Processing Equipment 
Aircraft and Missile Systems 
I ndustrial Instrumentation 
Navigation and Distance Measuring Equipment 
Communications Equipment 
Tachometers 
Filters 
Peripheral Equipment 

ULTRA MINIATURE 
35 VDC AND 50 VDC RATINGS 

TYPE 32MM RATINGS AND DIMENSIONS 
35 VOLTS 50 VOLTS 

-, 
Cat. No. Cat. No. 

Capacity 32MM 33MM 
In Mfds. 0 L -K03.S D L -KOS 

.18 - - 1803 .187 .40 1803 

.22 - - 2203 .203 .40 2203 

.27 .171 .40 2703 .218 .40 2703 

.33 .187 .40 3303 .234 .40 3303 

.39 .203 .40 3903 .250 .40 3903 

.47 .218 .40 4703 .187 .53 4703 

.56 .250 .40 5603 .203 .53 5603 

.68 .171 .53 6803 .218 .53 6803 

.82 .187 .53 8203 .250 .53 8203 
1.00 .203 .53 1004 .218 .65 1004 

1.25 .234 .53 1254 .234 .65 1254 
1.50 .250 .53 1504 .265 .65 1504 
1.80 .218 .65 1804 .281 .65 1804 
2.00 .234 .65 2004 .312 .65 2004 
3.00 .281 .65 3004 .312 .78 3004 

4.00 .343 .65 4004 .375 .78 4004 
5.00 .375 .65 5004 .421 .78 5004 
8.00 .390 .78 8004 .453 .90 8004 

10.00 .390 .90 1005 .453 1.03 1005 
15.00 .468 .90 1505 .546 1.03 1505 

20.00 .546 .90 2005 .593 1.18 2005 
25.00 .500 1.18 2505 .656 1.18 2505 
30.00 .562 1.18 3005 .718 1.18 3005 

TYPE 33MM RATINGS AND DIMENSIONS 
" 35VOLTS 50 VOLTS 

.. 

.. cat. No; Cat. No. 
Capacity 33MM 32MM 
InMfds. T W L -K03.5 T W L -K05 

.18 - - - 1803 .125 .218 .40 1803 

.22 - - - 2203 .140 .234 .40 2203 

.27 .109 .203 .40 2703 .156 .250 .40 2703 

.33 .125 .218 .40 3303 ;187 .265 .40 3303 

.39 .140 :234 .40 3903 .218 .296 .40 3903 

.47 .156 .250 .40 4703 .125 .218 .53 4703 

.56 .187 .265 .40 5603 .156 .250 .53 5603 

.68 .218 .296 .53 6803 .187 .265 , .53 6803 

.82 .140 .234 .53 8203 .187 .296 .53 8203 
1.00 .156 .250 .53 1004 .156 .250 .65 1004 

1.25 .187 .265 .53 1254 .187 .281 .65 1254 
1.50 .187 .281 .53 1504 .203 .296 .65 1504 
1.80 .187 .250 .65 1804 .218 .312 .65 1804 
2.00 .187 .265 .65 2004 .234 .343 .65 2004 
3.00 .218 .312 .65 3004 .234 .359 .78 3004 

4.00 .265 .359 .65 4004 .281 .406 .78 4004 
5.00 .296 .406 .65 5004 .328 .453 .78 5004 
8.00 .312 .437 .78 8004 .375 .500 .90 8004 

10.00 .312 .437 .90 1005 .375 .500 1.03 1005 
15.00 .390 .515 .90 1505 .468 .593 1.03 1505 

20.00 .453 .578 .90 2005 .500 .640 1.18 2005 
25.00 .437 .562 1.18 2505 .578 .703 1.18 2505 
30.00 .468 .593 1.18 3005 .656 .781 1.18 3005 

STANDARD LEAD SIZES FOR 32MM: #24 AWG TCW: up to and including .203/1 Dia. 
#22 AWG TCW: From .204/1 thru .312/1 Dia. 
#20 AWG TCW: .313/1 Dia. and over 

STANDARD LEAD SIZES FOR 33MM: Refer to equivalent rating in Type 32MM 

CAPACITY TOLERANCE: STANDARD ±10%/OTHER .•. FROM ±20% TO ±2%. 
OTHER VALUES AS WELl: AS VOLTAGE RATiNGS ARE AVAILABLE ON REQUEST. 

• DuPont Registered Trademark. 

WESCO® ELECTRICAL COMPANY 
DEPT EM, 201C MUNSON ST • GREENFIELD, MASS 01301 • PHONE: (413) 774-4358 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1205 



1500Jl~~~""""""iliiiiiiiiiiiiilC.A.P.A.C.IT.O .. RSliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii1•5.oIi0 

~EEiI:I:II METALIZED MYLAR* CAPACITORS 

SPECIFICATIONS 
DIELECTRIC WITHSTANDING VOLTAGE 
200% of. rated voltage applied through a minimum limiting 
resistance of 100 Ohms;Volt. Duration of voltage stress' shall be 
15 seconds minimum and 1 minute maximum at 25°C. 

TEMPERATURE RANGE 
-55°C to +85°C with full rated voltage applied. To +125°C 
with 50% of rated voltage. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 500 
VDC, whichever is less, the minimum product of Insulation 
Resistance and Capacitance shall be 30,000 megohms·micro· 
farads, but need not exceed 30,000 megohms. 

DISSIPATION FACTOR 
Shall not exceed 1.0% when measured at 25°C and 1000 Hz, 
±20 Hz. See characteristic curves for D.F. ratings ai.other tem· 
peratures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the' tolerance limits specified. Meas· 
urements will be made at 25°C and 1000 Hz, ±20 Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 85°C for 250 hours. 
One failure in twelve shall be permitted. 

CAPACITANCE STABILITY (ORIn! 
Less than 0.3% when measured in the following manner: three 
capacitance readings at 25°C, each made prior to and after tem· 
perature cycling from room to 85°C, and room to -: 55°C. The 
mathematical difference between the two extremes, divided by 
the intermediate value, and then multiplied by 100, yields the 
stability expressed in percent. 

HUMIDITY RESISTANCE 
Meets requirements of MII·C·27287, Para. 3.12 when tested in 
accordance with MiI·STD.·202C, Method 103 B, Condition B. 

LEAD PULL AND BEND TEST 
Steady pull of 5 pounds applied axially to leads for one minute. 
Bend test shall consist of one bend from the point of egress, 
first 90°. in one direction, back to the original axial position, and 
then 90° in the opposite direction with no evidence of breakage. 

FEATURES 
Wrap and fill construction 

Tubular and oval configuration for optimum space savings 

Extended foil design 

Miniature size - lightweight 

Low dissipation factor 

Excellent stability 

Quality control procedures per MII·Q·9858 

APPLICATIONS 
Data Processing Equipment 

Aircraft and Missile Systems. 

Industrial Instrumentation 

Navigation and Distance Measuring Equipment 

Communications Equipment 

Tachometers 

Filters 

Peripheral Equipment 

TYPE 32MM RATINGS AND DIMENSIONS 

~~;. 
I~·: 1 ~ 

.0068 .218 6801 .312 .53 6801 

.0082 .234 8201 .171 .65 8201 

.01 - .265 1002 .250 .65 1002 

.012 .203 1202 .265 .65' 1202 

. 015 .218 1502 .296 .65' 1502 . 

.018 .203 040 1802 .234 .65 1802 .328 .65 1802 

.022 .218 .40 2202 .250. .65 2202 .375 .65 2202 

.027 .171 .40 2702 .234 • 40 2702 .265 .65 2702 .390 .65 . 2702 

.033 .187 .40 3302 .265 .@ 3302 .296 .65 3:lo2 .437 .65 3302 

.039 .187 .40 3902 .203 .53. 3902 .234 .90 3902 .328 .90 3902 

.047 .203 .40 4702 .218 • 53 4702 .265 .90 4702 .375 .90 . 4702 

.056 .218 .40 5602 ;234 .53 5602 .265 .90 5602 .390 .90 5602 

.068 .250 ·49 6802 .250 .53 6802 .296 .90 6802 .437 .90 6802 

.082 .187 .53 8202 .265 .53 8202 .328 .90 8202 .468 .90 8202 

.1 .203 • 53 1003 '.281 .53 1003 .343 .90 1003 .515 .90 . 1003 

.12 .218 .53 1203 .312 .53 1203 .328 1.18 1203 .453 1.18 1203 

.15 .234 .53 1503 .343 .53 1503 .343 1.18 1503 .515 1.18 1503 

.18 .250 .53 1803 .296 .65 1803 .375 1.18 1803 .562 1.18 1803 

.22 .234 .65 2203 .328 .65 2203 .406 1.18 2203 .625 1.18 2203 

.27 .250 .' .65 2703 .359 .65 2703 .453 1.18 2703 .687 1.1$ 2703 

.33 .265 .65 3303 .406 .65 3303 .437 1.45 3303 .656 1.~ 3303 

.39 .281 .65 3903 .437 .65 3903 .468 1.45 3903 .703 1.45 3903 

.47 .312 .65 4703 .468 .65 4703 .515 1.45 4703 .781 1.45 4703 

.56 .343 .65 5603 .406 .90 5603 .546 vis 5603 .843 1.45 5603 

.68 .375 .65 6803 .437 .90 6803 .609 1.45 6803 .921 1.45 6803 

.82 .359 .78 8203 .406 1.18 8203 .593 1.70 8203 .906 1.70 8203 
1.0 .390 '7~ 1004 .437 1.18 1004 .656 1.10 1004 1.000 1.10 1004 
1.25 .421 .18 1254 .500 1.18 1254 .734 i.70 1254 1.171 1.70 1254 
1.50 .421 .9Q 1504 .531 1.18 1504 .796 1.70 1504 1.265 1.70 1504 
1.80 .453 .90 1804 .593 1.18 1804 . .875 1.10 1804 1.375 1.10 1804 

2.0 .484 .90 2004 .625 1.18 2004 .921 1.70 2004 1.406 1.70 2004 
3.0 .484 1.18 3004 .656 1.45 3004 
4.0 .562 1.18 4004 .750 1.4~ 4004 
5.0 .625 1.18 5004 .765 UO 5004 
8.0 .703 1.45 8004 .828 2.06 8004 

10.0 .781 1.45 1005 .921 2.\!6 1005 -. 

TYPE 33MM RATINGS & DIMENSIONS 

cijiocllJ: 
100 ~OLU"')'''' ,'~·:.~i, "2OCfviILu. ": .... ' 1',< ::tJ:~\l' ?~T:·v~~~~. in . ···~t1r: .:.i~::.;L·.~· :-T IIfdt. , W L •. .,..«f •... t: 

.0068 - - - - - - - - .140 .281 .53 6801 .234 .359 .53 6801 

.0082 - - - - - - - - .156 .296 .53 8201 .078 .218 .65 8201 

.01 - - - - - - - - .187 .312 ~53 1002 .171 .296 .65 1002 

.012 - - - - - - - - •. 125 .250 .65 1202 .140 .281 .65 1202 

.015 - - - - - - - - .140 .265 .65 1502 .203 .343 .65 1502 

.018 - - - - - - - - .156 .281 .65 1802 .218 .421 .65 1802 

.022 - - - - .140 .281 .40 2202 .171 .312 .65 2202 .250 .437 .65 2202 

.027 .109 .203 .40 2702 .156 .296 • 40 2702 .203 .328 .6~ . 2702 .281 .484 .65 2702 

.033 .125 .218 .40 3302 .187 .312 .40 3302 .218 .359 .65 3302 .312 .531 .65 3302 

.039 .125 .234 .40 3902 .125 .250 .53 3902 .156 .296 .90 3902 .218 .421 .91i' 3902 

.047 .140 .250 .40 4702 .140 .265 .53 4702 .171 .312 .90 4702 .250 .437 .90 4702 

. 056 .156 .265 .40 5602 .156 .281 .53 5602 .187 .328 .90 5602 .265 .468 .90 . 5602 

.068 .187 .281 .40 6802 .171 .296 .53 6802 .218 .343 .90 6802 .312 .515 .90 6802 

.082 .109 .234 .53 8202 .187 .312 .53 8202 .218 .390 .90 8202 .343 .562 .90 8202 

.1 .125 .250 .53 1003 .203 .343 .53 1003 .250 .421 .90 1003 .390 .593 .90' 1003 

.12 .140 .265 .53 1203 .234 .359 .53 1203 .218 .390 1.18 1203 .343 .546 1.18 1203 

.15 .156 .281 .53 1503 .265 .390 .53 1503 .250 .421 1.18 1503 .390 .596 1.18 1503 

.18 .187 .312 .53 1803 .234 .359 ·65 1803 .281 .453 1.18 1803 .437 .640 1.18 1803 

.22 .156 .281 .65 2203 .250 .390 .65 2203 .296 .500 1.18 2203 .500 .687 1.18 2203 

.27 .171 .296 .65 2703 .281 .406 .65 2703 .343 .531 1.18 2703 .562 .765 1.18 2703 

.33 .187 .312 .65 3303 .281 .484 .65 3303 .312 .515 1.45 3303 .531 .734 1;45 3303 

.39 .218 .343 .65 3903 .312 .515 .65 3903 .343 .546 1.45 3903 .578 .781 1.45 3903 

.47 .234 .359 .65 4703 .359 .562 .65 4703 .390 .578 1.45 4703 .640 .843,1.45 4703 

.56 .250 .406 .65 5603 .281 .484 .90 5603 .437 .625 1.4~ 5603 .718 .921 1.45 5603 

.68 .281 .437 .65 6803 .328 .515 .90 6803 .484 .687 1.45 6803 .796 1.000 1.45 6803 

.82 .250 .421 .78 8203 .296 '.484 1.18 8203 .468 .671 1.10 8203 .781 .984 1.10 8203 
1.0 .281 .453 .18 1004 .328 .531 1.18 1004 .531 .734 1.70 1004 .857 1.078 1.10 1004 
1.25 .312 .515 .78 1254 .375 .578 1.18 1254 .609 .812 1.10 1254 1.062 1.265 1.70 1254 
1.50 .296 .500 .90' 1504 .421 .625 1.18 1504 .671 .875 1.70 1504 1.156 1.359 1.70 1504 
1.80 .328 .515 .90 1804 .406 .687 1.18 1804 .750 .953 1.70 1804 1.265 1.484 1.10 1804 

2.0 .359 .562 .90 2004 .421 .718 1.18 2004 .796 1.000 1.70 2004 1.281 1.484 1.70 2004 
3.0 .375 .578 1.18 3004 .406 .812 1.45 3004 - - - - - - - -
4.0 .406 .703 1.18 4004 .625 .828 1.45 4004 - - - - - - - -
5.0 .453 .750- 1.18 5004 .640 .828 1.70 5004 - - - - - - - -
8.0 .531 .828 1.45 8004 .656 .953 2.06 8004 - - - - - - - -

10.0 .609 .906 1.45 1005 .750 1.046 2~O6 1005 - - - - - - - -
STAN.DARD LEAQ SiZES: 11'24 Awe Tew: up to and including. 203" Dia., 11'22 AWe Tew: from .204" thru .312" Dia., #20 AWe 
Tew: .313" Dia. and over. CAPACITY TOLERANCE: STANDARD ..• ±10% / OTHER ... from ±20% to ±2%. Other 
values as well as voltage ratings are available on request. 

'DuPONT REGISTERED TRADEMARK 
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SPECIFICATIONS 
TEMPERATURE RANGE 
-55°C to +85°C. To + 100°C with 50% voltage derating. 
DIELECTRIC WITHSTANDING .VOLTAGE 
160% of rated voltage for 2 seconds at 25°C. 
DISSIPATION FACTOR 
Shall not exceed 1.0% when measured at 25°C at 1KHz ±20Hz. 
CAPACITANCE TOLERANCE 
Standard ±20%. :::!;:10% and ±5% available upon request. Measure
ments will be made at 25°C and 1KHz ±20Hz. 
LIFE TEST 
Shall withstand 125% of rated voltage at 85°C for 1000 hours. 
HUMIDITY RESISTANCE 
Meets requirements of MIL-STD-202, Method 103B, condition B. 
TERMINALS 
Tinned solid copper wire. 
MARKING 
Capacitance, tolerance, voltage NDCl, WESCO trademark CD 
(Exce.Ption: Cer~ values due to size limitation, will display capacitance, 
tolerance and (!) only.) 
Tolerance Codings: M = ±20%, K = ±10%, J = ±5%. 
RESISTANCE TO SOLDERING HEAT 
During soldering operation, maximum heat of +260°C may be applied to 
leads for no longer than 6 seconds. 

f-- .005" • .005" I L ± .127mml l r- T ± .127mm 

R-----.-H+~ ~--1 
.236/1 6' 

-.039/1 -1 

L .. 015/1J jD 
s ± 0.4mm 

• Except for type 68MM 
which Is, 0.157" ± .04" 

4mm + 1 

TYPE 60MM 
63 VDC 100 VDC 250 VDC 400 VDC 1130 VDC 

Capacity 40 VAC 83VAC I: 180 VAC" Ic~~~:~~ .22.0 VAC 
In MFD. ·Case Code Case Code Case Code Case Code 
.001·.01 - - - - G 
.022 - - - G 0 
.047 - - G L P 
.1 - - l P R 
.22 G K l R W 
.47 K , l R W -

1.0 L U W Z -

TYPE 67MM 
63 VDC 100 VOC 250 VOC 4.00 VDC 630VOC 

Capacity 40 VAt. 63 YAC 160 VAC .200 VAC 250 VAC 
InMfD. case Code Case Code Case Code case Code Case Code 

.001- - - - - C 
.0033 
.0047 - - - C F 
.01 - - C F J 
.047 - C F - -
.1 C F J - -
.22 F J - - -
.47 j - - - -

1.0 N - - -

TYPE 68MM 
I">.' . . ..' 50>YI1C ....; 63·VOC· ·;··100YDC· 

;,~.capac'ltJ ... · ;:··<3OVAC.;j I c.:., 4QVAC; .... ";.QUAC: 
"-1n MfD.·( Case Coda:'; I: ;CCase Code: .. ' Case Code . 

• ~m A 
.033-.068 A 
.1 A B 
.22 D E 
.47 H I 
1~ M 

DIMENSIONS 
.;.&lise·, Y.:;n··::,'.; h·::·fR~.;::-.· .f;. ,''L:.; ;., -S·:· . 

' .. ' d' 
. cod,.' ·mm>·hC· mm ;;·,:.:In .mm.· In. mm· .. ·ln mm in 

A 2.5 .098 6.5 .256 7.2 .284 5 .197 0.6 .025 
B 3 .118 6.5 .256 7.2 .284 5 .197 0.6 .025 
C 3.5 .138 6.5 .256 10.5 .414 7.5 .295 0.6 .025 
D 3.5 .138 7.5 .295 7.2 .284 5 .197 0.6 .025 
E 3.5 .138 8.5 .335 7.2 .284 5 .197 0.6 .025 
F 4 .158 9 .355 10.5 .414 7.5 .295 0.6 .025 
G 4 .158 9 .355 13 .512 10 .394 0.8 .032 
H 4.5 .177 9.5 .374 7.2 .284 5 .197 0.6 .025 
I 5 .197 10 .394 7.2 .284 5 .197 0.6 .025 
J 5 .197 11 .433 10.5 .414 7.5 295 0.8 .032 
K 5 .197 11 .433 13 .512 10 .394 0.8 .032 
L 5 .197 11 .433 18 .709 15 .591 0.8 .032 
M 6 .236 11 .433 7.2 .284 5 .197 0.6 .025 
N 6 .236 12 .473 10.5 .414 7.5 .295 0.8 .032 
0 6 .236 12 .473 13 .512 10 .Z94 0.8 .032 
P 6 .236 12 .473 18 .709 15 .591 0.8 .032 
Q 6 .236 15 .591 26.5 1.044 20 .788 0.8 .032 
R 6 .236 15 .591 26.5 1.044 22.5 .886 0.8 .032 
S 7 ;276 16 .630 26.5 1.044 20 .788 0.8 .032 
T 7 .276 16 .630 26.5 1.044 22.5 .886 0.8 .032 
U 7.5 .295 13.5 .532 18 .709 15 .591 0.8 .032 
V 8.5 .335 14.5 .571 18 .709 15 .591 0.8 .032 
W 8.5 .335 17 .670 26.5 1.044 22.5 .886 0.8 .032 
X 9 .355 17 .670 32 1.26 27.5 1.083 0.8 .032 
Y 10 .394 18.5 .729 26.5 1.044 22.5 .886 0.8 .032 
Z 11 .433 20 .788 32 1.26 27.5 1.083 0.8 .032 

WESCO® ELECTRICAL COMPANY ~E5E:cl DEPT EM. 20lC MUNSON ST • GREENFIELD. MASS 01301 • PHONE. (413) 774·4358 
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1500 CAPACITORS 1500 

~E!iI:CI POLYSTYRENE CAPACITORS 

SPECIFICATIONS TYPE 32P 
RATINGS & DIMENSIONS 

DIELECTRIC WITHSTANDING VOLTAGE 
200% of rated voltage applied through a minimum 'limiting resistance of 100 
OhmsIVolt. Duration of voltage stress shall be 15 seconds minimum and 1 minute 
maximum at 250 C. 

INSULATION RESISTANCE .53 
At 25°C after 2 minutes of electrification at rated voltage or 500 VDC, whichever .5~ 

.53 is less, the minimum product of Insulation Resistance and Capacitance shall be .65 
500,000 megohms·microfarads, but need not exceed 500,000 megohms. .65 
DISSIPATION FACTOR .0027 .187 .65 2701 .187 .65 2701 .187 .65 2701 
Shall not exceed .05% when' measured at 250 C and 1000 Hz, ± Hz. See .0033 .187 .65_ 3301 ;187 .65 3301 .187 .65 3301 
characteristic curves for D.F. ratings at other temperatures. .0039 .187 .65 3901 .187 .65 3901 .187 .65 3901 

.0047 .187 .65- 4701 .187 .65 4701 .234 .65 4701 
CAPACITANCE AND TOLERANCE .0056 .187 .65 5601 .187 .65 5601 .250 .65 5601 
Shall be measured within the tolerance limits specified. Measurements will be .0068 .187 .65 6801 ,187 .65 6801 .234 .78 6801 
made at ·25°C and 1000 Hz, ±20 Hz. .0082 .187 .65 8201 .203 .65 8201 .• 250 .78 8201 
LIFE TEST .01 .203 .65 1002 .234 .65 1002 .265 .78 1002 

.012 .218 .65 1202 .218 .78 1202 .296 .78 1202 
Shall withstand 140% of rated voltage at 85°C for 250 hours. One failure in .015 .234 .65 1502 .250 .78 1502 .328 .78 1502 
twelve shall be permitted. 

.018 .234 .78 1802 .265 .78 1802 .359 .78 1802 
TEMPERATURE COEFFICIENT .022 .250 .78 2202 .281 .78 2202 .343 .90 2202 
Capacitance shall change linearly over operating temperature range at rate of .027 .265 .7!! 2702 .312 .78 2702 .375 .90 2702 
-lOS, ±30 parts per million/oC. .033 .296 .78 3302 .343 .78 3302 .406 .90 3302 

.039 .328 .78 3902 .375 .78 3902 .453 .90 3902 
CAPACITANCE STABILITY (DRIFn .047 .343 .78 4702 .359 .90 4702 437 1.03 4702 
Less than .05% when measured in the following manner: three capacitance read- .056 .375 .78 5602 .390 .90 5602 .484 1.03 5602 
ings at 25°C, each made prior to and after temp'erature cycling from room to .068 .375 .90 6802 .421 .90 6802 .484 1.18 6802 
85°C, and room to -55°C. The mathematical dIfference between the two ex· .082 .406 .90 8202 .421 1.03 8202 .531 1.18 8202 
tremes, divided by the intermediate value, and then multiplied by 100, yields .1 .453 .90 1003 .468 1.03 1003 .578 1.18 1003 
the stability expressed in percent. 

.12 .484 .90 1203 .515 1.03 1203 .625 1.18 1203 
HUMIDITY RESISTANCE .15 .500 1.03 1503 .531 1.18 1503 .656 1.32 1503 
Meets requirements of MiI.C.272871 Para. 3.12 when tested in accordance with .18 .531 1.03 1803 .578 1.18 1803 .671 1.45 1803 
MiI·STD;·202C, Method 103 B, Condi Ion B. . . .22 .546 i.ls 2203 .640 1.18 2203 .671 1.70 2203 

.27 .609 1.il! 2703 .656 1.32 2703 .734 1.70 2703 
LEAD PULL AND BEND TEST .33 .625 1.32 3303 ;687 1.45. 3303 .812 1.70 3303 
Steady pull of 5 pounds applied axially to leads for one minute. Bend test shall .39 .671 1.32 3903 .750 1.45 3903 
consist of one bend from the point of egress, first 900 in'one direction, 'back to .47 .703 1.45 4703 .734 1.70 4703 
the original axial position, and then 90° in the oppOSite direction with no evi· 
dence of breakage. 

TEMPERATURE RANGE over 
-55°C to +850 C with full rated voltage applied. CAPACITY TOLERANCE: STANDARD ••• ±5% / OTHER ••. from ±20% to ±1 % 

Other values as well as voltage ratings are available upon request. 

METALIZED POL YCARBONATE CAPACITORS 
SPECIFICATIONS 
DIELECTRIC WITHSTANDING VOLTAGE 
200% of rated voltage applied through a minimum limiting resistance of 100 
Ohms/Volt. Duration of voltage stress shall be 15 seconds minimum and 1 minute 
maximum at 25°C. 

TEMPERATURE RANGE 
-55°C to +85°C with full rated voltage applied. To +125 0 C with 50% of 
rated voltage. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 500 VDC, whichever 
is less, the minimum product of Insulation ReSistance and CapaCitance shall be 
50,000 megohms·microfarads, but need not exceed 50,000 megohms. 

DISSIPATION FACTOR 
Shall not exceed 0.3% when measured at 25°C and 1000 Hz, ±20 Hz. See char· 
acteristic curves for D.F. ratings at other temperatures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Measurements will .be 
made at 25°C and 1000 Hz, ±20 Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 85°C for 250 hours. One failure 
in twelve shall be permitted. 

CAPACITANCE STABILITY (DRIFT) 
Less than 0.3% when measured in the following manner: three capacitance read
ings at 25°C, each made prior to and after temperature cycling from. room to 
85°C, and room to .- 55°C. The mathematical difference between the two ex. 
tremes, divided by the intermediate value, and then multiplied by 100, yields 
the stability expressed in percent. 

HUMIDITY RESISTANCE 
Meets requirements of MiI·C·27,287, Para. 3.12 when tested in accordance with 
MiI·STO.·202C, Method 103B, Condition B. . 

LEAD PULL AND BEND TEST 
Steady pull of 5 pounds applied axially to leads for one minute. Bend test shall 
consist of one bend from the point of egress, first 900 in one direction, back to 
the original axial pOSition, and then 90 ° in the opposite direction with no evi. 
dence of breakage. 

TYPE 32MPC 
RATINGS & DIMENSIONS 

.012 

.015 

.018 

.022 

.027 

.033 

.039 

.047 

.056 
,068 
.082 
.1 
.12 
.15 
.18 
.22 
.27 
.33 
.39 
.47 
.56 
.68 
.82 

1.0 
1.25 
1.50 
1.80 
2.0 
3.0 
4.0 
5.0 
8.0 

10.0 

.156 

.171 

.187 

.203 

.218 

.171 

.187 

.203 

.203 

.218 

.250 

.218 

.234 

.265 

.296 

.312 

.328 

.343 

.390 

.437 

.437 

.468 

.515 

.40 8202 

.40 1003 

.40 1203 

.40 1503 

.401803 

.53 2203 

.53 2703 

.53 3303 

.53 '3903 

.53 4703 
.53 5603 
.65 6803 
.65 8203 
.65 1004 
.65 1254 
.65 1504 
.78 1804 
.78 2004 
.78 3004 
.78 4004 
;90 5004 

1.18 8004 
1.18 1005 

.156 

.171 

.171 

.187 

.203 

.218 

.234 

.187 
.203 
.218 
.234 
.250 
.265 
.250 
.265 
.281 
.312 
.328 
.328 
.343 
.375 
.421 
.453 
.453 
.468 
.484 
.546 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.53 

.53 

.53 

.53 

.53 

.53 

.65 

.65 

.65 ' 

.65 

.65 

.78 

.78 

.78 

.78 

:~g 
.90 

1.18 
1.18 

.531 1.45 
.593 1.78 
.656 1.78 

2202 
2702 
3302 
3902 
4702 
5602 
6802 
8202 
1003 
1203 
1503 
1803 
2203 
2703 
3303 
3903 
4703 
5603 
6803 
8203 
1004 
1254 
1504 
1804 
2004 
3004 
4004 
5004 
8004 
1005 

.171 .40 
.187 .40 
.203 .40 
.218 .40 
.234 .40 
.250 .40 
.187 .53 
.203 .53 
.218 .53 
.234 .53 
.265 .53 
.234 .65 
.250. .65 
281 .65 

.296 .65 

.328 .65 

.312 .78 

.343 .78 

.359 .78 

.406 .78 

.390 .90 

.421 .90 

.468 .90 

.515 .90 

.484 1.18 

.531 1.18 

.578 1.18 

.609 1.18 

.656 1.45 

.750 1.45 

.734 1.78 

.859 2.06 

.953 2.06 
STANDARD LEAD SIZES: #24 AWG TCW: up to and Including .203" Ola. 

. #22 AWG TCW, from .204" thru .312" Oia. 
#20 AWG TeW, .313" Oia.and over 

1202 
1502 
1802 
2202 
2702 
3302 
3902 
4702 
5602 
6802 
8202 
1003 
1203 
1503 
1803 
2203 
2703 
3303 
3903 
4703 
5603 
6803 
8203 
1004 
1254 
1504 
1804 
2004 
3004 
4004 
5004 
8004 
1005 

CAPACITY TOLERANCE: STANDARD .•• ±10% / OTHER .•• from ±20% to ±2% 
Other values as well as voltage ratings are available upon request. 

WESCO® ELECTRICAL COMPANY VV'E!il:cl DEPT. EM, 201C MUNSON ST • GREENFIELD. MASS 01301 • PHONE (413) 7744358 
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1500 CAPACITORS 1500 

~E!iI:CI 

METALIZED POLYPROPYLENE CAPACITORS 

SPECIFICATIONS 
DIELECTRIC WITHSTANDING VOLTAGE 
200% of rated voltage applied th'rough a minimum limiting resistance of 
100 Ohms/Volt. Duration of voltage stress shall be 15 seconds minimum and 
1 minute maximum at 25°C. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 500 VDC, 
whichever is less, the minimum product of Insulation Resistance and Capac· 
itance shall be 100,000 megohms·microfarads, but need not exceed 100,000 
megohms. 

DISSIPATION FACTOR 
Shall not exceed 0.1% when measured at 25°C and 1000 Hz, ±20 Hz. See 
characteristic curves for D.F. ratings at other temperatures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Measurements will 
be made at 25°C and 1000 Hz, ±20 Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 105°C for 250 hours. One failure 
in twelve shall be permitted. 

TEMPERATURE COEFFICIENT 
Capacitance shall change linearly over operating temperature range of 
-550C to +850C at rate of -290, ±75 parts per million/OC. 

CAPACITANCE STABILITY !DRIFT! 
Less than .2% when measured in the following manner: three capacitance 
readings at 25°C, each made prior to and after temperature cycling from 
room to 1050C, and room to -5SoC. The mathematical difference between 
the two extremes, divided by the intermediate value, and then multiplied by 
100, yields the stability expressed in precent. 

HUMIDITY RESISTANCE 
Meets requirements of Mil·C-27287, Para. 3.12 when tested in accordance 
with Mil-STD.·202C, Method 103 B, Condition B. 

LEAD PULL AND BEND TEST 
Steady pull of 5 pounds applied axially to leads for one minute. Bend test 
shall consist of one bend from the point of egress, first 90° in one direction, 
back to the original axial position, and then 90° in the opposite direction with 
no evidence of breakage. 

TEMPERATURE RANGE 
-55°C to +105°C with full rated voltage applied. 

DIELECTRIC ABSORPTION 
Shall not exceed .05% when tested In accordance with MII·C-19978. 

TYPE 32MPL RATINGS AND DIMENSIONS 
100 VDC·· 200 VDC 400 VDC 

Capacity Cat No~ Cat No; CatNCi. 
In 32MPL .. 32MPL 32MPL 

Mfds. D L -K-1 II L ,....K·2 D L .,.,..K-4 

.01 .171 .406 1002 .171 .406 1002 .187 .531 1002 

.012 .171 .406 1202 .171 .406 1202 .203 .531 1202 

.015 .171 .406 1502 .187 .406 1502 .234 .531 1502 

.018 .171 .406 1802 .203 .406 1802 .250 .531 1802 

.022 .171 .406 2202 .171 .531 2202 .265 .531 2202 

.027 .171 .406 2702 .171 .531 2702 .296 .531 2702 

.033 .187 .406 3302 .187 .531 3302 .312 .531 3302 

.039 .203 .406 3902 .203 .531 3902 .343 .531 3902 

.047 .218 .406 4702 .218 .531 4702 .281 .656 4702 

.056 .234 .406 5602 .234 .531 5602 .312 .65? 5602 

.068 .187 .531 6802 .250 .531 6802 .343 .656 6802 

.082 .187 .531 8202 .275 .531 8202 .375 .656 8202 

.1 .218 .531 1003 .250 .656 1003 .343 .781 1003 

.12 .234 .531 1203 .265 .656 1203 .375 .781 1203 

.15 .250 .531 1503 .296 .656 1503 .421 .781 1503 

.18 .275 .531 1803 .328 .656 1803 .453 .781 1803 

.22 .312 .531 2203 .359 .656 2203 .437 .906 2203 

.27 .328 .531 2703 .359 .781 2703 .484 .906 2703 

.33 .281 .656 3303 .375 .781 3303 .546 .906 3303 

.39 .312 .656 3903 .406 .781 3903 .578 .906 3903 

.47 .343 .656 4703 .390 .906 4703 .531 1.187 4703 

.56 .375 .656 5603 .437 .906 5603 .578 1.187 5603 

.68 .375 .781 6803 :484 .906 6803 .625 1.187 6803 

.82 .390 .781 8203 .515 .906 8203 .687 1.187 8203 
1.0 .421 . .781 1004 .484 1.187 1004 .671 1.437 1004 

1.25 .421 .906 1254 .531 1.187 1254 .750 1.437 1254 
1.50 .453 .906 1504 .578 1.187 1504 .812 1.437- 1504 
1.80 .500 .906 1804 .640 1.187 1804 .796 1.687 
2.00 .515 .906 2004 .671 1.187 2004 .843 1.687 
3.00 .531 1.187 3004 .718 1.437 3004 1.03 1.687 

4.00 .609 1.187 4004 .828 1.437 4004 - -
5.00 .671 1.187 5004 .828 1.687 5004 - -
8.00 .750 1.437 8004 .937 2.062 8004 - -

10.00 .843 1.437 1005 .03 2.062 1005 - -
12.00 .828 1.687 1205 - - - - -
15.00 .921 1.687 1505 - - - - -

STANDARD LEAD SIZES: #24 AWG: up to and including .203" Dia. 
#22 AWG: from .204" thru .312" Dia. 
#20 AWG: .313" Dia. and over 

STANDARD LEAD MATERIAL: SOLID TI NNEDCOPPER WIRE. 

1804 
2004 
3004 

-
-
-
--
-

CAPACITY STANDARD: STANDARD .•• ±5%/OTHER ••• FROM ±20% TO ±1%. 

OTHER VALUES AS WELL AS VOLTAGE RATINGS ARE AVAILABLE UPON REQUEST. 

LIMITED WARRANTY 
Seller warrants the products sold shall conform to specifications and be 

free from defects in material and workmanship furnished by Seller, Which 
develop under normal and intended use. The sale liability of Seller, whether 
based upon breach of warranty or contract or negligence, shall be limited to 
repair or replacement, at Seller's election, of all such defective or nonconforming 
products, upon return f_o.b. to Seller's factory. provided Buyer has given Seller 
notice in writing of such defect or nonconformity within ninety days after de
livery by Seller of such items to Buyer. 

Seller assumes no liability for 1) incidental, collateral or consequential 
damages; 2) applications In combination with any electrical or electronic com
ponents other than as intended by Seller; 3) damages of any kind incurred by 
Buyer from modifications made to the products without written consent of Seller. 

The foregoing constitutes the sole and exclusive remedy of Buyer and the 
exclusive liability of Seller and IS IN LIEU OF ANY AND ALL OTHER WARRANTIES, 
EXPRESSED OR IMPLIED, AS TO MERCHANTABILITY, FITNESS FOR A PARTICULAR 
PURPOSE, DESCRIPTION. QUALITY OR PRODUCTIVENESS. . 

WESCO® ELECTRICAL COMPANY ~E51:1:I1 DEPT EM. 201C MUNSON ST • GREENFIELD. MASS. 01301 • PHONE- (413) 774-4358 
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1500 CAPACITORS 1500 

~E!iI:CI POLYPROPYLENE CAPACITORS 

SPECIFICATIONS 
DIELECTRIC WITHSTANDING VOLTAGE 
200% of rated voltage applied through a minimum. limiting resistance of 100 
Ohms;Volt. Du'ration of voltage stress shall be 15 seconds minimum and 1 minute 
maximum at 25°C. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 500 VDC, whichever 
is less, the minimum product of Insulation Resistance and Capacitance shall be 
250,000 megohms·microfarads, but need not exceed 250,000 megohms. 

DISSIPATION FACTOR 
Shall not exceed .05% when measured at 25°C and 1000 Hz, ±20 Hz. See char
acteristic curves for D.F. ratings at other temperatures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Measurements will be 
made at 25°C and 1000 Hz, ±20 Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 105°C for 250 hours. One failure in 
twelve shall be permitted. 

TEMPERATURE COEFFICIENT 
Capacitance shall change linearly over operating temperature range of -55°C 
to . + 85°C at rate of - 290, ±75 parts per million/oC. 

CAPACITANCE STABILITY (DRlm 
Less than .2% when measured in the following manner: three capacitance read
ings at 25°C, each made prior to and after temperature cycling from room to 
105°C, and room to -55°C. The mathematical difference between the two ex
tremes, divided by the intermediate value, and then multiplied by 100, yields the 
stability expressed in percent. 

HUMIDITY RESISTANCE 
Meets requirements of Mil-C-27287, Para 3.12 when tested in accordance with 
Mil-STD.·202C, Method 103 B, Condition B. 

LEAD PULL AND BEND TEST 
steady pull of 5 pounds :pplied axially to leads for one minute. Bend test shall 
consist of one bend from the paint of egress, first 90° in one direction, back to 
the original axial pOSition, and then 90° in the opposite direction with no evi· 
dence of breakage. 

TEMPERATURE RANGE 
-55°C to + 105°C with full rated voltage applied. 

TYPE 32PL 
RATINGS & DIMENSIONS 

caP.ICI"· 100¥O~li;~ :~:.{~~~tL~r~· 
:. ·,(400. YOL1'S·';'f: 
·,.·········Cltll.· 

•. ·,In·. "., ':~" L.!!:~ I. .Mfds.·· D .L.;o;;;. 
.0010 .187 .406 1001 .187 .406 1001 .187 .406 
.0015 .187 .406 1501 .187 .406 1501 .203 .406 
.0022 .187 .406 2201 .187 .406 2201 .234 .406 
.0033 .187 .406 3301 .187 .406 3301 .187 .531 
.0039 .187 .406 3901 .203 .406 3901 .187 .531 

.0047 .187 .406 4701 .187 .531 4701 .203 .531 

.0056 .187 .406 5601 .187 .531 5601 .218 .531 

.0068 .187 .406 6801 .187 .531 6801 .234 .531 

.0082 .187 .406 8201 .187 .531 8201 .203 .656 

.0100 .203 .406 1002 .203 .531 1002 .218 .656 

.015 .219 .531 1502 .203 .656 1502 .265 .656 

.022 .250 .531 2202 .234 .656 2202 .312 .656 

.027 .265 .531 2702 .265 .656 2702 .328 .656 

.033 .234 .656 3302 .281 .656 3302 .328 .781 

.039 .250 .656 3902 .312 .656 3902 .359 .781 

.047 .281 .656 4702 .296 .781 4702 .390 .781 

.056 .281 .656 5602 .312 .781 5602 .421 .781 

.068 .296 .656 6802 .343 .781 6802 .406 .906 

.082 .312 .781 8202 .375 .781 8202 .437 .906 

.10 .344 .781 1003 .375 .906 1003 .484 .906 

.12 .375 .781 1203 .406 .906 1203 .453 1.156 

.15 .375 .906 1503 .453 .906 1503 .500 1.156 

.18 .406 .906 1803 .484 .906 1803 .546 1.156 

.22 .437 .906 2203 .484 1.031 2203 .687 1.156 

.27 .437 1.031 2703 .531 1.031 2703 .578 1.406 

.33 .500 1.031 3303 .593 1.031 3303 .640 1.406 

.39 .531 1.031 3903 .593 1.156 3903 .687 1.406 

.47 .531 1.156 4703 .656 1.156 4703 .750 1.406 

.56 .578 1.156 5603 .625 1.406 5603 .825 1.406 

.68 .625 1.156 6803 .687 1.406 6803 .825 1.656 

.82 .625 1.406 8203 .687 1.656 8203 .906 1.656 
1.0 .687 1.406 1004 .734 1.656 1004 1.000 1.656 

STANDARD LEAD SIZES: #24 AWG TCW: up to and including .203" Dla. 
#22 AWG TCW: from .204" thru .312" Dia. 
#20 AWG TCW: .313" Dia.and over 

1001 
1501 
2201 
3301 
3901 

4701 
5601 
6801 
8201 
1002 

1502 
2202 
2702 
3302 
3902 

4702 
5602 
6802 
8202 
1003 

1203 
1503 
1803 
2203 
2703 

3303 
3903 
4703 
5603 
6803 

8203 
1004 

CAPACITY TOLERANCE: STANDARD ... ±10% / OTHER ... from 20% to ±1 % 
Other values as well as voltage ratings are available upcn request • 

.... . FEATURES 
32P 32MPC 

Wrap and fill construction 

Micro·miniature - lightweight 

Low dissipation factor 

Wrap an.d fill construction 

Excellent long-term stability 

Supe!ior "Q" for tuned circuits 

High insulation resistance 

Wrap and fill construction 

Excellent long-term stability 

Superior "n" for tuned circuits 

High insulation resistance 

Linear temperature coefficient 

Quality control procedures per MiI·Q·9858 

Extended foil deSign 

Zero TC ±50 ppm/oC from +25°C to +55°C 

Extended foil design 

Excellent stability 

Linear temperature coefficient.( - 55°C to + 85°C) 

Quality control procedures per MiI-Q-9858 

Quality control procedures per Mil-Q-9858 

.• APPLICATIONS 
32P, 32PL & 32MPL 32MPC 
Computers Data Processing Equipment 

Data Processing Equipment Aircraft and Missile Systems 

Aircraft, and ·Missile Systems Industrial Instrumentation 

Industrial Instrumentation' Navigation and Distance Measuring Equipment 

Navigation and Distance Measuring Equipment Communications Equipment 

Communications Equipment Tachometers 

Timing and Retrace Circuits Filters 

Integrating Networks Peripheral Equipment 

High "Q" Low Loss Filters 

Peripheral Equipment 

WESCO® ELECTRICAL COMPANY 
DEPT. EM, 201C MUNSON ST • GREENFIELD, MASS. 01301 • PHONE: (413) 774-4358 

. , 
Extended foil design 

32 
< WI 

.EXPLANATIj)NOfC~TALOG .NUMBER. 
32'M 1002K.l 

Round,wrapllnllFil{ withepoxYse~I$;' 
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Anode: One of two plates or conduc
tors. In polarized capacitors, the anode 
should be connected to the positive 
conductor in the circuit. 

Capadtive Reactance: 'The measure of 
the opposition of a capacitor to accept
ing a charge and expressed in ohms. 
When direct current is applied under 
stated conditions capacitive reactance 
becomes a constant but, when alternat
ing current is applied the capacitive re
actance varies until an equilibrium is 
achieved and the capacitor appears to 
have only direct current present. This 
condition is commonly used in filter ap
plications or in coupling circuits. 

Cathode: One of two plates or conduc
tors. In electrostatic capacitors the 
cathode is metallic. In electrolytic ca
pacitors the cathode is a liquid, gel or 
other conductive material which is in 
intimate contact with a metallic ca
thodic connection. 

Dielectric Constant: The measure of 
quality of the insulating materials in a 
capacitor. Dry air has a dielectric con
stant of one (1). Aluminum oxide used 
in aluminum electrolytic capacitors has 
a nominal dielectric constant of ten 
(10). 

Electrolytic: A capacitor with one 
metallic conductor (generally the an
ode) and with a liquid or semiconductor 
cathode. Nonpolarized electrolytic ca
pacitors generally have two equal an
odes as well as the liquid cathode. 
These anodes operate alternately as 
anode and cathodic connection as alter
nating current is applied. 

Electrostatic: One of two general 
classes of capacitors in which two or 
more discrete metallic conductors are 
present and separated by an insulating 
dielectric material. Examples include: 
mica, ceramic, film, and paper types. 

Farad: The basic unit of measure in ca
pacitors. A capacitor charged to one 
volt with a charge of one coulomb (one 
ampere flowing for one second) has a 
capacitance of one farad. Capacitors 
are generally rated at portions of a 
farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads 
(}LF) 1 microfarad (}LF) = 1,000,000 
picofarads (pF) 

CA~ACITORS 

Impedance: All capacitors exhibit im
pedance. It is a function of capacitor 
type and internal construction. This 
can be particularly important in cer
tain applications such as filters for 
switching power supplies. Capacitors 
used in these applications often have 
special multiple tab construction to 
shorten current paths and to reduce 
internal resistance. 

Leakage Current: Expressed as dcl for 
electrolytic capacitors, a measure of the 
intrinsic losses in a charged capacitor. 
Generally speaking, the lower the dcl, 
the higher quality the capacitor. 

Power Factor: A measure of the over
all efficiency of a capacitor. Power fac
tor ratings take all internal losses into 
consideration in a complex formula. 
This parameter of certain capacitors is 
often very important in AC applica
tions such as motor-start and I or motor
run capacitors. 

Rated Voltage: The rated working volt
age of a capacitor. Generally expressed 
in DC Volts (Vdcw). This is the voltage 
at which a capacitor may be safely op
erated at 25°C continuously within its 
overall parameters. 

Ripple Current: The total amount of 

alternating and direct current that 
may be applied to an electrolytic capac
itor under stated conditions. In general, 
the higher the ripple current applied, 
the shorter the operating life of the ca
pacitor will be. Application of signifi
cantly higher than rated ripple 
currents can shorten the capacitor life 
dramatically and may "even cause 
catastrophic failure (explosion). 

Surge Voltage: The momentary surge 
voltage which may be applied for a 
stated length of time without doing 
permanent damage to the unit. 

Temperature: Capacitors are generally 
rated at 25°C at sea level under specific 
humidity conditions. Operating tem
perature ranges are also given, along 
with derating (reliability) curves for 
operation at temperatures other than 
25°C. 

Temperature Coefficient: Expressed as 
TC in ppm (parts per million) or in 
percent (%) from the norm of 25°C. 
This is seldom a straight line and may 
vary widely for certain types. Most 
capacitors have positive TC in that the 
capacitance increases as temperature 
increases. Some types, however, have 
negative TC in that the capacitance de
creases as temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class 1 Temperature Signi-

Multi- lOpF or Over Coefficient flcant Multi-
Color Digit pller less lOpF Clas52 ppmoC Figure plier 

Black 0 1 ±2.0pF ±20% ±20% 0 0.0 -1 

Brown 1 10 ±0.1pF ±1'70 -33 -10 

Red 2 100 ±2'70 -75 1.0 -100 

Orange 3 1000 ±3'70 -150 1.5 -1000 

Yellow 4 10000 +100% -0% -220 2.0 -10000 

Green 5 ±0.5pF ±5'70 ±5% -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet 7' -750 7.5 +100 

Gray 8 0.01 ±0.25pF +80% -20% +150 to -1500 +1000 

White 9 0.1 ±1.0pF ±10% ±10% +100 to -750 +10000 

Silver 

Gold 



1800 COILS. CHOKES. & INDUCTORS 1800 

~£~~~k 

"Go With The Champs" 
Jake La Motta (Raging Bull), one of the worlds 
top Middleweight Champs, is "raging" over the ., 
excellent QUALITY and SERVICE . 
of Nytronics components. 

Jake La Motta and Nytronics 
are truly Champions ... 

Go with the Champs, . 
we deliver the 
"knockout" punch 

. "QUALITY 
. and 

SERVICE" 

Inductors 
page 1-1228-1244 
Capacitors 
page '1-1168-1180 
Delay Lines 
page 1-1464-1466 
Resistors 
page 1-2012-2014 

ORANGE STREET, DARLINGTON, S. C. 29532 

(803) 393-5421 - TWX 810-665-2182 
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881 
COILS & CHOKES * Indicates MIL Part 

Variable Filter 
Man.ufacturer AF. RF IF HlghQ Shielded (Adjustable) (Choke) Chip 

Caddell-Burns 1·1221' 1'1221· 1·1221' 1'1221 1·1221 1·1221 

Dale Electronics 1'1222-1'1224' 1'1222,1'1223 1'1222,1'1224 

Delevan 1·1225 1·1225 1·1225 1'1225 1·1225 

J. W. Miller 1·1215-1·1220· 1·1218 1·1219 101216,1'1218 1'1218,1'1219 1'1219,1'1220 

North Hills 1·1221 1-1221 1·1221 1·1221 1·1221 

Nytronics 1'1229-1'1244' 1·1229-101241, 1·1243.1.1244 
1·1243 

Pico 1·1245-1·1248' 1'1245-101248 1'1245-1'1248 1·1245-1·1248 1'1248, 1'1249 

Remco 1·1250' 1·1250' 1·1250 101250 1·1250· 

Torotel 1·1260-1·1267· 1'1253-1'1267' 

TRW 1·1268-1'1274· 1·1268,· 
1·1270-1·1274' 

1.1268. 1.1273 1.1268,1'1269 1'1268 1'1274' 

Wilco 1'1276,1'1277 1'1276,101277 1'1276,1'1277 

DEFLECTION & FOCUSING COILS * Indicates MIL Part 

System Instruments 1·1251· 1·1251· 1·1251' 1·1251 

EEM 1983 For manufacturers' saJes offices refer to Manufacturers & Sales Offices Directory 1·1213 





1800 COILS, CHOKES, & INDUCTORS 1800 

J. W. MILLER DIVISION, BELL INDUSTRIES I DEPT. EM, 19070 Reyes Ave., Rancho Dominguez, CA 90221 I (213) 537-5200 

.J.W.MILLER 
Since 1924 

• RF Coils 
• Inductors 

• Molded Chokes 
• From Stock (or) 

Your Specs 

U~il BELL INDUSTRIES J. W. Miller Division 
19070 REYES AVE. 0 BOX 5825 

r.I RANCHO DOMINGUEZ, 
.:iII1 CALIFORNIA 90224 

T1 SERIES 
Apparent Max. DC 

Part Indue., Resist., 
Number uK Ohms 
100066 0.01 0.02 
100067 0.012 0.02 
100068 0.015 0.02 
100069 0.018 0.02 
100070 0.022 0.02 
100071 0.027 0.02 
100072 0.033 0.02 
100073 0.039 0.02 
100074 0.047 0.02 
100075 0.056 0.02 
100076 0.068 0.03 
100077 0.082 0.04 
100078 0.10 0.04 
100079 0.12 0.05 
100080 0.15 0.06 
100081 0.18 0.07 
100082 0.22 0.08 
100083 0.27 0.10 
100084 0.33 0.12 
100085 0.39 0.15 
100086 0.47 0.20 
100087 0.56 0.25 
100088 0.68 0.30 
100089 0.82 0.35 
100090 1.0 0.40 

a b e 
.2 .2 1.0 

e 

~f 

Radial 
Leads 

-4 ~ Side reads 
c available 

* on request. 

Closer inductance tolerances 
* available on request. 

T2 SERIES 
Rated DC Apparent 
Current Part Indue., 

mA Number uH 
3000 100092 0.10 
3000 100093 0.12 
3000 100094 0.15 
3000 100095 0.18 
3000 100096 0.22 
3000 100097 0.27 
3000 100098 0.33 
3000 100099 0.39 
3000 100100 0.47 
3000 100101 0.56 
2500 100102 0.68 
2200 100103 0.82 
2200 100104 1.0 
2000 100105 1.2 
1800 100106 1.5 
1600 100107 1.8 
1500 100108 2.2 
1400 100109 2.7 
1300 100110 3.3 
1150 100111 3.9 
1000 100112 4.7 

900 100113 5.6 
800 100114 6.8 
750 100115 8.2 
700 100116 .10 

f a b c 
#24 .2 .2 .1 

ENCAPSULATED SUBMINIATURE 
AND MINIATURE TOROIDAL INDUCTORS 
Features 
• Applications: printed circuits and modules 
• Environmental: designed to meet MIL-C-15305, Grade I, 

Class B (_55°C to +125°C) 
• Moisture and shock resistant, immersion proof 
• Powdered iron toroidal core, low external magnetic field 
• Identification: part number and inductance value printed in 

contrasting color 

General Specifications (All Series) 
Maximum operating temperature: 125°C 
Rated temperature rise (at 90°C): 35°C 
Dielectric withstanding voltage: 700 v rms 
Terminal pull: 5 pounds 
Altitude rating: 70,000 feet 
Overload current: 1.4 times the rated current 

T3 SERIES 
Max. DC Rated DC AfrParent 
Resist., Current Part ndue., 

Ohms mA Number uH 
0.04 2200 100117 10 
0.05 2000 100118 12 
0.06 1800 100119 15 
0.07 1600 100120 18 
0.08 1500 100121 22 
0.10 1400 100122 27 
0.11 1300 100123 33 
0.14 1200 100124 39 
0.17 1100 100125 47 
0.22 1000 100126 56 
0.27 900 100127 68 
0.30 800 100128 82 
0.35 750 100129 100 
0.40 700 100130 120 
0.50 630 100131 150 
0.70 530 . 100132 180 
0.90 470 100133 220 
1.1 420 100134 270 
1.3 390 100135 330 
1.5 360 100136 390 
1.8 330 100137 470 
2.0 310 100138 560 
2.2 300 100139 680 
2.4 290 100140 820 
2.6 280 100141 1000 

d e a 
.1 1.0 #24 .27 

Max. DC Rated DC 
Resist., Current 

Ohms mA 
1.1 550 
1.3 500 
1.5 450 
1.9 410 
2.3 380 
2.7 350 
3.3 320 
3.9 290 
4.7 260 
5.6 240 
6.8 220 
8.1 200 
9.7 180 

12 160 
14 150 
17 140 
20 130 
24 120 
19 130 
22 12Q 
27 110 
32 100 
19 130 
23 120 
27 110 

d e f 
.15 1.0 #22 

Inductance Tolerances: 0.01 to 0.082 uH, 
±20%; 0.10 to 1.0 uH, ±10%. 

Inductance Tolerances: 0.10. to 0.82 uH, Inductance Tolerance: ±5%. 
±10%; 1.0 to 10 uH, ±5%. 

SERIES S M L MOLDED R F CHOKES I I 

T4 SERIES Physical and Environmental Characteristics 
Series Lengths Diameter Lead Size Lead Length Operating temperature - 55° to + 125°C 

AfrParent Max. DC Rated DC S .44 max. .188 max. #22AWG 1.3 min. terminal strength-meets five pound pull 
Part ndue., ReSist., Current 

Number uK Ohms mA M .60 max. .25 max. #21AWG 1.3 min. test per MIL-C-15305 

100142 100 L • 90 max. .31 max. #21AWG 1.3 min • All Series meet requirements of 
6 280 MIL-C-15305, Grade I, Class B 

100143 120 7 260 Inductance Tolerance: 0.1 to 22 uH, ±1O% on Q-meter I 27 uH to 10,000, ±5% 1 kHz bridge 100144 150 8 240 
100145 180 10 220 SERIES S SERIES M SERIES L 
100146 220 12 200 Part ·L- Micro- Max DC Max I Part ·L· Micro· Max DC Max I Part ·L· Micro· Max DC Max I 
100147 270 14 180 Number Henries Res, Ohms mA Number Henries Res Ohms rnA Number Henries Res, Ohms rnA 
100148 330 17 160 100170 0.10 0.02 4000 100207 1.0 0.04 2700 100244 10.0 0.15 1800 
100149 390 20 150 100171 0.12 0.025 3500 100208 1.2 0.04 2700 100245 12.0 0.23 1600 
100150 470 24 140 100172 0.15 0.03 3000 100209 1.5 0.04 2700 100246 15.0 0.3 1300 
100151 560 28 130 100173 0.18 0.03 3000 100210 1.8 0.05 2500 100247 18.0 0.4 1150 

100174 0.22 0.03 3000 100211 2.2 0.05 2500 100248 22.0 0.5 1000 
100152 680 33 120 100175 0.27 0.04 2700 100212 2.7 0.05 2500 100249 27.0 0.6 '900 
100153 820 39 110 100176 0.33 0.05 2500 100213 3.3 0.05 2500 100250 33.0 0.7 850 
100154 1000 45 100 100177 0.39 0.08 2000 100214 3.9 0.07 2100 100251 39.0 1.1 720 

100155 1200 31 120 
100178 0.47 0.08 2000 100215 4.7 0.09 1800 100252 47.0 1.3 .620 
100179 0.56 0.10 1700 100216 5.6 0.14 1550 100253 56.0 1.8 540 

100156 1500 37 110 100180 0.68 0.12 1500 100217 6.8 0.17 1300 1002:>4 68.0 2.4 450 
100157 1800 44 100 100181 0.82 0.18 1300 100218 8.2 0.25 1150 100255 82.0 2.8 425 
100158 2200 52 90 100182 1.0 0.24 1100 100219 10.0 0.32 1000 100256 100.0 3.2 400 

100183 1.2 0.35 1000 100220 12.0 0.47 870 100257 120.0 4.8 360 100159 2700 61 85 100184 1.5 0.43 850 100221 15.0 0.62 730 100258 150.0 6.4 280 
100160 3300 71 80 100185 1.8 0.65 720 100222 18.0 0.72 b60 100259 180.0 9.5 240 
100161 3900 82 75 100186 2.2 0.80 610 100223 22.0 0.8 600 100260 220.0 12.0 200 

100162 4700 93 70 
100187 2.7 0.12 1600 100224 27.0 1.2 520 100261 270.0 13.0 195 
100188 3.3 0.15 1400 100225 33.0 1.5 450 100262 330.0 14.0 190 

100163 5600 105 65 100189 3.9 0.23 1200 100226 39.0 2.3 380 100263 390.0 15.5 -. 180 
100164 6800 140 60 100190 4.7 0.30 1000 100227 47.0 3.0 300 100264 470.0 17.0 170 
100165 8200 160 55 100191 5.6 0.45 900 100228 56.0 4.2 270 100265 560.0 18.5 165 

100192 6.8 0.55 800 100229 68.0 5.2 250 100266 680.0 20.0 155 
100193 8.2 0.65 720 100230 82.0 6.2 220 100267 820.0 22.0 150 
100194 10.0 0.73 650 100231 100.0 7.0 200 100268 1000.0 24.0 145 

.3~51.3~51 c 1.1~711~0 1#:2 

100195 12.0 1.1 590 100232 120.0 7.5 200 lOO2b9 1200.0 27.0 137 

.2 
100196 15.0 1.4 500 100233 150.0 . 8.0 190 100270 1500.0 29.0 130 
100197 18.0 1.6 460 100234 180.0 .9.0 185 100271 1800.0 32.0 125 
100198 22.0 1.8 430 100235 220.0 10.0 180 100272 2200.0 35.0 120 

Inductance Tolerance: ±5%. 100199 27.0 2.7 360 100236 270.0 1l.0 172 100273 2700.0 40.0 112 
100200 33.0, 3.5 300 100237 330.0 12.0 165 100274 3300.0 45.0 105 
100201 39.0 3.8 290 100238 390.0 13.0 157 100275 3900.0 49.0 100 
100202 47.0 4.0 275 100239 470.0 14.0 150 100276 4700.0 53.0 95 
100203 56.0 4.4 265 100240 560.0 16.0 145 100277 5600.0 60.0 90 
100204 68.0 4.7 250 100241 680.0 17.0 140 100278 6800.0 67.0 85 
100205 82.0 5.3 235 100242 820.0 19.0 132 100279 8200.0 75.0 82 
100206 100.0 6.0 220 100243 1000.0 21.0 125 100280 10000.0 80.0 80 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1 0 .1215 



1800 COILS, CHOKES, & INDUCTORS 1800 

J. W. MILLER DIVISION, BELL INDUSTRIES I DEPT. EM, 19070 Reyes Ave., Rancho Dominguez, CA 9D221 I (213) 537·52DO 

MOLDED SHIELDED MINIATURE 
R F CHOKES 

Induct. 
Micra· 

Part MS henries 
Number Type ±10% 

9250-101 75087-1 0.10 
9250-121 75087-2 .12 
9250-151 75087-3 .15 
9250·181 75087-4 .18 
9250·221 75087-5 .22 

9250·271 75087·6 .27 
9250-331 75087-7 .33 
9250-391 75087·8 .39 
9250·471 75087·9 .47 
9250·561 75087-10 .56 

9250·681 75087-11 .68 
9250·821 75087-12 .82 
9250-102 75088·1 1.00 
9250·122 75088·2 1.20 

·9250·152 75088-3 !.50 

9250·182 75088·4 1.80 
9250·222 75088·5 2.20 
9250·272 75088·6 2.70 
9250-332 75088·7 3.30 
9250-.392 75088-8 3.90 

9250·472 75088-9 4.70 
9250·562 75088·10 5.60 
9250·682 75088·11 6.80 
9250·822 75088-12 8.20 
9250-103 75088-13 10.0 

9250·123 75088-14 12.0 
9250·153 75089-1 15.0 
9250·183 75089-2 18.0 
9250·223 75089·3 22.0 
9250·273 75089-4 27.0 

9250-333 75089·5 33.0 
9250·393 75089·6 39.0 
9250·473 75089-7 47.0 
9250·563 75089·8 56.0 
9250·683 75089·9 68.0 

9250·823 75089·10 82.0 
9250·104 75089·11 100.0 
9250·124 75089·12 120.0 . 

'9250·154 75089·13 150.0 
9250·184 75089-14 180.0 

9250·224 75089-15 220.0 
9250·274 75089·16 270.0 
9250·334 75089-17 330.0 
9250·394 75089·18 390.0 
9250·474 75089-19 470.0 

9250·564 75089-20 560.0 
9250·684 75089·21 680.0 
9250·824 75089·22 820.0 
9250·105 75089·23 1,000.0 
9250·125 75089-24 1,200.0 

9250·155 75089·25 1,500.0 
9250·185 75089·26 1,800.0 
9250·225 75089-27 2,200.0 
9250·275 75089·28 2,700.0 
9250·3~5 75089·29 3,300.0 

9250·395 75089·30 3,900.0 
9250-475 75089·31 4,700.0 
9250·565 75089-32 5,600.0 
9250·685 75089-33 6,800.0 
9250-825 75089-34 8,200.0 

9250·106 75089-35 10,000.0 
9250-126 75089·36 12,000.0 
9250·156 75089-37 15,000.0 
9250·186 75089-38 18,000.0 
9250·226 75089-39 22,000.0 

9250-276 75089-40 27,000.0 
9250·336 75089·41 33,000.0 
9250-396 75089-42 39,000.0 
9250·476 75089·43 47,000.0 
9250·566 75089-44 56,000.0 

9250·686 75089-45 68,000.0 
9250-826 75089·46 82,000.0 
9250·107 75089-47 100,000.0 

0.10 thru 0.82 uh - Phenolic Core. 
1.00 thru 12 uh - Iron Core. 

'15 + uh - Ferrite Core. 

MiIIi· 
D.C. amp 

Resist. Rating 
Max. Max. 

.025 1790 

.034 1530 

.037 1470 

.047 1300 

.067 1100 

.11 855 

.13 780 

.18 670 

.25 565 

.33 490 

.45 420 

.59 370 

.07 1070 

.10 895 

.12 815 

.14 775 

.19 650 

.28 535 

.35 480 

.40 450 

.55 380 

.72 335 
1.02 280 
1.32 250 
1.62 220 

2.00 200 
.80 315 
.89 300 
.96 290 

1.19 260 

1.37 240 
1.93 205 
2.11 195 
2.23 190 
2.70 170 

2.44 180 
3.12 160 
3.60 150 
4.10 140 
4.40 135 

5.00 125 
5.80 115 
6.40 110 
7.40 105 
9.50 92 

10.5 90 
11.8 80 
13.0 80 
17.5 70 
22.1 60 

26.5 55 
29.9 50 
33.8 50 
47.3 40 
53.0 40 

73.8 35 
81.6 31 
98.9 28 

111.0 27 
119.0 26 

137.0 24 
143.0 23 
157.0 22 
175.0 21 
274.0 17 

308.0 16 
.343.0 15 
376.0 15 
473.0 13 
512.0 13 

580.0 12 
618.0 11 
678.0 11 

Mold'Size: .162 ±.01O Diameter; .410 ±.020 length. 
Leads: AWG #22TCW; 1.438±.188 Length. 

See General Catalog for Complete 
Off The Shelf Coverage 

Custom Windings A Specialty
Let Us Quote On Your Requirements 

MICRO MITE MOLDED RF 
CHOKES 
Induct. MiIIi· 

Miller Micro· D.C. amp 
Pari MS henries Resist. Rating Mold 

Number Type ±5% Max. Max. Size 

9210·54 90538·01 36 2.50 180 D 
9210·56 90538-02 39 2.60 176 D 
9210·58 90538-03 43 2.70 172 D 
9210·60 90538·04 47 2.75 170 D 
9210·62 90538·05 51 2.85 167 D 

9210·64 90538-06 56 3.00 164 D 
9210·66 90538·07 62 3.15 160 D 
9210·68 90S38-08 68 3.30 156 0 
9210·70 90538·09 75 3.70 147 D 
9210·72 90538·10 82 3.90 143 D 

9210·74 90538-11 91 4.30 136 D 
9210·76 90538·12 100 4.50 133 D 
9210·78 90538-13 110 4.90 128 D 
9210·80 90538-14 120 5.20 124 D 
9210·82 90538-15 130 5.45 121 D 

9210·84 90538·16 150 6.05 114 D 
9210·86 90538·17 160 6.40 111 D 
9210·88 90538·18 180 6.75 108 D 
9210·90 90538·19 200 7.10 106 D 
9210·92 90538-20 220 7.45 103 D 
9210-94 90538-21 240 7.80 101 D 

9220·00 90S39·01 270 8.2 110 A 
9220·02 90539-02 300 8.7 107 A 
9220·04 90539·03 330 9.1 105 A 
9220·06 90539·04 360 9.6 102 A 
9220·08 90539·05 390 10.0 100 A 

9220·10 90539·06 430 10.6 97 A 
9220-12 90539·07 470 11.1 95 A 
9220·14 - 500 11.6 93 A 
9220·15 90539-08 510 11.6 92 A 
9220·16 90539·09 560 12.3 91 A 
9220·18 90539·10 620 13.0 88 A 

9220-20 90539·11 680 13.7 85 A 
9220-22 90539-12 750 14.4 83 A 
9220·24 90539·13 820 IS.1 81 A 
9220-26 90539-14 910 15.8 79 A 
9220·28 90539·15 1000 16.5 78 A 

9220·30 90540-01 1100 21.0 78 "'il 
9220·32 90540-02 1200 22.0 76 B 
9220-34 90540·03 1300 23.0 75 B 
9220·36 90540·04 1500 25.0 72 B • 
9220·38 90540·05 1600 26.0 70 B 

9220·40 90540·06 1800 28.0 68 B 
9220·42 90540·07 2000 29.0 67 B 
9220·44 90540·08 2200 30.0 66 B 
9220·46 90540·09 2400 31.0 64 B 
9220·48 90540·10 2700 33.0 62 B 
9220·50 90540·11 3000 35.0 61 B 

9220-52 90540·12 3300 38.0 58 B 
9220·54 90540·13 3600 40.0 57 B 
9220-56 90541·01 3900 44.0 61 C 
9220-58 90541·02 4300 46.0 59 C 
9220·60 90541·03 4700 48.0 58 C 
9220-62 90541·04 5000 50.0 57 C 
9220-64 90541·05 5600 53.0 56 C 
9220·66 90541·06 6200 56.0 54 C 
9220·68 90541·07 6800 59.0 52 C 
9220-70 90541·08 7500 62.0 51 C 
9220-72 90541·09 8200 65.0 50 C 
9220-74 90541·10 9100 68.0 49 C 
9220·76 90541·11 10000 72.0 47 C 

Mold Mold Mold Lead Lead 
Size Diameter Length Size Length 

A .190±.010 .440±.010 AWG#22 1.44±.188 
B .215±.01O .560±.010 AWG#21 1.44±.188 
C .240±.01O .740±.01O AWG #20 1.44±.188 
D .15S±.01O .375±.01O AWG #22 1.44±.188 

MOLDED RF CHOKES 
Part MS L Res. mA 
No. Type uH Max. Max. 

9360-01 91189-1 1.1±20% 0.09 2800 
9360·02 91189·2 2.2±20% .20 1800 
9360·03 91189-3 3.3±10% .32 1500 
9360·04 91189·4 4.7±10% .60 1100 
9360·05 91189-5 6.8±10% 1.10 800 
9360·06 91189-6 10.0±10% 1.80 600 
9360·07 91189·7 15.0±10% 3.00 500 
9360·08 91189·8 22.0±10% .30 1500 
9360·09 91189·9 33.0±10% .60 1100 
9360·10 91189·10 47.0±10% 1.20 70D 
9360-11 91189·11 82.0±10% 2.20 600 
9360·12 91189-12 l00.0±10% 2.80 500 
9360·13 91189·13 120.0+10% 4.00 400 

Mold Size: .281±.031 Diameter; .937±.0625 Length. 
Leads: 1.500±.12S. 

MOLDED RF CHOKES 

D.C. Milli· 
Miller Induct. Re· amp 
Part MS Micro· sisto Rating 

. Number Type henries Max. Max. 

9310·00 18130·1 .15* .03 2450 
,9310-02 18130-2 .22* .055 1900 
'9310·04 18130-3 .33* .09 1400 
9310·06 18130-4 .47* .12 1225 
9310-07 18130·5 .56 .135 1220 
9310-08 18130·6 .68 .15 1100 
9310-10 18130-7 .82 .22 900 
9310-12 18130·8 1.00 .29 830 
9310·14 18130·9 1.20 .42 650 
9310·16 18130-10 1.50 .50 600 
9310·18 18130-11 1.80 .65 525 
9310·20 18130-12 2.20 .95 435 
9310·22 18130-13 2.70 1.20 385 
9310·24 18130-14 3.30 2.00 300 
9310·26 18130-15 3.90 2.30 280 
9310·28 18130-16 4.70 2.60 260 
9310·30 18130·17 5.60 .32 750 
9310·32 18130·18 6.80 .50 600 
9310·34 18130·19 8.20 .60 545 
9310·36 18130·20 10.0 .90 445 
9310·38 18130·21 12.0 1.10 404 
9310·40 18130-22 15.0 lAO 370 
9310-42 18130-23 18.0 2.25 280 
9310·44 18130·24 22.0 2.50 265 
9310·46 - 24.0 2.50 265 
9310·48 18130-25 27.0 2.60 260 
9310·50 - 30.0 2.80 255 
9310·52 18130-26 33.0 3.00 250 

Mold Size: .156±.01O Diameter; .375±.01O 
Lgth. Leads: AWG #22 lCW; 1.437±.188 Lgth. 

9320-00 75008·21 .15* .030 3000 
9320-02 75008·22 .22' .035 2800 
9320-04 75008-23 .33* .065 2000 
9320-06 75008-24 .47* .085 1700 
9320·07 75008-25 .56 .125 1450 
9320-08 75008-26 .68 .150 1300 
9320·09 75008-27 .82 .205 1100 
9320-10 7:i008-28 1.00 .290 930 
9320-11 75008-29 1.20 .400 785 
9320·12 75008-30 1.50 .485 700 
9320-13 75008·31 1.80 .740 580 
9320-14 75008·32 2.20 .970 505 
9320·16 75008-33 2.70 1.20 460 
9320·18 75008-34 3.30 .140 1350 
9320-20 75008·35 3.90 .155 1250 
9320-22 75008-36 4.70 .210 1100 
9320·24 75008·37 5.60 .280 935 
9320·26 75008-38 6.80 .375 810 
9320·28 75008-39 8.20 .440 750 
9320·30 75008-40 10.0 .605 640 
9320-32 75008-41 12.0 1.05 490 
9320-34 75008-42 15.0 1.20 460 
9320-35 75008-43 18.0 1.95 360 
9320-36 75008-44 22.0 2.20 335 
9320-38 75008·45 27.0 2.75 300 

Mold Size: .188±.031 Diameter; 0.437±.031, 
Lgth. Leads: AWG' #22 TCW; 1.437±.188 Lgth. 

9330·00 90542-01 .47 .06 1970 
9330-01 90542·02 .56 .08 1850 
9330·02 90542-03 .68 .08 1700 
9330-03' 90542·04 .82 .11 1520 
9330-04 90542-05 1.00 .14 1290 
9330·05 90542·06 1.20 .19 1120 
9330-06 90542·07 1.50 .28 925 
9330-07 90542-08 1.80 .37 790 
9330·08 90542-09 2.20 .50 680 
9330·10 90542·10 2.70 .65 600 
9330·12 90542·11 3.30 1.00 480 
9330-14 90542-12 3.90 1.20 440 
9330·16 90542·13 4.70 1.80 360 
9330-18 90542-14 5.60 .13 1340 
9330·20 90542·15 6.80 .20 1080 
9330-22 90542·16 8.20 .22 1030 
9330·24 90542-17 10.0 .26 950 

9330·26 90542·18 12.0 .45 720 
9330-28 90542·19 15.0 .52 670 
9330·30 90542-20 18.0 .70 580 
9330-32 90S42-21 22;0 1.00 480 
9330-34 90S42-22 27.0 1.30 420 

9330·36 ·90542-23 33.0 1.50 390 
9330·38 90542-24 39.0 2.00 340 

Mold Size: .22±.03 Diameter; 0.560±.010 
Length. Leads:, AWG #22 lCW; 1.437±.19 
Length. 
*lnductanceTolerance: ±20%. 
All Others 10%. 
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SUB-MINIATURE RF CHOKES 
An extremely versatile series of iron core R.F. chokes designed to meet the industries' demand for high reliability, ultra
miniature components. The coils are ideally suited to network and filter design, delay lines and computer applications. 

~ The coils are impregnated with a moisture resistant lacquer and on special order they can be fungus-proofed per JAN
~ T-152 using varnish per MIL-V-I73A. They can also be encapsulated in epoxy resin to conform to Grade I, Class B of 

MIL-C-15305. Note: L measured on 260A Q Meter except120 thru 500 mH which are measured on 1 kHz Bridge. 
D.C. Milliamp Max. Form 

Miller Inductance Resistance Rating Winding Length 
Part No. Nominal" Max. Max. Diam. +X2 

D.C. Milliamp Max. Form 
Miller Inductance Resistance Rating Winding Length 

Part No. Nominal" Max. Max. Diam. .....X2 
70F107AP .10 uh* .013 3922 .156 X, 
70F157AP .15 uh* .025 2828 .141 X, 
70F227AP .22 uh* .038 2294 .141 X, 
70F337AP .33 uh* .070 1690 .125 X, 
70F477AP .47 uh* .125 1264 .125 ~, 
70F687AP .68 uh* .200 1000 .125 ;{, 
70F757AP .75 uh* .264 870 .125 ~, 
70F827AP .82 uh* .290 830 .125 X, 
70F106AI 1.0 uh .048 2041 .165 1/4 
70F126AI 1.2 uh .072 1666 .160 1/4 
70F156AI 1.5 uh .096 1443 .160 1/4 
70F186AI 1.8 uh .096 1443 .160 1/4 
70F226AI 2.2 uh .156 1132 .160 1/4 
70F276AI 2.7 uh .168 1091 .160 1/4 
70F336AI 3.3 uh .240 912 .150 1/4 
70 F396A I 3.9 uh .264 870 .150 1/4 
70F476AI 4.7 uh .457 661 .150 1/4 

70F474AI 470 uh 16.3 95 .185 1/4 
70F504AI 500 uh 18.0 91 .195 1/4 
70F564AI 560 uh 19.2 88 .195 1/4 
70F684AI 680 uh 19.8 87 .200 1/4 
70F754AI 750 uh 22.9 80 .210 1/4 
70F824AI 820 uh 22.9 80 .210 1/4 
70F914AI 910 uh 24.0 79 .220 1/4 
70F103AI 1.00 mh 24.0 79 .225 1/4 
70F123AI 1.20 mh 33.6 66 .220 1/4 
70Fl53AI 1.50 mh 37.2 63 .225 1/4 
70F183AI 1.80 mh 42.0 59 .235 1/4 
70F223AI 2.20 mh 45.6 57 .240 1/4 
70F253AI 2.50 mh 45.6 57 .260 3fa 
70F273AI 2.70 mh 45.6 57 .260 3fa 
70F333AI 3.30 mh 51.6 53 .260 3fa 
70F393AI 3.90 mh 57.6 51 .275 3fa 
70F473AI 4.70 mh 64.8 48 .285 3fa 

70F566AI 5.6 uh .492 637 .150 1/4 70F563AI 5.60 mh 69.6 46 .300 3fa 
70F686AI 6.8 uh .624 566 .150 1/4 70F683AI 6.80 mh 78.0 43 .310 3fa 
70F756AI 7.5 uh .624 566 .150 1/4 70F753AI 7.50 mh 85.2 41 .310 :V8 
70F826AI 8.2 uh .744 518 .150 1/4 70F823AI 8.20 mh 92.4 40 .330 3fa 
70F916AI 9.1 uh 1.44 288 .160 1/4 70F913AI 9.10 mh 98.4 39 .330 3fa 
70F105AI 10 uh 1.56 277 .160 1/4 70Fl02AI 10.0 mh 101 38 .335 3fa 
70F125AI 12 uh 1.68 267 .160 1/4 70F122AI 12 mh 100 50 .300 1/2 
70F155AI 15 uh 1.92 250 .165 1/4 70F152AI 15 mh 113 47 .300 1/2 
70F185AI 18 uh 2.28 229 .165 1/4 70F182A1 18 mh 128 44 .325 1/2 
70F225AI 22 uh 2.28 229 .165 1/. 70F222AI 22 mh 144 41 .330 1/2 
70F255AI 25 uh 2.64 213 .170 1/. 70F252AF 25 mh 115 46 .340 5fa 
70F275AI 27 uh 2.64 213 .170 1/. 70F272AF 27 mh 120 45 .353 5fa 
70F335AI 33 uh 2.76 208 .170 1/4 70F332AF 33 mh 134 43 .353 5fa 
70F395AI 39 uh 3.36 188 .175 1/4 70F392AF 39 mh 147 41 .370 5fa 
70F475AI 47 uh 3.36 188 .175 1/4 70F472AF 47 mh 168 38 .384 5fa 
70F565AI 56 uh 3.84 176 .180 1/4 70F502AF 50 mh 175 37 .400 sAl 
70F685AI 68 uh 4.20 169 .180 1/4 70F562AF 56 mh 189 36 .400 5fa 
70F755AI 75 uh 4.56 162 .185 1/4 70F682AF 68 mh 215 34 .415 5fa 
70F825AI 82 uh 4.80 158 .185 1/4 
70F915AI 91 uh 4.92 156 .185 1/4 

70F752AF 75 mh 222 33 .430 5fa 
70F822AF 82 mh 238 32 .430 5fa 

70F104AI 100 uh 7.68 139 .165 1/4 70F912AF 91 mh 250 31 .430 5fa 
70F124AI 120 uh 8.16 135 :165 1/4 70Fl01AF 100 mh 278 29 .446 5fa 
70F154AI 150 uh 8.16 135 .165 1/4 70Fl21AF 120 mh 288 48 .485 7/8 
70F184AI 180 uh 8.16 135 .170 1/4 70F151AF 150 mh 328 44 .505· 7/8 
70F204AI 200 uh 10.3 120 .170 1/4 70F181AF 180 mh 374 41 .525 7/8 
70F224AI 220 uh 11.5 114 .170 1/. 70F221AF 220 mh 424 39 .540 7/8 
70F254AI 250 uh 12.1 111 .170 1/4 70F251AF 250 mh 468 37 .555 7/8 
70F274AI 270 uh 13.2 106 ·.175 1/. 70F271AF 270 mh 490 36 .570 7/8 
70F304AI 300 uh 13.2 106 .175 1/. 70F331AF 330 mh 540 34 .580 7/8 
70F334AI 330 uh 13.9 103 .175 1/4 70F391AF 390 mh 617 33 .600 7/8 
70F354AI 350 uh 14.4 102 .180 1/. 70F471AF 470 mh 704 30 .615 7/8 
70F394AI 390 uh 15.8 97 .180 1/4 70F501AF 500 mh 736 30 .635 7/8 

* Tolerance 0.1 to 1.0 uh ±20%, 1.1 to 15 uh ±1O%, over 15 uh ±5%. * Measured With leads 1/4" long from Q Meter bondong posts. 

PHENOLIC CORE 
SINGLE· LAYER WINDINGS 
Dimensions of core: 316 " diameter x 3/4 " long. Leads are 11/2" long. 

Miller D. C. Milliamp Diameter 
Part Inductance Resistance Rating over 

Number Nominal* Maximum Maximum Winding 

4602 1.0 uh .050 2000 .270 
4604 1.5 uh .093 1800 .270 
4606 2.4 uh .190 1500 .270 
4608 3.9 uh .450 1000 .270 
4609 55 uh .670 850 .270 
4610 6.2 uh .830 700 .270 
4611 8.2 uh 1.20 600 .270 
4612 10.0 uh 1.50 500 .270 

*Tolerance 1.0 uh ::':20%, 1.1 to 10 uh ::':10% 
~~"-

IRON CORE SINGLE LAYER WINDINGS 
Dimensions of core: 732" diameter x 7/8" long. Leads are 1112" long. 

4622 10 Ull -::5°";0 
4624 15 uh :±:5% 

4626 24 uh ::':5% 
4628 39 uh ::':5% 
4629 55 uh :±::5°/a 
4630 62 uh :±:5% 
4631 82 uh ::':5% 
4632 100 uh ::':5% 

PHENOLIC CORE 
3-SECTION WINDINGS 

.11 

.17 
.34 
.65 

1.0 
1.2 
1.9 
3.0 

1500 ~29 

1000 .29 
800 .29 
600 .29 
500· .29 
475 .29 
450 .29 
400 .29 

~= 
Dimensions of core: JH " diameter x :V4" long. Leads are 11/2" long. 

4642 .10 mh ::':5% 5.4 160 .406 
4644 .15 mh ::':5% 6.5 160 .406 
4646 .24 mh ==5~/o 8.5 160 .438 
4648 .39 mh ::':5% 11 160 .500 
4649 .55 mh ::':5% 13 160 .500 
4650 .62 mh ::':5% 15 160 .531 
4651 .75 mh ::':5% 16 160 .531 
4652 1.0 mh ==5% 19 160 .563 

IRON CORE 3-SECTION WINDINGS ~ 
Dimensions of core· 7'" diameter x 7/8" long Leads are 11/2" long J2 

Miller 
Part I nduc!ance @ 

Number 1000 Hertz 
4662 1.0 mh :±:5% 
4664 1.5 mh :±:5% 
4666 2.4 mh :±:5~{' 
4668 3.9 mh :±:5% 
4669 5.5 mh :±:5% 
4670 6.2 mh ::':5% 
4671 8.2 mh :±:5% 
4672 10 mh -+-5% 

. FERRITE CORE 
3-SECTION WINDINGS 

D. C. Milliamp Diameter 
Resistance Rating OYer 
Maximum Maximum Winding 

8.6 160 .469 
11 160 .469 

_ 15 160 .531 
20 160 .563 
25 160 .594 
37 100 .531 
46 100 .563 
50 100 .594 

Dimensions of core· 114" diameter x 7/8" long Leads are 1112" long 

6302 2.5 mh ::':5% 9.0 160 .469 
6304 5.0 mh ::':5% 14 160 .531 
6306 10 mh =5% 31 100 .531 
6308 25 mh =5% 82 65 .531 
6310 50 mh =5% 127 65 .625 

SINGLE LAYER COLOR CODED RF CHOKES 

Par! No. 
74F106AP 
74F126AP 
74F156AP 
74Fl86AP 
74F226AP 
74F276AP 
74F336AP 
74F396AP 
74F476AP 
74F566AP 
74F686AP 
74F826AP 
74F105AP 

The following solenoid wound R.F. Chokes are im
pregnated with a thermosetting varnish and are color 

A standards Form Dimensions 156 x Y.!" ...,..... ~ coded to EI 

R Ohms I Ma. R Ohms I Ma. 
L * Max. Max. Par! No. L* . Max. Max. 

1.0 uh .20 1000 74F125AP 12 uh 3.60 200 
1.2 uh .22 950 74F155AP 15 uh 6.00 150 
1.5 uh .25 900 
1.8 uh .28 850 
2.2 uh .30 800 
2.7 uh .50 700 
3.3 uh .70 600 

74Fl85AP 18 uh 7.50 100 
74F225AI 22 uh 2.00 500 
74F275AI 27 uh 1.85 450 
74F335AI 33 uh 2.00 450 

3.9 uh .80 500 74F395AI 39 uh 2.60 400 
4.7 uh 1.00 400 74F475AI 47 uh 3.50 350 
5.6 uh 1.80 350 74F565AI 56 uh 3.75 300 
6.8 uh 1.85 300 74F685AI 68 uh 4.00 250 
8.2 uh 1.90 275 74F825AI 82 uh 5.10 200 

10 uh 3.00 250 74F104AI 100 uh 6.00 150 

• Tolerance 1.0 to 2.2 uh. :±:20%, 2.7 to 100 uh, ±10% 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1217 



1800 COILS, CHOKES, & INDUCTORS 1800 
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SEE OUR INDUSTRIAL CATALOG FOR COMPLETE COVERAGE 
Custom Windings - May We Quote On Your Require'TIents? 

VLS SERIES VARIABLE INDUCTORS (SHIELDED) 

May be mounted either Vertically or Horizontally 

Printed Circuit: Mil·C·15305 

Tunable Range: .10 uH .12 uH :±:5% - All others :±:10% 
Operating Temperature: - 55°C to +125°C 
Leads: No. 24 TCW 

±.O30" !.020" 

~ I T r .400" -, C32O'j 400" 
I • t.O!o· 
I ~.30o'~ -t 

t.020" .375" 
t.OIZ" 

" ---L 
;r.fjt 1~~ 
L + 0" 

JL -~' "H 
-l!.010 I...-

' .200" 

.025'; .375" '~~~'''' No. 24 (.020 !.002) 

TCW 

HORIZONTAL STYLE VERTICAL STYLE 

OCR 
25°C, Max. 

Nom. Max. I Nom. 
Part No'. L Ohms mA Part No. L 

VLSR10 .10 0.030 2500 VLS121 120.00 
,VLSR12 .12 0.030 2500 VLS151 150.00 
VLSR15 .15 '0.030 2500 VLS181 180.00 
VLSR18 .18 0.035 2400 VLS221 ' 220.00 
VLSR22 .22 0.038 2300 VLS271 270.00 
VLSR27 .27 0.040 2200 VLS331 330.00 
VLSR33 .33 0.040 2200 VLS391 390.00 
VLSR39 .39 0.045 2100 VLS471 470.00 
VLSR47 .47 0.045 2100 VLS561 560.00 
VLSR56 .56 0.050 2000 VLS681 680.00 
VLSR68 .68 0.055 1900 VLS821 . 820.00 
VLSR82 .82 0.060 1800 VLS102 1,000.00 
VLSIRO 1.00 0.070 1700 VLSl22 1,200.00 
VLSIR2 1.20 0.085 1670 VLS152 1,500.00 
VLSIR5 1.50 0.100 1540 VLS182 1,800.00 
VLSIR8 1.80 0.110 1470 VLS222 2,200.00 
VLS2R2 2.20 0.120 1410 VLS272 2,700.00 
VLS2R7 2.70 0.125 1380 VLS332 3,300.00 
VLS3R3 3.30 0.165 1200 VLS392 3,900.00 
VLS3R9 3.90 0.180 1135 VLS472 4,700.00 
VLS4R7 4.70 0.245 985 VLS562 5,600.00 
VLS5R6 5.60 0.265 950 VLS682 6,800.00 
VLS6R8 6.80 0.330 853 VLS822 8,200.00 
VLS8R2 8.20 0.460 720 VLSI03 10,000.00 
VLSI00 10.00 0.640 620 VLS123 12,000.00 
VLS120 12.00 0.800 545 VLS153 15,000.00 
VLS150 15.00 0.865 520 VLS183 18,000.00 
VLS180 18.00 0.940 504 VLS223 22,000.00 
VLS220 22.00 1.03 460 VLS273 27,000.00 
VLS270 27.00 1.18 418 VLS333 33,000.00 
VLS330 33.00 1.30 398 VLS393 39,000.00 
VLS390 39.00 1.41 385 VLS473 47,000.00 
VLS470 47.00 1.61 350 VLS563 56,000.00 
VLS560 56.00 2.08 330 VLS683 68,000.00 
VLS680 68.00 2.20 320 VLS823 82,000.00 
VLS820 82.00 2.42 300 VLS104 100,000.00 
VLS101 100.00 2.15 333 

FIXED COILS 
The 75F series are of Polypropylene moulded 
around an accurately positioned winding. Un· 
surpassed stability and uniformity is obtained. 
Frequency range: 50 MHz to 450 MHz 
Lead length: 'K/' ±Ji2" 
Maximum length: .38 inches 
Maximum width: .23 inches 

Miller Q DC 
Part Number Inductance Minimum cu~rent 

75F238MPC .023 uH 110 1A 
75F328MPC .032 uH 110 1A 
75F518MPC .051 uH 110 1A 
75F117MPC .110 uH 110 1A 
75F157MPC .150 uH 110 1A 
75F227MPC .270 uH 110 .5A 
75F397MPC .390 uH 110 .5A 

, 75F477MPC .470 uH 110 .5A 
75F597MPC .590 uH 110 .5A 

DCR 
25OC, Max. 
Max. I 
Ohms mA 

2.38 316 
,2.52 306 
2.88 288 
3.18 273 
3.50 260 
4.80 222 
5.44 209 
5.90 201 
6.30 194 
7.20 181 
8.00 172 

12.00 141 
13.50 132 
16.50 119 
18.00 114 
20.50 107 
22.50 102 
42.00 76 
47.50 71 
53.00 67 
62.50 65 
69.50 58 
75.00 56 

100.00 49 
64.00 60 
84.00 52 
93.00 50 

104.00 45 
173.00 35 
187.00 32 
220.00, 30 
253.00 28 
285.00 26 
311.00 24 
385.00 22 
420.00 20 

Wire Size 

22AWG 
22AWG 
22AWG 
22AWG 
22AWG 
26AWG 
26AWG 
26AWG 
26AWG 

I.F. COMPONENTS SUB MINIATURE 

I ...... r;' ~' ... 
~ .... I"'" 

• I II') : '" i1 ' '. ,,,-
The transformers in this series represents the state of 
the. art, as it relates to a commercial product. In both 
the 455 kc. and 10.7 Me. -groups there are a complete 
set of I.F. transformers as well as Ratio Detector and 
Discriminator transformers. 
Dimensions: 8849. 8850. 8851, 8805. 8806. 8807 

- %" x ~l' x 112" high • 8852, 8853 & 8854 -
'%," sq. x %" hi,h • 8810,8811,8812 & 8813-
%0" sq. X '~" high 

Cat. No. 

8849 
8850 
8851·A 
8852 
8853 
8854 

8805 
8806 
8807 
8810 
8811 
8812 
8813 

Specs DescriPtion 
10.7 Me. Transistor Transformers 

500 kc. P P 10.7 Mc. Ratio Detector 
300 kc. P P 10.7 Mc. Discriminator 
6db 300 kc. 10.7·Mc. DoubleTuned IF 
100 K..JOO 10.7 Me. Single Tuned IF 
20 K-500 10.7 Mc. Single Tuned IF 
25 K-SOO 10.7 Mc. Single Tuned IF 

455 Kc. Transistor Transformers 
20 kc. P P 1455 kc. Ratio Detector 
20 kc. P P 455 kc. Discriminator 
6 db 15 kc. 455 kc. Double Tuned IF 
50 K-500 455 kc. Single Tuned IF 
30 K·SOO 455 kc. Single Tuned IF 
20 K·5 K 455 kc. Single Tuned IF 
Oscillator (455 kc. IF). 

(Tuning Cap. 78 to 110 pf. Max.) 

ADJUSTABLE R.F. COILS 9100 SERIES SHIELDED 

Part No. 
9101 
9102 
9103 
9104 
9105 
9106 
9107 
9108 
9109 
9110 
9111 
9112 
9113 
9114 
9115 
9116 
9117 

These ultra compact adjustable coils offer a good 
inductance range with relatively small changes in 
Q. Tuning is accessible from either top or bottom, 
of the assembly. Magnetic shielding is achieved 
by the use of cup cores while the copper shield 
offers effective electro static shielding. Printed 
circuit terminals on base and shield. 

L Min. 
.099 
.129 
.165 
.246 
.366 
.588 
.830 

1.44 
2.52 
5.35 

12.50 
26.25 
64.57 

147.00 
422.00 

1.05 
3.36 

Applications between 10 kHz and 200 MHz 
Dimensions: .440" Sq. x .550" High. 

L Max. Max. DC Ohms Max. Current 
.134 0.01 4.85 A 
.192 0.01 4.43 A 
.258 0.02 3.97 A 
.418 0.02 3.83 A 
.627 0.02 3.43 A 
.950 0.90 5.16.00 mA 

1.54 1.02 485.00 mA 
2.94 1.38 417.00 mA 
5.70 1.76 368.00 mA 

13.49 2.92 286.00 mA 
29.45 4.72 225.00 mA 
71.25 6.97 185.00 rnA 

163.00 9.98 155.00 mA 
430.00 16.32 121.00 mA 

1.10 27.84 92.00 mA 
3.74 41.06 76.00 mA 

11.12 78.92 55.00 mA 

ECONOMY ADJUSTABLE R.F.CHOKES 
Through the use of a recently developed 
Nylon molding process weare able to t t 
offer an inexpensive line of adjustable -, 
chokes. These items feature a wide in· . ' 
ductance range which has been achieved 
through the' use of a threaded ferrite ,', 
core. They can be adjusted from either 
the top' or bottom. This lends a degree 
of fleXibility to your design. Mounting is Dimensions: 
achieved by means of a metal clip in a 318" x 1318" long. 
~t round hole or a special keyed hole. 
Instructions suppl ied with each coi I. ' 

Miller R Max. 
Part Inductance Inductance Ohms Current 

Number Minimum Maximum Max. Ma. 

4201 .300,uh .580 uh .04 636 
4201·A .550 uh 1.10 uh .05 636 
4202 1.00 uh 2.50 uh .15 400 
4203 2.00 uh 5.50 uh .19 400 
4204 5.00 uh 12.0 uh 1.1 126 
4205 lD.O uh 25. uh 1.6 100 
4206 20.0 uh 55. uh' 2.3 100 
4207 50.0 uh 140. uh 4.0 100 
4208 120. uh 330. uh 6.6 100 
4209 3lD. uh 860. uh 12. 100 
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VERTICAL MOUNTED PRINTED SHIELDED SUBMINIATURE ADJUSTABLE RF COILS 

II 
CIRCUITVELVETORK ADJUSTABLE 
RF COILS 
Dimensions (form only) Over Collar 3!a" Oia. x :Y4" 
long. 

The coil form is Polyester impregnated Alpha 
Cellulose tubing with" internally bonded resilient 
ribs which provide both thread and torque control. 
Coils may be adjusted from either end of form 

Dimensions: '/2" sq., x 0/0" high. 

These compact adjustable coils offer a minimum "two-to
one inductance range with relatively small changes in Q. 
The tuning adjustment is accessible from ei,ther the top 
or bottom of the coi I assembly. Magnetic shielding is 
achieved through the use of cup cores while the metal 
shie"ld offers effective electrostatic shielding. Printed 
circuit terminals on base and shield 

Miller Inductance Inductance R Ohms Max. Dia. over Miller Inductance Inductal1ce R Ohms Max. Part No. Min. Max. Max. Current Ma. Winding Part No. Min. Max. Max. Current Ma. 
23AI07RPC .095 uH .125 uH .02 4100 .40 
23AI57RPC .130 uH .170 uH .02 1600 .37 9050 1.5uH 3.0 uH .66 80 
23A227RPC .185 uH .265 uH .02 1600 .37 9051 3.0 uH 7.0 uH .85 125 
23A337RPC .285 uH .410 uH .03 1000 .37 9052 7.0 uH 14.0 uH 1.38 80 
23A477RPC .420 uH .580 uH .03 2500 .37 9053 14.0 uH 28.0 uH 2.10 80 
23A687RPC .540 uH .850 uH .03 1600 .37 9054 28.0 uH 60.0 uH 3.00 100 
23A827RPC .640 uH 1.00 uH .03 --~.~~~- .37 --- ._ .. -_ ... _- .- . __ ._-- _ . 
23AI06RPC ·--.76CfuH .-

1.25 
-
uH ---.04 .. --~- 9055 60.0 uH 120.0 uH 4.00 100 .37 9056 120.0 uH 280.0 uH 5.75 80 23AI56RPC 1.20 uH 1.87 uH .06 1000 .37 9057 280.0 uH 650.0 uH 12.00 80 23A226RPC 1.65 uH 2.75 uH .14 400 .37 9058 650.0 uH 1.3 mH 15.00 100 23A336RPC 2.40 uH 4,10 uH .17 400 .37 9059 1.3 mH 3.0 mH 23.00 100 23A476RPC 3.40 uH 5.80 uH .24 400 .37 ------- - ------- _. --_ .. c·- - .... 23A686RPC 4.60 uH 8.50 uH .39 250 .37 141-9059·1 1.8 mH 2.2 mH 10.00 

c#~~26RPC. 5.60 uH - 10.00 uH _:6~_ 160 .37 - 9060 3.0 mH 10.0 mH 76.00 30 
23AlO5RPC 

-
7.10 uH 12.50 

-
uH .77 -160 .37 9061 8.0 mH 20.0 mH 110.00 30 

23AI55RPC 10.00 uH 18.70 uH 1.68 
23A225RPC 14.80 uH 27.50 uH 1.91 
23A335RPC 22.00 uH 41.00 uH 2.34 
23A475RPC 31.00 uH 58.00 uH 2.72 
23A685RPC 43.50 uH 85.00 uH 3.30 
23AB25RPC 61.00 uH 100.00 uH 3.89 
23A104RPC -76.00 uH 125.00 uH . 4.39 
23AI54RPC 105.00 uH 187.00 uH 5.46 
23A224RPC 160.00 uH 275.00 uH 6.70 
23A334RPC 240.00 uH 410.00 uH 8.30 
23A474RPC 360.00 uH 580.00 uH 10.50 
23A684RPC 530.00 uH 850.00 uH 12.90 
23A824RPC 700.00 uH 1.00 mH 14.90 - ----
23AI03RPC 910.00 uH 1.25 mH 17.10 
23A153RPC 990.00 uH 1.87 mH 28.20 
23A223RPC 1.60 mH 2.75 mH 34.80 
23A333RPC 2.40 mH 4.10 mH 42.90 
23A473RPC 3.40 mH 5.80 mH 51.60 
23A683RPC 5.15 mH 8.50 mH 63.60 
~.2.3RPC 7.40 mH 10.00 mH 75.60 ... 

mH "12.50 --
23AI02RPC 9.80 mH 87.30 
23A152RPC 12.00 mH 18.70 mH 111.00 
23A222RPC 12.10 mH 27.50 mH 197.00 
23A332RPC 18.20 mH 41.00 mH 244.00 
23A472RPC 27.50 mH 58.00 mH 302.00 
23A682RPC 40.00 mH 85.00 mH 378.00 
23A822RPC 50.00 mH ]00.00 mH 423.00 
23AIOIRPC 62.00 mH 125.00 mH 468.00 

MEDIUM DUTY : ~ 
DUO-LATERAL LINE • Ii 
FILTER CHOKES 

:... 
Cat. 
NO. Amps. 

7826 5 
7827 10 
7828 15 
7829 20 

Ohms Induc. Dimensions 
.28 570 uH 21/2" x 4" 
.15 370 uH 21,'2" x 4" 
.085 200 uH 21/2" x 4" 
.05 135 uH 2112" x 4" 

LIGHT DUTY 
DUO-LATERAL LINE 
FILTER CHOKES 
Single Line Filter Chokes 
Dimensions: 17/8" x 1¥4". 

Amps. 
2 
3 
5 
8 

Ohms 
.7 
.25 
.1 
.05 

uH 
600 
250 
100 

50 

DUAL LINE FILTER CHOKES 
Dimensions: 31/4" X 2118". 

cat. No. 
0·7825 
0·7825·3 
0·7825·5 
0·7825·8 

Amps. 
2 
3 
5 
8 

Ohms 
.7 
.25 
.1 
.05 

uH 
600 
250 
100 

50 

HEAVY DUTY ~ 
HASH CHOKES ,...u..I¥HJrM~ 

Part UK Ohms 
Amps. 

Dlmen· 
No. +20% Max. slons 

5218 3.35 .010 20 l~"XUU' 
5219 4.90 .016 15 1/2" x 1114" 
5220 8.80 .021 10 1/2" x 1114" 
5230 4.00 .012 8 K," x iiJ" 5240 40.00 .082 3 'X," x 1 ~" 
5248 68.00 .054 5 'J{2." x 1'14" 
5250 100.00 .216 2 ~," X 111411 

5252 125.00 .080 3.5 1/2" x 11/4" 
5254 250.00 .170 2.5 Ul' x 11/4" 
5256 500.00 .260 2.0 . '1l' X 11/4" 
5258 1000.00 .550 1.0 1/2" ~ 11/4" 

*5300 100.00 .087 2.5 =¥4" x 1M2" 
"Dual Choke: 

E.lectrical measurements per section 

100 .37 9062 15.0 mH 40.0 mH 150.00 30 
100 .37 9063 20.0 mH 60.0 mH 175.00 25 
100 .37 
100 .40 
100 .40 
100 -4~- HIGH Q MOLDED ADJUSTABLE COILS -_.- 100 .-. .40 
100 .40 The 48A Series of COils listed below may easily be tapped at 1/8, 114, 
100 .44 %, Sfa, 3/4, 7/8 turn if desired. 

~-
100 .44 Frequency Range: 30 MHz to 250 MHz 
100 .48 Wire Size: 20 AWG tinned copper 

Form Length: .73 inches 100 .48 
Coil DO: .310 inches 100 t--~3_ 

100-- Lead Spacing: .408 inches .58 
65 .45 Core: 10·32 x %" Carbonyl J 

65 .45 
65 .48 Miller 
65 .48 Part NO. 
65 .55 
65 .55 48A518mpc -_ .. _. .. 48A778mpc 
65 .55 48A117mpc 
65 .60 48A147mpc 
33 .60 48A187mpc 
33 .60 48A227mpc 33 .60 48A257mpc 
33 .58 48A287mpc 
33 .58 48A317mpc 
33 .60 

/!~Ir j~~. t !jjl.!i'~b DUAL LINE 

~I' I iiI FILTER CHOKES 

Miller Dual Duo·lateral line Filter Chokes are 
wound with two coils on one form, giving the 
advantage of small physical size in cases 
where space requirements are stringent and 
two single coils would occupy too much area. 
Identical in specifications, except for dimen· 
5ions, to our Single type Ou'o~Lateral chokes. 
They are wound on white ceramic forms.2" in 
diameter by 41/;;.>" long. 

Cat. No. 
0·7826 
0·7827 
0·7828 
0·7829 

Amps. 
5 

10 
15 
20 

Ohms 
.28 
.15 
.085 
.05 

uH 
570 
370 
200 
135 

DimenSions 
41h'.' X 4" 
41,-2" x 4" 
4112" x 4" 
4112")( 4" 

This series of single pi affords 
maximum Q with minimum resistance through 
the use of ferrite core material. The coils are 
impregnated in a fungus resistant 
Form Dimensions .187" x SiB". 

lacquer. 

Max. R Max. 
Part No. l±5% Ohms Ma. 

73F104AF 100.0 uH 2.0 250 
73F124AF 120.0 uH 2.2 250 
73F154AF 150.0 uH 2.5 250 
73F184AF 180.0 uH 2.9 250 
73F224AF 220.0 uH 3.2 250 
73F274AF 270.0 uH 3.6 250 
73F334AF 330.0 uH 3.8 250 
73F394AF 390.0 uH 4.2 225 
73F474AF 470.0 uH 4.8 200 
73F564AF 560.0 uH 5.3 200 
73F684AF 680.0 uH 6.0 200 
73F824AF 820.0 uH 6.8 200 
73FI03AF 1.0 mH 7.5 150 
73F123AF 1.2mH 7.8 150 
73F153AF 1.5mH 8.8 150 .. _--_ .. -
73F183AF 1.8 mH 11.0 150' 
73F223AF 2.2mH 12.0 150 
73F273AF 2.7mH 13.5 125 
73F333AF 3.3 mH 15.1 125 
73F393AF 3.9mH 18.0 125 
73F473AF 4.7mH 21.5 100 
73F563AF 5.6 mHo 25.0 80 
73F683AF 6.8 mH 29.0 80 
73F823AF 8.2mH 30.0 80 
73FI02AF 10.0 mH 34.0' 80 

Minimum Maximum D.C. 
Inductance Inductance Current 

.046 uH .055 uH 2A 

.071 uH .082 uH 2A 

.099 uH .122 uH 2A 

.118 uH .157 uH 2A 

.150 uH .207 uH 2A 
.181 uH .278 uH 2A 
.209 uH .283 uH 2A 
.241 uH .316 uH 2A 
.270 uH .351 uH 2A 

MICRO-MINIATURE MOLDED 
RF CHOKES 
We are pleased to offer the following series of 
mold.,1 RF chokes. They represent what we 
believe to be the smallest package for the 
current rating specified. C.olor Coding is per 
MIL·C·15305. 

Inductance Mal. Milli· 
Micro· D.C. amp 

Miller MS henries Resis· Rating 
Part No. Type ±10% tance Max. 

9230·94 75083·1 .10 .07 1100 
9230·96 75083·2 .12 .08 1100 
9230·00 75083·3 .15 .10 1100 
9230·02 75083-4 .18 .12 1010 
9230·04 75083·5 .22 .14 935 
9230·06 75083:6 --''27 -:ii5 87'5 
9230·08 75083·7 .33 .20 780 
9230·10 75083-8 .39 .30 640 
9230·12 75083·9 .47 .35 590 
9230·14 75083·10 .56 .50 495 
9230-=-16 1'5083-11 

---
.60 450 .68 

9230·18 75083·12 .82 .85 380 
9230·20 75083·13 1.00 1.00 350 
9230·22 75084·1 1.20 .18 825 
9230·24 75084·2 1.50 .22 745 
9230·26 75084:3 1.80 ;30 640 
9230·28 75084·4 2.20 .40 550 
9230·30 75084·5 2.70 .50 495 
9230·32 75084·6 3.30 .85 380 
9230·34 75084·7 3.90, 1.00 350 
'9230·36 75084-8 -4.70 1.20 320 
9230·38 75084·9 5.60 1.80 260 
9230·40 75084·10 6.80 2.00 245 
9230·42 75084·11 8.20 2.70 210 
9230·44 75084·12 10.00 3.70 180 
9230·46 75084·13 --12~00 2.70 210 
9230·48 75084·14 15.00 2.80 205 
9230·50 75084·15 18.00 3.10 195 
9230-52 75084·16 22.00 3.30 190 
9230·54 '15084·17 27.00 3.50 185 
9230·56 7508'5·1 -33.00 3.40 187 
9230·58 75085·2 39.00 3.60 180 
9230·60 75085·3 47.00 4.50 165 
9230·62 75085-4 56.00 5.70 145 
9230·64 75085·5 68.00 6.70 135 

-9230·66 7508'5-6 82~00 7.30 130 
9230-68 75085·7 100.00 8.00 125 
9230·70 75085·8 120.00 13.00 97 
9230·72 75085·9 150.00 15.0J 85 
9230·74 75085·10 180.00 17.00 79. 
9230-:76 .75085-fi 220.00 2COO 73 
9230·78 75085·12 270.00 25.00 65 
9230·80 75085-13 330.00 28.00 62 
9230·82 75085·14 390.00 35.00 55 
9230·84 75085·15 470.00 42.00 50 
9230-"86 75085=16 560.00 46-:00 48 
9230-88 75085·17 680.00 60.00 42 
9230·90 75085·18 820.00 65.00 40 
9230'92 75085·19 1000.00 72.00 38 

MOld Size: .095 ±.01O Diameter, .250 ±.010 
Length. 
Lead~: AWG #24 TCW, 1.500 ±.188 Length. 

1800 
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1800 COILS. CHOKES. & INDUCTORS 1800 

J. W; MILLER DIVISION. BELL INDUSTRIES /DEPT. EM. 19070 Reyes, A~e;; ,Rancho Dominguez. CA 90221 / (213) 537·5200 

J.W.Miller 5500& 5600' " 
HIGH CURRENT FILTER CHOKES , 

Chokes are ideal for all EMI/RFI filteri~g applications. They are 'also ' 
suitable for energy storage inductors in switching power supplies: 

Covered with shdnk tubing and 'varnish impregnated. ' 
Printed Circuit mounting. ' 

5500 SERIES High saturation flux density ferrite rods: 

* Inductance measured @ 1 kHz with 0 Amps D~C. current. ' 
Typical inductance change is less than 5% @ maximum rated current. 

Leads: 1" long. Tinned within 1/8" of body. 

* R,dc I,dc Dim. Dim. I 
Miller LuH Max. Max. A B 

Number .:!:.10% Ohms Amps Max. Max; i 
; 

5501 5 .013 10 .88 .63 
5502 10 ,.017 9 1.12 .63 
5503 27 .030 7 .88 .81 
5504 50 .045 5.6 1.12 .81 
5505 100 .061 4.9 1.12 .81 -r-t A=j~. 5506 150 .069 4.6 1.38 .81 
5507 250 .089 4 1.62 .81 
5508 5 .009 14 .88 .64 

~~~-m 5509 10 .012 12 1.12 .64 8 I 
5510 27 .022 9 .88 .88 

P 5511 50 .028 ,8 1.12 .88 ' ~~ 
5512 68 .034 7.3 1.12 .88 
5513 100 .038 6.8 1.38 .88 
5514 ' 150 .046 , 6.3 1.62 .88 
5515 5 .006 19 1.12 .69 

1" 
5516 10 .008 16 1.38 .69 ±..06 
5517 27 .014 12,5 1.12 .94 

L 5518 50 .020 10.5 1.38 .94 
5519 68 .023' 10 1.38 .94 
5520 100 .027 10 1.62 ' .94 

5521 5 .004 23 1.38 .72 
5522 10 .006 20 1.69 .72 
5523 27 .010 15 1.38 1 
5524 50 .013 15 1.62 1 

5600 SERIES High saturation flux density ferrite bobbins'. 

* Inductance measured @ 1 kHz with 0 Amps D.C. current. 
Typical inductance change is less than 5% @ twice rated 'current. 

* R,dc I,dc Dim. Dim. 
Miller LuH Max. Max. A B 

Number .:!:.10% Ohms Amps Max . Max. 

5601 5 . 007 15 .83 .91 
5602 10 .008 14 .83 .91 
5603 25 .023 8 .83 .91 
5604 50 .034 6.6 .83 .91 rA-t 5605 100 .072 4.5 .83 .91 

5606 250 ,173 2.9 .83 .91 
5607 500 .378 2 .83 .91 

I 5608 1,000 .801 1.3 .83 :91 
5609 2,500 2.04 .85 .83 .91 
5610 5 .005 20 1.22 1.11 

5611 10 .006 17 1.22 1.11 8 

5612 25 .009 14 1.22 1.11 

+-5613 50 .017 10 1.22 1.11 
5614 100 .034 7 1.22 1.11 
5615 250 .083 4.6 1.22 1.11 

5616 500 .129 3.7 1.22 1.11 
5617 1,000 .279 2.5 1.22 1.11 
5618 2,500 .690 1.6 1.22 1.11 1" 
5619 50 .012 14 1.50 1.11 ±. .06 
5620 100 .025 9.8 1.50 1.11 

L 5621 250 .059 6:4 1.50 1.11 
5622 500 .090 5 1..50 1.11 
5623 1,000 .195 3.5 1.50 1.11 
5624 2,500 .499 2.2 1.50 1.11 
5625 5,000 1.08 1.5 1.50 1.11 
5626 100 .018 14 1.50 1.50 

5627 250 .040 9 1.50 1.50 
5628 500 .085 6,5 1.50 1.50 
5629 1,000 .183 4.4 1.50 1.50 
5630 2,500 .464 2.8 1.50 1.50 
5631 5,000 .714 2.2 1.50 1.50 
5632 10,000 1.55 1.5 '1.50 1.50 
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1800 COILS, CHOKES, & INDUCTORS 1800 
QUALITY COILS SINCE 1946 

SUBMINIATURE SHIELDED 
VARIABLE INDUCTORS 
.0B JlH - 12 mH TYPE 6740 

• ~OO'3' ~ sa. @ 
T···· 

H~5~ -j f-l~ I 
iMAX 1 

MINIATURE SHIELDED 
VARIABLE INDUCTORS 
.25 JlH - 70 JlH 

MINIATURE SHIELDED 
VARIABLE INDUCTORS 

TYPE 435 

TYPE 434 

~~:o @) 66 Max 

I~ 
1-..560 oJ 21"' ~ ~ , Sq' I 68 

Max 

HIGH CURRENT CHOKES 
TYPE 6950 

---10 0. 
1-1.25 Mln,+ 1.20--1 -1 thru -7, .93 Max. I I 

Typ. Max. -8 thru -73, .83 Max:"! I"-

HIGH CURRENT CHOKES 

--[ ..... _---

---40 8 
. h 78+1.25 MIn.J .J 53 L 

Max Typ, -I 'IMax r 

----c::jC}~--

L 78 +125 MIn.J 
I-Max Typ l 

SHIELDED HIGH 
CURRENT CHOKES 
I 0 pH -,- 1.0 H TYPE 6900 

DO 
-1 

MINIATURE HIGH CURRENT 
CHOKES 

1.0}lH -100 mH TYPE 7070 

---~o @ 
I- .53+- 1.25:-1 .2q I 

Max. Min. Typ. Max. j-

MINIATURE CHOKES 
250 pH - 10.0 mH 

----1IIII!IIt---

MINIATURE CHOKES 

---~I-----

.50 l L 125 Min ---l 
Max I I Typ I 

TYPE 659 
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1800 COILS, CHOKES, & INDUCTORS 1800 

~ALy~-=---=---=---
RFCHOKE;~:==========~ ~ 

=- --
~, 14· C 1 o~ Ii "-"";:> 

Epoxy Conformal Coated Inductors Model No. A B ~ 0 

FEATURES 
MAX. .300 .120 .021S 

IR-2 
[7.62) [3.0S) [.534) 

• Equivalent in quality to molded chokes MIN. .270 .100 2.9202 .0185 
[6.86) [2.54) [74.17) [.458) 

at a lower price. 
• Excellent for automatic insertion. 

MAX. .440 .180 .027 

IR-4 
[11.18) [4.57) [.686) 

MIN. .410 .150 2.985 .023 
[10.41) [3.81) [75.82) [.584) 

MODEL NO. IR·2 MODEL NO. IR-4 

Ind. Q. Test Freq. Ind. Q. Test Freq. Ind. Q. Test Freq. Ind. Q. Test Freq. 
(p.h) Tal. Min. L&Q (Mhz) (j<h) Tal. Min. L&Q(Mhz) (j<h) Tal. Min. L&Q(Mhz) {j<h) Tal. Min. L&Q(Mhz) 

.10 ±10% 40 25.0 12.0 ±10% 45 2.S .15 ±20% 50 2S.0 27.0 ±10% 60 2.S 

.12 ±10% 40 25.0 15.0 ±10% 40 2.5 .22 ±20% 50 25.0 33.0 ±10% 65 2.5 

.15 ±10% 38 25.0 18.0 ±10% 50 2.5 .33 ±20% 45 25.0 36.0 ± 5% 60 2.5 

.16 ±10% 35 25.0 22.0 ±10% 50 2.5 .47 ±20% 45 25.0 39.0 ± 5% 60 2.S 

.22 ±10% 33 25.0 27.0 ±10% 50 2.5 .56 ±lO"k 50 25.0 43.0 ± 5% 60 2.5 

.27 ±10% 33 25.0 33.0 ±10% 45 2.5 .68 ±10% 50 25.0 47.0 ± 5% 55 2.5 

.33 ±10% 30 25.0 39.0 ±10% 45 2.5 .82 ±10% 50 25.0 51.0 ± 5% 55 2.5 

.39 ±10% 30 25.0 47.0 ±10% 45 2.5 1.00 ±10% 50 25.0 56.0 ± 5% 5S 2.5 

.47 ±10% 30 25.0 56.0 ±10% 45 2.5 1.20 ±10% 33 7.9 62.0 ± 5% 55 2.5 

.56 ±10% 30 25.0 68.0 ±10% 50 2.5 1.50 ±lO"k 33. 7.9 68.0 ± 5% 55 2.5 

. 68 ±10% 28 . 25.0 82.0 ±10% 50 2.5 1.80 ±10% 33 7.9 75.0 ± 5% 55 2.5 

.82 ±10% 28 25.0 100. ±10% 50 2.5 2.20 ±10% 33 7.9 82.0 ± 5% 50 2.5 
1.00 ±10% 25 25.0 120. ±10% 30 .79 2.70 ±10% 33 7.9 91.0 ± 5% 50 2.5 
1.20 ±10% 25 7.9 150. ±10% 30 .79 3.30 ±100/o 33 7.9 100.0 ± 5% 50 2.5 
1.50 ±10% 28 7.9 180. ±10% 30 .79 3.90 ±10% 33 7.9 110.0 ± 5% 60 .79 
1.80 ±10% 30 7.9 220. ±10% 30 .79 4.70 ±10% 33 7.9 120.0 ± 5% 65 .79 
2.20 ±10% 30 7.9 270. ±10% 30 .79 5.60 ±10% 45 7.9 130.0 ± 5% 65 .79 
2.70 ±10% 37 7.9 330. ±10% 30 .79 6.80 ±lO"k 50 7.9 150.0 ± 5% 6S .79 
3.30 ±10% 45. 7.9 390. ±10% 30 .79 8.20 ±10% 50 7.9 160.0 ± 5% 6S .79 
3.90 ±10% 45 7.9 470. ±10% 30 .79 10.0 ±lO"k 55 7.9 180.0 ± 5% 65 .79 
4.70 ±100/o 45 7.9 560. ±10% 30 .79 12.0 ±10% 65 2.5 200.0 ± 5% 6S .79 
5.60 ±10% 50 7.9 680. ±10% 30 .79 15.0 ±10% 65 2.5 220.0 ± 5% 65 .79 
6.80 ±10% 50 7.9 820. ±1C)% 30 .79 18.0 ±10% 75 2.5 240.0 ± 5% 65 .79 
8.20 ±1()% 55 7.9 1000. ±10% 30 .79 22.0 ±10% 75 2.5 

10.0 ±10% 55 7.9 

TYPE IH, IHA & IHY SERIES 
High Current Filter Chokes 
FEATURES IH 

• Axial or radial leads for printed circuit mounting 

ELECTRICAL SPECIFICATIONS ~ 
IHA = • Pre-tinned leads 

• Designed for noise filtering for switching regulators, power 
Ind. DC Sell-Resonant amplifiers, power supplies and SCR or Triac control circuits. 

@1 KHz Current Resistance Frequency 
Model *±10% (Max.) (Max.) (Min.) 

ELECTRICAL SPECIFICATIONS 
IHA-l0l 50 j<h 1 amp .120 4.0 MHz 

Ind. DC Self-Resonant IHA-l02 100 j<h 1 amp .180 2.0 MHz 
@1 KHz Current Resistance Frequency IHA-l03 250 j<h 1 amp .300 1.0 MHz 

Model "±10% (Max.) (Max.) (Min.) IHA-l04 500 j<h l·amp .500 .8 MHz 
IHA-l05 l000j<h 1 amp .600 .5 MHz 

IH-3 5j<h· 3 amps .0150 40 MHz 
IH-3 10 j<h 3 amps .0180 25 MHz IHA-201 27j<h 2 amps .0850 5.5 MHz 
IH-3 27 j<h 3 amps .0350 8 MHz IHA-202 5Oj<h 2 amps .100 4.0 MHz 
IH-3 50 j<h 3 amps .0500 5 MHz IHA-203 100 j<h 2 amps .150 2.0 MHz 
IH-3 100 j<h 3 amps .0650 2.5 MHz IHA-204 250 j<h 2 amps .250 1.0 MHz 
IH-3 150 j<h 3 amps .0750 2.0 MHz IHA-205 500 j<h 2 amps .450 .5 MHz 
IH-3 250 j<h 3 amps .090.0 1.0 MHz IHA-301 5j<h 3 amps .02S0 2S.0 MHz 

IH-S 5j<h 5 amps .0120 30 MHz IHA-302 10 j<h 3 amps .0350 20.0 MHz 

IH-S 10,.h Samps .01S0 20 MHz IHA-303 27j<h 3 amps .050 6.0 MHz 

IH-S 27j<h 5 amps .0250 7MHz IHA-304 50 j<h 3 amps .0650 4.0 MHz 

IH-S 50 JLh 5 amps .0300 4 MHz IHA-305 100 JLh 3 amps .0750 2.0 MHz 

IH-5 68 JLh S amps .0350 3.5 MHz IHA-501 SJLh Samps .01 SO 50.0 MHz 
IH-S 100 JLh Samps .0500 2.S MHz IHA-502 10JLh 5 amps .02S0 40.0 MHz 
IH-S 150 JLh 5 amps .0600 2.0 MHz 

IHA-S03 27 JLh S amps .OOSO 7.0 MHz 

IH-l0 5 JLh 10 amps .0100 30 MHz IHA-504 5Oj<h S amps .OSO 2.0 MHz 

IH-l0 10 JLh 10 amps .0120 20 MHz IHA-505 100 JLh 5 amps .0650 1.0 MHz 

IH-l0 27 JLh . 10 amps .0180 7MHz 
IH-l0 50 JLh 10 amps .0250 4 MHz IHV-15-500 500 j<h 15 amps .0500 0.8 MHz 
IH-l0 68 JLh 10 amps .0270 3.5 MHz IHV-20-200 200 j<h 20 amps .0210 1.2 MHz 
IH-l0 100 JLh 10 amps .0300 2.5 MHz IHV-28-60 60 j<h 28 amps .00850 1.9 MHz 

IHV-30-150 150 JLh 30 amps .0130 2.1 MHz 
IH-15 5j<h 15 amps .0080 30 MHz IHV-4D-39 39 j<h 40 amps .00480 2.S MHz 
IH-15 10 j<h 15 amps .0100 20 MHz IHV-45-92 92 j<h 45 amps .007S0 2.9 MHz 
IH-15 27 JLh 15 amps .0150 7 MHz IHV-50-5O 50 j<h 50 amps .00450 3.1 MHz 
IH-15 50 j<h 15 amps .0200 4 MHz IHV-60-24 24 JLh 60 amps .00250 5.7 MHz 

"Inductance measured wHh zero D.C. current. 

For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078. Phone 605-665-9301 
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1800 COILS, CHOKES, & INDUCTORS 1800 

GAI.0 RF CHOKES, MIL.C.15305D -r-\--+E_T$P_. _i-! __ B-_--;-!---------~-DD-IA.
Epoxy Molded, Flame Retardant, D~A. ·~---·--·I-·~~I 
Standard and Shielded Types ..1-\ ____ L.-____ --' 

DIMENSIONS 

INDUCTANCE RANGE & MIL STANDARD 

INDUCTANCE RANGE CLASSIFICATION M 
Model No. ---~--------------St~~~!rd 

From To Grade Class 

IM·2 

IM-4 

IM-6 

IM-8 

IM-10 

IMS-5 100,000 JLH 

MODEL NO. IM·2 

IND. Q IND. Q 
lILh) TOl. MIN. 

Test 
Freq. 
l&Q 
(Mhz) 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

lILh) TOl. MIN. 
.10 ±100/0 40 
.12 ±100/0 40 
.15 ±100/0 38 
.18 ±100/0 35 
.22 ±100/0 33 
.27 ±100/0 33 
.33 ±100/0 30 
.39 ±100/0 30 
.47 ±100/0 30 
.56 ±100/0 30 
.68 ±100/0 28 
.82 ±100/0 28 

1.00 ±100/0 25 
1.20 ±100/0 25 
1.50 ±100/0 28 
1.80 ±100/0 30 
2.20 ±100/0 30 
2.70 ±100/0 37 
3.30 ±100/0 45 
3.90 ±100/0 45 
4.70 ±100/0 45 
5.60 ±100/0 50 
6.80 ±100/0 50 
8.20 ±100/0 55 

10.0 ±100/0 55 
12.0 ±100/0 45 
15.0 ±100/0 40 
18.0 ±100/0 50 

7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
2.5 
2.5 
2.5 

22.0 ±100/0 50 
27.0 ±100/0 50 
33.0 ±100/0 45 
39.0 ±100/0 45 
47.0 ±100/0 45 
56.0 ±100/0 45 
68.0 ±100/0 50 
82.0 ±100/0 50 

100.0 ±100/0 50 
120.0 ±100/0 30 
150.0 ±10·i. 30 
180.0 ±100/0 30 
220.0 ±100/0 30 
270.0 ±100/0 30 
330.0 ±100/0 30 
390.0 ±100/0 30 
470.0 ±100/0 30 
560.0 ±100/0 30 
680.0 ±100/0 30 
820.0 ±10% 30' 

1000.0 ±100/0 30 
MODEL NO. IM·4 

.15 ±200/0 50 

.22 ±200/0 50 

.33 ±20% 45 

.47 ±200/0 45 

.56 ±10% 50 

.68 ±10% 50 

.82 ±10% 50 

MODEL NO. IM5-S Shielded Inductor 

IND. 
::!:10%(I'H) 

.10 

.12 

.15 

.18 

.22 

.27 

.33 

.39 

.47 

.56 

.68 

.82 

1.00 
1.20 

1.50 

1.80 
2.20 

2.70 

3.30 

Q TEST FREQ. 
MIN. (MHz) 
50 25 

51 25 

51 25 

50 25 

49 25 

47 25 

46 25 

44 25 

44 25 

43 25 

42 25. 

40 ?5 
44 25 

44 7.9 

44 7.9 

44 7.9 

44 7.9 

44 7.9 

44 7.9 

IND. 
::!:10% (I'H) 

3.90 

4.70 

5.60 

6.80 

8.20 

10.0 

12.0 

15.0 

18.0 

22.0 

27.0 

33.0 

39.0 

47.0 

56.0 

68.0 

82.0 

100.0 

A 

Test 
Freq. 
l&Q 
(Mhz) 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
.79 
.79 
.79 
.79 
.79 
.79 
.79 
.79 
.79 
.79 
.79 
.79 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

MS-75083 

MS-75084 

MS-75085 

MS-18130 

MS-14046 

MS-90538 

IND. 
(",h) 
1.00 
1.20 
1.50 
1.80 
2.20 
2.70 
3.30 
3.90 
4.70 
5.60 
6.80 
8.20 

10.0 
12.0 
15.0 
18.0 
22.0 
27.0 
33.0 
36.0 
39.0 
43.0 
47.0 
51.0 
56.0 
62.0 
68.0 

TOL. 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
±10% 
± 5% 
± 5% 
± 5% 
± 5% 
± 5% 
± 5% 
± 5% 
± ,5% 

Q TEST FREQ. 
MIN. (MHz) 

44 7.9 

44 7.9 

44 7.9 

50 7.9 

50 7.9 

50 7.9 

55 2.5 

45 2.5 

45 2.5 

45 2.5 

45 2.5 

45 2.5 

50 2.5 

50 2.5 

50 2.5 

50 2.5 

50 2.5 

50 2.5 

Model No. A B C o 
Max. .105 [2.67] .260 [6.60] 1.626 [41.30] .0215 [.546] 

IM-2 
Min. .085 [2.16] .240 [6.10] 1.250 [31.75] ,0185 [.470] 

Max. .165 [4.19] 
IM-4 

.385 [9.78] 1.625 [41.28] .027 [.686] 

Min. .145 [3.68] .365 [9.27] 1.250 [31.75] .023 [.584] 

Max. .200 [5.08] .450 [11.43] 1.625 [41.28] .027 [.686] 
IM-6 

Min. .180 [4.57] .430 [10.92] 1.250 [31.75] .023 [.564] 

Max. .225 [5.72] 
IM-8 

.570 [14.48] 1.625 [41.28] .030 [.762] 

Min. .205 [5.21] .550 [13.97] 1.250 [31.75] .026 [.660] 

Max. .250 [6.35] .750 [19.05] 1.625 [41.28] .034 [.864] 
IM-10 

Min. .230 [5.84] .730 [18.54] 1.250 [31.75] .030 [.762] 

Max.' .172 [4.37] .430 [10.92] 1.625 [41.28] .027 [.686] 
IMS-5 

Min. .152 [3.86] .390 [9.91] 1.250 [31.75] .023 [.584] 

Q 
MIN. 
50 
33 
33 
33 
33 
33 
33 
33 
33 
45 
50 
50 
55 
65 
65 
75 
75 
60 
65 
.60 
60 
60 
55 
55 
55 
55 
55 

Test 
Freq. 
l&Q 
(Mhz) 
25.0 

IND. 

7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

::!:10% (I'H) 
120.0 
150.0 

180.0 

220.0 

270.0 

330.0 

390.0 

470.0 

560.0 

680.0 

820.0 

1,000.0 

1.200.0 
1.500.0 

1.800.0 

2.200.0 
2,700.0 

3.300.0 

IND. Q 
lILh) TOL. MIN. 
75.0 ± 5% 55 
82.0 ± 5% 50 
91.0 ± 5% 50 

100.0 ± 5% 50 
110.0 ± 5% 60 
120.0 ± 5% 65 
130.0 ± 5% 65 
150.0 ± 5% 65 
160.0 ± 5% 65 
180.0 ± 5% 65 
200.0 ± 5% 65 
220.0 ± 5% 65 
240.0 ± 5% 65 

MODEL NO. IM·6 
270.0 ± 5% 65 
300.0 ± 5% 65 
330.0 ± 5% 65 
360.0 ± 5% 65 
390.0 ±. 5% 65 
430.0 ± 5% 65 
470.0 ± 5% 65 
510.0 ± 5% 65 
560.0 ± 5% 65 
620.0 ± 5% 60 
680.0 ± 5% 60 
750.0 ± 5% 60 
820.0 ± 5% 60 
910.0 ± 5% 60 

1000.0 ± 5% 60 

Q TEST FREQ. 
MIN. (MHz) 
55 .79 

55 .79 

55 .79 

55 .79 

55 .79 

55 .79 

60 .79 
60 .79 

60 .79 

60 .79 

60 .79 

60 .79 

45 .25 
45 .25 

45 .25 

45 .25 

45 .25 

45 .25 

Test MODEL NO. IM·e 
Freq. 
l & Q IND. Q 
(Mhz) (I'h) TOL. MIN. 
2.5 1100.0 ± 5% 60 
2.5 1200.0 ± 5% 60 
2.5 1300.0 ± 5% 60 
2.5 1500.0 ± 5% 65 

.79 1600.0 ± 5% 65 

.79 1800.0 ± 5% !i5 

.79 2000.0 ± 5% 65 

.79 2200.0 ± 5% 70 

.79 2400.0 ± 5% 70 

.79 2700.0 ± 5% 70 

.79 3000.0 ± 5% 70 

.79 3300.0 ± 5% 70 

.79 3600.0 ± 5% 70 

MODEL NO. IM·10 
.79 3900.0 ± 5% 80 
.79 4300.0 ± 5% 80 
.79 4700.0 ± 5% 80 
.79 5000.0 ± 5% 80 
.79 5600.0 ± 5% 80 
.79 6200.0 ± 5% 80 
.79 6800.0 ± 5% 80 
.79 7500.0 ± 5% 80 
.79 8200.0 ± 5% 80 
.79 9100.0 ± 5% 80 
.79 10,000.0 ± 5% 80 
.79 
.79 
.79 
.79 

Test 
Freq. 
l&Q 
(Mhz) 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

IND. Q TEST FREQ. 
::!:10% (JLH) 

3.900.0 
4,700.0 

5,600.0 

6.800.0 

8,200.0 

10,000.0 

12.000.0 

15.000.0 

18.000.0 

22.000.0 

27.000.0 

33.000.0 

39,000.0 

47.000.0 

56.000.0 

68.000.0 

82,000.0 

100,000.0 

·MIN. (MHz) 
45 .25 

45 .25 

44· .25 

40 .25 

40 .25 

40 .25 

30 .079 

30 .079 

30 .079 

27 .079 

27 .079 

27 .079 

27 .079 

23 .079 

23 .079 

23 .079 

21 .079 

18 .079 

For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078. Phone 605-665-9301 
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1800 COILS, CHOKES, & INDUCTORS 1800 

GAL~ . FILTER INDUCTORS, MIL-T·27 
- - Toroidal, Encapsulated or Dipped 

FEATURES 

• Choice of encapsulated (TE) or dipped (TO) styles 

• TE style designed to meet the requirements of MIL-T-27, Type TF5SX20ZZ. 
TD style combines low cost with excellent performance in commercial applications. 

~ 

nil [$ ~t;.~ ''Gf;=L ~~ n ~B~F~ TESERIES TDSERIES 

Model A B F Ind. Model A B C D E Ind. 
No. Max. Max. C D E Min. G Range No. Max. Max. Min. Min. Range 

TE-2 .437 .270 .300 1.0 .020 50 J.'H to TD·2 .437 .25 2.0 3/8±1/8 50 J.'H to 
[11.10] [6.86] [7.62] [25.40] [.51] 250mH [11.10] [6.35] [SO.80] [9.53±3.18] 250 mH 

TE·3 .685 .385 .500 .2SO .093 1.0 .02S ~0..rH to TD-3 .685 .32 .125 3.0 3/8±1/8 SO J.'H to 
[17.40] [9.78] [12.70] [6.3S] [2.36] [25:40] [.64] [17.40] [8.13] [3:18] [76.20] [9.S3±3.18] 4H 

TE·4 1.062 .SOO .900 .450 .120 1.0 .032 lS0 J.'H to TD·4 1.062 .437 . .22 4.0 3/8±1/8 150 i£H to 
[26.97] [12.70] [22.86] [11.43] [3.0S] [2S.40] [.81] 7.S H [26.97] [11.10] [5.591 [101.60] [9.S3±3.18] 7.5 H 

TE·S 1.32 .725 1.00 .SOO 1.44 1.0 .032 1000 J.'H to TO-S 1.32 .688 .22 6.0 . 3/8±1/8 1000 J.'H to 
[33.53] [18.42] [2S.40] [12.70] [3.66] [2S.40] [.811 20 H [33.53] [17.48] [5.59] [152.40] [9.53±3.18] 20 H 

CUSTOM INDUCTIVE PRODUCTS 

TOUGH COIL JOBS 

TOROIDS 
• Potted with case sizes to fit your specific designs • Open wound using 
Dale-formulated coatings for extra protection • Hermetically-sealed cans 
• Pulse Transformers, Inverters, RFlnductors and Transformers with or 
without terminal boards. Unusual shapes and sizes a specialty. . 

BOBBINS 
• Statistical control on high volume production items • Low initial tooling cost. 

Whether you need a hundred pieces or 
a million, we offer: • Completefacil
ities to design, engineer and produce 
prototype quantities • Faster turn
around on custom samples and short 
run production quantities • Close pro
duction coordination including cost
saving statistical control on high 
volume items. 

AIR CORE CHOKES, 
INDUCT()RS 
Produced to your specifications for a wide range of high 
frequency applications including: • Television • Radio 
(2-way, scanners, AM/FM) • Cable TV Systems • Satellite 
Communication • Microwave • Test Equipment 

MECHANICAL 
SPECIFICATIONS 
ELECTRICAL 
Frequency: To 500 MHz 
Current: 1 amp. max. 
Temperature: To 130°C 

Winding: 1 to 32 turns, clockwise or 
counter-clockwise with variab.le pitch. 
Wire Gauge: #18 to #32. 

.Leads: Automatically tinned. Various configurations available. 
Coli Inside Diameter: .079" to .354". 

PT~10, 20 & 50 
Pulse Transformers 

Coil Length: Up to 1.26". 

• TRIGGER-TYPE PULSE TRANSFORMERS designed for low-cost trigger ____ 
source isolation in half and full wave SCR power control circuits. P.C. and -----=-~ 
bobbin styles. • PRIMARY INDUCTANCE RANGE: 200 ~H to 5,000 ~H.~ --__.. 

For complete information write or phone . -_........... 
DALE ELECTRONICS, INC., East Highway 50, Yankton, SO 57078 • Phone 605-665-9301 

1·1224 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1800 COILS, CHOKES, & INDUCTORS 

Delevan 
COILS & INDUCTIVE COMPONENTS 
SETTING THE STANDARDS FOR OVER 30 YEARS 
For over three decades, Delevan has manufactured a 
wide variety of inductive devices to Military and Aero
space standards of quality. This brief overview describes 
the basic lineup of many standard catalog items meeting 
rigid military or other commercial standards. 
In addition to our over 800 catalog designs, Delevan 

MOLDED RF COILS 

-----------.- 0819 

-----tie.' :.'j-I ----1025 

-~~~-i51i1~1A·.·:d1.f-~~o-1537 

-----i .... lllili---- 2500 a 

----1iiilit~-- 2500 b 

Series 
0819 
1025 
1537 
2500 

( . . rr'''':fIIf) 
:,; t . -'6 •. , ... --- 2500 c 

Inductance Range 
Mlcrohenrles 
.10· 1,000 

:l~: 1,~~~ 
270'10,000 

Dla. 
.078" 
.095" 
.156" 

a .190" 
b .215" 
c .240" 

Length 
.200" 
.250" 
.375" 
.440" 
.560" 
.740" 

VARIABLE RF COILS 
Inductance values to 70,000 /-LH 

..... ,,,., 
TOROIDS 
Open or 
encapsulated 

manufactures a wide variety of custom magnetic com
ponents to customer specifications. Send us your 
requirements for a prompt quotation. 
For further information call your Delevan Representative 
or contact the factory direct. 

MOLDED SHIELDED RF COILS 

----1~I'It:;"'._----- 0925 

iii" 1537-700 

--.... 1.&t.It...i~--..:...--1641 

Series 
0925 
1537-700 
1641 

Inductance Range 
Mlcrohenrias 
.10· 560 
.10·10,000 
. 10·10,000 

ola. 
.095" 
.156" . 
.162" 

Length 
.250" 
.375" 
.410" 

MICflO-i® CHIP INDUCTORS . 
• Low profile 
• Ribbon leads or chip 
• Gold plated Or Solder coated 
• Wire bondable versions 
• from .010 /-LH to 1.000 /-LH 

1800 

.1). , .-

POT CORES 
Coils & transformers 
in a wide range of sizes 

SPECIAL • Reel Taping 

SERVICES • Cut or Formed Leads 

POWER CHOKES 
• for high current applications 
• standard values-

1.0 /-LH to 15,000 /-LH 
ponED COILS 

Write or call for application assistance. 

OPEN ., 
BOBBIN '0 

for a wide 
range . 
of special 
inductive 
applications 

• Color Coding or Custom Marking De':.::: ~.~ ~~~E~j,~~~~ 

EEM 1983 

• Q Meter Repair or Calibration 

• Environmental Testing 270 QUAKER ROJEAST AURORA, N.Y 14052 
TELEPHONE 716/652-3600 TELEX 91-293 

Other Divisions and Subsidiaries 
include: Air Quality. Basco. Deltran, A. P.I. of 
Florida, American Precision Industries (U. K.J 

Ltd., Dustex of Canada Inc. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1225 



If you are designing a new part, 
modifying an existing one, making 
changes brought about by industry 
standards, or just looking for a new 
supplier • • . . ENDICOTT COIL should 
be your Source. 

For over 30 years, we have 
successfully met the component . 
specifications of companies marketing 
a diverse range of products including: 
Data Processing Equipment, Time 

Endicott Coil 

Keeping Devices, Relays, Switches, 
Motors, Clutches, Brakes, Office 
Equipment, Keyboards, Control Systems 
and Printing Equipment - just to 
mention a few. 

Whether you have short run or high 
volume needs, Endicott Coil's modern 
facility and experienced personnel can 
deliver your parts, on time and to your 
specifications. 

~': t···' " t E.n.dicott co. iI Co., Inc. . '. 22 Charlotte Street, 
Binghamton, New York 
Phone (607) 797-1263 

, Telex 932411 

13905 

MAGNETIC COMPONENTS 
TO YOUR SPECIFICATIONS 

1·1226 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



1800 COILS, CHOKES, & INDUCTORS 1800 

NORTH HILLS • HIGH·PERFORMANCE COILS, ADJUSTABLE & FIXED 
TO COVER All FREQUENCY RANGES ,FROM AUDIO TO 20a MHZ 

COILS ON CERAMIC FORMS PER MIL·I·1D WIDE ADJUSTMENT RANGE 120 SERIES Hi Q 801,802 Series, Adiustable ±lO% 

1 
1000 

1010 
1300 

Series 
No. 

Dimensions (Inches) 

1000 
1020 
1100 
1300 
1010 

Dia. 

.50 

.50 

.33 

.70 

.43 

Length 

.88 

.63 

.63 
1.80 
.88 

Miniature 1000 Series 
Range 

Pari No. Microhenries 

1000-A 
1000-8 
1000-C 
1000-0 
1000-E 
1000-F 
1000-G 
1000-H 
1000-1 
1000-J 
1000-K 
1000-L 
1000-M 
1000-N 

1.0- 1.6 
1.6- 2.7 
2.7- 4.5 
4.5- 8.5 
8.5-14.5 

14.5-22 
22-29 
29-55 
55-110 

110-185 
185-305 
305-515 
515-820 
820-1100 

RF Printed C ircu it Coils 
1020-A 0.41- 0.53 
1020-8 0.85- 1.15 
1020-C 1.87- 2.50 
1020-0 4.0 - 5.4 
1020-E 7.5 -12.5 
1020-F 20 -29 
1020-G 33 -61 
1020-H 80 -120 
1020-1 170 -260 

Subminiature 1100 Series 
1100-A 0.9- 1.4 
1100-8 1.4- 1.9 
1100-C 1.9- 2.6 

, tI 
1020 

1100 

Mig. Hole 
Dia. (Inches) 

.196 
.050, .500 Apart 

.166 

.252 

.196 

Average Q 

70 @ 7.9 MHz 
80 @ 7.9 MHz 
85 @ 7.9 MHz 
85 @ 7.9 MHz 
75 @ 2.5 MHz 
65 @ 2.5 MHz 
65 @ 2.5 MHz 
85 @ 2.5 MHz 
80 @ 2.5 MHz 
85 @ .79 MHz 
85 @ .79 MHz 
85 @ .79 MHz 
85 @ .79 MHz 
75 @ .79 MHz 

75 @ 25 MHz 
65 @ 7.9 MHz 
65 @ 7.9 MHz 
70 @ 7.9 MHz 
70 @ 2.5 MHz 
80 @ 2.5 MHz 
80 @ 2.5 MHz 
60 @ 0.79 MHz-" 
70 @ 0.79 MHz 

60 @ 7.9 MHz 
70 @ 7.9 MHz 
65 @ 7.9 MHz 

1iI-",." .. , :' 0"'., 

: ~ 

120 Series PCS-120 Series PC-120 Series 
Mica-filled form Phenolic form Phenolic form 801, 802 Series 

.75" 0.0. x 1.3" H. .5"0.D.xl.2S" L. 
1.18" 0.0. x .93" H .05/1 Pins, .196" dia. mig. hole .70" Aparl 

Nominal 
Range Pari No. Millihenries PeakQ 

Pari No. Microhenries Average Q 
801M1XO 1.0 100@ 10 kHz 

120-A 2-3 70 @ 7.9 MHz 801.M1X5 1.5 100 @ 10 kHz 
120-8 3-5 80 @ 7.9 MHz 801M2X2 2.2 100@ 10 kHz 
120-C 5-9 85 @ 7.9 MHz 801M3X3 3.3 100@ 10 kHz 
120-0 9-18 65 @ 2.5 MHz 801M4X7 4.7 100 @ 10 kHz 
120-E 18-36 70 @ 2.5 MHz 801M6X8 6.8 100@ 10 kHz 
120-F 36-64 65 @ 2.5 MHz 801M10X 10 200@ 20 kHz 
120-G 64-105 85 @ 2.5 MHz 801M15X 15 200 @ 20 kHz 
120:H 105-200 80 @ .79 MHz 801M22X 22 200 @ 20 kHz 
120-1 200-500 75 @ .79 MHz 801M33X 33 200@ 20 kHz 
120-J 500-1000 85@ .79 MHz 801M47X 47 200@ 20 kHz 
120-K 1000-2000 50 @ .25 MHz 801M68X 68 200@ 20 kHz 

801HX10 100 300 @ 30 kHz 
801HX15 150 300 @ 30 kHz 

Subminiature 600 Series 801 HX22 220 300 @ 30 kHz 
801HX33 330 250@ 20 kHz 

• Variable ±lO% 801HX47 470 250 @ 20 kHz 

• Shielded 801 HX68 680 250 @ 20 kHz 
801H1XO 1000 150 @ 15 kHz 

• 0.3" 0.0. x 0.4" H 
400 @ 100 kHz 

• .020/1 Leads .20" Apart 
802M1XO 1.0 
802M1X5 1.5 400 @ 100 kHz 

Nominal 802M2X2 2.2 400 @ 100 kHz 
802M3X3 3.3 400 @ 100 kHz Pari No. Microhenries Average Q 
B02M4X7 4.7 400 @ 100 kHz 

600U1XO 1.0 120 @ 7.9 MHz 802M6X8 6.8 400 @ 100 kHz 
600U1X5 1.5 120 @ 7.9 MHz 802Ml0X 10 400 @ 70 kHz 
600U2X2 2.2 120 @ 7.9 MHz 802M15X 15 400 @ 70 kHz 
600U3X3 3.3 130 @ 7.9 MHz B02M22X 22 400 @ 70 kHz 
600U4X7 4.7 125 @ 7.9 MHz 802M33X 33 400@ 70 kHz 
600U6X8 6.8 140 @ 7.9 MHz 802M47X 47 400 @ 40 kHz 
600Ul0X 10 135 @ 7.9 MHz 
600U15X 15 130 @ 2.5 MHz 
600U22X 22 135 @ 2.5 MHz SHIELDED COILS 600U33X 33 130 @ 2.5 MHz 
600U47X 47 130 @ 2.5 MHz 
600U68X 68 120 @ 2.5 MHz 

• Srielded 600MX10 100 100 @ 2.5 MHz 
600MX15 150 125@ .79 MHz 

• Encapsulated 600MX22 220 130@ .79 MHz 
600MX33 330 125 @ .79 MHz 

1100-0 2.6- 3.7 65 @ 7.9 MHz 
1100-E 

600MX47 470 120@ .79 MHz 
•• 44" Diameter 900 Series 600MX68 680 100@ .79 MHz 

1100-F 
l100-G 
1100-H 
1100-1 
1100-J 
1100-K 

Transmitter 1300 
1300-A 
1300-8 
1300-C 
1300-0 
1300-E 

3.7- 5.5 65 @ 7.9 MHz 
5.5- 7.4 60 @ 7.9 MHz 
7.4-12.5 70 @ 7.9 MHz 

12.5-18.0 65 @ 2.5 MHz 
18.0-28.0 70 @ 2.5 MHz 
28.0-38.0 70 @ 2.5 MHz 
38.0-55.0 70 @ 2.5 MHz 

Series 
For use from 90-200 MHz 
For use from 40-90 MHz 
For use from 20·40 MHz 

0.7- 1.0 170 @ 25 MHz 
1.1- 1.6 130 @ 7.9 MHz 

600M1XO 1000 100@ .79 MHz Range 
Pari No. Microhenries 

High Q RF Coils, Fixed 900-A 0.5- O.B 
900-8 O.B- 1.3 

• .75/1 0.0. X .63/1 H 900-C 1.3- 2.0 

• Hermetically sealed 900-0 2.0- 4.0 
900-E 4.0- 7.0 

• Complete shielding 900-F 7.0-12.0 

• For printed circuitry 900-G 12.0-20.0 
900-H 20.0-35.0 

• For standard circuitry 900-1 35.0-60.0 
900-J 60.0-100.0 

Nominal 
1300-F 
1300-G 

1.7- 2.5 140 @ 7.9 MHz 
2.7- 4.1 140 @ 7.9 MHz 

Part No. Microhenries Average Q 
• .63" Diameter 1500 

1300-H 
1300-1 
1300-J 
1300-K 
1300-L 
1300-M 

HF Coils, 
1010-A 
1010-8 
101O-C 

1219·A 0.47± 5% 90 @ 20 MHz 
1219·8 1.0 ± 5% 100 @ 10 MHz 
1219-C 2.2 ± 5% 130 @ 8 MHz 
1219-0 4.7 ± 5% 130 @ 5 MHz 1500-A 
1219-E 10 ± 5% 130 @ 3 MHz 1500-8 
1219-F 22 ± 3% 185 @ 1.7 MHz 1500-C 
1219-G 47 ±3%' 185 @ 1 MHz 1500-0 

4.4- 6.5 140 @ 7.9 MHz 
6.8-10.0 140 @ 7.9 MHz 

11.5·17.0 110 @ 2.5 MHz 
19.0-29.0 95 @ 2.5 MHz 
31.0-45.0 100 @ 2.5 MHz 
49.0-75.0 100 @ 2.5 MHz 

Part No. 

Variable Approx. 
0.118 
0.225 
0.315 

±150/o 1219-H 100 ±3% 200@0.8MHz1500-E 
/C 1219-1 220 ±3% 225 @ 0.7 MHz 1500-F 

115 @ 50 MHz 1219-J 470 ±3% 250 @ 0.6 MHz 1500-G 
125 @ 25 MHz 1219-K 1000 -t- 3% 300 @ 0.5 MHz 1500-H 
130 @ 25 MHz 1219-L 2200 ±3% 300 @ 0.25 MHz 1500-1 

For North Hills Wideband Transformers See Section 5600. 

Range 
Millihenries 

.100· .175 

.175- .300 

.300- .500 

.500- .800 

.B00-1.15 
1.15-1.50 
1.50-2.30 
2.30-3.50 
3.50-7.50 

Average Q 

BO@ 25 MHz 
70@ lB MHz 
60 @ 15 MHz 
70@ B MHz 
70@ 5 MHz 
70@ 4 MHz 
70@ 3 MHz 
70@ 2.5 MHz 
70@ 2.0 MHz 
70@ 1.0 MHz 

Series 

Average Q 

BO @ 790 kHz 
BO @ 790 kHz 
BO @ 790 kHz 
75 @ 790 kHz 
55 @ 500 kHz 
55 @ 250 kHz 
55 @ 250 kHz 
50 @ 250 kHz 
40 @ 250 kHz 

Woflh Hills CF:lectronics, INC.! GLENCOVE,N.Y.lm,..".671."'" 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'1227 



1800 

"IIIIIIIIIIIEII 
IVlII.:-I: -:-1911111 

LATEST REVISION 

1800 

Inductors 

MIL-C-39010/1-/2 -/3 FAILURE RATE uR" .01%/1000 HRS. 
MIL-C-39010/4-/S-/6-/7 FAILURE uR" .01%/1000 HRS. 
MIL-C-39010/8-/9-/10 FAILURE RATE uR" .01%/1000 HRS. 

Nytronics' history of technical leadership in induc
tors has a new chapter. The first company to extend 
the standard line concept to variable inductors has 
remained ahead in every subsequent step of refine
ment and miniaturization. 

Today, there's a new place for a familiar group of 
inductors under highest reliability military specifi
cations-MIL-C-39010 (latest revision). The unique 
"Til lead construction eliminates fine wire con-

sideration that has previously concerned design 
engineers on critical circuitry. 

With sizes ,ranging from the world's smallest 
shielded inductor to the most complex variable 
inductor ... shielded, unshielded and variable, in 
hundreds of off-the-shelf values ... it makes good 
sense to check first with Nytronics or your local 
distributor. 

Now tested and approved to highest reliability military specifications. 

Nytronics Standard 
Standard Inductor Military New High Reliability 
Part Number Series Qualification 

SWD MS75087 MIL-C-39010-1 

SWD MS75088 MIL-C-39010-2 
SWD MS75089 M IL-C-3901 0-3 
RFC-S MS75008 M 1t.-C-3901 0-4 
RFC-S MS75101 MIL-C-39010-5 
RFC-SS MS18130 MIL-C-39010-6 
RFC-SS MS14046 MIL-C-39010-7 

MD MS75083 MIL-C-39010-8 

MD . MS75084 M IL-C-3901 0-9 

MD MS75085 MIL-C-39010-10 

1·1228 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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Inductors 

Ultra-Reliable Molded Shielded 
Miniature Inductor. 

1800 

MS-INDUCTOR SERIES 
75087, 75088, 75089 

MOLDED SHIELDED INDUCTOR 
Inductance Range: 0.1 uH to 100,000uH; 

GRADE 1 CLASS A 

The MS·INDUCTOR SERIES are R.F. Inductors specifically 
designed to meet the demanding requirements of MIL-C-
15305 (latest revision). The MS-INDUCTOR Series epoxy 
molded envelope and shielding offers the design engineer 
reliability, electrical performance, and minimum coupling in 
high density packaging. 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±1O% over the entire inductance range. 
Dielectric Strength: 1000 volts RMS at sea level. 
Self·Resonant Frequency: Measured per MIL-C-15305 (latest revision). 
Q: Measured on a Q·Meter. , 
Maximum Current: Based on temperature rise not to exceed 15°C 
at 90°C ambient. 

DENSITY CHARACTERISTICS 
Volume: 0.0076 cubic inches Weight: 0.75 grams maximum 
Shielding: At 1000 cycles two units assembled side by side exhibit 
less than 3% coupling. 

0.162" ±.010" 

\ r: 
#22 (.025 ±.002) TCW 

00410" ±.020" 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -550C to +1050C. 

Terminal Strength: Meets five pound pull test, five 360° rotations in 
alternate directions per MIL-C·15305 (latest revision). 

Moisture, Vibration, and. Shock Resistance: Meets reqUirements of 
MIL-C-15305 (latest revision), Grade I, Class B. High frequency 10 
cps to 2000 cps @ 20G ±100/0 maximum for 12 logarithmic swings 
each of 20 minute duration repeated for each of three mutually 
perpendicular planes. Shock: 100G, 6 MS. 

Marking: Color coded per M IL·C-15305 (latest revision). 

All values available in Established Reliability, Level R, to MIL-C-390 10. 

Min. Max. Max. Incr.t 
NCG L Q min SRF DCR I I NeG 

Material MS No. PIN UH MHz MHz Q mA rnA Material MS No. PIN 

MS75087·1 SWD 0.10 50 25 250 0.025 1790 >2900 MS75089·11 SWD 
P MS75087·2 SWD 0.12 51 25 250 0.034 1530 >2800 MS75089·12 SWD 

H MS75087·3 SWD 0.15 51 25 250 0.037 1470 >2750 MS75089·13 SWD 

E MS75087·4 SWD 0.18 50 25 250 0.047 1300 >2200 MS75089·14 SWD 
MS75087-5 SWD 0.22 49 25 250 0.067 110~ >1700 MS75089·15 SWD 

N MS75087·6 SWD 0.27 47 25 250 0.11 855 >1500 MS75089·16 SWD 
0 MS75087-7 SWD 0.33 46 25 250 0.13 780 >1300 MS75089·17 SWD 

L MS75087·8 SWD 0,39 44 25 250 0.18 670 >1100 MS75089·18 SWD 

I MS75087-9 SWD 0.47 44 25 235 0.25 565 >1000 MS75089·19 SWD 
MS75087·10 SWD 0.56 43 25 210 0.33 490 > 900 MS75089·20 SWD 

C MS75087·11 SWD 0.68 42 25 190 0.45 420 > 750 F 
MS75089·21 SWD 

MS75087·12 SWD 0.82 40 25 180 0.59 370 > 600 MS75089·22 SWD 
E MS75089·23 SWD MS75088·1 SWD 1.0 44 25 140 0.070 1070 >1900 R MS75089·24 SWD MS75088-2 SWD 1.2 44 7.9 130 0.093 895 >1600 MS75089·25 R SWD 

MS75088·3 SWD 1.5 44 7.9 115 0.12 815 >1300 MS75089·26 SWD 
I MS75088·4 SWD 1.8 44 7.9 105 0.14 775 >1200 I MS75089·27 SWD 
R MS75088·5 SWD 2.2 44 7.9 100 0.19 650 >1100 T MS75089·28 SWD 

0 
MS75088·6 SWD 2.7 44 7.9 92 0.28 535 > 950 E MS75089·29 SWD 
MS75088·7 SWD 3.3 44 7.9 85 0.35 480 > 800 MS75089·30 SWD N MS75088·8 SWD 3.9 44 7.9 75 0.40 450 > 750 MS75089·31 SWD 
MS75088·9 SWD 4.7 44 7.9 70 0.55 380 > 650 MS75089·32 SWD 
MS75088·10 SWD 5.6 44 7.9 65 0,72 335 > 550 MS75089·33 SWD 
MS75088·11 SWD 6.8 50 7.9 55 1.02 280 > 500 MS75089·34 SWD 
MS75088·12 SWD 8.2 50 7.9 50 1.32 250 > 475 MS75089·35 SWD 
MS75088·13 SWD 10 50 7.9 46 1.62 220 > 450 MS75089-36 SWD 
MS75088·14 SWD 12 55 2.5 44 2,00 200 > 400 MS75089·37 SWD 

F MS75089·1 SWD 15 45 2,5 49 0,80 315 250 MS75089·38 SWD 
MS75089·2 SWD 18 45 2.5 45 0,89 300 235 MS75089·39 SWO 

E MS75089·3 SWD 22 45 2.5 41 0.96 290 220 MS75089·40 SWD 
R MS75089·4 SWD 27 45 2.5 38 1.19 260 200 MS75089·41 SWD 

R MS75089·5 SWD 33 50 2,5 34 1.37 240 190 MS75089·42 SWD 

I 
MS75089·6 SWD 39 ·50 2.5 29 1.93 205 180 MS75089·43 SWD 
MS75089·7 SWD 47 50 2.5 27 2.11 195 175 MS75089·44 SWD 

T MS75089·8 SWD 56 50 2.5 25 2.23 190 160 MS75089·45 SWD 
E MS75089·9 SWD 68 50 2,5 21 2.70 170 150 MS75089·46 SWD 

MS75089-1Q SWD 82 50 2.5 10.5 2.44 180 140 MS75089·47 SWD 

t INCREMENTAL CURRENT: The D.C. current required to cause a 5% reduction in the nominal inductance value. 
MS No. Electricals as shown. 
NCG Part No. is reference only, see page 7 for SWD electricals. 

L o min 
uH M,!Z 

100 50 2.5 
120 55 0.79 
150 55 0.79 
180 55 0.79 
220 55 0.79 
270 55 0.79 
330 55 0.79 
390 60 0.79 
470 60 0.79 
560 60 0.79 
680 60 0.79 
820 60 0.79 

1000 6il 0.79 
1200 40 0.25 
1500 45 0.25 
1800 45 0.25 
2200 45 0.25 
2700 45 0.25 
3300 45 0.25 
3900 45 0.25 
4700 45 0.25 
5600 44 0.25 
6800 ,40 0.25 
8200 40 0.25 

10,000 40 0.25 
12,000 30 0,079 
15,000 30 0,079 
18,000 30 0.079 
22,000 27 0.079 
27,000 27 0.D79 
33,000 27 0.079 
39,000 27 0.079 
47,000 23 0.079 
56,000 23 0.079 
68,000 23 0.079 
82,000 21 0.079 

100,000 1:, 0.079 

EEM 1983 For manufacturers' sales offices refer to Manufacturers &. Sales Offices Directory 

Min. Max. Max. Incr.t 
SRF DCR I I 
MHz !1 mil mA 

10.0 3.12 160 120 
9.7 3.60 150 95 
8.5 4.10 140 90 
8.0 4.40 135 85 
7.5 5.00 125 80 
7.0 5.80 115 70 
6.5 6.40 110 65 
6.2 7.40 105 60 
5.7 9.50 92 58 
4.7 10.5 90 55 
4.5 11.8 80 50 
4.2 13.0 80 45 
3.8 17.5 70 40 
1.5 22.1 60 35 
1.2 26.5 55 33 
1.0 29.9 50 30 
0,97 33.8 50 27 
0.92 47.3 40 25 
0.84 53.0 40 22 
0.80 73.8 35 20 
0.74 81.6 31 19 
0.73 98.9 28 17 
0.66 111.0 27 16 
0.54 119.0 26 15 
0.47 137.0 24 14 
0.33 143.0 23 13 
0.29 157.0 22 12 
0.28 175.0 21 10 
0.25 274.0 17 9 
0.21 308.0 16 8 
0.19 343.0 15 7.5 
0.17 376.0 15 6.0 
0.16 473.0 13 5.5 
0.14 512.0 13 5.0 
0.13 580.0 . 12 4.0 
0.12 618.0 11 3.5 
0.11 678.0 11 3.0 
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NlS -INDUCTOR SERIES 

90537 
. Ultra-Reliable Molded Shielded 

Miniature Inductor. 
Inductance Range: 0.1 uH to 100,OOOuH. 

NlOLDED SHIELDED INDUCTOR 
(Manufactured per MS-90537) 

The MS-INDUCTOR SERIES are R.F. Inductors specifically 
designed to meet the .demanding requirements of MIL-C-
15305 (latest revision). The MS-INDUCTOR Series epoxy 
molded envelope and shielding offers the design engineer 
reliability, electrical performance, and minimum coupling in 
high density packaging. 

GRADE 1 CLASS B 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: :±:10% over the entire inductance range. 
Dielectric Strength: 700 volts· RMS at sea level. 
Self·Resonant Frequency: Measured per MIL-C-15305 (latest revision). 
11: Measured on Q-Meter. 
Maximum Current: Based on temperature rise not to exceed 35°C 
!I~ 90°C ambieot. 

DENSITY CHARACTERISTICS 
Volume: 0.0076 cubic inches Weight: 0.75 grams maximum· 
Shielding: At 1000 cycles -two units assembled side by side exhibit 
less than 3% coupling. 

MS Min. Max. Max. Incr.** 
Ma- Catalog NCG L QMln. SRF DCR I I 

terial No. PIN pH MHz MHz {l mA mA 
90537-1 SWD 0.10 50 25 250 0.025 2900 >2900 
90537-2 SWD 0.12 51 25 250 0.034 2800 >2800 
90537-3 SWD 0.15 51 25 250 0.037 2750 >2750 

u 90537-4 SWD 0.18 50 25 250 0.047 2200 >2200 

::::i 90537-5 SWD 0.22 49 25 250 0.067 1700 >1700 
0 90537-6 SWD 0.27 47 25 250 0.11 1500 >1500 
Z 90537-7 SWD 0.33 46 25 250 0.13 1300 >1300. LLI 
:c 90537·8 SWD 0.39 44 25 250 0.18 1100 >1100 
a. 90537-9 SWD 0.47 44 25 235 0.25 1000 >1000 

90537-10 SWD 0.56 4~ 25 210 0.33 900 >900 
90537-11 SWD 0.68 42 25 190 0;45 750 >750 
90537-12 SWO 0.82 40 25 180 0.59 600 >600 
90537-13 SWD 1.0 47 25 140 0.070 1900 >1900 
90537-14 SWD 1.2 46 7.9 130 0.093 1600 >1600 
90537·15 SWD 1.5 45 7.9 115 0.12 1300 >1300 
90537-16 SWO 1.8 43 7.9 105 0.14 1200 >1200 
90537·17 SWD 2.2 45 7.9 100 0.19 1100 >1100 

Z 90537·18 SWD 2.7 46 7.9 92 0.28 950 >950 

0 90537·19 SWD 3.3 44 7.9 85 0.35 800 >800 
a:: 90537·20 SWD. 3.9 44 7.9 75 0.40 750 >750 - 90537·21 SWD 4.7 44 7.9 70 0.55 650 >650 

90537·22 SWD 5.6 47 7.9 65 0.72 550 >550 
90537-23 SWD 6.8 50 7.9 55 1.02 500 >500 
90537·24 SWD 8.2 50 7.9 50 . 1.32 475 >475 
90537·25 SWD 10 49 7.9 46 1.62 450 >450 
90537·26 SWD 12 55 2.5 44 2.00 400 >400 
90537·27. SWD 15 44 2.5 49 0.80 620 250 
90537·28 SWD 18 45 2.5 45 0.89 610 235 

LLI 90537·29 SWD 22 46 2.5 41 0.96 600 ·220 
t- 90537·30 SWD 27 49 2.5 38 1.19 500 200 -a:: 90537-31 SWD 33 45 2.5 34 1.3.7 490 190 

a:: 90537'32 SWD 39 53 2.5 29 1.93 410 180 
LLI 90537·33 SWD 47 52 2:5 27 2.11 400 175 
u.. 90537·34 SWD 56 49 2.5 25 2.23 380 160 

90537-35 SWD 68 51 2.5 21 2.70 370 150 
90537-36 SWD 82 45 2.5 10.5 2.44 360 140 

0.157" ± .010" 

'\ 
#22 (.025'± .002) TCW 

0.395" ±.020" 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125°C. 

Terminal Strength: Meets five pound pull test, five 360° rotations in 
alternate directions per MIL-C-15305 (latest revision). 

MOisture, Vibra~ion. and Shock Resistance: Meets requirements of 
MIL-C-15305D, Grade 1, Class B. High frequency 10 cps to 2000 cps 
@ 20G ±100/0 maximum for 12 logarithmic swings each of 20 minute 
duration repeated for each of three mutually perpendicular planes. 
Shock: 100G, 6 MS. 
Marking: Color coded per MIL·C-15305 (latest revision). 

MS Min. Max. Max. Incr.** 
Ma· Catalog NCG L QMin. SRF DCR I I 

terial No. PIN pH MHz MHz 0 mA mA 
90537·37 SWD 100 52 2.5 10.0 3.12 325 120 

90537·38 SWD 120 57 .79 9.7 3.60 290 95 

90537·39 SWD 150 56 .79 8.5 4.10 275 90 

90537·40 SWD 180 60 .70 8.0 4.40 260 85 
90537·41 SWD 220 58 .79 7.5 5.00 250 80 
90537·42 SWD 270 60 .79 7.0 5.80 240 70 
90537·43 SWD 330 54 .79 6.5 6.40 225 65 

90537·44 SWD 390 67 .. 79 6.2 7.40 200 60 
90537·45 SWD 470 60 .79 5.7 9.50 180 58 
90537·46 SWD 560 60 .79 4.7 10.5 174 55 
90537-47 SWD 680 60 .79 4.5 11.8 168 50 
90537·48 SWD 820 57 .79 4.2 13.0 152 45 
90537·49 SWD 1000 65 .79 3.8 17.5 135 40 

90537·50 SWD 1200 45 .25 1.5 22.1 115 35 
90537-51 SWD 1500 49 .25 1.2 26.5 110 33 

90537·52 SWD 1800 47 .25 1.0 29.9 105 30 
LLI 90537·53 SWD 2200 50 .25 0.97 33.8 99 27 
t-- 90537-54 SWD 2700 47 .25 0.92 47.3 83 25 
a:: 90537·55 SWD 3300 43 .25 0.84 53.0 80 22 
a:: 90537·56 SWD 3900 43 .25 0.80 73.8 67 20 
LLI 

0.74 81.6 63 19 u.. 90537·57 SWD 4700 44 .25 

90537·58 SWD 5600 45 .25 0.73 98.9 56 17 

90537-59 SWD 6800 43 .25 0.66 111.0 54 16 

90537·60 SWD 8200 42 .25 0.54 119.0 52 15 
. 90537·61 SWD 10,000 39 .25 0.47 137.0 49 14 

90537-62 SWD 12,000 31 .079 0.33 143.0 46 13 

90537·63 SWD 15,000 31 .079 0.29 157.0 45 12 
90537-64 SWD 18,000 31 .079 0.28 175.0 41 10 

90537·65 SWD 22,000 27 .079 0.25 274.0 33 9 

90537·66 SWD 27,000 27 .079 0.21 308.0 31 8 

90537·67 SWD 33,000 27 .079 0.19 343.0 30 7.5 
90537·68 SWD 39,000 27 .079 0.17 376.0 27 6.0 
90537·69 SWD 47,000 23 .079 0.16 473.0 26 5.5 

90537·70 SWD 56,000 23 .079 0.14 512.0 25 5.0 
90537-71 SWD 68,000 23 .079 0.13 580.0 24 4.0 

90537·72 SWD 82,000 21 .079 0.12 618.0 23 3.5 

90537·73 SWD 00,000 18 .079 0.11 678.0 22 3.0 

"INCREMENTAL CURRENT - The D.C. current required to cause a 5% reduction in the nominal inductance value. 
NeG and MS Part No. electricals as shown. 
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SUPER WEE-WEE-DUCTOR 
The SUPER WEE·WEE·DUCTOR, a shielded miniaturized 
inductor, provides a greater inductance·to·size ratio in a 
molded epoxy envelope. Use of unique "T" lead construction 
on all values from 15 uH to 10,000 uH assures exceptional 
reliability in ranges where fine wire sizes are used. This MS 
inductor series is designed to meet the stringent requirements 
of MIL·C·15305 (latest revision). This provides the design 
engineer with utmost reliability, electrical performance, and 
minimum coupling in high density packaging. 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% (Q-Meter). 
Dielectric Strength: 700 volts RMS at sea level. 
Self-Resonant Frequency: Measured with full length leads on Q-Meter. 
Q: Measured on Q-Meter. 
Rating: maximum based on 113 watt dissipation. 
DENSITY CHARACTERISTICS 
Volume: 0.0041 cubic inches. 
Weight: O.SO grams maximum. 
Shielding: Less than 3% coupling with two units mounted side by 
side at 1000 cycles. 

An Ultra·Reliable molded shielded inductor. Subminiature 
size for high density circuits. Great Inductance·to·size ratio • 
. 10 uH to 10,000 uH. 0.136" diameter x 0.335" length. 61 
stock values. 

#24 (.020 ± .002) TCW I 

_. - .. /,,---L---4t'(';ii;ij)lj;;i:jji'~----
T 
0.136 
max. 

GRADE 1 CLASS A 

~3351--1.3 TYP. MIN'-1 

0.010 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -SScC to +10SoC. 
Terminal Strength: Meets five pounds pu II test; five 3600 rotations in 
alternate directions per MIL-C-1S305 (latest revision). 
Moisture, Vibration and Shock Resistance: Meets requirements of 
MIL-C-lS30S (latest revision). High Frequency: 10 cps to 2000 cps 
@ 20G ±10% maximum for 12 logarithmic swings each of 20 minute 
duration repeated for each of three mutually perpendicular planes. 
Shock: 100G, 6 MS. 
Marking: Color coded per M 1I_-C-1S30S (latest revision). 

SUPER WEE-WEE·DUCTOR STANDARD VALUES .. 
Q min. 

min. approx • Max. Incr.* 
.;:: L Fo Cd Max. DCR I I 

~ NCG 
MSNo. Part No. ILH MHz MHz Pf (l mA mA 

MS21399-1 SW-W- 0.10 0.10 42 25 480 .70 .087 1650 >1650 
MS21399-2 sw·w- 0.12 0.12 42 25 460 .63 .090 1630 >1630 
MS21399-3 sw·w- 0.15 0.15 42 25 400 .66 .098 1550 >1550 ... MS21399·4 SW·W- 0.18 0.18 42 25 360 .62 .117 1420 >1420 

::::i MS21399-5 SW·W- 0.22 0.22 42 25 340 .63 .141 1330 >1330 
C) MS21399·6 SW·W- 0.27 0.27 42 25 320 .59 .157 1230 >1230 z: MS21399·7 SW·W- 0.33 0.33 42 25 295 .55 .178 1140 >1140 .... 
:z: MS21399-8 SW·W- 0.39 0.39 42 25 275 .55 .208 1060 >1060 a.. MS21399-9 SW-W- 0.47 0.47 41 25 250 .56 .257 960 > 960 

MS21399·10 SW·W- 0.56 0.S6 39 25 238 .52 .283 915 > 915 
MS21399·11 SW·W- 0.68 0.68 36 25 224 .50 .337 840 > 840 
MS21399·12 SW-W- 0.82 0.82 35 25 205 .50 .470 720 > 720 
MS21400·1 SW-W- 1.0 1.0 38 25 135 .87 .170 1180 >1180 
MS21400·2 SW-W- 1.2 1.2 38 7.9 124 .87 .190 1150 >1150 
MS21400·3 SW-W- 1.5 1.5 38 7.9 114 .87 .212 1050 >1050 
MS21400·4 SW-W- 1.8 1.8 38 7.9 105 .89 .242 990 > 990 
MS21400·5 SW-W- 2.2 2.2 38 7.9 95 .88 .263 950 > 950 

z: MS21400·6 SW-W- 2.7 2.7 38 7.9 85 .83 .320 880 > 880 
C) MS21400·7 sw·w- 3.3 3.3 38 7.9 78 .81 .345 820 > 820 
e: MS21400·8 SW-W- 3.9 3.9 42 7.9 74 .76 .411 755 > 755 

MS21400·9 SW-W- 4.7 4.7 42 7.9 68 .75 .562 650 > 650 
MS21400·1O SW-W- 5.6 5.6 42 7.9 62 .77 .742 565 > 565 
MS21400·11 SW·W- 6.8 6.8 45 7.9 55 .80 1.00 485 > 485 
MS21400·12 SW·W- 8.2 8.2 47 7.9 51 .78 1.20 440 > 440 
MS21400·13 SW-W- 10 10 51 7.9 45 .78 1.84 355 > 335 
MS21400·14 SW·W- 12 12 51 2.5 41 .85 2.60 300 > 300 
MS21401-1 SW-W- 15 15 45 2.5 48 .55 .635 610 200 
MS21401·2 SW·W- 18 18 45 2.5 44 .55 .728 570 175 
MS21401·3 SW·W- 22 22 45 2.5 37 .60 .825 530 160 
MS21401·4 . SW-W· 27 27 45 2.5 32 .65 .950 500 155 
MS21401·5 SW·W- 33 33 46 2.5 30 .65 1.26 430 150 
MS21401-6 SW·W- 39 39 46 2.5 27 .66 1.42 405 145 
MS21401·7 SW·W- 47 47 46 2.5 23 .66 1.72 370 140 
MS21401·8 SW·W· 56 56 48 2.5 21 .75 2.03 340 130 
MS21401·9 SW-W· 68 68 48 2.5 18.5 .75 2.29 320 120 
MS21401·10 SW-W· 82 82 46 2.5 17.0 .75 2.55 305 115 
MS21401-11 SW·W- 100 100 46 2.5 15.5 .78 2.92 280 100 
MS21401-12 SW-W· 120 120 53 0.79 14.5 .72 3.30 235 80 
MS21401-13 SW·W- 150 150 53 0.79 13.0 .70 4.30 215 68 

CI MS21401·14 SW-W- 180 180 53 0.79 11.5 .70 5.40 200 64 
c:c MS21401-15 SW·W- 220 220 55· 0.79 10.0 .84 6.65 150 60 .... ... MS21401·16 SW·W- 270 270 57 0.79 9.50 .74 7.60 140 58 

~ MS21401·17 SW-W· 330 330 57 0.79 8.50 .75 8.50 130 56 
MS21401-18 SW·W· 390 390 57 0.79 8.00 .74 10.0 120 54 .... MS21401-19 SW·W- 470 470 57 0.79 7.20 .70 13.5 100 52 .... MS21401-20 SW·W- 560 560 61 0.79 6.40 .70 14.5 95 50 ;;:: ... MS21401-21 SW·W- 680 680 61 0.79 5.80 .78 16.0 90 48 .... ... MS21401·22 SW·W- 820 820 58 0.79 5.30 .78 19.0 85 47 
MS21401·23 SW·W- 1000 1000 58 0.79 4.80 .78 21.5 80 45 
MS21401-24 SW-W- 1200 1200 55 0.25 2.90 1.9 23 100 40 
MS21401-25 SW·W- 1500 1500 55 0.25 2.80 1.6 30 90 35 

MS21401·26 SW·W· 1800 1800 55 0.25 2.60 1.5 33 86 32 
MS21401·27 SW·W- 2200 2200 55 0.25 2.55 1.3 40 78 30 
MS21401·28 SW-W- 2700 2700 55 0.25 2.40 1.2 43 74 28 
MS21401-29 SW·W- 3300 3300 55 0.25 2.00 1.1 58 65 26 
MS21401·30 SW·W- 3900 3900 55 0,25 1.95 1.1 76 56 23 

MS21401-31 SW·W- 4700 4700 55 0.25 1.85 1.1 85 53 20 
MS21401-32 SW·W- 5600 5600 55 0.25 1.75 1.0 100 48 18 
MS21401·33 SW-W- 6800 6800 50 0.25 1.58 1.0 127 43 15 
MS21401-34 SW·W- 8200 8200 50 0.25 1.55 1.0 150 40 12 
MS21401-35 SW·W· 10,000 10,000 50 0.25 1.45 1.0 190 37 10 

"INCREMENTAL CURRENT - The D.C. current to cause a 5% reduction in the nominal incluctance value. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1231 
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Inductors 

WEE-DUCTOR Miniature Shielded Inductor with high inductance-to-size ratio. 
O.10uHto180,OOOuHin76values ... 
Designed to meet MIL-C-15305B. . 

The WEE-DUCTOR was the first miniature shielded inductor 
that Nytronics standardized for stock delivery. This encap
sulated non-flammable shielded unit 'in a 0.164" 'diameter by 
0.450" long envelope offers the design engineer extremely 
high inductance for density packaging. The WEE-DUCTOR is 
designed to meet the environmental requirements of MIL-C-
15305 Rev. B. GRADE 2 CLASS B 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: 0.1 to 22uH ±10% (Q-Meter); 27uH .to 1,000 
±5% (lKC Bridge); 1,200uH to 56.000uH ±10% (lKC Bridge) 68,
OOOuH to 180,OOOuH ±20% (lKC Bridge) measured at point on leads 
114 inch from body. 
Dielectric Strength: 700 volts RMS at sea level. 

Self-Resonant Frequency: Minimum f. to be not less than 80% of 
published data, and measured wit" full length leads on Q-Meter. 

Q: Measured on Q-Meter. 

Maximum .Current: Based on temperature rise not to exceed 40°C 
at 85°C ambient. 

NCG 
L Q min APprox. ~ppr •• Max. Mil. Iner· 

MATERIAL PART SRF Cd OCR I I 
NO. uN MHz MHz UNF a mA mA 

WEE· 0.10 0.10 63 25 >500 0.67 0.020 4000 4000 

WEE· 0.12 0.12 61 25 >500 0.67 0.029 3350 3350 

WEE· 0.15 0.15 59 25 >500 0.67 0.032 3000 3000 

U WEE· 0.18 0.18 57 25 458 0.67 0.040 2850 2850 

:::i WEE· 0.22 0.22 ·56 25 414 0.67 0.045 2700 2700 
C 

WEE· Z 0.27 0.27 50 25 373 0.67 0.08 2000 2000 
LLI WEE· 0.33 0.33 48 25 337 0.67 0.09 1900 1900 ~ 
Do WEE· 0.39 0.39 48 25 310 0.67 0.16 1420 1420 

WEE· 0.47 0.47 48 25 283 0.67 0.17 1400 1400 

WEE· 0.56 0.56 45 25 258 0.67 0.36 960 960 

WEE' 0.68 0.68 45 25 235 0.67 0.37 940 ~40 

WEE· 0.82 0.82 41 25 214 0.67 0.46 870 870 

WEE· 1.0 1.0 42 7.9 164 0.92 0.062 2300 2300 

WEE· 1.2 1.2 43 7.9 150 0.92 0.067 2200 '2200 

WEE· 1.5 1.5 41 7.9 135 0.92 0.16 1420 1420 

WEE· 1.8 1.8 42 7.9 124 0.92 0.17 1370 1370 

WEE· 2.2 2.2 42 7.9 112 0.92 0.19 1300 1300 

WEE· 2.7 2.7 41 7.9 107 0.92 0.20 1270 1270 

Z WEE· 3.3 3.3 40 7.9 91.5 0.92 0.31 1030 1030 
C WEE· 3.9 3.9 40 7.9 84.5 0.92 0.33 1000 1000 !!: 

WEE· 4.7 4.7 40 7.9 76.5 0.9~ 0.58 750 750 

WEE· 5.6 5.6 40 7.9 69.5 0.92 0.64 710 710 

WEE· 6.8 6.8 40 7.9 63.5 0.92 0.68 680 680 

, WEE· 8.2 8.2 45 7.9 57.5 0.92 1.3 500 500 

WEE· 10 10 46 2.5 52.5 0.92 1.4 480 480 

WEE· 12 12 47 2.5 47.5 0.92 1.5 460 460 

WEE· 15 15· 47 2.5 42.5 0.92 1.7 440 440 

WEE· IB 18 45 2.5 53.5 0.49 0.88 610 235 

WEE· 22 22 47 2.5 .47.0 0.50 0.95 590 220 

WEE· 27 27 42 2.5 44.0 0.48 1.15 530 200 

WEE· 33 33 43 2.5 40,0 0.48 1.2 520 193 
LLI WEE· 39 39 45 2.5 36.5 0,48 1.6 450 183 l-
ii: WEE· 41 47 46 2.5 33.0 0.49 1.8 420 177 
Ill: 

WEE· LLI 56 56 40 2.5 30.0 0.49 2.2 390 170 
u.. 

WEE· 6B 68 40 2.5 27.0 0.50 2.3 375 165 

WEE· 82 82 42 2.5 17.5 1.0 2.4 360 160 

WEE· 100 100 63 .79 15.0 1.0 2.6 345 157 

WEE· 120 120 62 .79 14.0 10 2.9 330 145 

#24 {~020 ± .OO/CW ~ 1~·37~1 . ACTUAL SIZE 

--~--~ .... ~~--~--~ 
t I" ~I" 1.3 TYP. M. IN . .....J 

0.164 ·0.450. ·l 
MAX. MAX. 

DENSITY CHARACTERISTICS 
Volume: 0.0087 cubic 'inches Weight, 0.75 grams maximum 
Shielding: Less than 3% coupling with two units measured side by 
side at 1000 cycles. 
PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125°C. 
Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate directions per MIL-C-15305B. 
Marking: Printed wIth pertinent data. 

Note: L & Q are not always tested at the same frequency. 

NCG 
l . Q min Approx pprax. Max • Max. Iner· 

MATERIAL PART 
SRF Cd DCA I I 

NO. uN MHz MHz IUlF a mA mA 

WEE· 150 150 63 .79 12.5 1.0 3.3 315 126 

WEE· 180 180 60 .79 11.5. 1.0 3.6 300 lIO 

WEE· 220 220 57 .79 11.0 0.94 4.1 280 105 

WEE· 270 270 52 .79 10.0 0.92 4.8 60 91 

WEE· 330 330 50 .79 9.0 0.92 5.6 240 87 

WEE· 390 390 43 .79 B.5 0.87 6.2 230 72 

WEE •. 410 470 66 .79 8.0 0.83 10.0 180 67 

WEE· 560 560 64 .79 7.5 0.82 .11.5 170 '65 

WEE· 680 680 71 .19 . 6.5 0.87 12.0 160 60 

WEE· 820 820 67 .79 6.0 0.87 13.8 150 55 

WEE· 1000 1000 62 .79 5.6 0.87 16.0 140 52 

WEE· 1200 1200 52 .250 1.490 9.0 18.2 135 50 

WEE· 1500 1500 51 .250 1.460 8.0 23.7 lI8 48 

LLI 
WEE· 1800 1800 51 .250 1.420 6.5 30.2 105 42 

I- WEE· 2200 2200 50 .250 1.300 6.8 33.7 99 37 

- WEE· 2100 2700 51 .250 1.180 6.8 43.1 87 33 

Ill: WEE· 3300 3300 52 .250 1.050 • 1.0 48.7 82 30 

Ill: WEE· 3900 3900 48 .250 .960 7.0 62.7 72 29 

LLI WEE· 4700 4700 48 .250 .840 7.4 70.5 68 28 
u.. 

WEE· 5600 5600 48' .250 .810 6.8 104 56 '24 

WEE· 6800 6800 45 .250 .740 6.B liB 53 20 

WEE· 8200 8200 38 .250 .580 9.2 146 . 47 18 

WEE· 10.000 10.000 36 .079 .410 11.5 76.6 6.6 15 

WEE· 12.000 12.000 36 .079 .370 15.0 109 55 14 

WEE· i5,oOO 15,000 38 .079 .330 15.0 119 .52 13 

WEE·. 18,000 18.000 38 .079 .305 15.0 138 49 13 

. WEE· 22,000 22.000 32· .079 .295 l3.0 219 39 12 

WEE· 27,000 21,000 32 .079 .270 13.0 259 35 12 

WEE· 33,000 33,000 32 .079 .250 12.5 296 33 II 

WEE· 39,000 39,OCO 30 .079 .215 14.0 395 29 10 

WEE· 47.000· 47,000 25 .079 .210 12.5 452 27 9 

WEE· ·56,000 56,000 25 .079 .195 12.0 499 26 8 

WEE· 68,000 68,000 20 .079 .130 18.4- 395 29 1.1 

WEE· 82,OCO 82.000 20 .079 .125 16.5 452 27 1.1 

WEE·IOO,OOO 100,000 20 .079 .115 16.2 499 26 1.1 

WEE·120,OOO 120,000 20 .070 .105 16.8 540 23 1.1 

WEE·150.000 150,000 20 .e60 .098 13.4 750 20 1.0 

WEE·180,OOO 180,000 20 .050 .094 13.4 8BO 18 o.a 
'INCREMENTAL CURRENT - The D.C. current to cause a 5% reduction on the nominal onductance value. 

1·1232 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM·,1983 
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WEE-WEE
DueTOR SERIES 

The smallest shielded inductor for high density circuits 0.10 to 1,000 uh 
0.133" diameter x 0.335" length. We have 49 stock values. 

GRADE 2 CLASS B W"EE-WEE-DUCTOR STANDARD VALUES 

The WEE-WEE-DUCTOR offers the Design Engi
neer a subminiature shielded inductor to solve 
special problems in density circuit application. 
This shielded inductor has great inductance-to
size ratio and is designed to meet the stringent 
requirements of MIL-C-15305 Rev. B. 

0.10 to 10,000uH 
0.133" diameter x 0.335" length 
49 stock values 

#24 (.020 :±: .002) leW 

----------~--~c==J~~/~-----
T 

0.133 I. ~1.3 TYP. MIN. __ J 
max. 1Q."335 I I 

max. 

ELECTRICAL CHARACTERISTlc;S 

Inductance 
Tolerance: 

Dielectric 
Strength: 

Self-Resonant 
Frequency: 

Rating: 

±10% (Q-Meter). 

700 volts RMS at sea level. 

Minimum fo to be not less than 
80% of published data, and 
measured with fuJI lengtli leads 
on Q-Meter. 

I maximum based on '13 watt 
dissipation. 

DENSITY CHARACTERISTICS 

Volume: 

Weight: 

Shielding: 

0.0041 cubic inches. 

0.50 grams maximum. 

Less than 3% coupling with 
two units mounted side by side 
at 1000 cycles. 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

NCG 
.AlT L 
110. 

.II 

WEE·WEE· 0.10 0.10 
WEE·WEE· 0.12 0.12 
WEE·WEE· 0.15 0.15 
WEE·WEE· 0.18 0.18 
WEE·WEE· 0.22 0.22 

~~EE' 0.27 0.27 
WEE·WEE· 0.33 0.33 
WEE·WEE· 0.39 0.39 
WEE·WEE· 0.47 0.47 
WEE·WEE· 0.56 0.56 
WEE·WEE· 0.68 0.68 
WEE·WEE· 0.82 0.82 
WEE·WEE· 1.0 1.0 
WEE·WEE· 1.2 1.2 
WEE·WEE· 1.5 1.5 
WEE·WEE· 1.8 1.8 

-;I~::~~: 2.2 2.2 
2.7 2.7 

"W,. 
WEE·WEE· 3.3 3.3 
WEE·WEE· 3.9 3.9 
WEE·WEE· 4.7 4.7 
WEE·WEE·- 5.6 5.6 
WEE·WEE· 6.8 6.8 
WEE·WEE· 8.2 8.2 
WEE·WEE· 10 10 
WEE·WEE· 12 12 
WEE·WEE· 15 . 15 

WEE·WEE· 18 18 
WEE·WEE· 22 22 
WEE·WEE·- 27 27 
WEE·WEE·· 33 33 
WEE·WEE· 39 39 
WEE·WEE· 47 47 
WEE·WEE· 56 56 
WEE·WEE· 68 68 
WEE·WEE· 82 82 
WEE·WEE· 100 100 
WEE·WEE· 120 120 
WEE.WEE· ISO ISO 
WEE·WEE· 180 180 
WEE·WEE· 220 220 
WEE·WEE. 270 270 
WEE·WEE· 330 330 
WEE·WEE· 390 390 
WEE·WEE· 470 470 
WEE·WEE· 560 560 
WEE·WEE· 680 680 
WEE·WEE· 820 820 
WEE·WEE·looo 1000 

approx. Max. M!L ,.11. SRF DCR I 

MHz MHz n lOA 

42 25 500 .112 1720 
42 25 -~ -~ .!63~ 42 25 500 ~!. 15SO 
42 25 45~- .165 f;~ 
42 25 414 .198 l:i~~ 
42 25 _~73 .220 1~3!!.. 

2~=-42 _ 360 .258 1140 
42 25 339 .292 1~~ 
41 25 309 .360 960 
39 25 295 .397 915 
36 25 270 .472 840 
35 25 2SO .638 720 
42 25 170 .208 1260 
38 7.9 150 .225 12~!!. 
38 7.9 139 .265 1120 
38 7.9 129 .285 1080 
36 7.9 118 .330 1000 
38 7.9 106 .381 935 
38 7.9 98 .432 875 
40 7.9 91 .576 755 
42 7.9 83 .787 6SO 
42 7.9 77 1.04 565 
45 7.9 67 1.40 485 
47 7.9 62 1.68 440 
51 7.9 55 2.58 355 
51 2.5 49 3.65 300 
45 2.5 55 .862 620 
43 2.5 so 1.02 570 
42 2.5 45 1.12 545 
37- 2.5 41 1.28 510 

46 2.5 37 1.70 44D 
38 2.5 33 1.99 405 

. 42 2.5 29 2.41 370 
41 2.5 27 2.85 34D 
46 2.5 23 3.21 320 

46 2.5 21 3.57 305 
43 2.5 19 4.10 280 
SO 0.79 16 5.97 235 
49 0.79 15 7.05 215 
56 0.79 14 8.12 200 
53 0.79 12 14.8 ISO 
57 0.79 11.5 16.8 140 
57 0.79 10.5 18.6 130 
57 0.79 10.0 21.1 120 
SO 0.79 8.5 32.2 100 
50 0.79 7.5 3&.4 95 
5& 0.79 7.0 41.1 90 
49 0.79 &.5 45.0 85 
49 0.79 6.0 52.0 80 Operating 

Temperature: 

Terminal 
Strength: 

-55°C to +125°C. 

Meets five pound pull test; 
five 360 ° rotations in alternate 

'INCREMENTAL CURRENT - The D.C. current to cause a 5% 
reduction in the nominal inductance value. 

directions per MIL-C-15305.(latest revision). 

Marking: Color coded per MIL-C-15305Il1;atest revision). 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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PEE-WEE SERIES 

The amazing PEE-WEE DUCTOR' represents a 66% size 
reduction from the smallest magnetically shielded axial 
leaded inductor series heretofore available anywhere. 
Furthermore, this size reduction was obtained with neg
ligible loss of electrical performance by employing several 
unique concepts in RF coil design. 

PEE-WEE DUCTOR STANDARD VALUES 

l r .085 ±.005 

--t ~.120 ±.005 

~~~-t -....I ~.155'MAX. 
#26 (.0159 ±.002)TCW 1.5 LG 

ALL DIMENSIONS IN INCHES 

ELECTRICAL CHARACTERISTICS: 

Inductance Tolerance: 

L,Q,F, values: 

Incremental Current: 

Dielectric Strength: 

± 10% (Std). 

Measurements per MIL-C-15305. 
(latest revision). 
Incremental current in table is for 
5% reduction in inductance value. 

300 Volts RMS @ Sea Leve\.. 

'SRF minimum not less then 80% of specified values; 

DENSITY ,CHARACTERISTICS: 

Volume: 

Weight: 

Shielding: 

Marking: 

.0007 Cubic Inches 

0.12 Grams 

5% maximum coupling for two 
units side by side. 
EIA color coded 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS: 

Terminal pull: 

Environmental: 

3 Ibs. minimum. 

Grade 2 Class A 

NCG 
PART 
NO. 

L /LH 

PW- 0.10 .10 

PW- 0.12 .12 

PW- 0.15 .15 

PW- 0.18 .18 

PW- 0.22 .22 

PW- 0.27 .27 

PW- 0.33 .33 

PW- 0.39 .39 

PW- 0.47 .47 

PW- 0.56 .56 
PW- 0.68 .68 

PW- 0.82 .82 

PW- 1.0 1.0 

PW- 1.2 1.2 

PW- 1.5 1.5 

PW- 1.8 1.8 

PW- 2.2 2.2 

PW- 2.7 2.7 
PW- 3.3 3.3 

PW- 3.9 3.9 
PW- 4.7 4.7 

PW- 5.6 5.6 

PW- 6.8 6.8 

PW- 8.2 8.2 

PW- 10 10 

PW- 12 12 

PW- 15 15 

PW- 18 18 

PW- 22 22 

PW- 27 27 

PW- 33 33 

PW- 39 39 

PW- 47 47 
PW- 56 56 
PW- 68 68 

PW- 82 82 
PW- 100 100 

PW- 120 120 
PW- 150 150 

PW- 180 180 
PW- 220 220 
PW- 270 270 

PW- 330 330 

PW- 390 390 
PW- 470 470 

PW- 560 560 

PW- 680 680 
PW- 820 820 

PW-1000 1000 

• GREATER THAN MAX I 

'SRP Q min. @ MHz MHz 

40 25 500 

40 25 480 

40 25 450 

40 25 430 

40 25 390 

40 25 340 

40 25 310 

40 25 280 
40 25 250 

40 25 220 

35 25 200 

35 , 25 180 

35 25 165 

35 7.9 150 

35 7.9 130 

35 7.9 120 

35 7.9 110 

35 7.9 100 

35 7.9 70 

35 7.9 65 

35 7.9 58 

35 7.9 54 

35 7.9 50 

35 7.9 48 

35 7.9 45 

35 2.5 40 ' 

35 2.5 36 

35 2.5 31 

35 2.5 28 

35 2.5 25 

35 2.5 23 

35 2.5 22 

35 2.5 21 

35 '2.5 19 

35 2.5 18 

35 2.5 16 

35 2.5 14 

35 .79 9.5 

35 .79 8.8 

35 .7,9 8.1 

35 .79 7.8 

35 .79 7.3 

35 .79 6.8 

35 .79 6.0 

35 .79 5.6 

35 .79 5.0 

35 .79 4.3 

35 .79 3.8 

35 .79 3.5 ' 

1·1234 For manufacturers' sales offices refer to Manufacturers & Salas Offices Directory 

Max. OCR Max. Iner. 
I I 

!l mA mA 
.060 1500 · 
.070 1400 · 
.080 1300 · 
.090 1200 · 
.11 1100 · 
.12 1000 · 
.14 950 · 
.16 900 · 
.20 800 · 
.25 750 · 
.27 700 · 
.36 600 · 
.40 525 · 
.70 425 · 
.80 400 · 
.90 350 · 

1.3 320 · 
1.8 275 · 
1.7 290 · 
1.8 275 · 
2.6 225 · 
2.9 210 · 
3.3 200 · 
4.5 170 · 
4.8 165 · 
2.0 250 230 

2.5 230 180 

3.5 195 150 

4.5 170 135 

5.0 160 115 

5.5 150 105 
7.0 140 100 

7.5 135 95 
8.0 130 90 

9.0 120 83 

14 95 65 

16 90 70 

10 115 40 

12 105 35 

15 90 32 

20 80 30 

23 75 27 

26 70 25 

35 65 23 

37 60 21 ' 

40 58 20 

48 54 18 

54 47 17 . 

65 43 15 

EEM 1983 
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DEC/-DUCTOR 
New Subminiature Inductor 0.10uH to 1000uH Range 
0.100" diameter by 0.250" length 49 STANDARD VALUES 

The DECI·DUCTOR offers the design engineer epoxy·molded 
reliability and uniformity in a subminiature R.F. Inductor. This 
Nytronics R.F. Inductor line is designed to meet all the en· 
vironmental specifications of MIL·C·15305 (latest revision). 

GRADE 2 CLASS B 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% over entire range. 
Dielectric Strength: 700 volts RMS at sea level. 
Self·Resonant Frequency: Measured per M IL·C·15305 (latest revision). 
Rating: Maximum Current basced on 35°C rise in 90°C ambient. 

DENSITY CHARACTERISTICS 
Volume: 0.002 cubic inches Weight: 0.35 grams 

~ l%II Min.--tjc .095 ±.01O 

---------fc::J ::: 
'\ 

#24 (.020 ±.002) TCW 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125 0 C 

Terminal Strength: Meets three pound pull test; five 360° rotations in 
alternate directions per M IL-C·15305 (latest revision). 

Moisture, Vibration, and Shock Resistance: Meets requirements of 
M IL·C·15305 (latest revision), 10 cps to 2000 cps @ 15 G ±10% maxi· 
mum for 12 logarithmic swi)1gs each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: 50G, 11 MS 
(body mounted). c 

Marking: Color coded per M IL·C·15305 (latest revision). 

Min. Max. 
NCG L QMln •. SRF DCR Max I. 

Part No. uH MHz MHz Ohms mA 
t" 00·0.10 0.10 40 25 690 0.07 2000 

H 00·0.12 0.12 40 25 650 0.08 1900 
00-0.15 0.15 38 25 600 0.09 1750 

E 00·0.18 0.18 38 25 550 0.10 1600 
00·0.22 0.22 35 25 510 0.11 1550 

N 00·0.27 0.27 35 25 470 0.15 1350 

0 00·0.33 0.33 32 25 410 0.21 1150 
00·0.39 0.39 32 25 370 0.29 970 

L 00-0.47 0.47 32 25 340 0.35 820 
00·0.56 0.56 32 25 310 0.48 700 

I 00·0.68 0.68 33 25 280 0.65 600 

C 00·0.82 0.82 30 25 255 0.82 500 
00·1.00 1.00 30 25 240 1.10 475 

DD:t5~ U~ ~~ ~:~ t~g ~:~g m~ 
I 00·1.80 1.80 35 7.9 130 0.32 900 

00·2.20 c2.20 35 7.9 120 0.37 760 
R 00·2.70 2.70 37 7.9 105 0.49 700 

0 
00·3.30 3.30 45 7.9 95 0.67 575 
00·3.90 3.90 45 7.9 87 0.95 500 

N 00·4.70 4.70 45 7.9 80 1.10 475 
00·5.60 5.60 52 , 7.9 75 1.60 380 
00·6.80 6.80 52 7.9 65 1.80 350 
00·8.20 8.20 60 7.9 62 2.40 300 
00·10.0 10.0 60 7.9 52 3.40 265 
00·12.0 12.0 45 2.5 42 2.40 300 
00·15.0 15.0 47 2.5 36 2.70 275 
00·18.0 18.0 50 2.5 32 3.00 260 
00·22.0 22.0 50 2.5 c 28 3.30 250 
00·27.0 27.0 50 2.5 25 3.80 240 

00:39:0 39:0 50 ~:5 ~6 U~ ~~ 
F 00·47.0 47.0 50 2.5 24 4.40 210 

00·56.0 56.0 50 2.5 22 5.70 205 
E 00·68.0 68.0 52 2.5 19 6.50 180 

00·82.0 82.0 52 2.5 17 7.30 175 
R 00·100 100 50 2.5 15 8.20 165 

R 00·120 120 28 0.79 14 14 110 
00·150 150 28 0.79 13 16 105 

I 00·180 180 28 0.79 12 18 100 
00·220 220 26 0.79 11 25 90 

T 00·270 270 26 0.79 10 33 75 
E 00·330 330 26 0.79 9.0 37 c' 70 

00·390 390 25 0.79 8.0 51 60 
00·470 470 27 0.79 7.0 56 58 
00·560 560 27 0.79 6.5 61 55 
00·680 680 28 0.79 6.0 70 50 
00·820 820 28 0.79 5.5 91 45 
00·1000 1000 28 0.79 5.2 102 40 
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ALL VALUES 'AVAILABLE IN ESTABLISHED 
RELIABILITY, LEVEL R, TO MIL-C-39010 

-MS INDUCTOR SERIES 
75083,75084,75085 
MOLDED INDUCTOR 10.100 uh 
to 1000 uh 

Markings: Color coded per MIL-C-15305 (Latest Rev.) 

The MS Inductor Series are RF Inductors specifically designed 
to meet the demanding requirements of'MIL-C-15305 (latest 
revision). This MS Series .is Epoxy Molded enveloped features 
reliability and uniformity in a Subminiature Inductor. 

Inductors 

Mili-Ductor 
1--1114 " Min'4 .095 ±.01O 

~ c::::J:::: 
1 .1 0.250" 

#24 (.020 ±.002) TCW 1+-tI±.01O 
ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: :=10% over entire range. 
Dielectric Strength: 1000 volts RMS at sea level. 

1800 

Self-Resonant Frequency: Measured per MIL-C-15305 (latest revision). 
. Rating: Maximum current based on: 35°C .rise in 90° ambient for 

phenolic. 15°C rise in 900 ambient for iron. 35°C rise in 70° ambient 
for ferrite core inductors. 
DENSITY CHARACTERISTICS' 
Volume: 0.002 cubic inches; Weight: 0.30 grams. 
PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55vC to +1250 C phenolic core, -55°C to 
+-J 05 0 C iron and ·ferrite core. 
Terminal Strength: Meets five pound pull test: five 3600 rotations in 
alternate dire.ctions per M IL-C-15305 (latest revision) •. 
Moisture, Vibration, and Shock Resistance: Meets reQuirements of 
MIL-C-15305 (latest revision), ·10 cps to 2000 cps @ 20G ±10% maxi
mum for .12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: 100G, 6 MS 
(body mounted). 

±10% Test Frequency Self-resonant . DC Resistance Rated DC 
Ma-Current MSNo. NCG Inductance Q IL& 0) Frequency, Min. Max. 

Part No. uh Min. MHz MHz Ohms MA terlal -
MS75083-01 MD .10 40 25.0 680 .08 1350 
MS75083-02 MD .12 40 25.0 640 .09 1270 
MS75083-03 MD .15 38 25.0 600 .10 1200 
MS75083-04 MD .18 35 25.0 550 .12 1105 
MS75083-05 MD .22 33 25.0 510 .14 1025 (J 

MS75083-06 MD .27 33 25.0 430 .16 960 
:::; 
0 

MS75083-07 MD .33 30 25.0 410 .22 815 Z 
MS75083-08 MD .39 30 25.0 365 .30 700 IIJ 

::J: 
MS75083-09 MD .47 30 25.0 330 .35 650 Q. 

MS75083-10 MD .56 30 25.0 300 .50 545 
MS75083-i1 MD .68 28 25.0 275 .60 495 
MS75083-12 MD .82 28 25.0 250 .85 415 
MS75083-13 MD 1.00 25 25.0 230 1.00 385 
MS75084-01 MD 1.2 25 7.9 150 .18 590 
MS75084-02 MD 1.5 28 7.9 140 .22 535 
MS75084-03 MD 1.8 30 7.9 125 .30 455 
MS75084-04 MD 2.2 30 7.9 115 .40 395 
MS75084-05 MD 2.7 37 7.9 100 .55 355 
MS75084-06 MD 3.3 45 7.9 90 .85 270 
MS75084-07 MD 3.9 45 7.9 80 1.00 250 
MS75084-08 MD 4.7 45 7.9 75 1.20 230 Z 

. MS75084-09 MD 5.6 50 7.9 65 1.80 185 0 
1:1: 

M.S75084-10 MD 6.8 50 7.9 60 2.00 175 -
MS75084-11 MD 8.2 55 7.9 55 2.70 155 
MS75084-12 MD 10 55 7.9 50 3.70 130 
MS75084-13 MD 12 45 2.5 40 2.70 155 
MS75084-14 MD 15 40 2.5 35 2.80 150 
MS75084-15 MD 18 50 2.5 30 3.10 145 
MS75084-16 MD 22 50 2.5 25 3.30 140 
MS75084-17 MD 27 50 2.5 20 3.50 135 
MS75085-01 MD 33 45 2.5 24 3.4 130 
MS75085-02 MD 39 45 2.5 22 3.6 125 

. MS75085-03 MD 47 45 2.5 20 4.5 110 
MS75085-04 MD 56 45 2.5 18 5.7 100 
MS75085-05 ,MD 68 50 2.5 15 6.7 92 
MS75085-06 MD 82 50 2.5 14 7.3 88 
MS75085-07 MD 100 50 2.5 13 8 84 
MS75085-08 MD 120 30 .79 12 13 66 IIJ 
MS75085-09 MD 150 30 .79 11 15 61 !:: 
MS75085-10 MD 180 30 .79 10 17 57 1:1: 

MS75085-11 MD 220 30 .79 9 21 52 
1:1: 
IIJ 

MS75085'12 'MD 270 30 .79 8 25 47 II.. 

MS75085-13 MD 330 30 .79 7 28 45 
MS75085-14 MD 390 30 .79 6.5 35 40 
MS75085-15 MD 470 30 .79 6 42 36 
MS75085-16 MD 560 30 .79 5 46 35 
MS75085-17 MD 680 30 .79 4 60 30 
MS75085-18 MD 820 30 .79 3.8 65 29 
MS75085-19 MD 1000 30 .79 3.4 72 28 
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.1800 COILS, CHOKES, & INDUCTORS 1800 

~.~NG~~C~~ Inductors 
, .. ~., (803) 393 .. 54~l·-- TWX 81()"665 .. 2182 
:L 

RFC-SS SERIES 

Molded inductors specifically designed to 
meet MIL-C-15305 (latest revision). Induc- VALUES 0.15 p.H THRU 33 p.H AVAILABLE IN 
tance from 0.15 to 240uH. ESTABLISHED RELIABILITY, LEVEL R, TO MIL-C-39010 

GRADE 1 CLASS A (0.15-4.7) 
CLASS B (5.6-240) 

~ ~.4;:8 .375 .155 ± .0lD DIA. b TYP .. ± .010 1 

~~~-=r 
#22 AWG TINNED COPPER WIRE 

ELECTRICAL CHARACTERISTICS 

Inductance Tolerance: 0.15 to 33 uH ±10% 
36 to 240 uH ±5% 
Measured on Q meter per 
MIL-C-15305 (latest revision). 

Dielectric Strength: 1000 volts RMS @ sea level 

Rated Current: Based on max. temp. rise of 
35°C (ambient 90°C) for 
RFC-SS-0.15 to 4.7 
15°C (ambient 90°C) for 
RFC-SS-5.6 to -240 

PHYSICAL AND ENVIRONMENTAL· 
CHARACTERISTICS 

Operating Temperature: Max. 125°C for 
RFC-SS-0.15 to -4.7 

Max. 105°C for 
RFC-SS-5.6 to -240 

Terminal Strength: Meets five pound pull test per 
MIL-C-15305 (latest revision). 

Moisture, Vibration, and Meets requirements of 
Shock Resistance: MIL-C-15305 

(latest revision), 
high frequency 10 cps 

Marking: Color banded. 

NCG" L Q Min. @ Min. 
PART SRF 

MS NO. NO. uH MHz MHz 

MS18130-1 RFC·SS· .15 0.15 50 25 525 
MS18130·2 RFC·SS· .22 0.22 50 25 450 
MS18130·3 RFC·SS· .33 0.33 45 25 360 
MS18130-4 RFC·SS· .47 0.47 45 25 310 
MS18130·5 RFC·SS· .56 0.56 50 25 280 
MS18130·6 RFC·SS· .68 0.68 50 25 250 
MS18130-7 RFC·SS· .82 0.82 50 25 220 
MS18130·8 RFC·SS· 1.00 1.00 50 25 200 
MS18130-9 RFC·SS- 1.20 1.20 33 7.9 180 
MS18130-10 RFC·SS- 1.50 1.5 33 7.9 160 
MS18130-11 RFC·SS· 1.80 1.8 33 7.9 150 , 
MS18130-12 RFC'SS· 2.2 2.2 33 7.9 135 

i MS18130-13 RFC·SS· 2.7 2.7 33 7.9 120 
i MS18130-14 RFC·SS- 3.3 3.3 33 7.9 110 

MS18130·15 RFC·SS- 3.9 3.9 33 7.9 100 
I MS18130-16 RFC·SS· 4.7 4.7 33 7.9 90 
i MS14046-1 RFC·SS· 5.6 5.6 45 7.9 60 

MS14046-2 RFC·SS· 6.8 6.8 50 . 7.9 55 
, MS14046·3 RFC-SS· 8.2 8.2 50 7.9 50 
I MS14046-4 RFC·SS· 10 10.0 55 7.9 45 
, MS14046·5 RFC·SS· 12 12 65 2.5 42 

MS14046-6 RFC·SS- 15 15 65 2.5 40 
MS14046-7 RFC·SS· 18 18 75 2.5 34 
MS14046-8 RFC·SS- 22 22 75 2.5 30 
MS14046-9 RFC·SS- 27 27 60 2.5 25 
MS14046·10 RFC·SS· 33 33 65 2.5 19 
MS90538-1 RFC-SS· 36 36 60 2.5 15.5 
MS90538-2 RFC·SS· 39 39 60 2.5 14.5 
MS90538·3 RFC·SS· 43 43 60 2.5 13.7 

I MS90538-4 RFC·SS· 47 47 55 2.5 13.0 
MS90538·5 RFC·SS· 51 51 55 2.5 12.7 

. MS90538-6 RFC·SS- 56 56 55 2.5 12.0 

. MS90538-7 RFC·SS· 62 62 55 2.5 11.5 
MS90538·8 RFC·SS· 68 68 55 2.5 11.0 
MS90538-9 RFC·SS· 75 75 55 2.5 10.5 
MS90538-10 RFC·SS- 82 82 50 2.5 10.3 
MS90538·11 RFC·SS· 91 91 50 2.5 10.0 
MS90538-12 RFC-SS-100 10.0 50 2.5 9.5 
MS90538-13 RFC-SS·110 110 60 0.79 8.9 
MS90538·14 RFC·SS-120 120 65 0.79 8.7 
MS90538-15 RFC-SS·130 130 65 0.79 8.5 
MS90538-16 RFC·SS-150 150 65 0.79 8.0 
MS90538·17 RFS·SS·160 160 65 0.79 7.5 
MS90538-18 RFC·SS·180 180 65 0.79 7.0 
MS90538-19 RFC·SS-200 200 65 0.79 6.5 
MS90538·20 RFC·SS-220 220 65 0.79 6.2 
MS90538·21 RFC·SS·240 240 65. 0.79 5.9 

• NeG Part No. electricals and tolerances as shown, 
MS No. electricals and tolerances per actual MS sheet. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

Max. Raled ... 
DCR DC Cur. .;: 

.:l 
Il rnA 

... 
::;; 

0.03 2450 
0.05 1900 
0.09 1400 
0.12 1225 
0.13 1220 
0.15 1100 
0.22 900 (,) 

0.29 830 
::::i 
c 

0.42 650 z 
ILl 

0.50 600 ::J: 
a.. 

0.65 525 
0.95 435. 
1.20 385 
2.00 300 
2.30 280 
2.60 260 
0.32 750 
0.50 600 
0.60 545 
0.90 445 
1.10 404 
1.40 370 
2.25 280 
2.50 265 
2.60 260 
3.00 250 
2.50 180 
2.60 176 
2.70 172 
2.75 170 
2.85 167 z 
3.00 164 c 

a::: 
3.15 160 
3.30 156 
3.70 147 
3.9 143 
4.3 136 
4.5 133 
4.9 128 
5.2 124 
5.45 121 
6.05 114 
6.40 111 
6.75 108 
7.10 106 
7.45 103 
7.8 101 
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Proven reliability molded inductors-specifically 
designed to meet MIL-C-15305 (latest revision). 
Inductance 0.1 to1000uH. 
GRADE 1 CLASS B 

ACTUAL SIZE 

#22 (.025 ± .002) TC~ 

I c:=Jt--' -,---
-. -l .44 I..---- 1.3 _I 
.188 DIA. 'I MAX. I - TYP. MIN. , 

MAX. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

Self-Resonant 
Frequency: 

Q: 

Rating: 

0.1 to 22uH ±100/0 on ~Meter 
27uH to 100 ±50/0 
1,000 cps bridge 
120uH to 1000uH ±50/0 on a-Meter 

700 volts RMS at sea level. 

Minimum fo to be not less than 
80% of published data and 
measured with full length leads 
on· Grid-Dip Meter. 

Meas!,lred on a-Meter. 

¥.! watt dissipation for series S 

Note: L & a are not always 
tested at the same frequency. 

DENSITY CHARACTERISTICS 

Volume: I 0.012 cu. in. 

Weight: 0.90 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: 

Terminal 
. Strength: 

Moisture, 
Vibration, and 

Shock 
Resistance: 

-55°C to+125°C. 

Meets five pound pull test 
per MIL-C-15305 (latest revision) . 

Meets requirements of 
MIL.C-15305 Grade 1, Class B. 
High frequency 10 cps to 2000 
cps @ 30G ±10% maximum 
for 12 logarithmic swings, each 
of 20 minute duration repeated 
for each of three mutually 
perpendicular planes. 
(body mounted) 

1800 

Inductors 

RFC-S SERIES 

NCG 
PART 
NO.* 

L Q min laPI~~x. ~~i m;x. ,~ 

MSNO. 
uK MHz MHz 11 mA ~ 

M:i21 189·3 JlfC-S-O.15 0.15 1-'1 500 .0,' :Ii 10 
If 18 0.18 500 

MS21389-5 0.22 500 .0< 13 
MS21389·6 0.27 470 

0.33 70 40 440 
MS213:1~ RfC 1.39 0.39 65 40 100 

.05 2 .. _ 

.08 2000 

.08 2000 ;;: MS2l ~-9 RfC 1.47 0.4, 60 25 160 
M! 1_1n RI 1.56 . 0.56 55 25 130 10 1700 z 
M~ 

rM !138 
rM !138 

I1RFC 0.68 ~0.6~ ,5_~ _2~ 100, .12 1500 ... 
.18 1300 ~ 

~.,' 

M!;'" 

M~" 

MSl 

RfC-S- 0.82 
RfC-S- 1.0 
RfC-S- 1.2 
RfC-S- 1.5 
RfC-S- 1.8 
RfC-S- 2.2' 
RfC-S: 2.7 

c-S-
c-s-

0.82 50 25 275 
1.0 50 20 250, 
1.2 45 20 220 
1.5 45 15 !OO 
.. 8 45 15 ,80 

2.2 45 15 165 
2.7 55 10 .10 

5 10 100 
10 95 

10 

.24 1100 

.35 1000 
iO 

.15 1400 
.23 1200 
.31 1000 

100 
100 

i5 .62~ 
60 150 

RfC-S- 12 12 65 5 53 1.1 590 
RfC-S- 15 15 80 2.5 4' 1.4 500 
RFC-S- 18 18 75 2.5 4: 1.6 460 
,RfC-S__ 22 22 75 2.5 :.8 43'0 

RfC-S- 33 33 85 2.5 32 3.5 300_ 
RfC-S- 39 39 80 2.5 26 3.8 290 
RfC-S- 47 47 80 2.5 22 4.0 275 
RfC-S- 56 56 75 2.5 is 

EIIHliE~R~f~-~~iE~~6~8£1l753213'5~~~~JliO~ ~ RfC-8- 82 82 75 2.5 ;;; 
RfC-S- 100 100 75 1.5 !Q. -
RfC-S- 120 120 65 0:79 7.2 5.1 '0 
RfC-S- 150 150 65 1.79 6.7 5.8 164 

-, RfC-S: 180 10 65 .79 6. 58 
-iRfC-S- 2202:!0 65 1.79 is 

RFC-S- 270 2:'0 65 .79 

-, ~'~~,"~~~RfC-~S-~300 __ ~3=11O~+~65~1.7~9 __ ~~~~ 
i3 r. RfC-l 330 330 65 0.79 

RfC- 360 360 65 9.79 4.7 
IFC- 390 390 79 4.5 9.9 

4.3 .. 0.4 131 
FC-

14. 
M!:?n! 1_111 6 1.79 3.1 ! 15.0 110 

k~R If( 91 910 60 0.79 3.0 15.5 107 
RfC-S-I000 1000 60 JI.7t 2. 116.5 104 

* NeG Part No. electricals and tolerances as shown, 
MS No. electricals and tolerances per actual MS sheet. 
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1800 COILS, CHOKES, & INDUCTORS 1800 

~~~ ..• ,--,/,~ 
ORANGE STREET, DARLINGTON, S. C. 

Inductors 
(803i 393-5421. 'c- TWX 810-665-2182 

MS·INDUCTOR SERIES 
75008·75101·90539 

MOLDED INDUCTOR !~"'.~r-'_""'4_38_±_0_32_--,. ~= 

/..025 ±.002 DIA. 

.J88 
±.032 
DIA. 

t 
Proven reliability molded inductors designed to meet 
MIL-C-15305 (latest revision). 
Inductance 0.15 to 1000 uh. 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: 0.15 to 0.47 uh ±200/0: 
0.56·27 uh ±100/0: 270·1000 uH ±5%. 
Dielectric Strength: 1000 Volts RMS at sea level 
Max. Temp. Rise: 35°C 

VALUES 0.15 p.H THRU 27 p.H AVAILABLE IN 
ESTABLISHED RELIABILITY, LEVEL R, TO MIL-C-39010 

ALL DIMENSIONS IN INCHES 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 
Operating Temperature: -550C to +125°C. 
Terminal Strength: Meets five pound pull test 
per MIL·C·15305 (latest revision). 
Moisture, Vibration, and Shock Resistance: 
Meets requirements of MIL·C-15305 (latest 
revision). High frequency 10 cps to 2000 cps 
@ 20G ±10% maximum for 12 logarithmic 
swings. each of 20 minute duration repeated 
for each of three mutually perpendicular 
planes. (body mounted) 
Volume: S Type - 0.012 cu. in. 
Weight: S Type - 0.90 grams 
Marking: Color banded per MIL·C-15305 (latest 
revision). 

Inductance Test Self·Resonant DC Resistanc~ Rated DC 
NCG ±5% . Q Frequency Frequency, Min. Maximum Current 

MSNo. Part No." ub Min. MHz MHz Ohms mA Material 

MS75008·21 RFC·S 0.15 ±20% 55 25.0 510 0.030 3,000 
MS75008·22 RFC·S 0.22 ±20% 50 25.0 415 0.035 2,800 
MS75008·23 RFC·S 0.33 ±20% 50 25.0 350 0.065 2,000 (.) 
MS75008·24 RFC·S 0.47 ±20% 50 25.0 300 0.085 1,700 ....I MS75008·25 RFC·S 0.56 ±10% 50 25.0 270 0.125 1,450 0 

I:Q MS75008·26 RFC-S 0.68 ±IO% 45 25.0 250 0.150 1,300 Z MS75008-27 RFC-S 0.82 ±IO% 40 25.0 210 0.205 1.100 w 
VI MS75008-28 • RFC-S 1.00 ±1O% 40 25.0 200 0.290 930 :I: 
VI MS75008-29 RFC-S 1.20 ±10"'10 30 7.9 180 0.400 785 0.. c:c MS75008-30 RFC-S 1.50 ±1O% 30 7.9 170 0.485 700 ....I MS75008-31 RFC-S 1.80 ±10% 30 7.9 ISO 0.740 580 (.) 

MS75008-32 RFC-S 2.20 ±IO% 30 7.9 140 0.970 505 
..: MS75008;33 RFC-S 2.70 ±1O% 30 7.9 120 1.20 460 

w MS75101-1 RFC-S 3.30 ±IO% 30 7.9 70 0.140 1,350 
C MS75101-2 RFC-S 3.90 ±10% 30 7.9 65 0.155 1,250 c:c MS75101-3 RFC-S 4.70 ±IO% 30 7.9 60 0.210 1,100 a:: MS75101-4 RFC,S 5.60 ±10% 30 7.9 50 0,280 935 (:J MS75101-5 RFC-S 6.80 ±IO% 30 7.9 50 0.375 810 Z 

MS75101-6 RFC-S 8.20 ±IO% 30 7.9 48 0.440 750 0 
MS75101-7 RFC-S 10.00 ±IO%' 30 7.9 42 0.605 640 a:: -MS75101-8 RFC-S 12.00 ±IO% 50 2,5 36 1.05 490 
MS75101-9 RFC-S 15.00 ±IO% 55 2,5 30 1.20 460 
MS75101-10 RFC-S 18.00 ±10% 60 2.5 30 1.95 360 
MS75101-11 RFC·S 22.00 ±IO% 60 2.5 24 2.20 335 
MS75101-12 RFC·S 27.00 ±IO% 65 2.5 22 2.75 300 

MS90539-01 RFC-S 270 ±5% 65 .79 5.6 8.2 110 c:c MS90539·02 RFC·S 300 ±5% 65 .79 5.3 8.7 107 
VI MS90539-03 RFC-S 330 ±5% 65 .79 5.0 9.1 105 
VI MS90539·04 RFC·S 360 ±5% 65 .79 4.7 9.6 102 
c:c MS90539·05 RFC-S 390±5% 65 .79 4.5 10.0 100 
....I MS90539·06 RFC-S .430 ±5% 65 .79 4.3 10.6 97 

Z (.) MS90539-07 RFC-S 470 ±5% 65 .79 4.0 11.1 95 
MS90539-08 RFC·S 510 ±5% 65 .79 3.8 11.6 93 0 

..: a:: MS90539·09 RFC:S 560 ±5% 65 .79 3.6 12.3 91 -
w MS90539·10 RFC-S 620 ±5% 60 .79 3.5 13.0 88 

MS90539·11 RFC-S 680 ±5% 60 .79 3.4 13.7 85 C MS90539-12 RFC-S 750 ±5% 60 .79 3.3 14.4 83 c:c MS90539-13 RFC-S 820 ±5% 60 .79 3.1 15.1 81 a:: 
(:J MS90539·14 RFC·S 910 ±5% 60 .79 2.9 15.8 79 

MS90539-15 RFC-S 1000 ±5% 60 .79 2.8 16.5 78 

MS No. electricals as shown, . 
NCG Part No. is reference only, see page 16 for RFC--S electrlcals. 
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1800 

Inductors 

RFC-M SERIES 
Proven reliability molded inductors specifically 
designed to meet MIL-C-15305 (latest revision). 
Inductance 1.0 to 2200uH. 

GRADE 1 CLASS B 

ACTUAL SIZE 

#21 (.0285 ± '0j' T~W~ __ 

-.--
L .60 '1' I MAX. 

1.3 ----1 
TYP. MIN·~l 

.25 DIA. 
MAX. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

Self-Resonant 
Frequency: 

Q: 

Rating: 

1.0 to 22uH ± 10% on Q-Meter 
27uH to 2200 ± 5% 
1,000 cps bridge 

700 volts RMS at sea level. 

Minimum fo to be not less than 
80% of published data and 
measured with full le~th leads 
on Grid-Dip Meter. 

Measured on Q-Meter. 

V3 watt dissipation for series M 

Note: L & Q are not a Iways tested 
at the same frequency. 

DENSITY CHARACTERISTICS 

Volume: I 0.029 cu. in. 

Weight: 2.00 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: 

Terminal 
Strength: 

Moisture, 
Vibration, and 

Shock 
Resistance: 

Meets five pound pull test 
per MIL-C-15305. 

Meets requirements of 
MIL-C-15305 (latest revision). 
High frequency 10 cps to 2000 
cps @ 30G ±10% maximum 
for 12 logarithmic swings, each 
of 20 minute duration repeated 
for each of three mutually 
perpendicular planes. 
(body mounted) 

L Q Min. 
NCG 

MS ND. PART 
ND.' 

uH MHz 

MS21388-1 RFC-M- 1.0 1.0 100 15 

MS21388-2 RFC-M- 1.2 1.2 100 15 

MS21388·3 RFC-M- 1.5 1.5 100 10 

MS21388-4 RFC·M- 1.8 1.8 95 10 

MS21388·5 RFC-M- 2.2 2.2 95 10 

MS21388-6 RFC-M- 2.7 2.7 68 7.9 

MS21388-7 RFC-M- 3.3 3.3 60 7.9 

MS21388·8 RFC-M· 3.9 3.9 60 7.9 

MS21388·9 RFC-M- 4.7 4.7 60 7.9 

MS21388-10 RFC-M- 5.6 5.6 65 7.9 

MS21388-11 RFC-M- 6.8 6.8 70 7.9 

MS21388-12 RFC-M- 8.2 8.2 65 7.9 

MS21388·13 RFC-M- 10 10 65 5 

MS21388·14 RFC-M- 12 12 65 5 --
MS21388·15 RFC-M- 15 15 75 4 

MS21388-16 RFC-M- 18 18 65 4 

MS21388·17 RFC-M- 22 22 65 2.5 

MS21388-18 RFC-M- 27 27 65 2.5 

MS21388·19 RFC·M- 33 33 80 2.5 

MS21388-20 RFC-M- 39 39 80 2.5 

MS21388·21 RFC-M- 47 47 100 2.5 

MS21388-22 RFC-M- 56 56 100 2.5 

MS21388-23 RFC-M- 68 68 100 2.5 

MS21388-24 RFC-M- 82 82 100 2.5 

MS21388-25 RFC-M- 100 100 100 1.5 

MS21388·26 RFC-M· 120 120 95 1.5 

MS21388-27 RFC-M- 150 150 90 1.0 

MS21388·28 RFC-M- 180 180 85 1.0 

MS21388·29 RFC'M- 220 220 85 1.0 

MS21388·30 RFC-M· 270 270 80 1.0 

MS21388·31 RFC-M- 330 330 80 .8 

MS21388-32 RFC-M- 390 390 75 .8 

MS21388·33 RFC-M- 470 470 75 .8 

MS21388-34 RFC-M- 560 560 65 .8 
-MS21388-35 RFC-M- 680 680 65 .8 

MS21388-36 RFC-M- 820 820 65 .8 

MS21388-37 RFC-M-1000 1000 70 .5 

MS21388-38 RFC-M-120Q 1200 60 .25 

MS21388-39 RFC-M-2200 2200 70 .25 

• NeG Part No. electricals and tolerances as shown. 
MS No. electricals and tolerances per actual MS sheet. 

1·1240 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

approx. Max. Max. -' 
SRF OCR I co: 

1:l ... 
MHz n mA co: 

::;; 

170 .04 2700 

155 .04 2700 

140 .04 2700 

125 .05 2500 

110 .05 2500 

95 .05 2500 

90 .05 2500 

87 .07 2100 

75 .09 1800 

70 .14 1550 

65 .17 1300 

57 .25 1150 

50 .32 1000 

45 .47 870 

40 .62 730 

37 .72 660 

35 .8 600 

31 1.2 520 

27 1.5 450 

25 2.3 380 z 
24 3.0 300 

Q 

IX -22 4.2 270 

20 5.2 250 

18 6.2 220 

17 7 200 

14 7.5 200 

11 8 190 

9 9 185 

7 10 180 

5.5 11 172 

4.5 12 165 

4.0 13 157 

3.5 14 150 

3.1 16 145 

2.7 17 140 

2.5 19 132 

2.3 ' 21 125 

2.7 22 120 

2.0 30 100 

EEM 1983 



1800 

~~~.'~~J"/ 
ORANGE STREET, DARLINGTON, S. C.29532 Inductors 
(803) 393·5421 - TWX 810.665·2182 

RFC-L SERIES 

Proven reliability molded inductors specifically 
designed to meet MIL-C-15305 (latest revision). 
Inductance 1.0 to 10,OOOuH. 
GRADE 1 CLASS B 

#21 (.0285 ACTUAL SIZE 
± .002)TCW ~ 

/ I 
~ I-- .90 ,I 1.3~ .31 DIA. 

MAX. TYP. MIN. MAX. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

Self-Resonant 
Frequency: 

Q.: 

Rating: 

0.1 to 22uH ±10% on a-Meter 
27uH to 10,000 ±S% 
1,000 cps bridge 

700 volts RMS at sea level. 

Minimum fa to be not less than 
80% of published data and 
measured with full length leads 
on Grid-Dip Meter. 

Measured on a-Meter. 

112 watt dissipation for L series. 

Note: L & a are not always 
tested at the same frequency. 

DENSITY CI;iARACTERISTICS 

Volume: I 0.068 cu. in. 

Weight: 4.10 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: 

Terminal 
Strength: 

Moisture, 
Vibration, and 

Shock 
Resistance: 

-SSOC to +12SoC. 

Meets five pound pull test per 
MIL-C-1S30S (latest revision). 

Meets requirements of 
MIL-C-1S30S (latest revision). 
High frequency 10 cps to 
2000 cps @ 30G ±10% 
maximum for 12 logarithmic 
swings, each of 20 minute 
duration repeated for each of 
three mutually perpendicular 
planes. (body mounted) 

NCG L Q min approx. Max. max. 
PART SRF OCR I 

MSND. , 
NO." 

#H MHz MHz Jl mA 

MS21380·1 RFC·L· 1.0 1.0 130 15 170 .UJ IqUUU 

MS21380·2 RFC·L· 1.2 1.2 130 15 155 .03 4000 

MS21380·3 RFC·l· 1.5 1.5 130 10 140 .03 4000 

MS21380·4 RFC·L· 1.8 1.8 130 10 125 .03 4000 

MS21380·5 RFC·L· 2.2 2.2 130 10 115 .04 3500 

MS21380·6 RFC·L· 2.7 2.7 100 10 102 .04 3500 

MS21380·7 RFC·L· 3.3 3.3 100 7.9 90 .04 3500 

MS21380·8 RFC·L· 3.9 3.9 80 7.9 85 .05 3100 

MS21380·9 RFC·L· 4.7 4.7 75 7.9 80 .05 3100 

MS21380·10 RFC·L· 5.6 5.6 65 7.9 72 .06 3000 

MS21380·11 RFC·L· 6.8 6.8 65 7.9 65 .06 3000 

MS21380·12 RFC·L· 8.2 8.2 65 7.9 57 .11 240n 

MS21380·13 RFC·L· 10 10 75 5 50 .15 1800 

MS21380·14 RFC·l· 12 12 75 5 45 .23 1600 

MS21380-15 RFC·L· 15 15 75 5 40 .3 1300 

MS21380·16 RFC·L· 18 18 75 5 36 .4 1150 

MS21380·17 RFC·L· 22 22 75 2.5 32 .5 1000 

MS21380-18 RFC·L· 27 27 70 2.5 30 .6 900 

MS21380·19 RFC·L· 33 33 70 2.5 28 .7 850 

MS21380·20 RFC·l· 39 39 70 2.5 26 1.1 720 

MS21380·21 RFC·L· 47 47 75 2.5 25 1.3 620 

MS21380·22 RFC·L· 56 56 80 2.5 22 1.8 540 

MS21380·23 RFC·l· 68 68 100 2.5 20 2.4 450 

MS21380·24 RFC·L· 82 82 100 2.5 18 2.8 425 

MS21380·25 RFt·L· 100 100 100 1.5 17 3.2 400 

MS21380·26 RFC·l· 120 120 100 1.5 15 4.8' 360 

MS21380·27 RFC·l· 150 150 100 1.0 14 6.4 280 

MS21380·28 RFC·l· 180 180 95 1.0 12 9.5 240 

MS21380·29 RFC·L· 220 220 95 1.0 11 12 200 

MS21380·30 RFC·l· 270 270 70 1.0 9 13 195 

MS21380·31 RFC·l· 330 330 65 .79 7.5 14 190 

MS21380·32 RFC·L· 390 390 65 .79 6.5 15.5 180 

MS21380·33 RFC·L· 470 470 60 .79 5.5 17 170 

MS21380-34 RFC·L· 560 560 75 .5 4 18.5 165 

MS21380·35 RFC·L· 680 680 75 .5 3.2 20 155 

MS21380·36 RFC·l· 820 820 75 .5 2.8 22 150 

MS21380·37 RFC·L· 1000 1000 75 .5 2.4 24 145 

MS21380·38 RFC·L· 1200 1200 75 .5 2.1 27 137 

MS21380·39 RFC·L· 1500 1500 75 .4 1.9 29 130 

MS21380·40 RFC·L· 1800 1800 65 .4 1.7 32 125 

MS21380·41 RFC·L· 2200 2200 65 .25 1.5 35 120 

MS21380·42 RFC·L· 2700 2700 65 .25 1.3 40 112 

MS21380-43 RFC·L· 3300 3300 65 .25 1.2 '45 105 

M~21380·44 RFC·L· 3900 3900 65 .25 1.05 49 100 

MS21380·45 RFC·L· 4700 4700 65 .25 .95 53 95 

MS21380·46 RFC·L· 5600 5600 65 .25 .85 60 90 

MS21380'47 RFC·L· taOO 6800 65 .25 .75 67 85 

MS21380·48 RFC·l· 82~0 8200 65 .25 .65 75 82 

MS21380·49 RFC·L·IOOOO 10000 65 .15 .58 80 80 

MS9U89-14 THRU -28, VALUES 1.2 THRU 18uH 
(ON PHENOLIC CORES) ARE AVAILABLE. 
MS75103-1 THRU -lD, VALUES 22 THRU 120uH 
ARE ALSO AVAILABLE. 

" NCG Part No. electrlcals and tolerances as Shown. 
MS No. electricals and tolerances per actual MS sheet. 

= ::IE 

z 
co 

'" -
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1800 COILS. CHOKES. & INDUCTORS 

Inductors 

Pee Dee Duttor Series 

The Pee Dee Ductor is a new, micro
miniature, axial-leaded RF inductor for 
hybrid circuit applications. It is signifi
cantly smaller than any unshielded in
ductor available anywhere. Designed to 
meet the requirements of MIL-C-15305 B, 
this reliable, high performance inductor 
has a standard inductance tolerance of 
±10%'. 

GRADE 2 CLASS A 

NCG L Q 
Part No. uH (Min.) 
PO·0.10 0.10 40 
PO·0.12 0.12 40 
PO·O.15 0.15 40 
PO-0.18 0.18 40 
PO-0.22 0.22 40 
PO-0.27 0.27 40 
PO-0.33 0,33 40 
PO-0.39 0.39 40 
PO·0,47 0.47 40 
PO-0.56 0.56 40 
PO-0.68 0.68 35 
PO-0.82 0.82 35 
PO·1.0 1.0 35 
PO·1.2 1.2 35 
PO-l.5 1.5 35 

PO·1.8 1.8 35 
PO-2.2 2.2 35 
PO-2.7 2.7 35 
PO-3.3 3.3 35 
PO-3,9 3.9 35 

PO·4.7 4.7 35 
PO-5,6 5.6 35 
PO-6.8 6.8 35 
PO-8,2 8.2 35 
PO·10 10 35 
PO·12 12 35 
PO·15 15 35 
PO·18 18 35 
PO·22 22 35 
PO-27 27 35 
PO-33 33 35 
PO-39 39 35 
PO-47 47 35 
PO-56 56 35 
PO-68 68 35 
PO-82 82 35 
PO·100 100 35 
PO-120 120 28 
PO-150 150 28 
PO-180 180 25 

PO·220 220 24 
PO·270 270 24 
PO·330 330 24 
PO·390 390 24 
PO·470 470 24 
PO·560 560 ,24 
PO·680 680 22 
PO·820 820 23 
PO-lOOO 1000 21 

ELECTRICAL DATA 
Test *F. 

Freq. MHz MHz 
25 500 
25 450 
25 400 
25 380 
25 360 
25 300 
25 280 
25 260 
25 250 
25 240 
25 220 
25 180 
25 170 
7.9 150 
7.9 130 
7.9 120 
7.9 110 
7.9 105 
7.9 100 
7.9 90 
7.9 85 
7.9 70 
7.9 65 
7.9 62 
7.9 60 
2,5 35 
2.5 30 
2.5 25 
2.5 23 
2.5 21 
2.5 20 
2.5 16 
2.5 14 
2.5 12 
2.5 10 
2.5 9.0 
2.5 8.0 

.79 7.0 

.79 6.0 

.79 5.5 

.79 5.2 

.79 5.0 

.79 4.8 

.79 3.6 

.79 3.4 

.79 3.2 

.79 3.0 

.79 2.5 

.79 2,0 

.• F. (self resonant frequency) minimum not less than 80% of specified value. 

Marking: EIA color coded 

.125" l 1-±.005" . 

c:::=.~r------,;~L~ ~ 
.140" --I L \ 

±.005 

OCR 
Max. Ohms 

0.2 
0.2 
0.25 
0,25 
0,30 
0,30 
0,35 
0.37 
0.39 
0.40 
0,45 
0.50 
0.60 
0.70 
0.80 
0.90 
1.3 
1.8 
1.1 
1.4 
1.6 
1.8 
2.0 
2.2 
3,0 

2.0 
2,2 
2.5 
2.7 
3.8 
4.5 
6.0 
6.5 
7.8 
8,6 
9,8 

11.5 
15.0 
16.5 
22 
31 
38 
42 
58 
60 
65 
90 
95 

130 

#26 TCW 1.5" TYP LG 

.075"±.005 
DIA. 

Rated 
Current mA 

600 
600 
575 
575 
565 
565 
560 
550 
535 
525 
500 
480· 
450 
425 
400 
350 
320 
275 
340 
310 
290 
275 
250 
245 
210 
250 
245 
230 
220 
195 
170 / 

150 
145 
135 
130 
120 
110 
90 
88 
75 
62 
56 
53 
47 
45 
43 
36 
34 
30 

1800 
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ORANGE STREET, DARLINGTON, S. C. 29532 

(803) 393-5421 - TWX 810-665-2182 

NOW MIL APPROVED MIL-C-15305 
(latest revision) - MS21381 & MS21402 

Subminiature Shielded Adjustable Inductor 
High Q Values 
Vertical or Horizontal* Mounting 
Unitized Epoxy-Molded Construction 
0.400" by 0.300" 
0.10 to 100,000uH 

HORIZONTAL STYLE VERTICAL STYLE 
.400 

~=cD 
L~ ". ~ , 

-: 0:;5 "f- 050 -200~ 
HORIZONTAL MOUNTING CLIP 
'Nytronics Part No. ACS 57 

(one required per unit) 

#24 (.020 :': .002) TCW 

ACTUAL SIZE 

The WEE Vol is designed to accommodate close inductance 
adjustments In high-density circuits that demand exceptional 
stabilitv and high "Q" in the smallest size available. . 
The WEE V·L is qualified MIL-C-15305 (latest revision). 
Printed board mounting is facilitated by 0.200 grid spacing 
and unit has shield construction to allow maximum density 
packaging. Standardized in 73 stock values. 

ELECTRICAL CHARACTERISTICS 
Adjustable 

Inductance Range: 
Q and fo Values: 

Dielectric 
Strength: 

Working Voltage: 
Maximum Current: 

Incremental 
Current: 

± 10% t over entire range as measured 
per MIL-C-15305 (latest revision). 
Minimum not less than 80% of spe
cified value at L nominal. 

840 Volts R.M.S. at sea level. 
300 Volts D.C. 
Based on temperature rise not to ex
ceed 15°C at 900 e ambient. 
Defined as the DC current required to 
cause a five percent reduction in the 
nominal inductance value. 

DENSITY CHARACTERISTICS 
Weight: 
Volume: 

Shielding: 
1

1.5 grams maximum 
.0346 cubic inches 
3% coupling maximum 
when two units are tested side by side. 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 
Use Nytronics Tuning Tool No. B-469 or equal. 

Torque: 0.75 to 6.0 inch-oz. 
Operating 

Temperature: -55°e to + l05°e. 
Moisture, 

Vibration, and 
Shock Resistance: 

Marking: 
Terminal Pull: 

Meet requirements of MIL-C-l5305 
(latest revision). 

Manufacturer data printed. 
Three pounds. 

15'\= -L~ \8J T~ r- I I 024'\!;::: "-------------' 
1-1-.140 . Insert (Stainless Steel) 

1800 

VARIABLE INDUCTORS 

MS GRADE 1 CLASS A 
WVL GRADE 3 CLASS A 

L nom. 
MS No. NeG Part No.** uH 

'MS21381·1 WEE V·Lt 0.10 .10 
·MS21381·2 WEE V·lt 0.12 .12 
'MS21381·3 WEE V·L 0.15 .15 
·MS21381·4 WEE V·L 0.18 .18 
'MS21381·5 WEE V·L 0.22 22 

'MS21381·6 WEE V·L 0.27 .27 
·MS21381·7 WEE V·L 0.33 .33 
-MS21381·8 WEE V·L 0.39 .39 
·MS21381·9 WEE V·L 0.47 .47 
·MS21381·10 WEE V·L 0.56 .56 

·MS21381·11 WEE V·L 0.68 .68 
*MS21381-12 WEE V·L 0,82 .82 
·MS21381·13 WEE Vol LOO 1.00 

MS21381·14 WEE V·L 1.2 l.2 
MS21381·15 WEE Vol 1.5 1.5 
MS21381·16 WEE Vol 1.8 1.8 
MS21381·17 WEE V·L 2.2 2.2 
MS21381·18 WEE Vol 2.7 2.7 
MS21381-19 WEE V·L 3.3 3.3 
MS21381·20 WEE Vol 3.9 3.9 

MS21381-21 WEE V·L 4.7 4.7 
MS21381·22 WEE V·L 5.6 5.6 
MS21381·23 WEE V·L 6.8 6.8 
MS21381·24 WEE Vol 8.2 8.2 
MS21381·25 WEE V·L 10 10 

MS21381·26 WEE Vol 12 12 
MS21381·27 WEE V·L 15 15 
MS21381-28 WEE Vol 18 18 
MS21381·29 WEE Vol 22 22 
MS21381·30 WEE V·L 27 27 

MS21381-31 WEE Vol 33 33 
MS21381·32 WEE Vol 39 39 
MS21381·33 WEE V·L 47 47 
MS21381·34 WEE V·L 56 56 
MS21381-35 WEE V·L 68 68 

MS21381·36 WEE V·L 82 82 
MS21402·1 WEE V·L 100 100 
MS21402·2 WEE Vol 120 120 
MS21402·3 WEE V·L 150 150 
MS21402·4 WEE V·L !80 180 

MS21402·5 WEE V·L 220 220 
MS21402·6 WEE V·L 270 270 
MS21402·7 WEE V·L 330 330 
MS21402·8 WEE V·L 390 390 
MS21402·9 WEE V·L 470 470 

MS2140210 W!:E Vol 560 560 
MS21402·11 WEE V·L 680 680 
MS21402·12 WEE V·L 820 820 
MS21402·13 WEE V·L 1,000 1.000 
MS21402-14 WEE V·L 1.200 1,200 

MS21402-15 WEE Vol 1,500 1.500 
MS21402·16 WEE Vol 1,800 1.800 
MS21402·17 WEE V·L 2.200 2.200 
MS21402·18 WEE V·L 2.700 2.]00 
MS21402·19 WEE V·L 3.300 3.300 

MS21402·20 WEE V·L 3,900 3.900 
MS21402·21 WEE V·L 4.]00 4,]00 
MS21402·22 WEE V·L 5.600 S.600 
MS21402·23 WEE V·L 6,800 6.800 
MS21402·24 WEE V·l 8.200 8.200 

MS21402·25 WEE V·L 10.000 10.000 
MS21402-26 WEE V·L 12.000 12.000 
MS21402·27 WEE V·L 15.000 15.000 
MS21402·28 WEE V·L 18.000 18.000 
MS21402·29 WEE V·L 22.000 22.000 

MS21402·30 WEE V·L 27.000 27,000 
MS2140~-31 WEE V·L 33.000 33.000 
MS21402·32 WEE V·l 39.000 39.000 
MS21402·33 WEE Vol 47,000 47,000 
MS21402·34 WEE V·L S6.000 56.000 
MS21402·35 WEE V·L 68,000 68.000 
MS21402·36 WEE V·L 82.000 82.000 
MS21402·37 WEE V·L 100,000 100.000 

Q SRF Max. 
f nom. Nom. BCR 

MHz MHz oh.ms 

25 70 >250 0.030 
25 70 >250 0.030 
25 70 >250 0.030 
25 70 >250 0.D35 
25 70 >250 0.038 

25 80 >250 0.040 
25 80 >250 0.040 
25 80 250 0.045 
25 80 230 0.045 
25 80 220 0.050 

25 80 190 0.055 
25 85 180 0.060 
25 85 160 0.070 

7.9 90 170 0.085 
7.9 100 155 0.100 

7.9 115 135 0.110 
7.9 110 120 0.120 
7.9 110 104 0.125 

I 
7.9 90 93.0 0.165 
7.9 90 87.0 0.180 

7.9 95 79.0 0.245 
7.9 95 72.0 0.265 
7.9 85 63.0 0.330 
7.9 95 60.0 0.460 
7.9 90 54.0 0.640 

2.5 120 37.0 0.800 
2.5 120 28.8 0.865 

I 
2.5 115 23.8 0.940 
2.5 125 21.3 1.GJ 
2.5 115 20.6 1.18 

2.5 120 18.6 1.30 
2.5 120 17.7 1.41 
2.5 110 14.9 1.61 
2.5 115 13.9 2.08 
2.5 IDS 12.9 2.20 

2.5 105 11.7 2.42 
2.5 95 10.5 2.15 
0.790 95 5.60 2.38 
0.790 90 5.20 2.52 
0.790 95 4.90 2.88 

0.790 95 4.60 3.18 
0.790 100 4.20 3.50 
0.790 100 3.55 4.8Q 
0.790 100 3.4S ~.44 

0.790 100 3.20 5.90 

0.790 95 2.90 6.30 
0.790 100 2.70 7.20 
0.790 90 2.50 8.00 
0.790 100 2.35 12.0 
0.250 95 2.20 13.5 

0.250 90 1.90 16.5 
0.250 100 1.8[) 18.0 
0.250 100 1.70 20.5 
0.250 9S 1.50 22.5 
0.2S0 90 1.40 42.0 

0.250 85 1.27 47.5 
0.250 85 1.24 53.0 
0.250 85 0.93 62.S 
0.250 75 0.79 69.5 
0.250 80 0.75 75.0 

0.250 70 0.70 100.0 
0.079 70 0.50 64 
0.079 70 0.38 84 
0.079 70 0.36 93 
0.079 70 0.32 104 

0.Q79 70 0.30 173 
0.079 70 0.27 187 
0.079 70 0.26 220 
0.079 70 0.25 253 
0.079 7J 0.24 285 

0.079 60 0.20 311 
0.079 60 0.19 385 
0.079 60 0.17 420 

'Turntable range on MS2138-1 thru ·13 and ·74 thru ·85 is :!:5%. 

Max. Iner. 
I I 

m.a. m.a. 
1510 NA 
1450 NA 
1400 NA 
1370 NA 
1340 NA 
1300 NA 
1260 NA 
1240 NA 
1200 NA 
1160 NA 
1100 NA 
1040 NA 
986 NA 
968 NA 
893 NA 

"U 817 NA 
800 NA 
696 NA 
659 NA 
571. NA 

~~~! NA 
NA 

417 NA 
359 NA 
3161 NA 
301 NA 
292' NA 
267 NA 
243, NA 
231 NA 
223 NA 
203 NA 
191 NA 
185 NA 
l74 NA 
333 333 
316 190 
306 175 
288 150 

273 125 
260 120 
222 110 
209 105 
201 100 

194 90 
181 80 
172 70 
141 65 
132 60 

119 55 
114 47 
107 43 
102 39 
76 36 

71 35 
67 34 
65 31 
5B 27 
56 26 

49 24 
60 40 
52 34 
50 30 
45 28 

35 26 
32 24 
30 22 
28 20 
26 19 

24 18 
22 16 
20 15 

*For horizontal mounting use Nytronics mounting clip No. ACS·57 or order 
with prefix H (i.e. H WEE Vol 0.10). 

tTunable range ±5.0% on O.lOuH thru l.OuH. 

"NCG Part No. cannot be used as the MS number. 

NOTE: Min. Q on MIL version not less than 80% of Q min. of commercial version. 
NOTE: MS 21381 -74 thru ·85 are available. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1243 



VIV-VIH 

Miniature with inductance range of 0.10 to 
4700uH in 29 values. 
Encapsulated in epoxy resin for reliability. 
Designed to meet MIL·C·15305B 

The VARIABLE INDUCTOR offers high reliability and 
exceptional stability over extreme temperature vari· 
ations. This small lightweight unit is furnished in 
vertical and horizontal styles to facilitate mounting 
on printed circuit boards. The unit is designed to 
meet the requirements of MIL·C·15305B. 

GRADE 2 CLASS B 
ELECTRICAL CHARACTERISTICS 

Inductance Range: 

Self-Resonant 
Frequency: 

0.33 to 4700uH Tunable Range ±20% 
0.15 to 0.22uH Tunable Range ±15% 
0.1 Tunable Range ±10% 
All measurements at 25°C on Q-Meter 
using miniature alligator clips mounted 
~l' from body. 
Q values min. not less than 80% of 
specified value. 

Minimum fo to be not less than 80% of 
published data as measured with Grid
Dip Meter. 

DENSITY CHARACTERISTICS 

Volume: I 0.063 cubic inches 

Weight: 2.6 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Torque: 

Operating 
Temperature: 

Terminal Strength: 

Core Material: 

Marking: 

0.75 to 5.0 inch-ounces 
Use Nytronics Tuning Tool No. B-305 
or equal. 

- 55°C to + 125°C 

Meets five pound pull tests. 

Iron 

MCjnufactured data printed. 

1800 

VARIABLE INDUCTORS 

ACTUAL 
SIZE'" 

I 

ACTUAL SIZE 

Terminal Leads #22 (.025 ± .002) VCW 

VERTICAL STYLE HORIZONTAL STYLE 

Approx. Max. 
SRF, DCR 

NCG PART NOS. Lnom. QatL Nom. L nom. 
YIY YIH ,..H MHz MHz !l 

YIY·0.10 YIH·0.10 0.10 85 25. >500. 0.02 

YIY·0.15 YIH·0.15 0.15 100 25. >500. 0.035 

YIY·0.22 YIH·0.22 0.22 100 25. >500. 0.04 

YIY·0.33 VIH·0.33 0.33 100 25. 334. 0.04 

YIV·0.47 VIH·0.47 0.47 100 25. 285. 0.05 

YIY·0.68 YIH·0.68 0.68 100 25. 237. 0.D7 

YIY·1.00 YIH·1.00 1.00 90 25. 205. 0.13 

YIY-1.50 YIH·1.50 1.50 70 7.9 168. 0.24 

YIY·2.20 YIH·2.20 2.20 73 7.9 135. 0.30 

YIY-3.30 YIH·3.30 3.30 80 7.9 112. 0.45 

YIY·4.70 YIH-4.70 4.70 75 7.9 100.0 0.80 

YIY·6.80 YIH-6.80 6.80 80 7.9 80.0 1.1 

YIY-10.0 YIH·10.0 10.0 82 7.9 67.0 1.9 

YIY·15.0 YIH·15.0 15.0 65 2.5 54.2 3.2 

YIY·22.0 YIH·22.0 22.0 55 2.5 17.5 3.4 

YIY·33.0 YIH·33.0 33.0 54 2.5 15.0 3.6 

YIY-47.0 YIH·47.0 47.0 51 2.5 13.2 4.5 

YIY·68.0 YIH·68.0 68.0 55 2.5 12.0 5.5 

YIY·100 YIH·1oo 100.0 50 2.5 10.5 6.7 

YIY·150 YIH·150 150. 50 .79 3.0 11.0 

YIY-220 YIH·220 220. 50 .79 2.70 13.0 

YIY·330 YIH·330 330. 48 .79 2.24 16.0 

YIY-470 YIH-470 470. 45 .79 1.90 18.0 

YIY-680 YIH-680 680. 42 .79 1.70 21.0 

YIY·1000 YIH·10oo 1000. 40 .79 1.40 38.0 

YIY·1500 YIH·1500 1500. 40 .25 1.14 54.0 

YIY·2200 YIH·2200 2200. 44 .25 0.96 66.0 

YIY·33oo YIH·3300 3300. 46 .25 0.86 85.0 
YIY-47oo YIH·4700 4700. 48 .25 0.76 99.0 

• All dImenSIons ±~ Inch. 
MOUNTING PLATE DATA I 

Max. 
I 

mA 

3500 

2600 

2500 

2500 

2200 

1850 

1350 

1000 

890 

730 

550 

460 

355 

270 

265 

255 

230 

210 

190 

150 

135 

120 

115 

105 

80 

65 

60 

54 

49 

T<I>------0-
.15"R I Start I Dummy 

0.300d. ______ _ 

YERTICAL 

1 i.. I d> ~n~s~ • ___ ~ummy 

1-0.500"-1 

HORIZONTAL 

TYPICAL ALIGNING TOOL ~ 
B-305 .03~ 

5/16" 
.095" 
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1800 COILS, CHOKES, & INDUCTORS 11800 

-miniature 

62112 2500 18 1.15 80 180 at (400 kHz) 

62132 1500 10 1.5 100 180 lit (400 kHz) 

62152 992 1.8 125 200 at (400 kHz) 

62172 900 6.5 1.9 130 200 at (400 kHz) 

62192 800 6.0 2.1 140 200 at (400 kHz) 

62212 742 5.7 2.3 150 200 al (500 

62232 702 5.5 2.5 155 200 III (500 

62252 600 5.0 2.7 160 200 al (500 

62272 495 4.5 170 200 al (500 

62292 400 3.7 3.3 185 180 at (500 

62312 298 2.8 3.8 215 170 at (500 

62332 248 2.3 U 235 170 at (500 

62352 196 1.8 4.75 265 160 al (SaO 

62372 150 1.4 5.5 300 160 al (500 

62392 100 1.2 6.8 330 150 at (500 

SPECIFICATIONS: 

'"' 

14.25 200 

14.25 180 

14.25 

14.25 160 

14.25 140 

120 

100 

80 

60 

40 

110 

62000 SERIES 

.31S' 
(8.0) 

MAX.DIA. 

r I .250" (6.35) MAX. 

-to2ol, 
.012" (0.305) DIA. (5.1). 

-' '. 1.000''''.250'' 
~5.4±6.4) 

WHITE DOT AT PIN #1 
TERMINALS ARE CLOCKWISE 

FROM PIN #1. NO CONNECTION 
TO PINS 1 and 3 (MECHANICAL SUPPORD 

DIMENSIONS ARE IN INCHES ( MM ) 

60 80 100 kHz 200 kHz 400 600 800 I mHz 2 mHo 3 mHz 
-------.. "'REQ( E:'-lCY 

-INDUCTANCETOLERANCE '" INDUCTANCE CHANGE VS TEMP. 
±3% ATO.IV·l00KHZ " 

~C 
z .., +1% 100 

- INDUCTANCE STABILITY VS 
II: 
'-' 

TEMPERATURE _60° _40° 
±2% ·55°C TO 105°C iB 

90 +80° +100° ~ • MEETS MIL-T·27D TF5R20ZZ 

- WEIGHT 1 GRAM -11# ~' 

~ 

~\ 
1 
1 

TEMPERATURE IN °C ~ 
80 , 

- THERMAL SHOCK 
100 CYCLES, METHOD 107D -2/)( 
MIL.STD 202E 
TEST CONDITION A3 

- UNIT HAS MAGNETIC SHIELD 

For immediate engineering assistance or to place an order
Call Toll Free 800-431-1064 

PICO 
Electronics, Inc. 

453 North MacQuesten Pkwy., Mt. Vernon, N. Y. 10552 
Telephone 914-699-5514 

I 70 
62000 SERIES 

TYPICAL PERCENTAGE CHANGE 
OF INITIAL INDUCTANCE VS AC 

ALL INDUCTORS ARE MEAS· 60 
URED AT 0 DC. THE MAXIMUM 
DC LISTINGS ARE FOR Ap· 
PROXIMATELY 30°C HEAT RISE 
AND APPROXIMATELY 2% 
DROP IN INDUCTANCE, THE 
CHANGE OF INDUCTANCE 
WITH AC OR DC CURRENTS IS 

10 20 

AND DC CURRENT 

l~ 
-mAxfriiii 

ILLUSTRATED BY THE CURVES. THE EXCITATION IS PLOnED IN rnA 
xvriiflY. FOR EXAMPLE THE 0.495 rnH INDUCTOR (~zg) WITH 170 rnA DC 
FLOWING WILL HAVE AN EXCll'ATION OF rnA xVrnHy = 120. AND THE 
INDUCTANCE WILL DROP FROM 495 uH 10 485 uH. ,IF THE 170 rnA WAS AC. 
THE .INDUCTANCE WOULD BE 510 uH. 

200 300 400 
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1800 COILS, CHOKES, & INDUCTORS 1800 

PICO's miniature 
HIGH ,"Q" 
INDUCTORS 
• ± 1% inductance stability vs temperature 

• Smallest possible size 

• Extreme resistance to thermal shock 

• Meets MiI-T -270 (TF5R20ZZ) 

• All units are magnetically shielded 

• Non-standard inductance values available at 10% 
higher cost than nearest standard inductor. 

A B 0 
MAX MAX BOLT STAND-

TYPE HEIGHT DIA, CIRCLE OFF 

63000 .290 .410 .260 .160 
(7,37) (10.41) (6.6) (4.06) 

64000 .340 .500 .350 .250 
(8.63) (12.7) (8.89) (6.35) 

65000 .450 .630 .440 .340 
(11,'43) (16.0) (11.17) (8.64) 

NOTE: ALL DIMENSIONS ARE IN INCHES. ( )"-
A 

MAX 
DIA. 

JT1-f---_~ (DIA) 

NOTE: ALL DIMENSIONS ARE IN INCHES. () = MM 

A 
MAX 
DIA. 

.020 " 
(0.51) 

MTGHOLE 

ALL INDUCTORS ARE MEAS-
URED AT 0 DC. THE MAXIMUM 
DC LISTINGS ARE FOR AP
PROXIMATELY 5% DROP IN IN
DUCTANCE AND NEGLIGIBLE 
HEAT RISE. THE CHANGE OF 
INDUCTANCE WITH AC OR DC 
CURRENTS IS ILLUSTRATED 
BY THE CURVES SHOWN FOR 
EACH INDUCTOR TYPE. THE 

60· 
o(DIA) 

WHrrE DOT AT PIN III 
TERMINAlB ARE CLOCK-
WlSE FROM PIN Ilo 
NO CONNECTION TO 
PIN #2 AND *4 (MECHANICAL SUPPORT) 

EXCITATION IS PLOTTED IN rnA X VriiHy. FOR EXAMPLE THE 10 rnH IN
DUCTOR (64314) WITH 79 rnA DC FLOWING WILL HAVE AN EXCITATION OF 
rnA X v'mH = 79 X v'iO = 250 AND THE INDUCTANCE WILL DROP FROM 10 
mH TO 9rnH. IF THE 79 rnA WAS AC THE INDUCTANCE WOULD BE 9.65 mHo 

For immediate engineering assistance or to order
Call Toll Free 800-431-1064 

Pleo Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552·914-699-5514 

"63000" SERIES 
APPROxrMATE 

D.C. SELF RESONANT MAXIMUM 
PART RESISTANCE FREQUENCY OCCURRENT MINIMUM PRICE 

NUMBER INDUCTANCE (OHMS) (KHz) (mA) Q (1-9) 

63120 I Hy 1840 47 5.7 30 at (10 kHz) 14.99 

63140 750mH 1380 54 6.6 30 at (10 kHz) 14.46 

63160 500mH 920 BS 30 at (10 kHz) 13.62 

63180 200 mH 368 IDS 12.5 60 at (20 kHz) 13.62 

63200 100mH 185 148 I~ 60 at (20 kHz) 13.62 

63220 75mH 140 17. 20.8 100 at (40 kHz) 13.62 

63240 50 mH 90 210 25.5 100 at (40 kHz) 13.62 

63260 30 mH .. 270 33 100 at {40 kHz} 1,3.62 

63280 20mH 37 33. 40 100 at (40 kHz) 13.62 

63300 15 mH 28 383 46 100 at (40 kHz) 13.62 

63320 10mH 18.5 470 57 100 at (40 kHz) 13.62 

63340 5mH 10 665 80 100 at (40 kHz) 13.62 

63360 ImH 1480 180 100 at (40 kHz) 14.99 

"64000" SERIES 
APPOOXIMA TE 

D.C. SELF RESONANT MAXIMUM ... 
PART RESISTANCE FREQUENCY DC CURRENT MINIMUM PRICE 

NUMBER INDUCTANCE (OHMS) (KHz) (mA) Q (1-9) 

64114 5 Hy 3000 17 2.6 15 at (2 kHz) 16.30 

64134 3 Hy 1800 22 3.6 30 at (4 kHz) 15.72 

64154 2 Hy 1200 27 4.4 30 at (4 kHz) 14.99 

64174 I Hy 600 38 6.3 30 at (4 kHz) 13.62 

64194 750mH 450 44 7.3 30 at (4 kHz) 13.62 

64214 SOD mH 300 54 9 30 at (4 kHz) 13.62 

64234 250mH 150 76 13 65 at (10 kHz) 13.62 

64254 100 mH 60 120 20 65 at (10 kHz) 13.62 

64274 75mH 45 139 23 120 at (20 kHz) 13.62 

64294 50mH 30 170 28 120 at (20 kHz) 13.62 

64314 10mH 6 380 63 200 at (40 kHz) 13.62 

64334 5mH 3 537 89 200 at (40 kHz) 13.62 

64354 I mH .6 1200 200 aDO at (40 kHz) 14.99 

"65000" SERIES 
APPROXIMATE 

D.C. SELF RESONANT MAXIMUM ... 
PART RESISTANCE FREQUENCY DC CURRENT M1NlMUM PRICE 

NUMBER INDUCTANCE (OHMS) (kHz) (mA) Q (1-9) 

65413 10 IIy 3800 11.7 2.8 2801(2_) 16.30 

85433 511y 1000 16.5 3.0 .Sa1(2 kHz) 15.72 

65453 3 Hy li40 21 5.1 28a. (2 kHz) 14.99 

65473 • Hy 760 2 • 6.3 56 at (4 kHz) 14.99 

65493 I Hy 380 37 B.B 56 at (4 kHz) 13.62 

65513 500mH 190 .. 12.5 56 at (4 kHz) 13.62 

65533 250mB 95 74 17.7 140 at (10 kHz) 13.62 

65553 lOOmH 3B 117 .8 140 at (10 kHz) 13.62 

65573 50mB 19 165 39.6 240 at (20 kHz) 13.62 

65593 IDmH 3.8 370 88.5 240 at (20 kHz) 13.62 

"66000" SERIES 
APPROXIMATE 

D.C. SELF RESONANT . MAXIMUM . .. 
PART RESISTANCE FREQUENCY DC CURRENT MINIMUM PRICE 

NUMBER INDUCTANCE (OHMS) (kHz) (mA) Q (1-9) 

66218 10 By 2200 11 4.2 50 at (2 kHz) 16.30 

66238 SHy 1100 15.7 • 50 at (2 kHz) 15.72 

66258 3 Hy 660 20 7.7 100 at (4 kHz) 15.72 

66278 'IIy 440 25 0.4 100 at (4 kHz) 13.62 

68298 I Hy 220 35 13 100 at (4 kHz) 13.62 

66318 500mH 110 49 18.8 100 at (4 kHz) 13.62 

66338 250mB 55 70 26.6 200 at (10 kHz) 13.62 

66358 100mB 22 110 42 ZOO at (10 kHz) 13.62 

663'18 5DmH 11 106 .. 200'at (10 kHz) 13.62 

66398 IOmH 2_' 350 133 200 at (10 kHz) 13.62 

* * *Discount Prices: 1-9 Net; 10-24 less 10%; 25·49 less 160/0; 50-99 less 23%; 100.499 less 30% 
Orderine Instructions: Nb minimum. Net 30 days F.O.R. 'Mt. Vernon. New York. P.O. Box 1206 
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1800 , , COILS CHOKES & INDUCTORS 1800 

:::f- TYrrLIQIlIlllQUEt ~ 
100 

~ 
SPEcmCATIONS: "63000" SERIES 63000 SERIES 

TYPICAL PERCENTAGE CHANGE l,C OF INITIAL INDUCTANCE VS I.e • INDUCTANCE TOLERANCE 
6300t SERIES 1- " "' AND DC CURRENT .:!: 2% AT • I V • 4 kHz. 

~ 1\\ IBO 

I i BO 

• INDUCTANCE STABILITY VS TEMP. 
+ 1% - 300e TO + 105°C 

160 :; 1% _ 5SoC TO + lOSoC 
I 

~ 
·2% 

:~1 
I 

i 
70 • MEETS MIL ·T·27D (MIL TYPE TF5R20ZZ) 

50mB ~ 
---

~ 
- ~- ~ • WEIGHT 2.2 GRAMS Q I '- r ~ 

t' 1 

I 60 • THERMAL SHOCK: 

~\ 100 CYCLES, METHOD l07D. MIL-STD 
! 202E, TEST CONDITION A·3 
I -- - ~ 

I "" BOO 300 400500 • UNIT HAS MAGNETIC SHiEW 

60 j f-- -- - mAxVrnii " .!..Sy 
j ~ .. , UOOOSERtES 

INDUCTANCE CHANGE VS TEMP. 40'----
- -I --- - ." Ii .. -• sog -40' -20<1 0 

20 

1 I ---- .0" 40' IO' BO' ,00" 

1--"'-
____ FREQUENCY IN kHz -I' 

Tf;MPERATt.rRE CHANGE °c 10 20 50 100 200 600 

330 

TYtUllllllQUEtJ '00 SPECIFICATIONS: "64000" SERlE K\ 64000SERlES -.......... ~ TYPICAL PERCENTAGE CHANGE 

300 OF INITIAL INDUCTANCE VS I.e 1\ AC 
• INDUCTANCE TOLEHANCE 

64000 SERIE~ 1\ ~ 90 
AND DC CURRENT ;!: 2% AT .IV - 2 kHz 1:' 

DC' 
270 . 

~ \ I\~ • INDUCTANCE STABILITY VS TEMP. 
+ 1%- 3UOe TO + lOSOC 

"0 

\ \ 
~ BO : ~~. 550C TO + 105°C 

'10 3 
1\ ~ \ ~ 70 

• MEETS MIL ·T·27D (MIL TYPE TF5R20ZZ) 

180 t-----' 
\~ 

~ • WEIGHT 3 GRAMS 

1// 
<' ~ Q . 
\1 ! • THERMAL SHOCK: ro I\~ 

BO 100 CYCLES, METHOD 1070, MlL--STD 

1 
202E, TEST CONDITION A·3 

120 , 

I L=lHy-
\ • UNIT HAS MAGNETIC SHIEW 

" 10 BO 30 t05D6070 890100 BO' 300 , 
I go 

'r 1\ -mAXv'liiii ... 101000 SERIES 
INDUCTANCE CHANCE W TEMP. 

60 .. .,. -

S 

.110 0 -<G' _200 . --'0 

~I.--
BO' 40' 50' BO' '00' 

- FREQUENCY IN kHz -,' -10 .. 50 100 200 500 700 
, 

TEMPERATUAE CHANGE C 

360 

TyJ CAlL ~ W ll~Q~~b~ rnB 

'00 

r" 
SPECIFICATIONS: "65000" SERlE 65000 SERIES 

~ TYPICAL PERCENTAGE CHANGE 

• INDUCTANCE TOLERANCE 330 OF INITIAL: INDUCTANCE W AC 
65000 SERIES ., AND DC CURRENT ;!:2% AT .IV· I kHz ;; 90 

300 ~ D~~\ II ~ 
• INDUCTANCE STABILITY VS TEMP. 

270 
+ 1%. 300C TO + 1050C 

~ " :; 1% _ 5S0C TO + lOSOC 

~ 
·2% 

240 
I 

I 1\ " • MEETS MIL ·T·27D (MIL TYPE TF5R20ZZ) 

210 ~ I. \ • WEIGHT 6 GRAMS 
Q ~ ro 

60 • THERMAL SHOCK: 

1\ \ 100 CYCLES, METHOD 1070, MIL-STD 

150 202E, TEST CONDITION A·3 

\ L = 500,mH 10 20 30405060108090100 .00 300400500600 • UNIT HAS MAGNETIC SHIELD 
120 

-mAxrmH " 
00 1 

1\ I ... 
UOOOSERIiS 

BO~ Ln 5Hy 0 INDUCTANCE CHANCE VS TEMP. .. .,. 
- -.... -.... _200 , -

30 1 / I au' IO' ,0" .0" 100' 

-r--- I 
-I' 
-.. ~tlRE CHANGE DC 

S 

10 20 50 100 ZOO 500 
---- FREQUENCY IN kHz 

330 

TYPIJALb W.lWJ.:NCY 
'00 SPECIFICATIONS: "66000" SERlE ,UoL~ II 66000 SERIES 

"~ TYPICAL PERCENTAGE CHANGE 

'OOr--- 66000 SER IES lf " 
OF INITIAL INDUCTANCE VS AC • INDUCTANCE TOLERANCE 
AND DC CURRENT. .:!:2%AT .IV· 1 kHz \ . " .de 270 L • INDUCTANCE STABILITY VS TEMP. 

+ 1% _ 300e TO + lOSOC 
2<0 :; 1% _ 5'SOC TO + 1050C ;$ ·2% 

210 ~ • MEETS MIL ·T·27D (MI L TYPE TF5R20ZZ) 1;"500rnH ~ " 
i • WEIGHT 13 GRAMS lBO 

LKH~\ Q 

I 
60 • THERMAL SHOCK: 

150 100 CYCLES, METHOD 1070, MlL--STD 

\ \ 202E, TEST CONDITION A·3 

120 '00 .00 300 400500aoo SOO 1000 
• UNIT HAS MAGNETIC SHIELD 100900 

II 1\ 
--mAXrmii 

.0 IOHy 

\ \ 
~ 

I) ~ ..• 8eOOOSERIES 

60 a INDUCTANCE CHANGE VB TEMP. 

30/ \ \ .. .1' ----.0" -40' -aoo • .. ' IO' eo' 80' 100' 

S 

i -,' 
10 .. so 100 200 TEMPERATURE CHANGE Oc 

- FREQUENCY IN kHz 
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1800 COILS, CHOKES, & INDUCTORS .1800 

PICO's Miniaturized Power Inductors 
A 

MAX. MAX. 
SIZE HEIGHT DrA. 

.280 .410 
(7.11) (10.41) 

B 
BOLT 

CIRCLE 

.260 
(6.6) 

C 
STAND-

OFF 

.160 
(4.06) 

These Inductors are ideal for Noise, Spike 
and Power Filtering Applications in Power 

.340 .500 .350 .250 
(8.63) (1'.7) (8.89) (6.35) 

.415 ,630 .440 .340 
(10.54) (16.0) (11.17) (8.64) 

OTE: ALL DIMENSIONS ARE IN INCHES. ( ) = MM 

Supplies, DC-DC Converters 
and Switching Regulators 

• Minimum possible size 
• Meets MIL-T-27D (TF5S04ZZ) 
• Special high frequency core 

material to insure low losses 
• All units have split windings 
• Large selection of sizes available 
• All units are magnetically shielded 

e(DrA) 

All inductors have split windings-ratings shown in table are for series connection. Parallel 
connection will have Y4 inductance at twice the DC current and V4 the DC resistance. ie. parallel 
connection of PICO-41 020 will have 5 millihenry at .12 Amps DC with DC resistance of 13.5 Ohms 

A 
MAX. MAX. 

IZE HEIGHT ,DIA. 

.500 .800 
(1'.7) ('O'~') 

,635 .950 
(16.1') (24.13) 

WHITE DOT AT PIN , 1 
TERMINALS ARE CLOCK
WISE FROM PIN * 1. 

B C 
BOLT STAND- MTG. 

CIRCLE OFF HOLE 

.560 .460 
(14 ••• ) (11.68) 

.670 .570 .140 
(17.0) (14.48) (3.55) 

OTE: A~L DIMENSIONS ARE IN meHES, ( ):; MM 

A 
MAX. 
DrA. 

MTGHOLE 

B(DIA) 

C(DIA) 

WHITE DOT AT PIN *1 
TERMmALS ARE CLOCK_ 
wmE FROM PIN , 1. 

. SPECIFICATIONS: 

• All units meet MIL-T-27D 
and are type TF5S04ZZ 

• Temperature rise 
at rated D.C. current 
is less than 30°C 

INDUCT-
ANCE 

20 
MILL!-
HENRY 

15 
MILL!-
HENRY 

10 
MILL!-
HENRY 

7.5 
MILL!-
HENRY 

5 
MILL!-
HENRY 

3 
MILLI-
HENRY 

• Inductance measureQ 
at 0.1 VRMS-10 kHz 

• Maximum ambient is 100°C 
• Unit has magnetic shield 

TERMINAL ARRANGEMENT 
SERIES CONNECTION 

1~2 

3 ~ 4 

PARALLEL· 
CONNECTION 

3c=::J: 

loe Roe MODEL 
... 

PRICE 
(AMPS) (OHMS) SIZE NUMBER 1-9 

INDUCT- loe Roe MODEL 
... 

PRICE 
ANCE (AMPS) (OHMS) SIZE NUMBER 1-9 

.06 54. I 41020 11.24 2 .19 5.4 1 41140 11.24 

.10 29 2 42105 11.24 
MILLI- .33 2.9 2 42225 11.24 
HENRY 

.14 20 3 43103 11.24 .47 ,2 3 43223 11.24 

.22 12.4 4 44500 13.45 .74 1.3 4 44640 13.45 

.29 10.2 5 45107 13.45 .95 1 5 452n 13.45 

.07 40.5 1 41040 11.24 1 .27 2.7 1 41160 11.24 

.12 22 2 42125 11.24 
MILLI- .47 1.5 2 42245 11.24 
HENRY 

.16 15 3 43123 11.24 .66 1 3 43243 11.24 

.25 9.3 4 44520 13.45 1 .62 4 44660 13.45 

.33 7.7 5 45127 13.45 1.3 .5 5 45247 13.45 

.08 27 1 41060 li.24 750 .31 2 1 41180 11.24 

.14 14.6 2 42145 11.24 MICRO-
HENRY .54 1 2 42265 11.24 

.20 ,0 3 43143 11.24 .76 .75 3 43263 11.24 

.31 6.2 4 44560 13.45 1.2 ·.47 4 44680 13.45 

.40 5.1 5 45147 13.45 1.6 .38 5 45267 13.45 

.10 20.3 1 41080 11.24 500 .38 1.3 1 41200 11.24 

.17 11 2 42165 11.24 MICRO-
HENRY .66 .66 2 42285 11.24 

.24 7.5 3 43163 11.24 .93 .5 3 43283 11.24 

.38 4.7 4 44580 13.45 1.47 .31 4 44700 13.45 

.49 3.8 5 45167 13.45 1.9 .25 5 45287 13.45 

.12 13.5 1 41100 11.24 250 .53 .66 1 41220 11.24 

.21 7.3 2 42185 11.24 MICRO-
HENRY .93 ,33 2 42305 11.24 

.30 5 3 43183 11.24 1.3 .25 3 43303 11.24 

.47 3.1 4 44600 13.45 2.08 .16 4 44720 13.45 

.6 2.6 5 45187 13.45 2.7 .13 5 45307 13.45 

.16 8.1 1 41120 11.24 100 .84 .26 1 41240 11.24 

.27 4.4 2 42205 11.24 

.38 3 

I 
3 43203 n.24 

:6 1.9 4 44620 13.45 

.78 1.5 5 45207 13.45 

MICRO- 1.47 .13 2 42325 11.24 
HENRY 

2.07 .1 3 43323 11.24 

3.28 .062 4 44740 13.45 

4.25 .05 5 45327 13.45 

40 1.33 .11 1 41260 11.24 
,.,,., -Disconnt Prices: 1-9 Net: 10~241ess 10%; 

26·49 less 16%: 50-99 Jess 23%: 
MICRO-
HENRY 2.33 .053 

3.28 .04 

2 42345 11.24 

3 43343 11.24 
100-499 iess 30'7~ 

Ordering Instructions: No minimum. ~et 30 days F.O.R. Mt. Vernon. New York. 

For immediate engineering assistance or to place an order
Call Toil Free 800-431-1064 

PICO Eleetrolilies, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon,I,)I.Y.10552· 914-699-5514 

I 

Delivery- / 
stock to one week 

.• ' I 
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1800 COILS, CHOKES, & INDUCTORS 1800 

PICO's EMI 
Suppres 

ommon Mode 
n Inductors 

• Minimum possible size 
e 130°C operation 

(Ambient + Temp. Rise) 

• Windings Balance ± 1 % 

• Dielectric Strength •... 
1500 Volts RMS 

o All units are 
magnetically shielded 

These Inductors are well suited for use in Switching Regulators, DC to DC 
Power Supplies and all types of Electrical Equipment where the elimination of 
line transmitted Electromagnetic Interference is important. Electrical equipment 
will generate noise due to switching operations of transistors, SCR's, relays, 
triacs, etc. By using these Inductors, noise being fed back to the power line is 
minimized to an acceptable level and this noise will not interfere with other 
equipment operating on the same power line. 

A B C 
MAX. MAX BOLT 5TANDR 

SIZE HEIGHT DIA CIRCLE OFF 

.280 .410 .260 .160 
(7.11) (10.41) (6.6) (4.06) 

.340 ,500 ,350 .450 
(B. 63) (12.7) (8.89) (6.35) 

. 415 .630 . .440 .34.0 
(10.54) (16.0) (11.17) (8.64) 

NOTE: ALL DIMENSIONS ARE IN INCHES ( )= MM 

A 
MAX. 
OIA. 

B(OlA) 

e(orA) 

WHITE DOT AT PIN #1 
TERMINALS ARE CLOCK
WISE FROM PIN n. 

A B C 
MAX. MAX BOLT STAND- MTG 

SIZE HEIGHT DIA CIRCLE OFF HOLE 

.500 • BOO .560 .460 
(12.7) (20.32) (14.22) (11.68) 

.635 .950 .670 .570 .140 
(16.12) (l4.13) (17.0) (14.48) (3.55) 

.745 1.125 ,BOO .700 .170 
(18.92) (28.57) (.10.32) (17.78) (4.31) 

NOTE: ALL DIMENSIONS ARE IN INCHES ()::: MM 

A 
MAX. 
DlA. 

MTG HOLE 

--r-
MAX. 

='OT20::. .. =F1Fr-iT 
( O. 51 ) 1. 00" !0.25" 

(25.4 16.35 ) 

-~ 
B(OIA) 

C(DIA) 

WHITE DOT AT PIN -Ill 
TERMINALS ARE CLOCK
WISE FR OM PIN #1, 

SPECIFICATIONS 
o All units meet MIL-T-27D 

and are type TF5S04ZZ 
o Inductance measured ai 

0.1VRiVlS-10kHz 
G Unit has 

magnetic shield 

• Dielectric Strength .... 
1500 Volts RMS 

o Windings Balanced 
±1% 

o Maximum ambient plus 
temp. rise limited to 130°C 
(ie maximum ambient 
of part no. 46282 would 
be 105°C if lAMS . 
is 1.47 AMPS) 

TYPICAL APPIJCATION CmCIJIT 

TERMINAL ARRANGEMENT 
EMI COMMON MODE 

SUPPRESSION INDUCTOR 

1~2 

3~4 

-!- ~~----' 

I C
2 

SOURCE 
OF 

NOISE 

ATYPICAL CIRCUIT FOR THE ELIMINATION OF NOISE IS 
SHOWN ABOVE. THE FILTER CONT AlNs TWO 

~1~G;~R ~~~~~~Ti~M;6~~ ~~~~ ~~~!~DLt3 ~y C2 ) AND 

For immediate engineering assistance or to place an order
Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQueslen Pkwy. MI. Vernon, N.Y.10552· 914·699-5514 

lAMS (AMPS) APPROX. 
ROC. LEAKAGE 

TEMP. TEMP. TEMP. (OHMS) INDUCTANCE 
INDUCT· RISE RISE RISE EACH ~ICRQ. 
ANCE 6O"C 40"C 25'C WDG. ENRy) 

2.22 1. 78 1.47 .041 3.5 
100 
MICRO- 2.92 2.50 2.16 .026 3.5 
HENRY 

5.03 4.31 3.67 .012 4 

1.42 1.14 1.09 .10 5 

1.83 1. 57 1.35 .066 5 
250 
MICRO- 3.18 2.72 2.32 .03 4.5 
HENRY 

5.20 4.35 3.48 .015 4.5 

.980 .785 .650 .21 9 

1.30 1.12 .967 .13 8 
500 
MICRO- 2.25 1.93 . 1.64 .06 8 
HENRY 

3.67 3.07 2.46 .03 7.5 

5.34 4; 75 3.45 .017 6.5 

.808 .646 .536 .31 10.3 

1.05 .900 .779 .20 8.9 
750 
MICRO- 1.84 1.57 1.34 .09 8.4 
HENRY 

3.00 2.50 2.01 .045 7.7 

4.32 3.85 2.79 .026 7.5 

.703 .562 .466 .41 13.8 

.925 .789 .883 .26 11.9 

1.59 1.36 1.16 .12 11.3 

1 2.60 2.17 1.74 .06 10.3 
MILLI-
HENRY 3.78 3.36 2.44 .034 to.O 

5.80 4.81 4.29 .022 9.4 

.497 .397 .330 .82 27.5 

.654 .558 .483 .52 23.8 

1.12 .963 
2 

:821 .24 22.5 

MILLI- 1.83 1.54 1.23 .12 20.6 
HENRY 

2.63 2.34 1.70 .07 20 

4.30 3.57 3.18 .04 18.8 

.350 .2BO .232 I. 65 55 

.460 .392 .340 1.05 47.5 

4 .804 .688 .587 .47 45.0 
MILLI-
HENRY 1.30 1.09 .871 .24 41. 3 

1.86 1.65 1.20 .14 40.0 

2.87 2.38 2.12 .09 37.5 

.233 .187 .154 3.71 123.8 

.307 .262 .227 2.36 106.9 

9 .532 .456 .389 1.07 101.3 
MILLI-
HENRY .874 .731 .586 .53 92.8 

1.25 1.11 .808 .31 90.0 

1.92 1. 60 1.42 .20 84.4 

.175 .140 .115 6.6 220 

.230 .195 .170 4.2 190 

.40 .340 .290 1.9 180 
16 

MILLI- .650 .546 .430 .95 165 
HENRY 

.940 .830 .600 .55 160 

1.45 1.20 1.07 .35 150 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

MODEL PRICE 
SIZE NUMBER 1·9 

1 46282 12.57 

2 47290 12.57 

3 483BO 12.57 

1 46262 12.57 

2 47270 12.57 

3 48360 12.57 

4 49460 15.09 

1 46242 12.57 

2 47250 12.57 

3 48340 12.57 

4 49440 15.09 

5 50240 15.09 

1 46222 12.57 

2 47230 12.57 

3 48320 12.57 

4 49420 15.09 

5 50220 15.09 

1 46202 12.57 

2 47210 12.57 

3 48300 12.57 

4 49400 15.09 

5 50200 15.09 

6 51302 16.56 

1 46182 12.57 

2 47190 12.57 

3 48280 12.57 

4 49380 15.09 

5 50180 15.09 

6 51282 16.56 

1 46162 12.57 

2 47170 12.57 

3 48260 12.57 

4 49360 15.09 

5 50160 15.09 

6 51262 16.56 

1 46142 12.57 

2 47150 12.57 

3 48240 12.57 

4 49340 15.09 

5 50140 15.09 

6 51242 16.56 

1 46122 12.57 

2 47130 12.57 

3 48220 12.57 

4 49320 15.09 

5 50120 15.09 

6 51222 16.56 

1·1249 



1800 COILS. CHOKES. & INDUCTORS 

~\ POT CORE ASSEMBLIES 
RL1287 
FERRITE TRANSFORMERS 
(to your specifications) 

RL 1123/RL1124 
SHIELDED INDUCTORS 
Low Level Power Supplies 
Telecommu nications 

RL1160 
FLAT COIL INDUCTORS 
RF & Audio Applications 
Compact High Q 

RL1324 
MIL SPEC INDUCTORS 
MIL-T-27D Applications 
Filters Power Amplifiers 
Switching Regulators 

•• 

Switching Regulators 
SCR/Triac Controls 
Filters 

RL 1283/RL1284 
POWER LINE INDUCTORS 
Power Supplies Filters 
Speaker Crossover 

RL 1281/RL 1285 
LOW COST CHOKES 
SCR/Triac Control Circuits 
Audio Power Supplies 

-

Renco's catalog of products and services is so extensive tha,t it's impossible . 
to reproduce them effectively on a few pages in EEM. Therefore, we urge 
you to contact us with your requirements. Our technical staff is eager to 
discuss your needs, and if we don't have a standard, off-the-shelf item to 
solve your problem, our independent prototype department will have a 
CUSTOM sample in your hands in ten days or less. All samples are abso
lutely FREE, of course. That's been our policy for over twenty-five years. 

So, give me a call, Edward Rensing, at (516) 586-5566 and let me help 
you with your coil wound needs. I think you'll discover no one will 
service your requirements better! 

TOLL-FREE 800-645-5828 
ENGINEERING HOT LlNyoErk call (516) 586-5566 . 

'nNew , 

:sr. RENCO ELECTRONICS, INC. 
:::=:. 60 Jefryn Boulevard East, 
~Deer Park, New York 11729 
-= (516) 586-5566 

1·1250 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



MILITARY / AIRBORNE/SHIP
BOARD YOKES 
Compact, lightweight, ruggedized 
yokes designed to withstand the 
rigors of environmental stresses. 
Typical applications include TV 
raster scans, HUD, HDD, alpha
numeric, cockpit displays as well 
as military ground support and 
shipboard displays. 

Y3802 YOKE 
CHARACTER WRITING 
Stator Ferrite Core. High frequency 
yoke provides effective way to 
produce display characters and 
symbols independent of main yoke. 
Mounts directly behind Y38 series 
of yokes. Low inductances as 
required. 

COILS, CHOKES, & INDUCTORS 

COMMERCIAL YOKES 
Extensively tooled for volume 
production reflecting excellent 
cost effectiveness. Ideal for all 
variations of CRT terminals 
including alphanumeric computer 
output displays, medical wave
form and video. Can be supplied 
with built-in geometry correction 
and beam centering provisions. 

A 

F50/55 FOCUS COILS 
Static/Dynamic shielded units 
designed for electromagnetically 
focused precision displays where 
high resolution is required 
anywhere on the screen. Fits 38 
mm (1 W') neck diameter CRTs. 

SPECIAL YOKES 
Designed to solve unusual 
problems in unique displays such 
as phototypesetting, random 
graphics, vectors, line scan, 
monochrome or color projection 
simulators, and applications 
demanding accurate beam 
positioning, superior focus, and 
zero astigmatism. 

• 

FIBER OPTIC 
CRT YOKES 
Precision yokes developed for 
phototypesetter appliGations 
provide excellent linearity and 
minimum spot growth center to 
edge of fiber optic CRT. Ten years 
engineering experience with 
phototypesetter applications. 

1800 

When the electronics industry needed high quality 
precision components for CRT display systems, 
Syntronic Instruments was able to provide the 
technology. As a manufacturer of precision yokes, coils 
and related components, Syntronic enjoys a substantial 
share of the deflection component market and has 
acquired an industry-wide reputation for its quality 
engineering and ability to manufacture these devices in 
any quantity. 

Syntronic engineers have designed and built much of 
the test eqUipment for these precision instruments and 
consistently lead in the development of new test 
equipment. 

Quality control with such components is imperative. 

Today's requirements for high resolution, solid-state 
driven, high-speed displays require continuing effort 
to advance the design of deflection components. 
Syntronic Instruments' experienced engineering group 
provides such present-day technology to every 
application. 

SYNTRONIC INSTRUMENTS, INC., 100 INDUSTRIAL ROAD, ADDISON, Il 60101 U.S.A. 

EEM 1983 

Phone (312) 543·6444 
TWX: 910·651·2191 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1251 



A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level· 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HI POT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD. liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
/LF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer. 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory· 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive . 
VCR video cassette recorder 
VDC volts (of) direct current 
V HF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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7[oRf)TEL INDUCTORS 

PRODUCTS 
__ --"_IL-....JI INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

MINI-L 
ENCAPSULATED RF INDUCTORS 

EEI.OOO] Cr MAX. MIN. l MAX. 

ttJj-----r =+ =g" L ---.:t. 
Type A B C 0 E Wt. 
TA-TF .225 .210 .110 . 100 . 020 .010z • 

TB .300 .280 .160 .200 .025 .02 oz. 
TO .390 .390 .197 .200 .025 .04 oz. 

Designed to meet the requirements of MIL-C-15305, 
Grade 1, Class B (-55°C to +125°C). The rated 
temperature rise is 35°C above an ambient of 
90°C. Overload current should not exceed 1.4 
time·s the rated current. Dielectric withstanding 
voltage is 700 volts rms. The powdered iron cores 
used in these items possess excellent temperature 
stability and result in an inductor with low external 
magnetic field. This allows mounting in close prox
imity to each other and to other circuit compon
ents without ill effects. 

TA 

TF 

T8 

TO 
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TA SERIES 
Frequency Range: 1 to 50 MHz. 
Inductance Tolerances: less than 1.0 uH, ±1O%. 

Greater than or equal to 1.0 uH, ±5%. Closer tol
erances available by special request. 

Inductance TC: +50 PPM/DC maximum. 
Maximum Power Dissipation: 0.2 watt. 
leads: 1 inch minimum AWG 24 tinned copper wire. 

Weldable gold plated Dumet leads are available. 
Method of Measurement: Apparent inductance meas· 

ured on HP4342A "Q" meter with leads con
nected '/4 inch from inductor body directly to "Q" 
meter terminals. Residual "Q" meter inductance 
of 0.01 uH should be subtracted from reading. 

Mll-C-15305, Grade I, Class B_ 

Apparent Test Mini- Maxi- DC 
Induc- Mini- Fre- mum mum Cur-

Part tance mum quency SRF OCR rent 
No. (uH) "G" (MHz) (MHz) (ohms) (mA) 

TA-l 0.10 60 25 450 0.04 2230 
TA-2 0.12 60 25 410 0.05 2000 

·TA-3 0.15 65 25 350 0.06 1825 
TA-4 0.18 65 25 325 0.07 1675 
TA-5 0.22 65 25 300 0.08 1550 
TA-6 0.27 65 25 280 0.09 1475 
TA-7 0.33 65 25 260 0.10 1400 
TA-8 0.39 70 25 240 0.11 1325 
TA-9 0.47 70 25 220 0.15 1125 
TA-IO 0.56 70 25 200 0.20 1000 
TA-11 0.68 70 25 180 0.25 900 
TA-12 0.82 70 25 165 0.30 810 
'TA-13 1.0 70 25 150 0.35 750 
TA-14 1.2 65 7.9 130 0.25 875 
TA-15 1.5 65 7.9 120 0.30 800 
TA-16 1.8 65 7.9 110 0.50 600 
ITA-17 2.2 65 7.9 100 0.75 500 
'TA-18 2.7 65 7.9 90 0.90 450 
'TA-19 3.3 65 7.9 70 1.0 425 
TA-20 3.9 65 7.9 60 1.2 400 
TA-21 4.7 60 7.9 50 1.5 350 
TA-22 5.6 60 7.9 45 1.7 325 
TA-23 6.8 60 7.9 40 2.0 300 
TA-24 8.2 60 7.9 37 2.4 290 
TA-25 10.0 60 7.9 35 2.6 280 

T8 SERIES 
Recommended Frequency Range: 50 KHz to 35 MHz. 
Inductance Tolerance: ±5%. Closer tolerances avail-

able by special request. 
Inductance TC: From + 60 PPM/DC maximum to + 300 

PPM/DC maximum, depending upon inductance value. 
Maximum Power Dissipation: .33 watt. 
Leads: 1 inch minimum AWG 22 tinned copper wire. 

Weldable gold plated Dumet leads are available. 
. Method of Measurement: Apparent inductance meas

ured on HP4342A "Q" meter with leads con
nected l/4 inch from inductor body directly to "Q" 
meter terminals. Residual "Q" meter Inductance 
of 0.01 uH should be subtracted from reading. 

Apparent Test Mini- Maxi- DC 
Induc- Mini- Fre- mum mum Cur-

Part tance mum quency SRF OCR rent 
No. (uH) 110." (MHz) (MHz) (ohms) (mA) 

TB-1 10 15 2.5 35 1.1 550 
TB-2 12 75 2.5 31 1.3 500 
TB-3 15 75 2.5 27 1.5 460 
TB-4 18 80 2.5 25 1.9 410 
TB-5 22 80 2.5 22 2.2 380 
TB-6 27 80 2.5 20 2.6 350 
TB-7 33 80 2.5 18 3.3 320 
TB-8 39 80 2.5 16 3.8 290 
TB-9 47 80 2.5 14 4.6 260 
'TB-lO 56 80 2.5 12 5.6 240 
'TB-11 68 80 2.5 11 6.7 220 
TB-12 82 80 2.5 10 8.1 200 
TB-13 100 80 2.5 9.1 9.6 180 
TB-14 120 50 0.79 8.2 10.0 175 
TB-15 150 50 0.79 7.5 11.0 160 
TB-16 180 50 0.79 6.5 12.0 155 
TB-17 220 50 0.79 5.6 13.0 150 
TB-18 270 55 0.79 5.0 17.0 125 
TB-19 330 55 0.79 4.5 19.0 130 
TB-20 390 55 0.79 4.0 21.0 120 
TB-21 470 55 0.79 3.5 22.0 115 
TB-22 560 55 0.79 3.0 24.0 110 
TB-23 680 55 0.79 2.8 19.0 130 
TB-24 820 50 0.79 2.5 23.0 120 
TB-25 1000 50 0.79 2.2 26.0 110 

TF SERIES 
Frequency Range: 15 to 300 MHz. 
Inductance Tolerances: less than 0.1 uH, ±20%. 

Greater than or equal to 0.1 uH, ±10%. Closer 
tolerances available by special request. 

Inductance TC: +200 PPM/DC maximum. 
Maximum Power Dissipation: 0.2 watt. 
Leads: 1 inch minimum AWG 24 tinned copper wire. 

Weldable gold plated Dumet leads are available. 
Method of Measurement: Apparent inductance meas

ured on Boonton 190-A "Q" meter with leads con
nected '/4 inch from inductor body directly to "Q" 
meter terminals. Residual "Q" meter inductance of 
0.0026 uH should be subtracted from value calcu
lated from C and F readings. 

Mll-C-15305, Grade I, Class B • 

Apparent Test Mini- Maxi- DC 
Induc- Mini- Fre- mum mum Cur-

Part tance mum quency SRF OCR rent 
No. (uH) "Oil (MHz) (MHz) (ohms) (mA) 

TF-1 0.01 60 150 1000 0.02 3100 
TF-2 0.012 60 150 1000 0.02 3100 
TF-3 0.015 60 150 1000 0.02 3100 
TF-4 0.018 60 150 1000 0.02 3100 
'iF-5 0.022 60 100 900 0.02 3100 
TF-6 0.027 60 100 800 0.02 3100 
ITF-7 0.033 60 100 750 0.02 3100 
TF-8 0.039 60 100 700 0.02 3100 
TF-9 0.047 60 100 650 0.02 3100 
TF-l0 0.056 60 100 600 0.02 3100 
TF-11 0.068 60 100 550 0.03 2500 
TF-12 0.082 60 100 500 0.03 2500 
TF-13 0.10 70 50 450 0.04 2200 
TF-14 0.12 70 50 400 0.05 2000 
TF-15 0.15 70 50 350 0.06 1800 
TF-16 0.18 70 50 320 0.07 1650 
TF-17 0.22 70 50 300 0.08 1500 
TF-18 0.27 70 50 280 0.10 1400 
TF-19 0.33 70 50. 260 0.12 1300 
'TF-20 0.39 60 50 240 0.15 1150 
TF-21 0.47 60 50 220 0.20 1000 
'TF-22 0.56 60 50 200 0.25 900 
TF-23 0.68 60 50 180 0.30 800 
TF-24 0.82 60 50 160 0.35 750 
TF-25 1.0 60 50 150 0.40 700 

TO SERIES 
Recommended Frequency Range: 50 KHz to 10 MHz. 
Inductance Tolerance: ±5%. Closer tolerances avail-

able by special request. 
Inductance TC: From +60 PPM/DC maximum to +300 

PPM/DC maXimum, depending upon inductance value. 
Maximum Power DiSSipation: .50 watt . 
Leads: 1 inch minimum AWG 22 ·tinned copper wire. 

Weldable gold plated Dumet leads are available. 
Method of Measurement: Apparent inductance meas

ured on HP4342A "Q" meter with leads con
nected '/4 inch from inductor body directly to "Q" 
meter terminals. . 

Apparent Test Mini- Maxi- DC 
Induc- Mini- Fre- mum mum Cur-

Part tance mum quency SRF OCR rent 
No. (uH) 110." (KHz) (MHz) (ohms) (mA) 

TD-1 lao 75 790 8.4 6 280 
TO-2 120 75 790 7.5 7 260 
'TD-3 150 75 790 6.8 8 240 
TO-4 180 75 790 6.1 10 220 
TO-5 220 80 790 5.4 12 200 
TO-6 270 80 790 4.7 14 180 
TO-7 330 80 790 4.2 17 165 
TO-8 390 80 790 3.8 20 150 
.;0-9 470 75 790 3.4 24 140 
TD-IO 560 75 790 3.1 28 130 
TD-11 680 75 790 2.8 33 120 
TO-12 820 75 790 2.5 40 110 
TO-13 1000 75 790 2.2 46 100 
TO-14 1200 45 250 1.9 30 120 
TO-15 1500 45 250 1.6 35 110 
TO-16 1800 50 250 1.4 40 105 
'10-17 2200 50 250 1.3 50 95 
TO-18 2700 50 250 1.2 60 85 
TO-19 3300 50 250 1.1 70 80 
TO-20 3900 50 250 1.0 80 75 
TO-21 4700 50 250 0.9 90 70 
TO-22 5600 45 . 250 0.8 100 65 
TO-23 6800 40 250 0.7 140 60 
TD-24 8200 40 250 0.6 160 55 
TO-25 10,000 40 250 0.6 175 50 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1253 
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. • I 70 flTEL INDUCTORS 
DUCTS 

INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761·6314 TWX 910·777·7037 

MINI-L ENCAPSULATED INDUCTORS 
TE/TJ SERIES 

r 1.625 ±a.l25 .,. ;.':i.1 

iTa D 

Recommended Frequency Range: 25 KHz to 2.5 MHz. 
Inductance Tolerances: ±10% @ 1 KHz. 
Maximum Power Dissipation: .33 watt. 
Leads: 1.625 ±.125 AWG #24 tinned copper leads. Add sUffix "0" to Part 

Number for Weldable Gold Plated Dumet leads. 
Method of Measurement: Inductance· at 1 KHz measured on General Radio 

inductance bridge Type 1632A with leads connected directly to bridge. 
"Q" .at test frequency, measured on HP4342A "Qn meter with leads con· 
nee ted directly to meter terminals. 

MIL·C·153D5, Grade 1, Class B. 
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TYPE P TYPE PA 

Frequency Range: 1 to 50 KHz MIL·T·27 Grade 5, Class S. 
WHEN ORDERING, ADD CASE PREFIX (TYPE) TO PART NUMBER. 
EXAMPLE: PA65 - XX 

"Q" 

CASE TYPE ____ T...J T\...---PART NUMBER 
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fREQUENCY IN KILOHERTZ 

Inductance "Q" Test Minimum Maximum DC 
Part Ref.@ 1 KHz Minimum Frequency SRF OCR' Current 

Number (mH) "Q" (KHz) (MHz) (Dhms) (mA) 

TJ·1 TE·1 0.10 80 790 4.5 1.8 450 
TJ·2 TE·2 0.12 80 790 3.9 2.1 425 
TJ·3 TE·3 0.15 75 790 3.6 2.3 400 
TJ.4 TE·4 0.18 75 790 3.3 2.7 380 
TJ·5 TE·5 0.22 75 790 3.0 2.9 360 

TJ·6 TE·6 0.27 75 790 2.7 3.2 320 
TJ·7 TE·7 0.33 70 790 2.5 3.6 300 
TJ·8 TE·8 0.39 70 7.90 2.3 4.0 275 
TJ·9 TE·9 0.47 65 790 2.1 4.4 265 
TJ.10 TE·10 0.56 60 790 2.0 4.7 250 

'TJ.11 TE·11 0.68 55 790 1.8 5.4 240 
TJ·12 TE·12 0.82 50 790 1.6 5.8 225 
TJ·13 TE·13 1.00 80 250 1.5 8.7 190 
TJ·14 TE·14 1.20 75· 250 1.4 9.5 180 
TJ·15 TE·15 1.50 75 250 1.2 11.6 160 

TJ·16 TE·16 1.80 75 250 1.1 15.8 140 
TJ·17 TE·17 2.20 75 250 0.95 17.3 130 
TJ·18 TE·18 2.70 70 250 0.87 18.9 125 
TJ·19 TE·19 3.30 70 250 0.80 25.2 110 
TJ·20 TE·20 3.90 70 250 0.75 27.2 105 

TJ·21 TE·21 4.70 65 250 0.70 31.5 100 
TJ·22 TE·22 5.60 65 250 0.60 42.0 85 
TJ·23 TE·23 6.80 60 250 0.55 52.5 75 
TJ·24 TE·24 8.20 55 250 0.50 63.0 65 
TJ·25 TE·25 10.0 45 250 0.45 89.2 55 

TJ·26 TE·26 12.0 40 79 0.40 105.0 50 
TJ·27 TE·27 15.0 40 79 0.35 121.0 45 
TJ·28 TE·28 18.0 40 79 0.33 136.0 40 
TJ·29 TE·29 22.0 40 79 0.30 147.0 35 
TJ·30 TE·30 27.0 40 79 0.26 241.0 30 

TJ·31 TE·31 33.0 35 79 0.24 325.0 28 
TJ.32 TE·J2 39.0 35 79 0.22 367.0 25 
TJ·33 TE·33 47.0 35 79 0.20 420.0 23 
TJ·34 TE·34 56.0 30 79 0.18 483.0 20 
TJ·35 TE·35 68.0 25 79 0.16 630.0 18 

TJ·36 TE·36 82.0 20 79 0.14 893.0 16 
TJ·37 TE·37 100.0 20 79 0.12 1100 15 
TJ·38 TE·38 120.0 10 50 0.10 1200 14 
TJ·39 TE·39 15~0 10 50 0.095 1360 13 
TJ·40 TE·40 180.0 10 40 0.080 1520 11 
TJ·41 TE·41 220.0 10 40 0.070 1890 10 

CORE NO 65 
Typical 

Inductance ±2% (mH) Part Number OCR· (Dhms) Distributed Capacity (pi) 

i.oo 65·1 .934 12 
1.25 65·2 1.310 12 
1.50 65·3 1.430 12 
1.75 65·4 1.550 14 
2.00 65·5 2.020 14 

2.40 65·6 2.200 14 
2.50 65·7 2.250 14 
3.00 65·8 3.010 16 
3.60 65·9 3.300 16 
4.30 65·10 3.600 16 

5.00 65·11 4.260 18 
6.00 65·12 4.680 18 
7.20 65·13 5.120 18 
7.50 65·14 7.000 20 
8.00 65·15 7.700 22 

8.60 65·16 8.000 22 
10.00 65·17 10.300 24 
12.00 65·18 11.300 24 
12.50 65·19 11.600 24 
15.00 65·20 16.500 26 

17.50 65·21 17.800 26 
20.00 65·22 19.000 28 
24.00 65·23 28.500 28 
25.00 65·24 29.100 30 
30.00 65·25 31.900 30 

36.00 65·26 34.900 32 
43.00 65·27 42.100 32 
50.00 65·28 48.000 34 
60.00 65·29 52.600 34 
72.00 65·30 61.500 36 

75.00 65·31 78.700 36 
86.00 65·32 84.200 36 

100.00 65·33 90.800 38 
120.00 65·34 115.000 40 
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1800 COILS, CHOKES, & INDUCTORS 1800 ., 
7[vRVTEL INDUCTORS 

PRODUCTS ______ ---', INC. 
13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

MINI-L HERMETICALLY SEALED RF INDUCTORS 
TG, TH SERIES 

~
'034 CASE GROUND 

450
' •• _J. 0--1 L ___ , ~ gll ~~ 

~{~~ L .~ I' 'I' L .018 __ 1 

. l- .365 -1- '900 -.l ..... J 
MAX. MIN. MAX. 

TG SERIES 
Recommended Frequency Range: 10 KHz to 500 KHz. 
Inductance Tolerance: ±5%. 
Inductance Stability: Less than ±2% from - 20°C to + 130°C. 
Method of Test: Inductance is measured on a General Radio inductance bridge, 

Type 1632A with leads connected directly to bridge. "Q" is measured on 
HP4342A "Q" meter with leads connected directly to the "Q" meter 
terminals. 

MIL-T·27, Grade 4, Class S. 
Temperature Range: - 55°C to + 130°C. 
Insulation Resistance: 10,000 Megohms minimum at 100 volts DC. 
Dielectric Withstanding Voltage: 100 volts rms. 

Inductance 1111" 
Induc· Test Test Maximum Minimum 

Part tance Frequency "Q" Frequency DCR SRF 
Number (mH) (KHz) Minimum (KHz) (ohms) (KHz) 

TG·1 1.0 10 120 200 3.3 1500 
TG·2 1.2 10 120 200 3.6 1300 
TG·3 1.5 10 120 200 4.8 1160 
TG·4 1.75 10 120 200 5.2 1080 
TG·5 2.0 10 120 200 5.7 1000 

TG·6 2.4 10 120 200 7.9 920 
TG·7 3.0 10 120 150 8.9 820 
TG-8 3.6 10 120 . 150 9.8 730 
TG·9 4.3 10 120 150 13.7 660 
TG-10 5.0 10 120 150 14.7 600 

TG-11 6.0 10 120 150 20.0 540 
TG·12 7.2 10 120 100 21.8 480 
TG·13 8.6 10 100 100 24.0 430 
TG-14 10.0 10 100 100 32.4 400 
TG·15 12.0 10 100 100 34.8 360 

TG-16 15.0 10 100 100 39.1 320 
TG-17 17.5 10 85 70 55.0 300 
TG·18 20.0 10 85 70 60.0 280 
TG-19 24.0 10 85 70 64.7 250 
TG-20 30.0 10 85 70 86.3 220 

TG-21 36.0 10 85 70 95.8 195 
TG-22 43.0 10 85 70 132 185 
TG-23 50.0 10 85 70 143 165 
TG-24 60.0 10 75 50 155 145 
TG-25 72.0 10 75 50 172 130 

TG·26 86.0 10 75 50 233 125 
TG·27 100 10 75 50 252 115 
TG-28 120 5 75 50 290 105 
TG-29 150 5 50 40 323 95 
TG-30 175 5 50 40 350 85 

TG·31 200 5 50 40 477 80 
TG·32 240 5 50 40 693 71 
TG-33 300 5 50 40 735 63 
TG·34 360 5 30 30 1005 57 
TG·35 430 5 30 30 1100 51 
TG·36 500 5 30 20 1200 48 

TYPICAL "Q" VS FREQUENCY 
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FREQUENCY IN KILOHERTZ 

The TG and TH series offer high "Q" inductors in a TO·5 transistor can con· 
figuration. High density packaging can be accomplished with little regard to 
coupling between adjacent circuitry since construction of these units results 
in a low external magnetic and electrostatic field. 

TH SERIES 
Recommended Frequency Range: 100 KHz to 10 MHz. 
Inductance Tolerances: 10 uH through 33 uH, ±10%, 39 uH through 130 uH, 

±5%, greater than and including 150 uH, ±3%. 
Inductance stability: less than or equal to ±2% from - 20°C to + 85°C. 
Method of Test: Inductance and "Q" are measured on HP4342A "Q" meter 

with leads connected directly to the "Q" meter terminals. 
MIL·C·15305, Grade 1, Class C. 
Temperature Range: - 55°C to + 130°C. 
Insulation Resistance: 10,000 Megohms minimum at 100 volts DC. 
Dielectric Withstanding Voltage: 100 volts rms. 

Part 
Number 

TH·7 
TH-8 
TH·9 
TH·lO 
TH·11 
TH·12 
TH·13 
TH·14 
TH-15 
TH-16 

TH·17 
TH·18 
TH·19 
TH·20 
TH-21 

TH·22 
TH-23 
TH·24 
TH·25 
TH·26 
TH-27 
TH·28 
TH-29 
TH-30 
TH·31 
TH-32 
TH-33 
TH-34 
TH-35 
TH·36 
TH-37 
TH·38 
TH-39 
TH-40 
TH·41 
TH-42 
TH-43 . 

0 " 
13 0 

0 12 
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0 

80 

"Q" 7 0 

0 

0 

40 

30 

20 
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0 
.1 

Inductance 
Indue- Test 
tanee Frequency 
(uH) (KHz) 

10 1000 
12 1000 
15 1000 
18 1000 
22 1000 
27 1000 
33 1000 
39 500 
47 500 
56 500 

68 500 
82 500 

100 500 
110 500 
120 500 
130 500 
150 500 
160 500 
180 500 
200 500 
220 250 
240 250 
270 250 
300 250 
330 250 
360 250 
390 250 
430 250 
470 250 
510 250 
560 250 
620 250 
680 250 
750 250 
820 250 
910 250 

1000 250 

-
I/: 

~ 
V/ 

-;/ 
/1/ 

.. 

"Q" 
Test Maximum Minimum 

IIQ" Frequency DCR SRF 
Minimum (KHz) (ohms) (MHz) 

75 2500 2.4 ·35.0 
75 2500 2.5 30.0 
75 2500 2.6 25.0 
75 2500 2.7 23.0 
75 2500 2.8 20.0 

75 2500 2.9 17.0 
75 2500 3.0 14.0 
70 2500 3.1 11.0 
70 2500 3.2 10.0 
70 2500 3.3 9.5 
70 2500 3.4 9.0 
70 2500 4.5 8.0 
70 1500 5.1 7.5 
70 1500 6.0 7.0 
70 1500 6.2 6.5 

70 1500 6.4 6.0 
70 1500 6.6 5.5 
60 790 8.6 5.3 
60 790 9.0 5.0 
60 790 9.5 4.5 

60 790 10.0 4.0 
60 790 10.6 3.8 
60 790 11.2 3.6 
60 790 14.2 3.4 
60 790 14.6 3.2 
60 790 15.0 3.0 
60 790 15.6 2.9 
60 790 16.4 2.8 
60 790 20.4 2.7 
60 790 21.8 2.6 
60 790 23.6 2.5 
60 790 24.6 2.3 
50 790 25.8 2.1 
50 790 26.8 1.9 
50 790 38.4 1.7 
50 790 40.8 1.5 
50 790 42.6 1.4 

TYPICAL "Q" VS FREQUENCY 
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1800 COILS, CHOKES, & INDUCTORS 1800 -,c.. 7 . 
jUVtk~Dr~~ INDUCTORS 

__ --' ___ ---J1 INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX.910-777-7037 

MINIATURE TOROIDS 
TYPE P/PF 
Epoxy Encapsulated 
MIL-T-27 Grade 5, Glass S 

I=} I!t r l 
Q; 

WT .• 08 oz. 

NO FOOT 

CORE NO. 03 

TYPICAL TYPE PA 
Axial Lead Epoxy Encapsulated 

WT •• 08 oz. 

CORE NO. 13 

TYPE M 
Metal Cased 
MIL-T-27 Grade 4, Class R 

WT .. 15 oz. 

CORE NO. 29 
Recommended Frequency: Up to 100 KHz. Recommended Frequency: 10 KHz to 200 KHz. Recommended Frequency: 50 KHz to 5 MHz. 

Maximum Inductance: 15 mHo Maximum Inductpflce: 250 mHo Maximum Inductance: 100 mHo 
Special Core Stabilization Available: 0, W, M, L. Special Core Stabilization Available: 0, W, M, L. Only Core Stabilization Available: ±90 PPM/DC 
When ordering add the prefix P, PA, PF, or M to the Part Number for the case type desired. 

Typical 

DC~ 
Distributed 

Inductance 
±1%(mH) 

1.00 
1.25 
1.50 
1.75 
2.00 
2.40 
2.50 
3.00 
3.60 
4.30 
5.00 
6.00 
7;20 
7.50 
8.00 
8.60 

10.00 
12.00 
12.50 
15.00 
17.50 
20.00 
24.00 
30.00 
36.00 
43.00 
50.00 
60.00 
72.00 
75.00 

86.00 
100.00 
120.00 
150.00 
175.00 
178.00 
200.00 
250.00 

1 " 

Part 
Number (ohms) 

03·1 1.5 
03·2 1.7 
03·3 2.4 
03-4 2.6 
03·5 2.7 
03·6 3.7 
03·7 3.8 
03·8 4.0 
03·9 5.7 
03·10 6.2 
03·11 6.7 
03·12 9.3 
03·13 10.0 
03·14 10.5 
03·15 11.0 
03·16 14.0 
.03·17 15.0 
·03·18 15.5 
03·19 16.0 
03·20 23.0 
03·21 25.0 
03·22 26.0 
03·23 35.0 
03·24 39.0 
03·25 58.0 
03·26 64.0 
03·27 69.0 
03·28 78.0 
03·29 ·106.0 
03·30 108.0 

03·31 140.0 
03·32 150.0 
03·33 155.0 
03·34 228.0 
03·35 246.0 
03·36 248.0 
03·37 333.0 
03·38 373.0 
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28 
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Typical 
Distributed 

Inductance Part DCR Capacity 
""'1% (mH) Number (ohmS) (PI) 

.50 13·1 1.5 14 

.60 13·2 1.6 14 

.72 13·3 2.4 14 

.86 13-4 2.6 14 
1.00 13·5 2.8 16 
1.25 13·6 3.9 16 
1.50 13·7 4.1 18 
1.75 13·8 5.7 18 
2.00 13·9 6.1 20 
2.40 13·10 6.7 22 
2.50 13·11 6.8 24 
3.00 13·12 9.5 24 
3.60 13·13 10.5 26 
4.30 13·14 14.7 28 
5.00 13·15 .15.5 30 
6.00 13·16 16.0 30 
7.20 13·17 24.0 32 
8.60 13·18 26.0 34 

10.00 13·19 21.0 36 
12.00 13·20 39.0 38 

15.00 13·21 41.0 40 
17.50 13·22 59.0 40 
20.00 13·23 63.0 42 
24.00 13·24 61.0 42 
25.00 13·25 68.0 44 
30.00 13·26 100.0 44 
36.00 13·21 103.0 46 
40.00 13·28 108.0 46 
43.00 13·29 ·142.0 48 
50.00 13·30 154.0 48 

60.00 13·31 168.0 50 
72.00 13·32 228.0 50 
86.00 13·33 250.0 52 

100.00 13·34 340.0 52 

MILLIAMPS x i'iiiii'"" 
I)' 10 20 50 100 200 500 

I 0' 
DO 
• % NOMINAL CHANGE IN INITIAL t- '\;. 'E. 

INDUCTANCE DUE TO AC & DC 
NORMAL LIMITS r-
OF AC EFFECT 

Typical 
Distributed 

Inductance Part DCR Capacity 
"'1% (mH) Number (ohms) (pI) 

.050 29·1 1.2 10 

.060 29·2 1.6 10 

.012 29·3 1.8 10 

.015 29·4 1.8 12 

.086 29·5 1.9 12 

.100 29·6 2.1 12 

.120 29·1 2.3 12 

.125 29·8 3.0 12 
.150 29·9 3.3 12 
.175 29·10 3.5 114 
.200 29·11 4.5 14 
.240 29·12 4.9 14 
.250 29·13 5.0 14 
.300 29·14 1.0 14 
.360 29·15 7.1 14 
.400 29·16 8.1 16 
.430 29·17 10.5 16 
.500 29·18 12.3 16 
.600 29·19 13.5 16 
.120 29·20 16.2 16 
.150 29·21 16.5 18 
.860 29·22 11.7 18 

1.000 29·23 19.1 18 
1.200 29·24 25.9 20 
1.250 29·25 26.4 20 
1.500 29·26 29.0 22 
1.150 29·21 31.6 22 
2.000 29·28 40.3 24 
2.400 29·29 44.0 24 
2;500 29·30 45.0 26 
3.000 29·31 64.0 28 
3.600 29·32 69.0 28 
4.000 29·33 13.0 30 
4.300 29·34 16.0 32 
5.000 29·35 102.0 34 
6.000 29·36 112.0 34 
1.200 29·31 122.0 36 
1.500 29·38 125.0 38 
8.600 29·39 162.0 40 

10.000 29·40 115.0 42 

MllLlAMPSxi"iiii'" 
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1800 COILS, CHOKES, & INDUCTORS 1800 

INDUCTORS 
TOROTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

MINIATURE TOROIDS 

CORE NO. 82 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance: 250 mHo 
Special Core Stabilization: D, W, M, L. 

CORE NO. 72 
Recommended Frequency: Up to 30 KHz. 
Maximum Inductance: 360 mHo 
Special Core Stabilization: D, W, M, L. 

When ordering add the prefix P PA PF or M , , , , to the part number for the case type desired 
Typical 

In'ductance 
Distributed 

Part DCR Capacity 
+1% (mH) Number (ohms) (pf) 

1.00 82-1 1.23 12 
1.25 82-2 1.38 14 
1.50 82-3 1.85 14 
1.75 82-4 2.00 16 
2.00 82-5 2.34 16 
2.40 82-6 2.56 18 
2.50 82-7 2.62 18 
3.00 82-8 3.87 18 
3.60 82-9 4.25 20 
4.30 82-10 4.63 22 
5.00 82-11 6.29 22 
6.00 82-12 6.91 24 
7.20 82-13 7.55 24 
7.50 82-14 9.27 26' 
8.00 82-15 9.57 26 
8.60 82-16 9.93 28 

10.00 82-17 10.70 28 
12.00 82-18 14.20 30 
15.00 82-19 15.90 30 
17.50 82-20 22.10 32 
20.00 82-21 23.60 34 
24.00 82-22 25.90 36 
30.00 82-23 36.50 36 
36.00 82-24 40.00 38 
43.00 82-25 43.70 38 
50.00 82-26 56.70 40 
60.00 82-27 62.10 40 
72.00 82-28' 68.10 42 
86.00 82-29 96.80 44 

100.00 82-30 104.00 ~4 

120.00 82-31 149.00 46 
150.00 82-32 206.00 48 
175.00 82-33 223.00 48 
200.00 82-34 305.00 50 
250.00 82-35 341.00 50 

MilliAMPS x \""iiiR 
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FREQUENCY IN KILOHERTZ 

Typical 
Distributed 

Inductance Part DCR Capacity 
±l%(mH) Number (ohms) (pf) 

1.25 72-1 1.23 12 
1.50 72-2 1.34 14 
1.75 72-3 1.78 14 
2.00 72-4 1.90 16 
2.40 72-5 2.28 16 
2.50 72-6 2.34 18 
3.00 72-7 2.55 18 
3.60 72-8 3.78 18 
4.30 72-9 4.14 20 
5.00 72-10 4.45 22 
6.00 72-11 6.15 22 
7.20 72-12 6.75 24 
7.50 72-13 6.88 24 
8.00 72-14 7.09 26 
8.60 72-15 8.86 26 

10.00 72-16 9.54 28 
12.00 72-17 10.50 28 
15.00 72-18 14.20 30 
17.50 72-19 15.30 30 
20.00 72-20 16.40 32 
24.00 72-21 23.10 34 
30.00 72-22 25.80 36 
36.00 72-23 35.70 36 
43.00 72-24 39.00 38 
50.00 72-25 42.00 38 
60.00 72-26 55.40 40 
72.00 72-27 60.70 40 
86.00 72-28 66.40 42 

100.00 72-29 71.60 44 
120.00 72-30 102.00 44 
150.00 72-31 148.00 46 
175.00 72-32 160.00 48 
200.00 72-33 213.00 48 
250.00 72-34 304.00 50 
300.00 72-35 333.00 52 
360.00 72-36 365.00 54 

MILlIAMP~ 1 ViiiR 
10 20 SO IDO 200 500 

70 
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WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER. 

EXAMPLE P 03·1 

CASE TYPE~LpART NUMBER 

CORE NO. 52 
Recommended Frequency: Up to 15 KHz. 
Maximum Inductance: 500 mHo 
Special Core Stabilization: L. 

Typical 

DC~ 
Distributed 

Inductance 
+1% (mH) 

2.0 
2.4 
2.5 
3.0 
3.6 
4.3 
5.0 
6.0 
7.2 
7.5 
8.0 
8.6 

10.0 
12.0 
15.0 
17.5 
20.0 
24.0 
30.0 
36.0 
43.0 
50.0 
60.0 
72.0 
86.0 

100.0 
120.0 
150.0 
175.0 
200.0 
250.0 
300.0 
360.0 
400.0 
430.0 
500.0 

70 

60 

Part Capacity 
Number (ohms) (pf) 
52-1 1.27 12 
52-2 1.39 14 
52-3 1.74 14 
52-4 1.91 16 
52-5 2.28 16 
52-6 2.49 18 
52-7 2.70 18 
52-8 4.00 18 
52-9 4.38 20 
52-10 4.47 22 
52-11 4.61 22 
52-12 6.02 24 
52-13 6.50 24 
52-14 7.11 26 
52-15 9.57 26 
52-16 10.30 28 
52-17 11.10 28 
52-18 14.70 30 
52-19 16.40 30 
52-20 23.20 32 
52-21 25.30 34 
52-22 27.30 36 
52-23 37.70 36 
52-24 41.30 38 
52-25 54.30 38 
52-26 58.60 40 
52-27 64.20 40 
52-28 71.70 42 
52-29 101.00 44 
52-30 140.00 44 
52-31 156.00 46 
52-32 213.00 48 
52-33 233.00 48 
52-34 315.00 50 
52-35 326.00 52 
52-36 352.00 54 

MilliAMPS x ViiiR 
10 120 

_INOM~ 
,pC EFF1ECT 

SO Inn I 200 sao 
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1800 COILS, CHOKES, & INDUCTORS 1800 

.• 7 
~t.k~Dr~~ INDUCTORS 
~ INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

MINIATURE INDUCTORS 

Mechanical Tolerance: ±.015 unless otherwise 
indicated. 

TYPE P - Compression Molded 
3·48 UNC·2B OR 
CLEARANCE HOLE .104 

~ (4·40 UNC·" ALSO AVAILABLE) 

··~:~r ~6QO---' lJ045 ' .OSO SLOT WT •• 35 oz. 

CORE NO. 50 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance: 4.5 H. 
Special Core Stabilization Available: D, L, M, W. 

Typical 
Distributed 

Indui:tance Part OCR Capacity 
""'1% (mH) Number (ohms) (pf) 

1.0 50·1 .6 30 
2.5 50·2 1.4 31 
5.0 50·3 2.8 31 
6.0 50·40 3.3 32 
7.2 50-41 3.9 32 
7.5 504 4.1 32 
8.6 50-42 4.7 33 

10.0 50-5 5.4 33 
12.0 50-43 6.5 33 
12.5 50-6 6.6 33 
15.0 50-7 7.5 34 
17.5 50-44 9.4 34 
20.0 50-8 10.7 34' 
24.0 50-45 12.9 34 
25.0 50-9 13.5 34 
30.0 50-10 16.1 35 
36.0 50-46 19.4 35 
40.0 50·11 21.5 35 
43.0 50-47 23.1 36 
50.0 50-12 27.3 36 
60.0 50·48 32.6 36 
72.0 50-49 38.9 37 
75.0 50-13 41.0 37 
86.0 50·50 47.0 38 

100.0 ,50-14 54.0 38 
120.0 50-51 66.0 38 
125.0 50-15 68.0 39 
150.0 50-16 81.0 39 
175.0 50-53 95.0 40 
200.0 \50-17 108.0 40 
240.0 50-54 130.0 41 
250.0 50-52 135.0 41 
300.0 50-18 161.0 42 
360.0 50-55 194.0 42 
400.0 50-19 215.0 43 
430.0 50-56 231.0 43 
500.0 ;50-20 268.0 44 
600.0 50-57 321.0 44 
720.0 50-58 387.0 45 
750.0 50-21 403.0 45 
860.0 50-59 461.0 46 
1.00 H 50-22 536.0 46 
1.20 H 50-60 643.0 47 
1.25 H 50-61 672.0 47 
1.50 H 50-62 804.0 48 
1.75 H 50-63 938.0 48 
2.00 H i50-64 1103.0 49 
2.40 H 50-67 1286.0 50 
2.50 H 50-66 1339.0 50 
3.00 H 50-65 1607.0 51 

.8O~~~S:l, I 

FREQUENCY IN KILOHERTZ 

N o 
U 
C 
T 
A 
N 
C 
E 

TYPE M - Metal Cased 

031:::!:.003 '094~ lSO±.OOS 
L • 
r . 

-I L.'88 J =.4- l~~ I 680 WT •• 45 oz. 

TYPE MG - Metal Cased· Grid Spacing . ... ,¥.1 
WT •. 45 oz. 

CORE NO. 51 
Recommended Frequency: 10 KHz to 200 KHz. 
Maximum Inductance: 1 H. 
Special Core Stabilization Available: D, M, W, L. 

Typical 
Distributed 

Inductance Part OCR Capacity 
+1% (mH) Number (ohms) (pf) 

1.00 51-1 1.2 25 
1.20 51-2 1.3 25 
1.50 51-3 1.7 26 
1.75 51-4 1.9 26 
2.00 lil-5 2.5 26 
2.40 51-6 2.7 26 
3.00 51-7 3.3 27 
3.60 51-8 4.4 27 
4.30 51-9 4.7 27 
5.00 151-10 5.5 28 
6.00 51-11 6.6 28 
7.20 51·12 7.8. 28 
8.60 51·13 9.4 28 

10.00 '51·14 10.9 28 
12.00 51·15 13.1 28 
15.00 51·16 16.3 29 
17.50 51·17 18.9 29 
20.00 51·18 21.7 29 
24.00 51·19 26.0 29 
30.00 51·20 33.0 29 
36.00 51·21 39.0 29 
43.00 51·22 47.0 29 
50.00 51·23 55.0 30 
60.00 51·24 66.0 30 
72.00 51-25 78.0 30 
86.00 51·26 94.0 30 

100.00 ,51·27 109.0 31 
120.00 51·28 130.0 31 
150.00 51·29 162.0 31 
175.00 51·30 189.0 31 
200.00 /i1·31 217.0 32 
240.00 51·32 260.0 32 
300.00 51·33 325.0 33 
360.00 51·34 389.0 33 
430.00 51-35 466.0 34 
500.00 ;51·36 546.0 35 

0~~--~-'~0~2~0--+'SO~I~00~2~00--~~ 
FREQUENCY IN KILOHERTZ 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER.t 
EXAMPLE: U 55·1 
CASE TYPE ----I --c....- PART NUMBER 

t Add "c" to part number of molded inductor if 
clearance hole Is desired. 

TYPE MC ~ Metal Cased 

.031 :'003'~ER."~ :.oos 

:~~. 

1.500 350 
.715 MAX. L",.032 J MAX. WT •• 45 oz. 

TYPE PT - Printed Circuit 

Ef1rr~~.,,, 
T~:ij ~6t'E' (~r~E~~S 

WT .. 35 OZ. 

CORE NO. 53 
Recommended Frequency: 50 KHz to 2 MHz. 
Maximum Inductance: 20 mHo 
Only Core Stabilization Available: ±90 PPM/oC 

Typical 
Distributed 

Inductance Part OCR. Capacity 
+1% (mH) Number (ohms) (pf) 

0.050 53-1 .42 6 
0.060 53·2 .50 6 
0.072 53·3 .60 6 
0.075 53-4 .61 6 
0.086 53·5 .72 6 
0.100 153-6 .78 6 
0.120 53·7 .89 6 
0.125 53·8 .94 6 
0.150 53·9 1.17 7 
0.175 53·10 1.26 7 
0.200 53-11 1.72 7 
0.240 53-12 2.02 7 
0.250 53·13 2.08 8 
0.300 ·53·14 2.28 8 
0.360 53·15 2.44 8 
0.400 53·16 3.20 8 
0.430 53·17 3.30 8 
0.500 ,53·18 4.80 8 
0.600 53·19 5.60 8 
0.720 53-20 5.90 8 
0.750 53·21 7.40 8 
0.860 53-22 7.50 8 
1.000 '53-23 10.10 8 
1.200 53·24 11.30 8 
1.250 53·25 11.40 8 
1.500 53·26 12.50 8 
1.750 53·27 13.50 9 
2.000 153·28 18.20 9 
2.400 53·29 19.90 9 
2.500 53·30 20.80 9 
3.000 153·31 23.10 9 
3.600 53-32 23.20 9 
4.000 53-33 25.90 9 
4.300 53-34 27.10 9 
5.000 153·35 36.00 9 
6.000 53·36 39.00 9 
7.200 53·37 51.00 9 
7.500 53·38 52.00 9 
8.600 53-39 57.00 9 

10.000 53-40 64.00 9 
12.000 53-41 86.00 9 
12.500 53·42 94.00 9 
15.000 53·43 104.00 9 

MILLIAMPS x 1J"'iI'm' 
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1800 COILS, CHOKES, & INDUCTORS 1800 

INDUCTORS 
TOROTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

MINIATURE INDUCTORS 
TYPE U - Uncased 

WT .. 25 oz. 

,650 MAX. J .32.L 
MAX. 

CORE NO. 55 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance: 5 H. 
Special Core Stabilization: D, W, M, L. 

Typical 
Distributed 

Inductance Part DCR Capacity 
(ohms) ""1% (mH) Number (pI) 

1.20 55·1 0.50 30 
1.50 55·2 0.71 30 
1.75 55·3 0.77 32 
2.00 55·4 0.82 32 
2.40 55·5 1.13 32 
3.00 55·6 1.26 34 
3.60 55·7 1.38 34 
4.30 55·8 1.51 34 
5.00 55·9 1.63 34 
6.00 55·10 2.32 34 
7.20 55·11 3.20 36 
8.60 55·12 3.51 36 

10.00 55·13 4.68 36 
12.00 55·14 5.11 36 
15.00 55·15 5.72 36 
17.50 55·16 7.60 38 
20.00 55·17 8.12 38 
24.00 55·18 8.89 38 
30.00 55·19 12.30 38 
36.00 55·20 13.40 40 
43.00 55·21 18.20 40 
50.00 55·22 19.60 40 
60.00 55·23 27.00 42 
72.00 55·24 29.60 42 
86.00 55·25 40.70 42 

100.00 55·26 43.90 42 
120.00 55·27 48.10 44 
150.00 55·28 71.50 44 
175.00 55,29 77.30 44 
200.00 55·30 82.60 46 
240.00 55·31 117.00 46 
300.00 55·32 131.00 46 
360.00 55·33 143.00 48 
430.00 55·34 196.00 48 
500.00 55·35 211.00 48 
600.00 55·36 292.00 50 
720.00 55·37 320.00 50 
860.00 55·38 350.00 52 
1.00 H 55·39 475.00 52 
1.20 H 55·40 520.00 54 
1.50 H 55·41 735.00 54 
1.75 H 55·42 794.00 54 
2.00 H 55·43 1080.00 56 
2.40 H 55·44 1180.00 56 
3.00 H 55·45 1320.00 56 

MILLIAMPS x Viiiii 
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FREQUENCY IN KILOHERTZ 

'\ 

II 

10' 
103 % 
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TYPE PS/PST/PW/PWT -Printed Circuit 

o F~-·~;17 
I ..... 030 I 

...... DIM. A~ 1.000 MIN.-.. 
DIM. A STYLE 

. 435 .390 

WT .. 35 oz. PS PST FEET 
PW PWT NO fEET 

CORE NO. 56 
Recommended Frequency: Up to 40 KHz. 
Maximum Inductance: 7. H. 
Special Core Stabilization: D, W, M, L 

Typical 

DCR 
Distributed 

Inductance Part Capacity 
""1% (mH) Number (ohms) 

"a" 

(pf) 

1.50 56·1 0.50 36 
1.75 56·2 0.54 36 
2.00 56·3 0.58 36 
2.40 56·4 0.80 36 
3.00 56·5 0.90 38 
3.60 56·6 1.23 38 
4.30 56·7 1.35 38 
5.00 56·8 1.46 38 
.6.00 56·9 1.60 38 
7.20 56·10 2.27 40 
8.60 56·11 3.13 40 

10.00 56·12 3.38 40 
12.00 56·13 3.70 42 
15.00 56·14 5.11 42 
17.50 56·15 5.53 42 
20.00 56·16 5.90 44 
24.00 56·17 7.95 44 
30.00 56·18 .8,89 44 
36.00 56·19 12.00 46 
43,00 56·20 13.10 46 
50.00 56·21 14.10 46 
60.00 56·22 19.20 46 
72.00 56·23 26.40 48 
86.00 56·24 28.90 48 

100.00 56·25 31.20 48 
120.00 56·26 43.00 50 
150.00 56·27 48.10 50 
175.00 56·28 51.90 52 
200.00 56·29 73.90 52 
240.00 56·30 80.90 54 
300.00 56·31 117.00 54 
360.00 56·32 128.00 54 
430.00 56·33 140.00 56 
500.00 56·34 189.00 56 
600.00 56·35 207.00 58 
720.00 56·36 286.00 58 
860.00 56·37 313.00 60 
1.00 H 56·38 337.00 60 
1.20 H 56·39 369.00 62 
1.50 H 56·40 520.00 62 
1.75 H 56·41 710.00 64 
2.00 H 56·42 759.00 64 
2.40 H 56·43 832.00 66 
3.00 H 56·44 1180.00 66 
3.60 H 56·45 1290.00 66 
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TYPE S - Printed Circuit d·030 =.005 AIGOO =.007 

I '031='0~~3 =~:Zr 
L-"d / .695 
.2~_ ~.~ MAX. 

J ~ l.l50 M'···L . J' 
.38~~ .695 
MAX. MAX. WT .. 35 oz . 

TYPE PC - Printed Circuit 

~
05I='OO5 . 

r;= .. 

l ~~.I~l .743 -L.~~J .350j 
MAX. .562 MAX. 

WT .. 35 oz. 
CORE NO. 57 
Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 10 H. 
Special Core. Stabilization: L 

Typical 
Distributed 

Inductance Part DCR Capacity 
(ohms) ±l%(mH) Number (pf) 

2.0 57·1 0.48 40 
2.4 57·2 0.52 40 
3.1l 57·3 0.74 42 
3.6 57·4 0.81 42 
4.3 57·5 1.11 42 
5.0 57·6 1.19 44 
6.0 57·7 1.31 44 
7.2 57·8 1.43 44 
8.6 57·9 1.56 46 

10.0 57·10 2.19 46 
12.0 57·11 2.40 46 
15.0 57·12 3.40 46 
17.5 57·13 3.66 48 
20.0 57·14 4.84 48 
24.0 57-15 5.30 50 
30.0 57·16 7.29 50 
36.0 57-17 7.99 52 
43.0 57·18 8.73 52 
50.0 57·19 11.60 54 
60.0 57·20 12.70 54 
72.0 57·21 13.90 56 
86.0 57·22 18.80 56 

100.0 57·23 20.30 56 
120.0 57·24 28.00 58 
150.0 57·25 31.30 58 
175.0 57·26 42.60 60 
200.0 57·27 45.50 62 
240.0 57·28 49.80 62 
300.0 57·29 74.10 64 
360.0 57·30 81.20 64 
430.0 57·31 115.00 64 
500.0 57·32 124.00 66 
600.0 57·33 136.00 66 
720.0 57·34 186.00 66 
860.0 57·35 203.00 68 

1.00 H 57·36 219.00 68 
1.20 H 57·37 303.00 70 
1.50 H 57·38 338.00 72 
1.75 H 57·39 366,00 72 
2.00 H 57·40 492.00 74 
2.40 H 57·41 682.00 74 
3.00 H 57·42 762.00 74 
3.60 H 57·43 835.00 76 
4.30 H 57·44 1160.00 76 
5.00 H 57·45 1250.00 76 
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1800 COILS, CHOKES, & INDUCTORS 1800 .7 
7[vROTEL INDUCTORS 

PRODUCTS 
_-....---J ___ ---I1 INC. 13402 South 71 Highway/Grandview, MO 640301(816) 761-6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 
Studs are available on the "M" Series on special 

request. 
Mechanical Tolerance: ±.015 unless otherwise 

indicated. ' 

CORE NO. 90 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance: 9 H. 
Special Core Stabilization: 0, L, M, W. 

Typical 

Inductance 
""1% (mH) 

3.0 
3.6 
4.0 
4.3 
5.0 
6.0 
7.2 
7.5 
8.6 

10.0 
12.0 
12.5 
15.0 
17.5 
20.0 
24.0 
25.0 
30.0 
36.0 
40.0 
43.0 
50.0 
60.0 
72.0 
75.0 
'86.0 

100.0 
120.0 
125.0 
150.0 
175.0 
200.0 
240.0 
250.0 
300.0 
360.0 
400.0 
430.0 
500.0 
600.0 
720.0 
750.0 
860.0 

1.00 H 
1.20 H 
1.25 H 
1.50 H 
1.75 H 
2.00 It 
2.40 H 
2.50 H 
3.00 H .. 
3.60 HI 
4.00 HI 
5.00 H, 
6.00 It 

• 
'40 

Distributed 
Part DCR Capacity 

Number (ohms) (pf) 

90·1 1.10 34 
90·2 1.20 35 
90·3 1.61 35 
90·4 1.67 36 
90·5 1.80 36 
90·6 1.97 36 
90·7 2.70 37 
90·8 2.75 37 
90·9 2.95 37 
90·10 3.82 38 
90·11 4.19 38 
90·12 4.28 38 
90·13 4.68 38 
90·14 6.15 39 
90·15 6.57 39 
90·16 9.18 39 
90·17 9.36 39 
90·18 10;30 40 
90·19 11.30 40 
90·20 15.10 40 
90·21 15.70 41 
90·22 16.90 41 
90·23 18.50 42 
90·24 25.40 42 
90·25 25.90 43 
90:26 27.70 43 
90·27 29.90 44 
90·28 42.30 45 
90·29 43.10 45 
90·30 47.20 46 
90·31 63.00 46 
90·32 67.50 47 
90·33 74.00 47 
90·34 75.50· 48 
90·35 104.00 48 
90-36 114.00 49 
90-37 120.00 49 
90-38 165.00 50 
90-39 178.00 50 
90-40 195.00 50 
90-41 264.00 51 
90-42 270.00 51 
90-43 288.00 52 
90-44 312.00 52 
90-45 480.00 53 
90-46 490.00 53 
90-47 610.00 54 
90-48 659.00 54 
90-49 705.00 55 
90-50 772.00 55 
90-51 788.00 56 
90·52 1090.00 56 
90-53 1190.00 57 
90-54 1522.00 57 
90-55 1705.00 58 
90-56 2420.00 58 
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fREQUENCY IN KILOHERTZ 

CORE NO. 89 
Recommended' Frequency: Up to 200 KHz. 
Maximum Inductance: 1.5 H. 
Special Core Stabilizalion: 0, L, M, W 

Typical 
Distributed 

Inductance 
""1% (mH) 

1.50 
1:75 
2.00 
2.40 
3.00 
3.60 
4.30 
5.00 
6.00 
1.20 
8.60 

10.00 
12.00 
15.00 
17.50 
20.00 
24.00 
30.00 
36.00 
43.00 
50.00 
60.00 
72.00 
86.00 

100.00 
120.00 
150.00 
175.00 
200.00 
240.00 
300.00 
360.00 
430.00 
500.00 
600.00 

1 
2'0 

180 

Part DCR Capacity 
Number (ohms) (pf) 

89-1 1.12 27 
89-2 1.20 27 
89-3 1.63 28 
89-4 1.89 28 
89-5 2.00 29 
89-6 2.74 29 
89-7 2.98 30 
89-8 3.87 31' 
89-9 4.24 31 
89-10 4.65 32 
89-11 6.18 32 
89·12 6.67 33 
89-13 9.30 33 
89-14 10.40 34 
89·15 11.20 34 
89-16 15.20 35 
89-17 16.70 35 
89-18 18.70 - 36 
89-19 25.80 36 
89·20 28.20 37 
89·21 30.40 37 
89-22 42.80 38 
89-23 46.80 38 
89·24 62.50 39 
89-25 68.50 39 
89-26 74.90 40 
89-27 105.00 41 
89-28 114.00 42 
89-29 122.00 43 
89·30 177.00 44 
89-31 197.00 45 
89-32 268.00 46 
89-33 292.00 47 
89·34 315.00 48 
89-35 422.00 49 
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FREQUENCY IN KILOHERTZ . 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER. 
EXAMPLE: l.S ru!:1 
CASE TYPE-----1 L- PART NUMBER 

CORE NO. 68 
Recommended Frequency: 50 KHz to 2 MHz. 
Maximum Inductance: 30 mHo 
Only Core Stabilization Available: ±90 PPM/DC. 

Typical 
Distributed 

Inductance Part DCR Capacity 
±l%(mH) Number (ohms) (pf) 

0.075 68-1 0.40 9 
0.086 68-2 0.54 9 
0.100 68-3 0.59 9 
0.120 68-4 0.64 9 
0.125 68-5 0.65 10 
0.150 68·6 0.83 10 
0.175 68·7 0.90 10 
0.200 68-8 0.96 10 
0.240 68-9 1.31 10 
0.250 68-10 1.34 10 
0.300 68-11 1.47 10 
0.360 68-12 1.95 10 
0.400 68-13 2.06 10 
0.430 68-14 2.14 10 
0.500 68-15 2.30 10 
0.600 68-16 3.25 11 
0.720 68-17 3.56 11 
0.750 68-18 3.64 11 
0.860 68-19 3.90 11 
1.000 68-20 5.02 11 
1.200 68-21 5.50 11 
1.250 68·22 5.62 11 
1.500 68-23 6.15 11 
1.750 68-24 8.53 11 
2.000 68-25 9.10 11 
2,400 68-26 9.98 12 
2.500 68-27 10.20 12 
3.000 68-28 14.10 12 
3.600 68-29 15.50 12 
4.000 68-30 16.30 12 
4.300 68-31 16.90 12 
5.000 68-32 23.40 12 
6.000 68-33 25.60 13 
7.200 68-34 33.40 13 
7.500 68-35 34.00 13 
8.600 68-36 36.40 13 

10.000 68·37 39.30 13 
12.000 68-38 55.50 14 
12.500 68-39 56.70 14 
15.000 68-40 75.80 15 
17.500' 68·41 81.80 15 
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1800 COILS. CHOKES. & INDUCTORS 1800 

INDUCTORS 

TORoTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 
TYPE U - Uncased 
Wi . .45 OZ. 

I 

CORE NO. 91 

.390 
MAX. 

Recommended Frequency: Up to 30 KHz. 
Maximum Inductance: 11 H. 
Special Core Stabilization: D, W, M, L. 

Typical 
Distributed 

Inductance Part DCR Capacity 
+1% (mH) Number (ohms) (pi) 

3.0 91·1 0.96 36 
3.6 91·2 1.05 36 
4.3 91-3 1.14 36 
5.0 91-4 1.23 36 
6.0 91-5 1.73 38 
7.2 91-6 1.90 38 
8.6 91-7 2.60 38 

10.0 91-8 2.80 38 
12.0 91-9 3.07 38 
15.0 91-10 4.02 40 

17.5 91-11 4.34 40 
20.0 91-12 4.64 40 
24.0 91-13 6.50 42 
30.0 91-14 7.26 42 
36.0 91-15 10.00 42 
43.0 91-16 10.90 44 
50.0 91-17 11.80 44 
60.0 91-18 16.30 46 
72.0 91-19 17.90 46 
86.0 91-20 19.50 46 

100.0 91-21 26.60 46 
120.0 91-22 29.10 48 
150.0 91-23 41.30 48 
175.0 91-24 44.60 48 
200.0 91-25 47.70 50 
240.0 91-26 52.20 50 
300.0 91-27 73.10 52 
360.0 91-28 80.10 52 
430.0 91-29 110.00 54 
500.0 91-30 119.00 54 
600.0 91-31 170.00 54 
720.0 91-32 186.00 56 
860.0 91-33 204.00 56 

1.00 H 91-34 278.00 58 
1.20 H 91-35 305.00 58 
1.50 H 91-36 423.00 58 
1.75 H 91-37 457.00 60 
2.00 H 91-38 489.00 60 
2.40 H 91-39 680.00 62 
3.00 H 91-40 760.00 62 
3.60 H 91-41 833.00 62 
4.30 H 91-42 1130.00 64 
5.00 H 91-43 1570.00 64 
6.00 H 91-44 1720.00 66 
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mEQUENCY IN KILOHERU 

TYPE PS/PF/PFC/PSC - Printed Circuit 
Wi .• 8 OZ. 

1 ~<i r r;lf Et -.~ 

:=.010 TYPE 
PREFIX TABLE 

4-40 UN IHRU H LE STYLE 
PSC NO FOOT 

CORE NO. 92 PFe WITH FOOT 

Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 14 H. 
Special Core Stabilization: D, W, M, L. 

Typical 
Distributed 

Inductance Part DCR Capacity 
±l%(mH) Number (ohms) 

3.6 92-1 0.93 
4.3 92-2 1.02 
5.0 92-3 1.10 
6.0 92-4 1.20 
7.2 92-5 1.70 
8.6 92-6 1.85 

10.0 92-7 2.51 
12.0 92-8 2.74 
15.0 92-9 3.07 
17.5 92-10 3.88 

20.0 92-11 4.15 
24.0 92-12 4.55 
30.0 92-13 6.50 
36.0 92-14 7.12 
43.0 92-15 9.76 
50.0 92-16 10.50 
60.0 92-17 11.50 
72.0 92-18 16.00 
86.0 92-19 17.50 

100.0 92-20 18.80 
120.0 92-21 26.10 
150.0 92-22 29.10 
175.0 92-23 39.90 
200.0 92-24 42.70 
240.0 92-25 46.70 
300.0 92-26 52.20 
360.0 92-27 71.60 
430.0 92-28 78.30 
500.0 92-29 106.00 
600.0 92-30 116.00 
720.0 92-31 167.00 
860.0 92-32 182.00 

1.00 H 92-33 196.00 
1.20 H 92-34 273.00 
1.50 H 92-35 305.00 
1.75 H 92-36 409.00 
2.00 H 92-37 437.00 
2.40 H 92-38 479.00 
3.00 H 92-39 680.00 
3.60 H 92-40 745.00 
4.30 H 92-41 814.00 
5.00 H 92-42 1090.00 
6.00 H 92-43 1540.00 
7.20 H 92-44 1690.00 
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FREQUENCY IN KILOHERTZ 
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~ 
CORE NO. 93 
Recommended Frequency: Up to 10 KHz. 
Maximum Inductance: 20 H. 
Special Core Stabilization: L. 

Typical 
Distributed 

Inductance Part DCR Capacity 
(ohms). +1% (mH) Number 

5.0 93-1 0.90 
6.0 93-2 0.98 
7.2 93-3 1.08 
8.6 93-4 1.18 

10.0 93-5 1.63 
12.0 93-6 1.78 
15.0 93-7 2.50 
17.5 93-8 2.70 
20.0 93-9 2.89 
24.0 93-10 3.70 
30.0 93-11 4.14 
36.0 93-12 4.54 
43.0 93-13 6.35 
50.0 93-14 6.84 
60.0 93-15 9.41 
72.0 93-16 10.30 
86.0 93-17 11.30 

100.0 93-18 15.40 
120.0 93-19 16.80 
150.0 93-20 18.80 
175.0 93-21 25.70 
200.0 93-22 27.40 
240.0 93-23 30.00 
300.0 93-24 42.60 
360.0 93-25 46.70 
430.0 93-26 51.00 
500.0 93-27 68.80 
600.0 93-28 75.40 
720.0 93-29 104.00 
860.0 93-30 114.00 

1.00 H 93-31 160.00 
1.20 H 93-32 175.00 
1.50 H 93-33 196.00 
1.75 H 93-34 269.00 
2.00 H 93-35 287.00 
2.40 H 93-36 315.00 
3.00 H 93-37 436.00 
3.60 H 93-38 478.00 
4.30 H 93-39 664.00 
5.00 H 93-40 716.00 
6.00 H 93-41 784.00 
7.20 H 93-42 1070.00 
8.60 H 93-43 1170.00 

10.00 H 93-44 1620.00 
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1BOO COILS, CHOKES, & INDUCTORS 1BOO 

.7 
~tk~Dr~~ INDUCTORS 

"--_---J ___ --II INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 
Studs are available on the "M" Series on special 

request. 
Mechanical Tolerance: ±.015 unless otherwise 

indicated. 

CORE NO. 06 
Recommended Frequency: Up to 30 KHz 
Maximum Inductance: 7.2 H. 
Special Core Stabilization Available: 

B, 0, L, M, W. 
Typical 

Distributed 
Inductance Part OCR Capacity 
+1% (mH) Number (ohms) (pf) 

5.0 06-1 1.05 40 
6.0 06-40 1.26 42 
7.2 06-41 1.51 43 
7.5 06-2 1.58 43 
8.6 06·42 1.80 43 

10.0 06-3 2.10 44 
12.0 06·43 2.52 44 
12.5 06·4 2.63 44 
15.0 06·5 3.15 44 
17.5 06·44 3.67 45 
20.0 06·6 4.20 45 
24.0 06·45 5.04 45 
25.0 06·7 5.25 46 
30.0 06·8 6.30 46 
36.0 06·46 7.56 47 
40.0 06-9 8.40 48. 
43.0 06-47 9.03 48 
50.0 06-10 10.50 48 
60.0 06-48 12.60 49 
72.0 06·49 15.10 49 
75.0 06-11 15.80 49 
86.0 06-50 18.00 49 

100.0 06-12 21.00 50 
120.0 06-51 25.20 50 
125.0 06-13 26.30 51 
150.0 06-14 31.50 51 
175.0 06-53 36.80 51 
200.0 06-15 42.00 52 
240.0 06-54 50.40 52 
250.0 06-52 52.50 52 
300.0 06-16 63.00 53 
360.0 06-55 75.60 53 
400.0 06-17 84.00 54 
430.0 06-56 90.30 54 
500.0 06-18 105.00 55 
600.0 06-57 126.00 55 
720.0 06-58 151.00 55 
750.0 06-19 158.00 56 
860.0 06-59 180.00 56 

1.00 H 06-20 210.00 57 
1.20 H 06-60 252.00 57 
1.25 H 06-21 263.00 57 
1.50 H 06-22 315.00 58 
1.75 H 06-61 368.00 58 
2.00 H 06-23 420.00 58 
2.40 H 06-62 504.00 59 
2.50 H 06-69 525.00 59 
3.00 H 06-24 630.00 59 
3.60 H 06-70 756.00 60 
4.30 H 06-71 840.00 60 

-s:ooH- 06-72 903.00 61 
6.00 H 06-73 1260.00 62 
7.20 H 06-74 1512.00 62 
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FREQUENCY IN KILOHERTZ 

TYPE PS/PF/PFC/PSC - P.C. Mount 

WT.-1.0 oz. 
TYPE 

PREFIX TABLE 
4-40 UNC THRU HOLE STYLE 

PS PSG NO fOOT 
PF PFe WITH FOOT 

CORE NO. 48 
Recommended Frequency: Up to 100 KHz. 
Maximum Inductance: 1 H. 
Special Core Stabilization Available: B, 0, M, W, L. 

Typical 
Distributed 

Inductance Part OCR Capacity 
±l%(mH) Number (ohms) (Pf) 

2.0 48-1 0.84 30 
2.4 48-2 1.01 31 
3.0 48-3 1.26 31 
3.6 48-4 1.51 32 
4.3 48-5 1.80 32 
5.0 48-6 2.10 33 
6.0 48-7 2.50 33 
7.2 48-8 3.02 34 
8.6 48-9 3.61 34 

10.0 48-10 4.20 35 
12.0 48-11 5.05 35 
15.0 48-12 6.30 36 
17.5 48-13 7.35 36 
20.0 48-14 8.40 37 
24.0 48-15 10.10 37 
30.0 48-16 12.60 38 
36.0 48-17 15.10 39 
43.0 48-18 18.00 39 
50.0 48-19 21.00 40 
60.0 48-20 25.20 41 
72.0 48-21 30.20 42 
86.0 48-22 36.10 43 

100.0 48-23 42.00 44 
120.0 48-24 50040 45 
150.0 48-25 63.00 46 
175.0 48-26 73.50 47 
200.0 48-27 84.00 48 
240.0 48-28 101.00 49 
300.0 48-29 126.00 50 
360.0 48-30 151.00 51 
430.0 48-31 180.00 52 

,500.0 48-32 210.00 53 
600.0 48-33 252.00 54 
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FREQUENCY IN KILOHERTZ 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER.t 
EXAMPLE: U 24-1 
CASE TYPE~ ~PART NUMBER 

t Add "c" to Part Number of molded inductor if 
clearanCe hole is desired. 

TYPE PC - P.C. Mount 

L .0SOMjx ~ I 

1125 8.mJ 

CORE NO. 74 
Recommended Frequency: 25 KHz to 1 MHi. 
,Maximum Inductance: 30 mHo 
Only Core Stabilization Available: H. 

Typical 
Distributed 

Inductance Part OCR Capacity 
+1% (mH) Number (ohms) (pf) 

0.100 74-1 0.31 18 
0.120 74-2 0.36 18 
0.125 74-3 0.39 19 
0.150 74-4 0.46 19 
0.175 74-5 0.55, 20 
0.200 74·6 0.62 20 
0.240 74-7 0.74 20 
0.250 74-8 0.77 21 
0.300 74-9 0.92 21 
0.360 74-10 1.11 21 
0,400 74-11 1.23 21 
0.430 74-12 1.33 22 
0.500 74-13 1.54 22 
0.600 74-14 1.85 22 
0.720 74-15 2.21 23 
0.750 74-16 2.31 23 
0.860 74-17 2.65 23 
1.000 74-18 3.08 23 
1.200 74-19 3.60 24 
1.250 74-20 . 3.80 24 
1.500 74-21 4.60 24 
1.750 74-22 5.50 25 
2.000 74-23 6.20 25 
2.400 74-24 7040 25 
2.500 74-25 7.70 26 
3.000 74-26 9.20 26 
3.600 74-27 11.10 27 
4.000 74-28 12.30 27 
4.300 74-29 13.30 28 
5.000 74-30 15.40 28 
6.000 74·31 18.50 29 
7.200 74-32 22.10 29 
7.500 74-33 23.10 30 
8.600 74-34 26.50 30 

10.000 74-35 30.80 31 
12.000 74-36 36.90 32 
12.250 74-37 38.50 33 
15.000 74-38 46.20 33 
17.500 74-39 53.90 34 
20.000 74-40 61.60 35 
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1800 COILS, CHOKES, & INDUCTORS 1800 

INDUCTORS 
TOROTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 
TYPE U - Uncased 

.975 
MAX. 

CORE NO. 24 

.422-
MAX. 

Re'commended Frequency: Up to 20 KHz 
Maximum Inductance: 12 H. 
Special Core Stabilization: D, W, M, L. 

Typical 
Distributed 

Inductance Part OCR Capacity 
(ohms) -+-1% (mH) 

6.0 
7.2 
8.6 

10.0 
12.0 
15.0 
17.5 
20.0 
24.0 
30.0 
36.0 
43.0 
50.0 
60.0 
72.0 
86.0 

100.0 
120.0 
150.0 
175.0 
200.0 
240.0 
300.0 
360.0 
430.0 
500.0 
600.0 
720.0 
860.0 

1.00 H 
1.20 H 
1.50 H 
1.75 H 
2.00 H 
2.40 H 
3.00 H 
3.60 H 
4.30 H 
5.00 H 
6.00 H 
7.20 H 
8.60 H 

2 
140 

Number (pi) 
24·1 0.88 40 
24·2 0.97 40 
24·3 1.33 42 
24·4 1.44 42 
24·5 1.80 42 
24·6 2.01 44 
24·7 2.74 44 
24·8 2.93 44 
24·9 3.21 44 
24·10 5.20 46 
24·11 5.70 46 
24·12 6.23 46 
24·13 8.31 46 
24·14 9.10 48 
24·15 9.97 48 
24·16 13.50 48 
24·17 14.50 50 
24·18 20.00 50 
24·19 22.40 50 
24·20 30.80 52 
24·21 32.90 52 
24·22 36.10 52 
24·23 52.50 54 
24·24 57.50 54 
24·25 62.90 56 
24·26 87.00 56 
24·27 95.30 56 
24·28 104.00 58 
24·29 142.00 58 
24·30 153.00 58 
24·31 212.00 60 
24·32 237.00 62 
24·33 256.00 62 
24·34 345.00 64 
24·35 376.00 64 
24·36 522.00 64 
24·37 572.00 66 
24-38 768.00 66 
24·39 861.00 68 
24·40 1150.00 68 
24·41 1260.00 68 
24·42 1740.00 70 
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I TYPE P - Compression Molded 

WT. 1.0 oz. 
6-32 UNC-28OR 
CLEARANCE HOLE .144 

1\ 1.068 j I-- MAX. -
I .505 I r- MAX. ~ 

CORE NO. 23 
Recommended Frequency Up to 15 KHz. 
Maximum Inductance: 15 H. 
Special Core Stabilization: D, W, M, L. 

.045x.080 

Typical 
Distributed 

Inductance Part OCR Capacity 
±l%(mH) Number (ohms) (pi) 

7.2 23-1 0.86 44 
8.6 23·2 0.94 44 

10.0 22·3 1.29 44 
12.0 234 1.41 46 
15.0 23·5 1.80 46 
17.5 23·6 1.95 46 
20.0 23·7 2.08 46 
24.0 23·8 2.87 48 
30.0 23·9 3.21 48 
36.0 23·10 5.09 48 
43.0 23·11 5.56 48 
50.0 23·12 6.00 48 
60.0 23·13 8.13 50 
72.0 23·14 8.91 50 
86.0 23·15 9.73 50 

100.0 23·16 13.00 52 
120.0 23·17 14.20 52 
150.0 23·18 20.00 54 
175.0 23·19 21.60 54 
200.0 23·20 23.10 54 
240.0 23·21 32.20 56 
300.0 23·22 36.00 56 
360.0 23·23 51.40 58 
430.0 23·24 56.20 58 
500.0 23·25 60.60 60 
600.0 23·26 85.20 60 
720.0 23·27 93.30 62 
860.0 23·28 102.00 64 

1.00 H 23·29 137.00 64 
1.20 H 23·30 150.00 66 
1.50 H 23·31 211.00 66 
1.75 H 23·32 228.00 68 
2.00 H 23·33 244.00 68 
2.40 H 23·34 336.00 68 
3.00 H 23·35 376.00 70 
3.60 H 23·36 511.00 72 
4.30 H 23·37 559.00 74 
5.00 H 23·38 602.00 74 
6.00 H 23·39 842.00 76 
7.20 H 23·40 1130.00 78 
8.60 H 23·41 1230.00 80 

10.00 H 23·42 1680.00 82 
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TYPE M - Metal Cased 

.516 
MAX. 

.360 
MAX • 

....--'--'~+T 

1.250 
MAX. 

:----.J.~ 
1- 1.078.J WT. 1.5 oz. 
~ MAX. 

CORE NO. 21 
Recommended Frequency: Up to 5 KHz. 
Maximum Inductance: 20 H. 
Special Core Stabilization: L. 

Typical 

DC~ Distributed 
Inductance Part 

(ohms)1 
Capacity 

-+-1% (mH) Number (pi) 
10.0 21·1 0.83 50 
12.0 21·2 0.91 52 
15.0 21·3 1.29 52 
17.5 21·4 1.39 54 
20.0 21·5 1.70 54 
24.0 21·6 1.86 54 
30.0 21·7 2.08 56 
36.0 21·8 2.87 56 
43.0 21·9 3.14 58 
50.0 21-10 4.91 58 
60.0 21·11 5.38 60 
72.0 21·12 5.89 60 
86.0 21·13 7.96 62 

100.0 21·14 8.58 62 
120.0 21·15 9.40 64 
150.0 21·16 13.00 64 
175.0 21·17 14.00 64 
200.0 21·18 15.00 66 
240.0 21·19 20.70 66 
300.0 21·20 23.20 66 
360.0 21·21 32.30 68 
430.0 21·22 35.20 68 
500.0 21·23 38.00 70 
600.0 21·24 54.30 70 
720.0 21·25 59.40 72 
860.0 21·26 83.40 74 

1.00 H 21·27 90.00 74 
1.20 H 21·28 98.50 76 
1.50 H 21·29 137.00 76 
1.75 H 21·30 148.00 76 
2.00 H 21·31 199.00 78 
2.40 H 21·32 219.00 78 
3.00 H 21·33 244.00 80 
3.60 H 21·34 337.00 80 
4.30 H 21·35 368.00 82 
5.00 H 21·36 492.00 84 
6.00 H 21·37 540.00 84 
7.20 H 21·38 591.00 86 
8.60 H 21·39 825.00 86 

10.00 H 21·40 1090.00 88 
12.00 H 21·41 1190.00 88 
15.00 H 21·42 1680.00 90 
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1800 COILS, CHOKES, & INDUCTORS 1800 ., 
J[oR{)TEL INDUCTORS 

PRODUCTS 
------..J INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 

TYPE PS/PF/PFC/PSC 

TYPE U 

mE 
.REFIX TABLE 

4-40 UMt THRU HOLE snu 
PS PSC NO FOOT 
PF PFe WITH FOOT 

WT. 1.5 oz 

1.150 
MAX. 

J .520L 
MAX. 

WT •• 82 oz. 

Mech. Tol. = ±.OlO unless indicated. 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER. 
EXAMPLE: U 

CASE TYPE----..l 

59·1 

~PART NUMBER 

CORE NO. 59 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance: 5 H. 
Special Core Stabilization: 0, W, M, L. 

Typical 

DCR 
Distributed 

Inductance Part Capacity 
±1%(mH) 

3.0 
3.6 
4.3 
5.0 
6.0 
7.2 
8.6 

10.0 
12.0 
15.0 
17.5 
20.0 
24.0 
30.0 
36.0 
43,0 . 
50.0 
60.0 
72,0 
86.0 

100.0 
120.0 
150.0 
175.0 
200.0 
240.0 
300.0 
360.0 
430.0 
500.0 
600.0 
720.0 
860.0 

1.00 H 
1.20 H 
1.50 H 
1.75 H 
2.00 H 
2.40 H 
3.00 H 
3.60 H 

2 
280 

Number (ohms) (pf) 

59·1 0.85 50 
59·2 1.17 54 
59·3 1.27 56 
59-4 1.67 60 
59-5 1.83 64 
59-6 ' 2.00 66 
59-7 2.75 68 
59-8 2.97 70 
59-.9 3.25 74 
59·10 4.45 76 

59-11 4.80 78 
59-12 6.64 80 
59-13 7.27 82 
59-14 8.13 84 
59-15 11.30 84 
59-16 12.30 86 
59-17 13.30 88 
59-18 18.50 90 
59-19 20.30 92 
59-20 22.20 94 

59-21 30.70 96 
59-22 33.60 98 
59-23 48.30 100 
59-24 52.10 102 
59-25 55.70 104 
59-26 76.90 104 
59-27 86.00 106 
59-28 119.00 106 
59-29 130.00 108 
59-30 140.00 110 
59-31 188.00 112 
59-32 205.00 114 
59-33 225.00 116 
59-34 306.00 118 
59-35 335.00 120 
59-36 472.00 124 
59-37 510.00 126 
59-38 709.00 130 
59-39 777.00 136 
59-40 868.00 140 
59-41 1200.00 150 
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CORE NO. 10 
Recommended Frequency: Up to 25 KHz. 
Maximum Inductance: 12 H. 
Special Core Stabilization: 0, W, M, L. 

Typical 

Inductance 
-+-1% (mH) 

5.0 
6.0 
7.2 
8.6 

10.0 
12.0 
15.0 
17.5 
20.0 
24.0 
30.0 
36.0 
43.0 
50.0 
60.0 
72.0 
86.0 

100.0 
120.0 
150.0 
175.0 
200.0 
240.0 
300.0 
360.0 
430.0 
500.0 
600.0 
720.0 
860.0 

1.00 H 
1.20 H 
1.50 H 
1.75 H 
2.00 H 
2.40 H 
3.00 H 
3.60 H 
4.30 H 
5.00 H 
6.00 H 
7.20 H 
8.60 H 

Distributed 
Part DCA Capacity 

Number (ohmS) (pI) 

10-1 0.76 50 
10-2 0.83 54 
10-3 1.14 56 
10-4 1.25 60 
10-5 1.34 64 
10-6 1.79 66 
10-7 2.00 68 
10-8 2.71 70 
10-9 2.90 74 
10-10 3.17 76 
10-11 4.34 78 
10-12 4.75 80 
10-13 6.72 82 
10-14 7.25 84 
10-15 7.94 84 
10-16 11.00 86 
10-17 12.00 88 
10-18 13.00 90 
10-19 18.10 92 
10-20 20.20 94 
10-21 21.80 96 
10-22 30.00 98 
10-23 32.90 100 

. 10·24 47.20 102 
10-25 51.70 104 
10-26 56.50 104 
10-27 76.70 106 
10-28 84.10 106 
10-29 116.00 108 
10-30 127.00 110 
10-31 137.00 112 
10-32 183.00 114 
10-33 205.00 116 
10-34 221.00 118 
10-35 299.00 120 
10-36 328.00 124 
10-37 366.00 126 
10-38 506.00 130 
10-39 719.00 136 
10-40 775.00 140 
10-41 849.00 150 
10·42 1170.00 156 
10-43 1610.00 160 

MllliAMPSx~ 
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1800 COILS, CHOKES, & INDUCTORS 1800 

INDUCTORS 

TOROTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 
CORE NO. 08 
Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 16 H. 
Special Core Stabilization: 0, W, M, L. 

Typical 
Distributed 

Inductance Part OCR Capacity 
(ohms) +1% (mH) Number (pf) 

7.2 08·1 0.80 60 
8.6 08-2 0.88 64 

10.0 08-3 1.19 66 
12.0 08·4 1.30 68 
15.0 08-5 1.77 70 
17.5 08·6 1.91 74 
20.0 08-7 2.04 76 
24.0 08·8 2.81 80 
30.0 08-9 3.14 84 
36.0 08-10 4.21 86 
43.0 08-11 4.60 88 
50.0 08·12 4.96 90 
60.0 08-13 7.03 94 
72.0 08-14 7.70 96 
86.0 08-15 8.42 96 

100.0 08-16 11.50 98 
120.0 08-17 12.60 100 
150.0 08-18 14.00 104 
175.0 08-19 19.30 106 
200.0 08-20 20.70 106 
240.0 08-21 29.10 108 
300.0 08-22 32.50 110 
360.0 08-23 45.70 112 
430.0 08-24 50.00 114 
500.0 08-25 53.90 116 
600.0 08-26 74.40 118 
720.0 08-27 81.50 120 
860.0 08-28 89.00 124 

1.00 H 08-29 121.00 126 
1.20 H 08-30 133.00 128 
1.50 H 08-31 148.00 130 
1.75 H 08-32 196.00 134 
2.00 H 08-33 209.00 136 
2.40 H 08-34 229.00 140 
3.00 H 08-35 324.00 144 
3.60 H. 08-36 355.00 146 
4.30 H 08-37 489.00 150 
5.00 H 08-38 527.00 154 
6.00 H 08-39 751.00 160 
7.20 H 08-40 823.00 166 
8.60 H 08-41 938.00 168 

10.00 H 08-42 1220.00 170 
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CORE NO. 07 
Recommended Frequency: Up to 15 KHz. 
Maximum Inductance: 18 H. 
Special Core Stabilization: 0, W, M, l. 

Typical 
Distributed 

Inductance Part DCR Capacity 
+1% (mH) Number (ohms) (pf) 

10.0 07-1 0.85 60 
12.0 07-2 1.17 64 
15.0 07-3 1.30 66 
17.5 07-4 1.71 68 
20.0 07-5 1.83 70 
24.0 07-6 2.00 74 
30.0 07-7 2.81 76 
36.0 07-8 3.08 80 
43.0 07-9 3.36 84 
50.0 07-10 4.43 86 
60.0 07-11 4.85 88 
72.0 07·12 6.88 90 
86.0 07-13 7.52 94 

100.0 07-14 8.11 96 
120.0 07-15 11.20 96 
150.0 07-16 12.60 98 
175.0 07-17 13.60 100 
200.0 07-18 18.50 104 
240.0 07-19 20.20 106 
300.0 07-20 29.00 106 
360.0 07-21 31.80 108 
430.0 07-22 44.70 110 
500.0 07-23 48.10 112 
600.0 07-24 52.70 114 
720.0 07-25 57.80 116 
860.0 07-26 79.60 118 

1.00 H 07-27 85.80 120 
1.20 H 07-28 119.00 124 
1.50 H 07-29 132.00 126 
1.75 H ' 07-30 143.00 128 
2.00 H 07-31 187.00 130 
2.40 H 07-32 205.00 134 
3.00 H 07-33 229.00 136 
3.60 H 07-34 317.00 140 
4.30 H 07-35 347.00 144 
5.00 H 07-36 471.00 146 
6.00 H 07·37 516.00 150 
7.20 H 07·38 735.00 154 
8.60 H 07·39 803.00 160 

10.00 H 07-40 866.00 166 
12.00 H 07-41 1200.00 170 
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CORE NO. 05 

Recommended Frequency: Up to 5 KHz. 
Maximum Inductance: 25 H. 
Special Core Stabilization: l. 

Typical 
Distributed 

Inductance Part OCR. Capacity 
(Dhms) ±1% (mH) Number (pf) 

15.0 05·1 0.85 70 
17.5 05-2 1.15 74 
20.0 05-3 1.23 76 
24.0 05-4 1.34 80 
30.0 05-5 1.83 84 
36.0 05-6 2.00 86 
43.0 05-7 2.74 88 
50.0 05·8 2.96 90 
60.0 05·9 3.24 92 
72.0 05-10 4.34 94 
86.0 05-11 4.74 96 

100.0 05-12 6.62 100 
120.0 05-13 7.25 104 
150.0 05-14 8.11 106 
175.0 05-15 11.10 108 
200.0 05-16 11.80 110 
240.0 05-17 13.00 112 
300.0 05·18 18.50 114 
360.0 05-19 20.20 116 
430.0 05-20 22.10 118 
500.0 05-21 30.60 120 
600.0 05'22 33.50 124 
720.0 05-23 47.20 126 
860.0 05-24 51.60 130 

1.00 H 05-25 55.60 134 
1.20 H 05·26 76.70 136 
1.50 H 05-27 85.80 138 
1.75 H 05-28 117.00 140 
2.00 H 05-29 125.00 144 
2.40 H 05-30 137.00 146 
3.00 H 05-31 187.00 150 
3.60 H 05-32 205.00 154 
4.30 H 05-33 224.00 156 
5.00 H 05-34 305.00 160 
6.00 H 05-35 334.00 164 
7.20 H 05-36 366.00 166 
8.60 H 05-37 504.00 168 

10.00 H 05-38 707.00 170 
12.00 H 05-39 775.00 174 
15.00 H 05·40 866.00 180 
17.50 H 05-41 1180.00 186 
20.00 H 05-42 1590.00 190 

MILLIAMPSx~ 

1 
140 

10 20 50 100 200 500 

120 

100 

80 
"Q" 

60 

40 

20 

~~:?,~~\~~NGE NORMAlUMIT, ~ l~OFACEFFECT ~ \r<",'?"\. 
C l' 
N ," ~ 

~~~t~tJT~ 
(TYP1~AL Q VS / \ ........ 
FREQUENCY) t--

\ 
V 

./ 
/ 

/" 
5. 430 mHI24 mH 

r-

-' 
1 
04" 
03 

1 
102 ~ 
01' 

100 ; 

99 f 
98 
97 
96 
95 
94 
93 
92 
91 

.1 .2 .5 10 20 50 lao 
FREQUENCY IN KILOHERTZ 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1265 



COILS, CHOKES, & INDUCTORS 1800 

INDUCTORS 

13402 South 71 Highway/Grandview, MO 64030/(816) 761·6314 TWX 910·777·7037 

TOROIDAL INDUCTORS 
TYPE PS/PF/PSC/PFC-Printed Circuit 

nPI Wi. 2.5 oz. 
PREFIITULE 

1&-32 UNC THRU HOLE STYLE 
PS PSC riO FOOT 
PF PFe WITH FOOT 

TYPE U - Uncased 

WT. 1.6 oz. 

TYPE P - Compress:on Molded 

6-32 UNC-28-0r 
Clearance Hole 0.144 
(4-40 UNC-2B also available) ',s~~ x .140 

~IJ~~ WT. 2.5 oz. 

TYPE M -Metal Cased 

Mechanical Tolerance: ±.015 unless otherwise. 
Indicated. 

Studs are available on the "M" Series on special 
request. 

CORE NO. 30 
Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 17.5 H. 
Special Core Stabilization Available: 

B, 0, L, M, W. 
Typical 

DCR\ 
Distributed 

Inductance Part Capacity 
+1% (mH) Number (ohms) (pf) 

5.0 30·1 0.53 63 
6.0 30·40 0.63 64 
7.2 30·41 0.76 65 
7.5 30·2 0.79 66 
8.6 30·42 0.90 67 

10.0 30·3 1.05 68 
12.0 30·43 1.26 69 
12.5 30·4 ' 1.31 69 
15.0 30·5 1.58 70 
17.5 30·44 1.84 71 
20.0 30·6 2.10 72 
24.0 30·45 2.52 73 
25.0 30·7 2.63 73 
30.0 30·8 3.15 75 
36.0 30·46 3.78 76 
40.0 30·9 4.20 77 
43.0 30·47 4.52 78 
50.0 30·10 5.25 79 
60.0 3048 6.30 80 
72.0 30·49 7.56 81 
75.0 30·11 7.86 81 
86.0 30·50 9.03 82 

100.0· 30·12 10.50 83 
120.0 30·51 12.60 84 
125.0 30·13 13.10 84 
150.0 30·14 15.80 85 
175.0 30·53 18.40 86 
200.0 30·15 21.00 87 
240.0 30·54 25.20 88 
250.0 30·52 26.30. 88 
300.0 30·16 31.50 89 
360.0 30·55 37.80 90 
400.0 30·17 42.00 91 
430.0 30·56 45.20 91 

. 500.0 30·18 52.50 92 
600.0 30·57 63.00 93 
720.0 30·58 75.60 94 
750.0 30·19 78.70 96 
860.0 30·59 90.30 97 

1.00 H 30·20 105.00 98 
1.20 H 30·60 126.00 99 
1.25 H 30·21 131.30 99 
1.50 H 30·22 157.50 100 
1.75 H 30·61 183.80 101 
2.00 H 30·23. 210.00 102 
2.40 H 3062 252.00 103 
2.50 H 30·69 262.50 103 
3.00 H 30·24 315.00 104 
3.60 H 30·63 378.00 106 
4.00 H 30·25 420.00 107 
4.30 H 30·64 451.50 108 
5.00 H 30·26 525.00 109 
6.00 H 30·65 630.00 110 
7.20 H 30·66 756.00 111 
7.50 H 30·27 787.50 112 
8.60 H 30·67 903.00 113 

10.00 H 30·28 1050.00 114 
12.00·H 30·68 1260.00 115 
12.50 H 30·29 1312.50 116 
15.00 H 30·30 1575.00 117 
17.50 H 30·31 1837.50 118 

MllllAMPSx~ 

.2 .5 I. 
FREQUENCY IN KILOHERTZ 

CORE NO. 94 
Recommended Frequency: Up to 75 KHz. 
Maximum Inductance: 1 H. 
Special Core Stabilization Available: B, 0, M, W, L. 

Inductance 
+1% (mH), 

5.0 
6.0 
7.2 
7.5 
8.6 

10.0 
12.0 
12.5 
15.0 
17,5 
20.0 
24.0 
25,0 
30.0 
36.0 
40 .. 0 
43.0 
50.0 
60.0 
72,0 
75.0 
86.0 

100.0 
120.0 
125.0 
150.0 
175.0 
200.0 
240.0 
250.0 
300.0 
360.0 
400.0 
430.0 
500.0 
600.0 
720.0 
750.0 
860.0 

Typical 

DC'*. 
Distributed 

Part Capacity 
Number (ohms) (pf) 
94·1 1.05 32 
94·2 1.26 32 
94·3 1.51 33 
944 1.58 34 
94·5 1.80 35 
94·6 2.10 35 
94·7 2.52 36 
94·8 2.63 37 
94·9 3.15 38 
94·10 3.67 39 
94·11 4.20 40 
94·12 5.04 41 
94·13 5.25 41 
94·14 6.30 42 
94·15 7.56 43 
94·16 8.40 44 
94·17 9.03 44 
94·18 10.50 45 
94·19 12.60 46 
94·20 15.10 46 
94·21 15.80 47 
94·22 18.00 47 
94·23 21.00 48 
94·24 25.20 49 
94·25 26.30 49 
94·26 31.50 50 
94·27 36.80 51 
94·28 42.00 52 
94·29 50.40 53 
94·30 52.50 54 
94·31 63.00 54 
94·32 75.60 56 
94·33 84.00 57 
94·34 90.00 57 
94·35 105.00 57 
94·36 126.00 58 
94-37 151.00 58 
94·38 158.00 59 
94·39 181.00 59 

MllliAMPSx~ 
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1800 COILS, CHOKES, & INDUCTORS 1800 

INDUCTORS 
TOROTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 
CORE NO. 28 
Recommended Frequency: Up to 35 KHz. 
Maximum Inductance: 25 H. 
Special Core Stabilization: D, W, M, L. 

Typical 

Distributed 
Inductance Part OCR Capacity 

(ohms) +1% (mH) tlumber (pf) 

7.2 28·1 0.64 60 
8.6 28·2 0.70 64 

10.0 28·3 0.97 66 
12.0 28·4 1.06 68 
15.0 28·5 1.19 70 
17.5 28·6 1.66 74 
20.0 28·7 1.78 76 
24.0 28·8 1.95 78 
30.0 28·9 2.57 80 
36.0 28·10 2.82 84 
43.0 28·11 3.86 86 
50.0 28·12 4.16 88 
60.0 28·13 4.55 90 
72.0 28·14 6.33 94 
86.0 28·15 6.91 96 

100.0 28·16 9.36 98 
120.0 28·17 10.30 100 
150.0 28·18 11.50 102 
175.0 28·19 16.20 104 
200.0 28·20 17.30 106 

240.0 28·21 18.90 108 
300.0 28·22 26.50 110 
360.0 28·23 29.00 114 
430.0 28·24 31.70 116 
500.0 28·25 42.10 118 
600.0 28·26 46.20 120 
720.0 28·27 64.50 124 
860.0 28·28 70.50 126 

1.00 H 28·29 93.90 128 
1.20 H 28·30 103.00 130 

1.50 H 28·31 115.00 134 
1.75 H 28·32 154.00 136 
2.00 H 28·33 164.00 140 
2,40 H 28·34 229.00 144 
3.00 H 28·35 256.00 146 
3.60 H 28·36 281.00 148 
4.30 H ?R.~7 388.00 150 
5.00 H 28·38 419.00 152 
6.00 H 28·39 510.00 154 
7.20 H 28·40 624.00 156 

8.60 H 28·41 682.00 158 
10.00 H 28·42 930.00 160 
12.00 H 28·43 1020.00 164 
15.00 H: 28·44 1440.00 166 
17.50 H 28·45 1550.00 168 
20.00 H, 28·46 1660.00 170 

MilLIAMPS x 'ViiiR 
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FREQUENCY IN KILOHERTZ 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER. t 
EXAMPLE: U 
CASE TYPE--I 

30·1 

L-PART NUMBER 

t Add "C" to part number of molded inductor if 
clearance hole is desired. 

CORE NO. 27 
Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 130 H. 
Special Core Stabilization: D, W, M, L. 

Typical 

Distributed 
Inductance Part OCR Capacity 

(ohms) :!:l%(mH) tlumber (pf) 

8.6 27·1 0.63 60 
10.0 27·2 0.68 64 
12.0 27·3 0.95 66 
15.0 27·4 1.06 68 
17.5 27·5 1.15 70 
20.0 27·6 1.59 74 
24.0 27·7 1.74 76 
30.0 27·8 1.95 78 
36.0 27·9 2.52 80 
43.0 27·10 2.76 84 

50.0 27·11 2.97 86 
60.0 27·12 4.07 88 
72.0 27-13 4,46 90 
86.0 27·14 6.18 94 

100.0 27·15 6.67 96 
120.0 27·16 7.30 98 
150.0 27·17 10.30 100 
175.0 27·18 11.10 102 
200.0 27·19 15.50 104 
240.0 27·20 16.90 106 

300.0 27·21 18.90 108 
360.0 27·22 26.00 110 
430.0 27·23 28,40 114 
500.0 27·24 37.70 116 
600.0 27·25 41.30 118 
720.0 27·26 45.30 120 
860.0 27·27 63.10 124 

1.00 H 27·28 68.00 126 
1.20 H 27·29 74.50 128 
1.50 H. 27·30 103.00 130 

1.75 H 27·31 111.00 134 
2.00 H 27·32 147.00 136 
2,40 H 27·33 161.00 140 
3.00 H 27·34 229.00 144 
3.60 H 27·35 251.00 146 
4.3'p H 27·36 274.00 148 
5.00 H 27·37 374.00 150 
6.00 H 27·38 410.00 152 
7.20 H 27·39 559.00 154 
8.60 H: 27·40 611.00 156 

10.00 H 27·41 659.00 158 
12.00 H 27·42 912.00 160 
15.00 H 27·43 1020.00 164 
17.50 H 27·44 1390.00 166 
20.00 H 27·45 1490.00 168 
24.00 H 27·46 1630.00 170 
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104 
103 % 
102 ·1 
101 N 

100 + 
99 A 
98 L 
97 , 
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90 

CORE NO. 25 
Recommended Frequency: Up to 5 KHz. 
Maximum Inductance: 40 H. 
Special Core Stabilization: L. 

Typical 

Distributed 
Inductance Part OCR Capacity 
+1% (mH) tlumber (ohms) (pf) 

12.0 25·1 0.60 80 
15.0 25·2 0.67 84 
17.5 25·3 0.94 86 
20.0 25·4 1.00 88 
24.0 25·5 1.10 90 
30.0 25·6 1.59 94 
36.0 25·7 1.74 96 
43.0 25·8 1.91 98 
50.0 25·9 2,42 100 
60.0 25·10 2.66 104 

72.0 25·11 2.91 106 
86.0 25·12 3.98 108 

100.0 25·13 4.29 110 
120.0 25·14 5.96 112 
150.0 25·15 6.67 114 
175.0 25·16 7.20 116 
200.0 25·17 9.67 118 
240.0 25·18 10.60 120 
300.0 25·19 15.50 124 
360.0 25·20 16.90 126 

430.0 25·21 18.50 128 
500.0 25·22 25.00 130 
600.0 25·23 27.40 132 
720.0 25·24 30.00 134 
860.0 25·25 40,40 136 

1.00 H 25·26 43.50 138 
1.20 H 25·27 60.80 140 
1.50 H 25·28 68.00 144 
1.75 H 25·29 73.40 146 
2.00 H 25·30 97.00 150 

2,40 H 25·31 106.00 154 
3.00 H 25·32 147.00 156 
3.60 H 25·33 161.00 158 
4.30 H 25·34 224.00 160 
5.00 H 25·35 241.00 166 
6.00 H 25·36 264.00 168 
7.20 H. 25·37 367.00 170 
8.60 H 25·38 401.00 174 

10.00 H 25·39 432.00 176 
12.00 H 25·40 589.00 178 
15.00 HI 25·41 658.00 180 
17.50 Hi 25·42 900.00 184 
20.00 H 25·43 970.00 186 
24.00 H 25·44 1060.00 190 
30.00 Hi 25·45 1490.00 196 
36.00 HI 25·46 1630.00 200 
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1800 COILS, CHOKES, & INDUCTORS 1800 

Selection Guide for 
TRW High Q Coils and Chokes 
Over 40 years of specialization in High Q 
Inductors are reflected in the superior Q 
and temperature stability of the molyb
denum permalloy dust toroid, ferrites, 
and laminated structures produced by 
TRW Inductive Products today. Range of 
application is from DC to 30 MHz. 

This catalog lists many'different types of 
stock inductors, but special custom de
signs produced to customers' specifica
tions are available on special order. 
Characteristics such as taps, additional 
windings, special adjustments such as 
in a resonant circuit, higher voltage capa
bility, inductance adjusted with DC, spe
cial mechanical configurations, and even 
better temperature stability than our stock 

. items are available to customers' require
ments. 

WHILE THE TOROIDAL COIL is superior 
for frequencies above 1 kHz, the lam
inated structure is superior for lower 
frequencies. The ML, MO, and MOM 
uses a hum-reducing lamination struc
ture and, in addition, the ML, and MOM 
are in hipermalloy shield cases. 

The toroIdal coils MS, MP, MM, MH, MW, 
FE, MOE have extremely low hum pickup 
due to the symmetrical winding on the 
toroidal core. 

ALL STOCK INDUCTORS are measured 
at 0 DC. The maximum DC listings are for 
approximately 5% drop in inductance, 
and negligible heat rise. The typical 
curves of inductance variation with AC 
or DC currents, illustrated on the follow
ing pages, best show the range of oper
ation for a particular inductor. The exci
tation is plotted in milliamperes x V mHy. 
For example, the 100 mHy MS toroid 
(MS-100) with 10 ma of DC flowing has 
lin excitation factor of 10 ma x V 100 mAy 
= 100, and the curve shows that approx
imately 90 mHy will be measured with 
10 ma DC. 

Since these high 0 coils will saturate be
fore any appreciable temperature rises 
occur, heating is usually not a problem. 
A general rule would be that four times the 
DC listings may be applied without any 
detrimental heating due to copper loss. 

FOR VARIABLE INDUCTORS such as 
HVC, TVC and VIC, the DC values listed 
apply at the mean to minimum inductance 
settings only. The maximum inductance 
cannot be obtained with that amount of 
DC current flowing. 

Temperature stability of all TRW/UTC 
inductors is excellent. Guaranteed limits 
and typical curves of inductance varia
tion with temperature are shown for most 
types. 

Engineering, laboratory, and production 
facilities are available for full engineer
ing discussion, sampling, and large quan
tity production to meet special require
ments. 

Intermediate inductance values in an ex
isting stock toroidal series are available, 
priced as the next higher inductance unit. 

HIGH Q INDUCTORS - FIXED 

Stock Line Approx. 
Approximate 

Inductance 
Inductance OCR Peak @ Tolerance Temp. MIL 

Type No. Range Ohm/Hy a Freq. Adjustment Stability Gr. 

CH-100 100 ,uHy-200 ,uHy 51,000 85 1500 kHz ±5% @1V,500kHz ±2% 4 
thru 
CH-200 

CH-300 
thru 

300 ,uHY-1 000 ,uHy 42,000 85 790kHz ±5%@1V,250kHz ±2% 4 

CH-1000 

CM 0.25 MHy-50 MHy 3300 120 200 kHz ±5% @1V, 10 kHz ±3% 4 

FE .01 Hy-2 Hy 200 125 8kHz ±1% @1V, 1 kHz ±1.5% 5 

LL 30 ,uHy-5000 ,u-Hy 1000 -- -- min . -- 5 

MH .6 MHy-40 MHy 2700 80 100 kHz ±2% @.1V, 1 kHz ±1% 5 

ML-O thru .15 Hy-1.4 Hy 150 22 
ML-4 

1.5 kHz ±3% @ 1V, 1 kHz within 2% 5 

ML-5 thru 2.5 Hy-60 Hy 85 22 
ML-10 

800Hz ±3% @ 1V, 400 Hz ±2% 5 

MM 3 MHy-120 MHy 1300 60 30kHz ±2% @ .1V, 1 kHz ±2% 5 

MO-.1thru 
MO-1 

.1 Hy-1 Hy 130 27 1.5 kHz ±2% @ 1V, 1 kHz +1% 5 
-2% 

MO-2 thru 2 Hy-100 Hy 65 25 
MO-100 

600Hz ±2% @ 1V, 400 Hz :+-1% 5 
-3% 

MP 100 MHy-750 MHy 600 45 10kHz ±2%@.1V,1 kHz ±2% 5 

MOE 4 MHy-2 Hy 170 140 8 kHz ±1% @1V, 1 kHz ±1% 4 

MOL .25 Hy-2500 Hy 5 45 100 Hz ±2% <3% 4 
series@1V,60Hz 
parallel @ .5V, 60 Hz 

MOM .5 Hy-600 Hy 10 40 200Hz ±2% ±2% 4 
series@1V, 60 Hz 
parallel @ .5V, 60 Hz 

MS 1 MHy-100 MHy 1300 40 20kHz ±2% @ .1V, 1 kHz ±2% 5 

MW .05 Hy-5 Hy 500 80 10kHz ±1% @1V, 1 kHz ±1% 5 

.' 

HIGH Q INDUCTORS - VARIABLE 
Mean Inductance Variable Inductance Temp. 

Type No. Range Range Stability MILGr 

HVC .006 Hy-150 Hy +200% -70% (10t01) ±1.5% 4 

TVC* .006 Hy-150 Hy +200% -70% (10t01) ±1.5% 4 

VIC .0085 Hy-130 Hy +85% -45% (3 to 1) ±3% comml. 

• Same as HVC but with taps @ 30, +50% 

SR INDUCTORS - FIXED 
Type Stock Line DC Current Approx. OCR Inductance Tolerance MIL 
No Inductance Range Range Ohm/Hy Adjustment Gr 

SRA 8 ,uHy-1250 ,uHy up to 15A 510 +15%, -5% @ 1V, 10 kHz 5 

SRB 20 ,uHy-3000 ,uHy up to 15A 360 +15%, -5% @ 1V, 10 kHz 5 

SRC 60 ,uHy-10,000 ,uHy up to 13.6A 190 +15%, -5% @ 1V, 10 kHz 5 

SRO 500 ,uHy-5.6 Hy Up to 13A 63 +15%, -5% @ 1V, 10 kHz 5 

TRW INDUCTIVE PRODUCTS DIVISION, 150 Varick Street, New York, NY 10013, Telephone: (212) 255-3500, TWX: 710-581-2722 
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High-Frequency 
High-Q Inductors 
PACKAGING Temperature stable induc
tors in a TO-5 metal case. 
MIL SPECS CM to complete MIL-T-27D 
Specs. Type number TF4S20YY. CH to 
complete MIL-C-15305E Specs. Type: 
LT10K. 
APPLICATION CM Series shielded induc
tors have Qs over 120, and cover a fre
quency range from 10 to 800 kHz. Peak Q 
is centered at approximately 150 kHz. 
CH Series shielded inductors have Qs 
over 100, and cover a frequency range 
from 0.2 to 3.0 MHz. Peak Q is centered 
at approximately 1.5 MHz. 
CURRENT RATINGS CM Series DC rating 
is for approximately 10% drop in induct-
ance, with negligible heat rise. CH Series 
DC rating is for a 40°C maximum heat 
rise, with negligible drop in inductance. 

CM and CH 
Series 

.320 ±.01OJ 

.355 MAX 

/1 
.0175 DIA. 
TYP. 

GROUND 
TERMINAL 
CONNECTED 
TO CASE 

76'----. _'_'-'" 
1 2 5 10 _ 20 50 I 100 200 

MILLIAMPERES X \' MH 

a 

COILS, CHOKES, & INDUCTORS 1800 

Inductance Test Test Level, Max. L Variation, 
Type No. Tolerance at 25°C Frequency, kHz RMSV -55°C to +105°C 

CM ±5% 10 1.0 ±3% 

CH-100 thru CH-200 ±5% 500 1.0 ±2% 

CH-300 thru CH-1000 ±5% 250 1.0 ±2% 

CM SERIES 
Inductance at Max. DC Min. SRF, Max. DC 

Type No. o DC, mHy Resistance, Ohms Min. a kHz Current, mA 
CM-.25 0.25 0.9 120@200kHz 3000 260 
CM-.50 0.50 1.8 120@200kHz 2100 180 
CM-1.0 1.0 3.3 120@200 kHz 1500 130 
CM-1.5 1.5 4.8 120@ 200 kHz 1160 105 
CM-2.5 2.5 8.2 120@ 150 kHz 900 83 
CM-3.& 3.6 10 120@ 150 kHz 730 70 
CM-5.0 5.0 15 120@ 150 kHz 600 59 
CM-7.5 7.5 22 120@100kHz 470 48 
CM-8.& 8.6 24 120@100kHz 430 45 
CM-10 10 33 100@100kHz 400 41 
CM-15 15 40 100@100kHz 320 34 
CM·20 20 60 85@70kHz 280 29 
CM·30 30 90 85@70kHz 220 24 
CM·50 50 150 85@70kHz 165 18 

CH SERIES 
Inductance Max. DC Max. DC 

at 0 DC, Resistance, Min. SRF, Current, 
Type No. MIL Part No. I'Hy 
CH·100 MS2!358·44 100 
CH·150 MS2!358-45 150 
CH·200 MS2/358-46 200 
CH·300 MS2/358·47 300 
CH·390 MS2/358-48 390 
CH·500 MS2/358-49 500 
CH·5&0 MS2/358·50 560 
CH·&80 MS2/358·51 680 
CH·1000 MS2/358-52 1000 
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Ohms 
5.1 
6.6 
9.5 

14 
16 
21 
23 
26 
43 

Min. a MHz mA 
85 @ 1500 kHz 7.5 191 
85 @ 1500 kHz 5.5 168 
85@ 790 kHz 4.5 ·140 
85@ 790 kHz 3.4 115 
85@ 790 kHz 2.9 108 
85@ 790 kHz 2.6 94 
85@ 790 kHz 2.5 88 
85@ 790 kHz 2.1 85 
60@ 790 kHz 1.6 65 
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Miniductor™ Series 

PACKAGING Hermetically sealed, MS, 
MM, MH, MP, MW, epoxy molded sym-
metrical toroids. ML hipermalloy shield 
cased, hum reducing laminated inductor. 
MO, epoxy molded hum reducing lam-
inated inductor. All have straight pin 
terminals for printed circuit applications. 

TERMINALS Per MIL-STD-1276. 

MIL SPECS To complete MIL-T-27D 
Specs. MIL Type No. TF5R20ZZ. 

Laminated Types 
ML Series 

TERMINAL LAYOUT 

r-'u.., 
l--c,r ~, : 1~4 

L: 9 -r 
:....1~--: 

.ML CASE 
"K6" X 3Jt4" X 1(6" high 
Weight: .2 oz. 
TERMINALS: Type D - Tinned Dumet 
.025" Dia. X 1" long 

MOSeries 

TERMINAL LAYOUT 

r-- 1X6-' T[LJ-----_L %: .4 
1.: O--f 

~.6-: 

MO CASE 
%" x 1J{l' X 1~6" ·high 
Weight: 1 oz. 
TERMINALS: Tinned Dumet 
.040" Dia. x %2" long 

COILS, CHOKES, & INDUCTORS 

Inductance Tolerance 
Type No. at 25°C 

ML-O thru 4 +3% 

ML-5 thru 10 +3% 
MO-.1 thru 1 +2% 

MO-2 thru 100 -+-2% 

MS +2% 
MP +2% 
MM +2% 

MH +2% 
MW +1% 
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Frequency 

1 kHz 
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Test Level Max L Variation 
RMSV - 55°C to + 1050C 
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w INDUCTANCE CHANGE VS TEMPERATURE 
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1800 

Miniductor™ Series 

Toroidal Types 
MS Series 

MS CASE 
.35" Dia. x .23" high 
Weight: 1.3 Gm. 
TERMINALS: Type D - Tinned Dumet 
.025" Dia. x 1 %" long 
MIL Type No. TF5R20ZZ 

MP Series 

MP CASE 
K6" Dia. x %" high 
Weight: .07 oz. 
TERMINALS: Type D - Tinned Dumet 
.025" Dia. x 1 %" long 
MIL Type No. TF5R20ZZ 

MM Series 

flt j 2u.L 

MM CASE 
K6" Dia. x %" high 
Weight: .07 oz. 
TERMINALS: Type D - Tinned Dumet 
.025" Dia. x 1 %" long 
MIL Type No. TF5R20ZZ 

COILS. CHOKES. & INDUCTORS 

TYPINo. 
MS·l 

MS·10 
MS·2S> 
MS<-50 
MS·l00 

'" 
100 

96 

92 

sa 

" 
80 

761 
1 2 5 10 20 50 100 200 500 

MILLIAMPERES x," MH 

MIL ParI No. 
M27/146.01 
M27I146-02 
M27/146-03 

, M271146-04 
-' M27/14S-QS 
, M271146..Q6 

INOUCTANCE CHANGE WITH TEMPERATURE 

TAWfUTC MP UNITS 
TYPICAL INDUCTANCE CHANGE VS TEMPERATURE 

-20 0 20 "0 60 80 100 120 
DEGREES - CENTIGRADE 

10' 

100 .. 
92 

.8 

8' 

80 

a EttHfE 
0 1 2 5 10 20 50 100 

FREQUENCY - KILOHERTZ 

o~r"PftN I 
1 2 5 10 20 50 100 

FREQUENCY - KILOHERTZ 

UTe MS UNITS 
INOUCTANCE CHANGE VS TEMPERATURE \~ 

fritillmi 
-60-40-20 0 20 40 60 80 100120 

DEGREES - CENTIGRADE 

Q CHARACTERISTICS 
50~~~~--~-=~~-.~ 

40 

~ 30 ~--l-.~hL.j.--.j....:I.--1I""""< 
a: 
~ 20 
!;( 
010~~-l----+--+---+~ 

FRE~UENCY~ KIL~HERH 

..J 

1800 

~ w 96 e-.-l---.jf.--l--l--+--'''I-~--l----" 
!::u 
zz 92 -< 
!Z t; 88 

~ is 80 e-.-l---.jf.--l--l---I---+
a:z w
I>-

84 e-.-l--I~-l--l---I--+-

761'--..L....JL...L...L_L...L...L..L.L.....J 

80 

50 
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1 5 10 20 50 100 200 300 500 
MILLIAMPERES X V MH 

/T .......... 
I I'\. 

Q / I "' MM-3 l"-
I' (8 jHYI 

I 
0 3 10 20 50 100 

FRECUENCY - KILOHERTZ 
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I 

5 --t 
0 

Q ~ MM.5~ 
5 17 

(20 MHYI
I I;;:-

0 j;7' I 
5 

I 
0 

10 20 50 100150 
FREQUENCY - KILOHERTZ 

UTC MM UNITS 
w INDUCTANCE CHANGE VS TEMPERATURE 
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DEGREES - CENTIGRADE 
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1800 COILS, CHOKES, & INDUCTORS 

Miniductor™ Series 

Toroidal Types 
MH Series 

MH CASE 
~6" Dia. x %" high 
Weight: .07 oz. 
TERMINALS: Type 0 - Tinned Dumet 
.025" Dia. x 1 %" .long 
MIL Type No. TF5R20ZZ 

MW Series 

MW CASE 
2'%2" Dia. x 1%2" high 
Weight: .25 oz. 
TERMINALS: Type N-2 - Tinned Nickel 
.040" Dia. x %" long 
MIL Type No. TF5R20ZZ 

LL Series 

• 10 

10 • 
• 
2 

• .. 
• 

I ,... 
1>1-

o~ 
~~i TYPICAL CHANGE 

~f INITIAL INDUCTANCE 
vs AC & DC EXCITATION 
OF MH TYPE UNIT 

I 
1 2 5 10 20 50 loo:Z00 SOD 1000 

MILLIAMPERES x, MH 

921-+--+--l-1-+-+ .. .. 
80 I-,.......,.-,-.-.,.--t-+--~H 

Power Inductor ___ -JDI-__ g~~_~~N_'r"""·b 

~ 1.25 IN. ---t .49 IN. ~ 1.25 IN. ~ 
(31.75mm) (12.44mmJ (31.75mm) 

MIN Mg MIN 

Max. Weight 4.5 9 

• Mountable through PC board or to posts 
• Inductance from 30 to 5000 J.<H 
• Rated current range: 1.6 to 0.25 A 
• Low inductance drop at rated current 
• Less than % inch in diameter 
• Suitable for reel-mounted assembly 
• Manufactured to meet MIL-T-27 
• MIL Type No. TF5R04ZZ 

.365 IN. (9.27mm) 
MAX OIA. 

120 

10 • 
• 
• 

40 

20 

Q 

1/ 

10 

• , 
so 

Q , 
• 
'.,.. 
• 

~ 
/ I 

MH-S "' 12.'~HYI 

" I 
30 50 100 200 SOD 

FREOUENCY - KILOHERTZ 

~ 
V MH-S 

/ --t·MHYI-
..... I I 

1 '1 
10 25 50 100 200 

FREQUENCY - KILOHERTZ 

UTe MH UNITS 

-60-40-20 0 20 40 60 80 100 120 
DEGREES - CENTIGRADE 

100r----P--~-~-----~ 

. 10 20 so 
FREQUENCY - KILOHERTZ 

1 
J-..... 

" •• 
'5 

Q ./ MW-~_ ~ • ./ I~HYI 

'-- 1 • .. 10 15 
FREQUENCY - KILOHERTZ 

UTC MW UNITS 

II~ffiJIHl 
!: -60-40 -20 0 20 40 60 80 100 120 
~ DEGREES - CENTIGRADE 

TypIcollnducto ... Chltngo 
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c 80~tt=ttE~Fi-r-2: 70 ~ 
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~ :~I-e++I+1-lll1~+~4++-H+-
~ 20r:tt=ttE~tj=tijjI~~ ,p. 1~ [ 
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Typlclil Tempenlturw AI .. 
-
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I) 
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U' (L IN "H AT 0 DC, I IN AMPERES) 
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1800 COILS, CHOKES, & INDUCTORS 

Hertnetically Sealed High Q Coils 

low Frequency 
High Q Laminated 
Inductors MQM Series 

MQM CASE 
1~t Dia. x 1%" high 
Weight: 5 oz. 
Mounting Holes: 1 Va" 

x 1Va" 
Screws: 4-40 

.-=--~,-'---,-- Cutout: 1" Dia. 
MIL Type No. TF4R20YY 

40 0 

/ "" / " 
32 

24 
o vs FREOUENCY 

j,;' MOM-300 AT 1 V I\. 

V '-
16 

....-
10 20 40 60 100 200 400 600 1000 

FREOUENCY - HERTZ 

CONNECTIONS Two identical windings 
brought out to four terminals permit 
series, parallel, center tapped, or trans
former type connections. 

TOLERANCE ±2% @ 60 Hz, 1 V series, 
0.5 V parallel. 

MIL SPECS To complete MIL-T-27D 
Specs. 

TEMPERATURE STABILITY MQM, -55° 
to + 130°C, ±2%. 

w 

" z 
« 
:I:u 
Uo 
w~ 
~+ 
«::;; 
"'0 Ua: 
5"
~ 

UTC MOM UNITS 
INDUCTANCE CHANGE VS TEMPERATURE 

-60 -40 -20 0 20 40 60 80 100 120140 

DEGREES - CENTIGRADE 

HermeticaUy Sealed 
High Q Toroidai 
Inductors 
MQE Series 

160 

140 

120 

100 

MOE-" 

80 
60 

40 

20 

o 

0 

.2 

/ -
.5 

/ 

MQE CASE 
1J{6" long x V2" wide 
x 1%\'2" high 
Unit Weight: 1.5 oz. 
Mounting Holes: 3/4 " 

Screws: 4-40 
Cutout: ~t x V2" 

'"' / 
V 1\ 

\ 

kHz 

2 5 10 20 50 

FREQUENCY - Hz 

w 

A"JUSTMENT MOE, ±1 % @ 1 V, 1 kHz. 
MIL SPECS To complete MIL-T-27D 
Specs. 

TEMPERATURE STABILITY From -55°C 
to +105°C. MOE, ·±1%. 

~ 100~r-~~q:=;~-+--P\t-t-~~ « ... g 961~r-+-+-+-r-. 
~ 92~~+-+-+-+--+-~ 
..J 

~ 88 
~ 
z 84 

I-z 80 
w 
u 
a: 
w 
D. 1 2 5 102050 100200500 lK 2K 5K 

MILLIAMPERES. VMH 

1800 

..,~.-. 

8il'lFtJ' 

Series Parallel Series 
Henrie. Henries DCn!} 

Type tlo. !.lit Port tlo. (0 DC) (0 DC) ±20% 
MQM-2 M27/162-01 2 .5 21 
MQM-16 M27/162-02 16 4 143 
MQM-40 M27/162-03 40 10 368 
MOM-3DO M271162-04 300 75 3700 
MOM-600 M27/162-05 600 150 5720 

104 I--+--+--+=,F-f-+-+-'lt 

100 1-+...o:e:;;.-+-+--4 .... ;I;;;::+-\ 
961--+--+--+-+--f-+-~~ 

921-~-+--+-~-+-~ 

88 

84 

TYPICAL CHANGE 
INITIAL INDUCTANCE 
vs AC & DC EXCITATION 
OF "MOM" UNITS 

5 10 20 50 100 200 500 lK 

MILLIAMPERES x VMH 

imTVpe 'nducta~ice ma DC DCR!} 
Type No. {DOC Max. +20% 
MQE-O TF4R2DYY ., 4 mHYI 160 .7 
MOE-I TF4R20YY 7mHy 135 1.2 
MQE-2 TF4R20VY 12mHy 100 2.0 
MQE-3 TF4R20VY 2DmHy 80 3.1 
MUE-4 TF4R20YY 30mHy 65 4.8 
MQE-5 TF4R20VY 50mHy 50 8.0 
MOE-6 TF4R20YY 70mHy 40 12 
MOE-7 TF4R2OVY 100mHy 35 17 

."MQE·a TF4R20YV 150mHy 30 27 
":1IQE-9 TF4R2DYY .25 Hy 22 43 
;:;.MQE-tO TF4R20YY .4 Hy 17 69 
,',jMQE-11 TF4R20VV .6 Hy 14 102 

MQE-12 TF4R20YY .9 Hy 12 160 
;,. MQE-13 TF4R2DYY 1.5 Hy 9 266 

,MQE-14, TF4R20YY 2 Hy 8 385 

w I UTC MOE UNITS 

li~IiiiI'1 
t- -60 -40 -20 0 20 40 60 80 100 120 

DEGREES - CENTIGRADE 
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1800 COILS, CHOKES, & INDUCTORS 

SR Power Inductors 

PACKAGING Hermetically sealed, 
molded case. 

MIL SPECS To complete MIL-T-27D 
specs. Type number TF5S04ZZ. 

APPLICATION These inductors have low 
losses in the 3 to 100 kHz frequency 
range, making them ideal for switching 
regulator and AC filter choke applica
tions. 

INDUCTANCE Type numbers correspond 
to inductance values in microhenries, 
which are measured at 1 V, 10 kHz, 0 DC 
with an inductance tolerance of +15%, 

DIMENSIONS IN INCHES 
A 

dia. B C 

SINGLE 
WINDING 

-5%. Values of inductance other than 
listed in an existing size are available. 
Part Number would be: SR(A, B or C) -
(inductance in microhy at 0 DC). 

CURRENT RATINGS Listing " is for ap
proximately 10% drop in inductance with 
a typical 20°C temperature rise, and list
ing Iz is for approximately 20% drop in 
inductance with a typical 40°C tempera
ture rise. 

D E F 
dia. dla. dia. G 

Type Winding +.030 ±.063 +.030 +.010 +.005 +.015 +.010 
SRA 

SRB 

SRC 

0 

0 

0 

0 

10 

90 

~ 8 
~ 7 

b 6 
:::> 
c 5 z 
:; 4 

~ 3 
~·2 

'" 1 

0 

0 

0 

0 

0 
0 

Single 
Double 
Single 
Double 
Single 
Double 

L 

.875 .438 
.563 

1.188 .563 
.688 

1.375 .750 
.813 

'~~I!A 
...... 

f"-
1\ 

K 
TEMP. RISE 

I I II 
1 00 200 500 1000 2000 SOOO 10000 

Ll2 (l AT DOC IN MICROHV, I IN AMPERES) 

.250 .156 

.250 .156 

.250 .156 

SRA 
100 

9? 
80 

70 

60 u 
50 ~ 
40 ~ 
30 0..: 

20 ~ .... 
10 

o 

Type 
SRA-125o 
SRA-8oo 
SRA-5Oo 
SRA·35o 
SRA·2oo· 

(1RA.88*) 

SRA'32* 

SRB 
100 

w 90 
u 

~~I-BI- 1 00 

90 

80 

70 

~ 80 
t; 70 

5 60 

~ 50 
!! 40 .... 
~ 30 

'" 20 
10 

o 

L 

TEMP, RISE 

1 00 200 500 1000 2000 5000 10000 
Ll2 (L AT ODe IN MICROHY. I IN AMPERES) 

60 ~ 

50 m 
40 ;r 

30 ~ 
20 ~ 
10 

o 

Type 
SRB·3Ooo 
SRB-2ooo 
SRB·12oo 
SRB·78o 
SRB·52o 
SRB·32o 
SRB·22o" 

SRB·12o· 

SRB·8o* 

.073 .281 .400 

.073 .281 .600 

.073 .281 .800 

Inductance 
No. of ato DC 

Windings (p.H) 
1 1250 
1 800 
1 500 
1 350 
2 200 (SER) 

50 (PAR) 
2 88 (SER~ 

22 (PAR 
2 32 !SER) 

8 PAR) 

Inductance 
No. of atODC 

Windings (I'H) 
1 3000 
1 2000 
1 1200 
1 780 
1 520 
1 320 
2 220 (SER) 

55 (PAR) 
2 120 (SER) 

30 (PAR) 
2 80 (SER) 

20 (PAR) 

E 

H 
+.010 
.200 

.300 

.300 

' h at1o% 
drop in L 
(amps) 

.8 
1 
1.2 
1.5 
2 
4 
3 
6 
5 

10 

' h at1O% 
drop In L 
(amps) 

.8 
1 
1.25 
1.6 
2 
2.5 
3 
6 
4 
8 
5 

10 

1800 

DOUBLE 
WINDING 

D 

SCHEMS. 

K 
J C'bore L WI. 

+.010 +.015 +.010 oz. 
- .082 - .6 

.200 .200 
- .082 - 1.5 

.400 .300 
- .082 - 3 

.400 .500 

12, at 20% 
drop in L Max. OCR MIL 
(amps) (ohms) Part No • 

1.2 .7 M27/287-01 
1.5 .45 M27/287-02 
1.8 .3 M27/287-03 
2.2 .2 M27/287-04 
3 .12 M27/287-05 
6 .03 
4.5 .052 M27/287-06 
9 :013 
7.5 .02 M27/287-07 

15 .005 

12, at 20% 
drop In L Max. OCR MIL 
(amps) (ohms) Part No. 

1.2 1.2 M27/288-01 
1.5 .8 M27/288-02 
1.88 .5 M27/288-03 
2.4 .3 M27/288-04 
3 .2 M27/288-05 
3.75 .13 M27/288-06 
4.5 .08 M27/288-07 
9 .02 
6 .05 M27/288-08 

12 .013 
7.5 .032 M27/288-09 

15 .008 
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1800 COILS, CHOKES, & INDUCTORS 

SR Power Inductors 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 
o 

~~~C 
r- L 1'. 

TEMP. RISE 

100 200 500 1000 2000 5000 10000 
LI' (L AT DOC IN MICROHY. I IN AMPERES) 

/ 

1 00 

90 

80 

70 

60 

50 

40 

30 

20 

10 

SRC 

Type 
SRC·1Oooo 
SRC·64oo 
SRC·25Oo 
SRC·16oo 
SRC·1Ooo 
SRC·64o* 

SRC·4oo* 

SRC·24o* 

Inductance 
No. of at 0 DC 

Windings (JLH) 
1 10,000 
1 6400 
1 2500 
1 1600 
1 1000 
2 640 (SER) 

160 (PAR) 
2 400 (SER) 

100 (PAR) 
2 240 (SER) 

60 (PAR) 

1800 

110 at 10% 12, at 20% Max. 
drop in L drop in L DCR MIL 
(amps) (amps) (ohms) Part No. 

.84 1.1 2.1 M27/289·o1 
1 1.35 1.4 M27/2B9·02 
1.6 2.2 .55 M27/2B9·03 
2.1 2.B .34 M27/2B9-04 
2.6 3.5 .21 M27/2B9·05 
3.3 4.5 .13 M27/2B9·06 
6.6 9 .033 
4 5.4 .OBB M27/2B9·07 
8 10.8 .022 
5 6.8 .056 M27/289-08 

10 13.6 .014 
• Two Identical windings brought out to four terminals permit series. parallel. center tapped or transformer connections. 

100 .. 
BO 

70 .. 
50 

4D 

30 

20 

10 

o 
1,000 

ISRI:D 

INDuct C 

" , ., 

~:'s"e"EIlAruRE ---10,000 100,000 
U' 

L12 (L AT DOC IN MICROHV, I IN AMPERES) 

60 

50 

40 

30 

20 

10 

SRD 

Type 
SRD·5Oo 
SRD·9Oo 
SRD·25Oo 
SRD·5Ooo 
SRD·1Oooo 
SRD·22ooo 
SRD·4oooo 
SRD·9Oooo 
SRD·36oooo 
SRD·1.4 
SRD·5.6 

No. of 
Windings 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

TURRET TYPE 
TERMINAL 
2-PLACES 

#8-32 UNC-2AJ 
MTG STUD 
2-PLACES 11l J 

32 1.500 
MAX.· 

Inductance 110 at 10% b,at2o% Max. 
at 0 DC drop in L drop in L DCR 

(PoH) (amps) (amps) (ohms) 
500 9.5 13 .033 
900 7.3 10 .057 

2500 4.4 6 .15 
5000 3.1 4.2 .33 

10,000 2.2 3 .60 
22,000 1.4 2 1.4 
40,000 1.1 1.5 2.4 
90,000 .73 1 5.4 

360,000 .36 .50 22 
1.4 Hy .18 .25 88 
5.6 Hy .09 .125 352 

MIL 
Part No. 

-
-
-
-
-
-
-
-
-
-
-
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1800 COILS, CHOKES. & INDUCTORS 1800 

THEWILCO 
After 30 years of successful electronic component manufacturing, we at Wilco have 
learned that we can't be everything to everyone. What perhaps we have become best 
known and respected for is our responsive engineering and prompt shipments. What and 
when we say we'll deliver, will be deliveredl 

\ 

Special services include reel taping, cut & formed leads, custom prototypes, and 
engineering sample kits . 

......... ~ ..... . 
'. . . 

:". . ": 
.. ,' ' .. "' 

:::. ".'. . .:1 ........................ . , ... , ..• 

Custom inductive products include: high current filter chokes, hash chokes, shielded 
inductors and 3-section pi type windings. 

For additional information on custom requirements at competitive pricing, contact Wilco 
Corporation. 

1·1276 

W~~f 
ILCO CORPORATION 

It\ 
4030 W. TENTH STREET 
INDIANAPOLIS, IN 46222 

(317) 241-2516 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM1983 



1800 COILS, CHOKES, & INDUCTORS 1800 

COMMITMENT 
.095" I- W'..j (' 

-=======~~~======
_---lW'_ .[---1'12".-

"ML" SERIES 
WILCO L Q 
PART # uh NOM. 

ML SERIES 
ML lOS .10 45 
ML 15S .15 4B 
ML 22S .22 46 
ML33S .33 44 
ML 47S .47 43 
ML 6BS .6B 46.9 
ML lOG 1.0 30.3 
ML ISG 1.5 31-.3 
ML 22G 2.2 32.1 
ML 33G 3.3 33.3 
ML 47G 4.7 33.5 
ML68G 6.B 42.7 
ML 100 10 39.1 
ML 150 15 64.5 
ML 270 27 64.B 

Intermediate Values Available 

S.R.F. 
NOM. 
(MHz) 
750+ 
712 
541 
42B 
3B7 
308 
253 
20B 
169 
137 
114 
54.0 
4B.6 
36.5 
27.0 

R.O.C. 
OHMs 
NOM. 

.04 

.04 

.06 

.12 

.16 

.15 

.33 

.5B 
1.17 
2.6B 
3.44 

.43 

.72 
1.43 
3.54 

I 
(MA) 
MAX 
lB24 
lB24 
1490 
1054 

912 
942 
635 
479 
337 
223 
197 
557 
430 
300 
194 

DlA. 
NOM .. 

.107 

.111 

.111 

.107 

.107 

.109 

.106 

.104 

.102 

.100 

.104 

.102 

.100 

All choke coils in this series are the same size as the unit illustrated. 
Leads are of No. 21 tinned wire. Tolerances are ± 15% for ML10S 
through ML82S: ± 10% from ML 10G through ML270. All units are 
impregnated with thermosetting varnish. Color coding available. 

.156 .625 I .43810 I 
==.1=87===).=<~ V _1'12"'----

I-A--4 
"U" SERIES 

WI LCD L Q S.R.F. 
PART # uh NOM. NOM. 

(MHz) 
U 150 15 24.9 20.00 
U 350 35 20.5 14.00 
U 550 55 18.1 11.40 
U 101 100 15.6 8.80 
U 141 140 24.7 7.21 
U 181 180 24.4 6.52 
U 301 300 24.2 5.11 
U 501 500 23.6 4.02 
U 701 700 38.4 3.33 
U 901 900 36.4 2.87 
U 252 2.5 MH 70.8 1.02 
U 752 1.5 MH 64.6 .62 
U 153 15.0 MH 72 .44 
U 253 25.0 MH 70 .34 

Intermediate Values Available 

R.D.C. 
OHMs 
NOM. 

1.7 
2.6 
3.4 
4.4 
5.5 
6.3 
8.5 
11.0 
27.0 
31.0 
32.0 
65.0 
64.8 
88 

480 
420 
380 
350 
330 
320 
290 
270 
160 
150 
150 
130 
110 
95 

DIA. 
NOM. 

.218 

.250 

.281 

.312 

.343 

.375 

.437 

.500 

.562 

.562 

.500 

.500 

.418 

.512 

All choke coils in this series are Durez covered and EIA color coded. 
They have an inductance tolerance of ± 10% and leads are No. 20 AWG 
tinned copper 1Y2" long. Parts U150 through U501 are wound on .156" 
dia. phenolic forms with "A" dimensions '/,,". Parts U601 through 
U102 are wound on the same form with "A" dimensions W'. Parts 
U252 through U752 use .156" dia. powdered iron forms, "A" 
dimension W'. Parts U103 through U253 use .187" dia. iron forms, 
"A" dimension 'Is". Diameters of coils vary from W' to 'Is" depending 
on inductance value. 

3/16" r 1 // .095" 

==========~~=~=========== 
I· 1'h"----I~ v."J' 1'12" ~ 

"MU" SERIES 

WILCO 
PART # 

MU 390 
MU 470 
MU 560 
MU 6BO 
MU 820 
MU 101 
MU 121 
MU 151 
MU 181 
MU 271 
MU 331 
MU 471 
MU 681 

L 
uh 

39 
47 
56 
68 
82 

100 
120 
150 
180 
270 
330 
470 
680 

Q 
NOM. 

20.0 
18.2 
17.7 
17.0 
16.0 
15.5 
22.4 
22.8 
23.4 
23.9 
24.4 
23.1 
49.0 

MU 102 1000 43.6 
MU 152 1500 56.7 

Intermediate Values Available 

S.R.F. 
NOM. 
(MHz) 
11.2 
10.9 
10.6 
10.5 
10.4 
10.3 
9.6 
9.0 
7.6 
5.7 
5.2 
4.3 
2.9 
2.1 
1.9 

R.D.C. 
OHMs 
NOM. 

5.8 
6.5 
7.1 
7.B 
8.6 
9.3 

10.8 
12.2 
13.7 
16.9 
18.9 
22.6 
12.7 
15.5 
23.9 

I 
(MA) 
MAX 
185 
175 
162 
165 
163 
159 
150 
143 
140 
130 
126 
117 
141 
131 
117 

DIA. 
NOM. 

.156 

.187 

.218 

.187 

.218 

All choke coils in this series are the same size as the unit illustrated. 
Leads are of No. 21 tinned wire. Tolerances are ± 10%. All units are 
impregnated with thermosetting varnish. Color coding available. 

I- W' -j 

~~L~======== ========9b.iJ1!lUJ.Ul11l [156" ----IV."___ .... 1'12"_ 

"W" SERIES 

WILCO 
PART # 

W 10 G 
W 12 G 
W 15 G 
W 22 G 
W 27 G 
W 39 G 
W 47 G 
W 68 G 
W 100 
W 150 
W 220 
W 330 
W 470 
W 680 
W 101 

L 
uh 

1.0 
1.2 
1.5 
2.2 
2.7 
3.9 
4.7 
6.8 
10 
15 
22 
33 
47 
68 

100 

Q 
NOM. 

45 
45 
45 
45 
45 
45 
50 
50 
50 
30 
85 
80 
90 
90 
100 

Intermediate Values Available 

S.R.F. 
NOM. 
(MHz) 

238 
218 
200 
165 
149 
127 
114 
94.8 
78.5 
63.9 
36.1 
30.6 
24.9 
21.6 
17.8 

R.D.C. 
OHMs 
NOM. 

.11 

.12 

.14 

.26 

.34 

.61 

.80 
1.35 
2.50 
5.10 
1.10 
1.38 
2.32 
3.00 
5.40 

I 
(MAl 
MAX 
1965 
1882 
1742 
1278 
1118 
835 
729 
561 
412 
288 
622 
555 
428 
376 
280 

DlA. 
NOM. 

.179 

.179 

.179 

.175 

.175 

.172 

.170 

.169 

.167 

.165 

.170 

.169 

.167 

.166 

.165 

All choke coils in this series are the same size as the unit illustrated. 
Leads are of No. 20 tinned wire. Tolerances are ± 20% for W10G 
through W22G: ± 10% from W27G through W101. All units are 
impregnated with thermosetting varnish and are EIA color coded. 

Our more popular, cataloged stock units are available in quantity for immediate delivery. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1277 



A lot of components'andinter~ 
connections, that is. The ' 
basic PTI monolithic filter 
consists of two electrode 
pairs deposited on the 
faces of a quartz wafer to 
forma two-resonator structure. 
Acoustical coupling between electrode 
pairs creates a two-pole response. 

Simply by designing two-pole filters in 
cascade, using modern network theory, 
we can develop four to ten-pole tandem 
monolithic crystal filters offering max
imum reliability, economy, mode sup
pression, attenuation and minimum size. 

There's nothing else. It's that simple. 
Piezo Technology is the USA's leading 
supplier of monolithic and tandem 
monolithic filters, designed specifically 

2300 

requiring' fi Itering ff'6tn 5to 
300 MHz. 

Choose from over 100 
standard models from 10.7 to 

200 MHz in a wide range of mini
ature, ultraminiature, upright, flat

pack and tandem configurations. 
. Custom designs from below 5 MHz to 
300 MHz are available with guarante
ed 1M, phase noise, linear phase or 
controlled group delay specifications. 

For more information contact: 
Piezo Technology, Inc., P.O. Box 7859, 
Orlando, Florida 32854. (305) 298-2000. 
TWX: 810-850-4136. 

for use in communications equipment Piezo Technology, Inc. 

1·1278 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



III Crystallilters seleCtion guide 

CRYSTALS 
Crystal Frequency Micro- Quartz Crystal 

Manufaeturer Blanks Control processing . Quam: (for watches) MIL Holders 

Billey Electric 1'1284 1'1284 1'1284 1·1288 

Colorado Crystal 101292 1·1292 1'1292 

Croven Crystals 1·1300 1'1300 1'1300 1'1300 

CTS Knlghls 1·1301 1'1301 101301 1'1301 

Fox 1'1320 1'1320 1'1320 

Frequency Control Prods. 1'1322 1'1322 101322 1-1322 1-1322 

International Crystal 1·1332 1·1332 1·1332 1·1332 

ITT Components 1'1333 1·1333 1·1333 

McCoy Electronics 1'1339 

Monilor Products 1'1345 1'1345 1'1345 1·1345 1'1345 

M-Tron ,1'1338 1'1338 1·1338 1'1338 1'1338 

Murata Erie 1'1348 1'1348 1·1348 1'1348 

NEL/Midiand Ross 1'1350 1'1350 1'1350 

Reeves Hoffman 1·1366 1'1366 1·1366 

Saronix 1'1368 1'1368 1'1368 1·1368 

Seiko Instrument 1'1371 1·1371 1'1371 1·1371 

Sokol Crystal 1'1372 1'1373 1'1372 1'1373 

Statek 1'1377 1'1377 1·1377 

FILTERS 
'. Notch ' .. 

Manufacturer. Active .' (Band 
Bandpiuis AF Elimlnal1on) Cera!Rlc Comb' Crystal . Equalizer High Pass Hybrid 

Comstron 1'1295 1'1295 1'1295 1'1295 1'1295 

Damon 1'1316 1'1316 1'1316 1·1316 1'1316 

Frequency Electronics 1'1327 1'1327 1'1327 

FSN 1'1328 1'1328 1'1328 1·1328 1·1328 1·1328 1·1328 

Hughes Solid State 1'1330 1'1330 1·1330 

McCoy 1'1340 1·1341 1·1340, 1'1340 

Microsonics 1'1344 1'1344 1'1344 1'1344 

Monitor Products 1·1345 

Murata Erie 1'1349 1'1349 1·1348 

Opt Industries 1-1351 1'1351 1'1351 1'1351 1'1351 

Piezo Technology 1'1367 1·1359 1'1360 1·1359 

Reeves Hoffman 1'1367 1'1367 1'1367 1'1367 1'1367 1'1367 1'1367 

Sokol 1'1372 1'1372 1'1372 

FILTERS 
..... :., ... 

•• I.t~>· 
.: 

:. 
.::. 

;~lcr~W~~~i., .' 
,,:1· . 'IF ;.1 ........ :.Linear 

LowPass' :'RF ,,'Phase" 

.....• '.' ." MIL 
Single·. • .,:\l881191al . Eleclri!lal, & 

Sideband. . UHF/VHF .• ·Sldeband Networks 

Comstron 1'1295 101295 1'1295 1·1295 1·1295 1·1295 1'1295 1'1295 

Damon 1·1316 1'1316 1'1316 

Frequency Electronics 1'1327 1·1327 

FSN 1'1328 1'1328 1·1328 1·1328 1·1328 

Hughes Solid State 1·1330 

McCoy 1'1340 1·1340 1'1341 

Microsonics 1·1344 1'1344 101344 

Monitor Products 1'1345 1·1345 1'1345 

Murata Erie 1'1348 1·1348 1'1348 

Opt Industries 1'1351 1'1351 1·1351 1'1351 

Piezo Technology 1'1359 1·1359 1'1358 

Reeves Hoffman 1'1367 1'1367 1·1367 1·1367 1'1367 

Sokol 1·1372 1·1372 101372 101372 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1279 
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CROSS REFERENCE CARDS (61) 

CAPA£lTORS 
',:"Y--

FILE .... -mltROO~~_~... . ... ,1 
LABELS (308) CABlNUtfllCtCSIJRfS.It\CrS,&C!I.I!m .! 

\ 
AOOID~;;;-----~1 

1300 ! 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
. this EEM. Card missing? Write directly to EEM File 
System. 
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CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS" 

AU8TRON INC. 

o P.O. BOX 14766. EXIT 248, N.IH3S. AUSTIN. TEXAS 78761· (512) 251·231~ 

AUSTRON OFFERS A COMPLETE LINE OF HIGH 
PRECISION OVENIZED CRYSTAL OSCILLATORS 

SMALL LIGHT WEIGHT 
The Austran Madel 1100 Crystal Oscillatar cambines high stability 
with law pawer drain in a small, lightweight, plug·in package. This 
hermetically sealed crystal ascillatar finds applicatian whenever 
space is at a premium and perfarmance can nat be campramised. 

DIGITAL APPLICATIONS 
The Austron Madel 1105 is a law profile salid·state crystal ascilla
tar designed ta pravide a highly stable 1 MHz lagic .output far IC 
applicatians. The Madel 1105 .operates fram a 5 valt pawer sup, 
ply. The size, weight, and stability perfarmance have been pack
aged in a canfiguratian far the IC instrument designer. 

EXTREMELY LOW POWER 

• Up to 5 X 10-11/24 hours aging 
• Frequencies from 1 to 120 MHz 
• MIL-SPEC, JANTX, Radiation hardened 
• Custom engineering 

OUTPUT FREQUENCY: 5 MHz Standard 
AGING RATE: 5, 2 OR 1 X 10"'/24 Hrs. 

after 72 haurs cantinuaus aperatian. 
AMBIENT TEMPERATURE 
STABILITY: Less than 2.5 X 10-8 from -20° ta +65°C 

MECHANICAL: 

OUTPUT FREQUENCY: 
AGING RATE: 

AMBIENT TEMPERATURE 
STABILITY: 
MECHANICAL: 

OUTPUT FREQUENCY: 
AGING: 

Size: 1.25 X 1.75 X 3.25 inches 

1 MHz; TTL Logic 
10, 5, 2 .or 1 X 10-'/24 haurs after 72 
hours aperatian 

Less than 5 X 10-' fr.om DoC ta 55°C 
Size 1.25 X 1.75 X 3.25 inches 

5 MHz 
3 X 10-'/24 hrs after 72 haurs aperatian 
1 X 10-'/24 hrs after 30 days .operation 

2300 

The Austron Madel 1115 5 MHz Oscillator was specifically de
signed far undersea applicatians where high stability and minimal 
pawer drain are .of prime impartance. 

AMBIENT TEMPERATURE 
STABILITY: 

MECHANICAL: 

Less than 5 X 10-' fram _2°C to 25°C 
NOTE: Higher temperature madels available 
Size: Cylinder 2" diameter, 5.5" lang. 

VERSATILITY 
The Austran Madel 1120 is a campact, rugged crystal ascillatar 
designed far a wide range .of applicatians. This unit is available at 
many different frequencies, input valtages, and mechanical can
figuratians. 

LOW PHASE NOISE 
The Austran 1120L features extremely law phase naise perfarm
ance. 

ULTRA HIGH STABILITY 
The Austran Model 1150 is a very rugged,. high precisian crystal 
ascillatar which was specifically develaped far use in satellite 
navigatian systems. The Madel 1150 has applicatian whenever 
system requirements demand a precise time base .or frequency 
reference. Technical features include an ultimate aging of 5 X 
10-"/day,law phase naise, and a standard frequency of 5 MHz. 

HIGHER FREQUENCY 
Austran's latest additian ta the Austran family .of ascillatars, the 
Austran Model 1170 Series VHF Oscillatar, includes several units 
in the range of 35 MHz ta 120 MHz. 

OUTPUT FREQUENCY: 
AGING RATE: 

AMBIENT TEMPERATURE 
STABILITY: 
MECHANICAL: 

OUTPUT FREQUENCY: 
PHASE NOISE: 
(1 Hz BWl 

OUTPUT FREQUENCY: 
AGING RATE: 

AMBIENT TEMPERATURE 
STABILITY: 

MECHANICAL: 

1 MHZ THRU 10 MHZ 
5, 2 .or 1 X 10-'/24 Hrs. 
after 72 haurs cantinuaus .operation. 

Less than 2 X 10-' fram -20° to + 65° 
Size: 2.27 X 2.14 X 4 inches 

5MHz aRlO MHz 
135 dB, Ten Hz 
155 dB, One Hundred Hz 
160 dB, One kHz 

5 MHz Standard 
5 x' 10-10/24 hrs after .operation. 
1 X 10-10/24 hrs after 30 days aperatian. 
Ultimate drift is typically 5 X 10-" after 90 
days .operation. 

Less than 2 X Hr' fram -55°C ta +60°C 
Less than 5 X 10-'° fram OOC ta 50°C. 
Size: 2.37 X 3.18' X 5.0 inches. 

CALL FOR DETAILS 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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Time/frequency instruments 

AUSTRON 8154 

AUSTRON 2100 

AUSTRON 1250A 

AUSTRON 12100 

AUSTRON 1295C 

The Austron Time Code Instrumentation - a complete line of instru
ments from basic generators and readers to full complement tape 
search and control units. Available for bench, panel, rack, or portable; 
all standard IRIG, XR3, and NASA codes are available to give these 
instruments the flexibility to meet any system requirement. 

The Austron Loran-C receivers are microprocessor based automatic 
acquisition and tracking receivers that utilize the Loran-C groundwave 
to provide a traceable'reference for time epoch determination,frequency 
management, calibration, and c'ontrol. These' receivers provide time 
accuracy to one microsecond and frequency accuracy to parts in 
10-12• 

The Austron Model 1250A Crystal Frequency Standard generates highly 
stable output frequencies at 5 MHz, 1 MHz, and 100 kHz. Each of these 
outputs has excellent waveform and spectral purity. Containing its own 
internal battery back-up, it also may be used with an external standby 
power supply such as the Austron Model 1290A Standby Power Supply. 

The Austron Model 1210D series of Portable Crystal Clocks are compact, 
self-contained, self-powered time references providing stable time out
puts at several pulse and sinusoidal frequencies, as well as a digital 
time-of-day display. 

The Austron Model 1295C Distribution Amplifier provides the necessary 
noise immunity and drive capability to interface a localized frequency 
standard to other equipment at distances up to 1,000 feet. Four standard 
frequencies, 10 MHz, 5 MHz, 1 MHz and 0.1 MHz can be accommodated 
(for other frequencies consult factory). Input frequencies and number 
of outputs for each frequency are customer specified to provide a more 
cost effective system. Single frequency units can have up to 40 indi
vidual outputs, while units with 2 to 4 frequency inputs will have four 
or more outputs for each input. 

SYSTEMS-complete systems for generation, management, and distribution of precise time 
and frequency. Austron's engineering has led to such sophistication as the secure communi
cations frequency control sets AN/GSQ-174 and AN/GSQ-183. Time and Frequency Receivers, 
Disciplined Frequency Standards, Distribution Amplifiers, Time Code Generators and Readers, 
and all ancillary equipment along with Austron Engineering ... put it to work, for you! 

o Au ~2~'o~9.~ 2:~~"H35' AUSTIN, TEXAS 78761 • (512)251-2313 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1283 



2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

For further information call (814) 838-3571 or TWX 510-696-6886 

BLll,.EY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTALS 
I 

-S14'1u{ 
Coldweld Vacuum Sealed 
Transistor Case Styles 

first name in frequency I control 

UNMATCHED PERFORMANCE DURING EXTREME SHOCK AND VIBRATION COMBINED WITH SUPERIOR AGING AND HIGH 
RELIABILITY HAVE FIRMLY ESTABLISHED THIS STYLE AS FIRST CHOICE IN ADVANCED MILITARY AND SPACE SYSTEMS. 
EASE OF MOUNTING. FORM COMPATIBI LITY AND MODERATE COST ALSO ATTRACT QUALITY COMMERCIAL USAGE. 

MAX 

SP!CII'Y Itc! FOR 
.040n.01) DIA. ,LUI"IN 
PINI """OX, .111 C7.14) 
LONG. d~:;:~l , L -------r 

eoo 02 TO) MIN 

(O~~~l 0 n 00 OR jPECIFY 

DIA. l 'I40 (21.34) MAX. DIA'I 
L.OCATION OF TAB 
15 OPTIONAL 

INTERNAL CONNECTIONS 
(NOS. FOR REF. ONLY) 

I -CRYSTAL 
4 -GROUND 
IS -CRYSTAL 
7 -Ne 

±.0015 

• 275 
(6.98) 

MAX. 

y-
.019 

(0.48) 
DIA. 

±.002 

----r 

SPECIFY BKa FOR 
.oao (0.7111 DIA. PLUG -IN 
PINS APPROX •• 211 (7.14) 
LONG. 

.!SOO H2.TO) MIN. 

~ ~ D~SPECIFY 

±.0025 

INT[RNAL CONN[CTIONS 
(NOI. P"OR 'UP". ONLY), 

I - CRYSTAL 
I-NC 
4- GROUND 
5- CRYSTAL 
7- NC 

±.003 

QUARTZ CRYSTALS. CRYSTAL OSCILLATORS 

L-~6~~~:~r-

(~~:I (TO-~) 

SPECIFY IKI-II FOR 
HOUNDING CAlI! TO 
LEAD z . 

.'6' ~K3 
r-- ~.701 MIN. 

D D ~SPECIFY 

~..Q.!!.~DIA 

J 3B3(97311 .016 (0.41) 

MAX DIA I)J 

I I COCATION OF TAl 
IS OPTIONAL 

-I 

~ 
Z 
w 
:2! « o 
z 
::> 
u... 

INTUNAL CONNECTIONS 

I - CRYSTAL 
z- NC 
3-CRYSTAL 

1.0 

0.5 

2300 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

For further information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTALS 
Stress Compensated 
Double Angle Rotation • SC Cut 

-Sli~ 
first name in frequency I control 

• IMPROVED FREQUENCY STABILITY DURING ACCELERATION AND VIBRATION 
• HIGH DRIVE CAPABILITY - SEVERAL TIMES TYPICAL AT CUT LEVELS 

• Low PHASE NOISE 
• Low AGING RATE 
• FAST WARM-UP 

SC CUT 
GENERALIZED TEMP.lFREO. CHARACTERISTICS 

NORMALIZED AT 25° C 
200 

160 

120 

::2: 
Q. 80 
Q. 

:> 40 
W 
Cl 

>- 0 
u 
z 
W -40 
:::>. 
o 
w 
0:: -80 
LL 

-120 

-160 

-200 

----- I:3l!! 
35it /:: ~ ., ~ 
'nil 'l/jP ~ 

I '!J '// 
25i 'j 'Ii 
20;/, Iii 

LU 
15i 

10j 

5' 

O! 

O' 

/ 
/ 

5' 

I I 
/ I 

,/ I 
..--I- ./ 

10' 

/ 
....... i ' ,/ 

0-I"- 15' 

~\ l"- ........ --~ l\ 1"-
~\ 1\ "'- 20' 

\ r-
,\ '\ 

\ \ "- 25' 

30' 

\35'\1 

- 80 - 40 0 40 80 120 160 200 

TEMPERATURE DEGREES C 

L .... 
.70 

(6.981 

.r-~'i'Frr~,b 

r-.69~~~~511 

I 
.775 

BAG fI:;.~'1 

d:,!;===;j;=!.~ 

BLILEY 
FREQUENCY 

RANGE MODE 
TYPE (MHz) 

BK5/BK5W 5-15 
FUND. 

BK3/BK3·1B 15-33 

BA6/BA6W 5-45 

BK5/BK5W 33~45 3RD 

45-100 
BK3/BK3·1B 

75-140 5TH 

TEMPERATURE FREQUENCY 
RANGE (OC) TOLERANCE* 

o TO +50 ±.0018% 

-10 TO +60 ±.0023% 

-40 TO +85 ±.0048% 

-55 TO +85 ±.006% 

-55 TO +105 ±.007% 

-55 TO +125 ±.0075% 

-55 TO +200 ±.01% 

+20 TO +85 ±.0023% 

+60 TO +90 ±.001% 

"INCLUDES STABILlTY·OVER TEMP. 
RANGE & CALIBRATION TOLERANCE. 

For PC Board Mount • Coldweld Sealed • DT -SL-AT Cuts 

~O'O(.5I) 0", 

'. r----tci.;~) 
~.375 ~t-.03S 'MAX. 

(i~t53) :53~ ~-1D:1 (.8~) 
MAX. 0 0 , 
1 __ '-- I I I 

~.765---1 - i--;170 
(19.43) (432) 
MAX. 

HB2 
(HC-39/UI 

HB2 

20.0.- 299 

300-399 

40.0.-450. 

45o.~599 

60.0.-80.0. 

:,' 1 -2r";Hz 

2 -3 MHz 

3"4, MHz 

4-7 MHz 

7-10. MHz 

10.-20. MHz 

20.:-50. MHz 

.•.. FREet TOL.j%1 vs.TEIIIIP;RANGEI~ci MAX. SERIES CUT 
o TO 50 OT075 -:401'0 +70~lS5TOi+90 RES. (n.I 

40.0.0. 

±.o.o.7 ±.o.o.8 ±,o.l t.o.15 I, .!>500 DT 

60.0.0. 

I-"':i' : 2000. 
. 

±.o.ll SL ±.o.o.7 ±.o.o.3 ±.o.o.4 
250.0. 

. ~o.O '.-" .. 
20.0. 

" 
10.02'< 

±.o.o.2 ±.o.o.25 ±,o.o.3 ±.o.o.4 60. 
Af 

" 
30. 

25 

)(40.' A3 

ALL FREQUENCY TOLERANCES INCLUDE INITIAL CALIBRATION AT +25°C. 

Af AND A3 DENOTE AT CUT-FUNDAMENTAL MODE AND 3RD OVERTONE MODE. 

2300 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 
For further information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 

ERIE/PENNSYLVANIA 16508 

CRYSTALS -S/l'/elt 
Coldweld Vacuum Sealed first name in frequency I control 

ALTHOUGH SIMILAR IN APPEARANCE AND CONFIGURATION TO A COMMONLY USED SOLDER-5EALED COUNTERPART. 
BLiLEY'S BA SERIES FEATURES UNEXCELLED PROCESS CLEANLINESS AND FLUX-FREE SEALING IN VACUUM TO 
MINIMIZE CONTAMINATION. IMPROVED AGING AND RELIABILITY RESULT AT A MODEST COST PREMIUM. THE DATA 
FOLLOWING IS SUGGESTED FOR GENERAL GUIDANCE. SUPERIOR PERFORMANCE IN TEMPERATURE STABILITY AND 
AGING CAN BE PROVIDED IF REQUIRED. 

t·e,,, (17.65) MAX1 

I 
BAS '(lI~;) 

9F====rl;=!>~x, 
.0500.271 
OIA. PLUG - IN 
PINS 

.238 (6.05) 
REF. 

~IPECIFV BA6W FOR 
.486(12.34) ,050 (0.761 OIA. WIRE 

~.765(19.43)-:-1 LEADS .500 (J2.70) MIN. 

'im, :--1 ---:11 ~ 'il:' 
BA4 (i:~~1 

MAX. 

~;I;===;IF ~"'O" 
.040(1.02) REF. 
orA. PLUG-IN ----r . 
PINS .2.75 (6.99) 

'i~~:.~'l h 
BA2 ,i;'."., 

MAX. 

--.l 
.238 (6.05' 

.04011.02) I I REF. 
~II~SPLUG-IN -----,-

.192 (4.88) 

r 595 (15.11l---1 I . 
1,..- MAX. ,J----i 

'it~~, I L---1 
MAX'-a 0-0 .200 (5.08) 

MAX. 

---r 11' MAX. ·~ ___ lEN.TH OR SPECIFY. {+ __ +~iI4l -So .265(6.73) 
MAX. 

SPECIFY BA4W FOR 
~ ,017(0.45) DIA. WIRE 

LEADS .500 (12.70) MIN. 
LENGTH OR SPECIFY • 

SPECIFY BAZW FOR 
.017 (0.43) DIA. WIRE 
LEADS ,500112.70) MIN. 
LENGTH OR SPECIFY. 

,'... '. 

:'tiUL~;" 
',rtPt; 

BA6 

BA6 
& 

BA2 

BA6 

BA6 
& 

BA4 

BA6. 
BA4. 

& 
BA2 

BA2 

. ~ .... ~.~ 'it";' .c. :~"'!'ff;~',}"'" 

~~EQ~~Nb~i .··,S~~8~~t~~·~~~~~ 
RANGE;C ,. ", ... ··/,'/' .. ;·,.,X,y.,';'F.·" '. 

6:1'0501i+o:752:401'6i~7~l;~ t&~ 
200-299 kHz 

3QO-399~~~ ±.007 

400-500 kHz 

±.0025 
500-600 kHz 

500-599 kHz ±.003 

,~i!Qi~pkH,~; 
1-2 MHz 

,~';;3MHi 
3-4 MHz 

7-10 MHz 

±.008 

±.003 

±.004 

±.OO15 ±.002 :(!tp+'29 . MH2' 
20-60 MHz 

/60';;87 ,MHz' 

87-100MHz 

1.0()-:-laoM.~#i 

±.01 ±.015 

±.005 ±.007 

±.007 ± 011 

±.OO25 ±.004 

3000 

"JjOoOJ 

5000 

;'1500"·' 
2000 

:;:h bOg:;, 
1500 

DT 

GT 

SL 

Af 

20 40 

2 

3 3 

AGING VALUES ARE BASED UPON CONTINUOUS OPERATION AT + 85°C AND DRIVE LEVELS AS INDICATED. 
Af, A3, A5, A7 DENOTE AT CUT-FUNDAMENTAL MODE, 3RD OVERTONE MODE, ETC. 

;ii(:;;:;'~hi.LEY TX 
l;~~ l:;;:k;1 OQ5~H9 
:;ii;;c'I:ll:~lq"'I;\T,IQ, 

ii,', ;VI~,~fo;rJQN':~ 

i!'J""!!'!i!'J""!!'!i!'J""!!'!~i!'J""!!'!~1'!'!II 

INTERNALLY RUGGEDIZED DESIGNS ARE AVAILABLE FOR HIGHER LEVEL SHOCK AND VIBRATION. 

QUARTZ CRYSTALS. CRYSTAL OSCILLATORS 

2 

5 

2 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 
For further information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTALS -S14'/eI( 
General Purpose and Mil-Spec. first name in frequency I control 

GOOD PERFORMANCE AND RELIABILITY PLUS VERSATILITY IN MOUNTING AND ECONOMY PINPOINT THIS GROUP AS THE 
LOGICAL CHOICE FOR MOST COMPUTER, DATA PROCESSING AND GENERAL PURPOSE APPLICATIONS. A VARIETY OF 
HOLDER STYLES IS AVAILABLE WITH THE FAMILIAR MIL-SPEC SOLDER SEAL OR OUR "RESISTANCE-WELD" SEAL, A 
NEWER PROCESS IDEALLY ADAPTED TO VOLUME PRODUCTION AT LOWEST COST WITH A REDUCED POSSIBILITY OF 
CONTAMINATION. 

TEMPERATURE RANGE lOCI AGING oJ 

OTOSO OT07S -40 TO +70 -SSTO+SO <t (PPM) 
BULEY FREQUENCY ...... 

TYPE RANGE FREQ. MAX. FREQ. MAX. FREQ. MAX. FREQ. MAX. CI);:) 
NEXT 

(kHz) TOl. SERIES TOl. SERIES TOl. SERIES TOl. SERIES ~CJ 1ST 12 
(%) RES. In) (%) RES. (1'1.) (%) RES. (.0.) (%) RES.(.n) CJ MONTH MOS. 

2.S-S 7Sk 8Sk 8Sk lOOk 

S-8 ±.01 60k ±.OlS 75k ±.02 75k ±.025 90k JT 40 100 

8-13.5 50k 60k 60k 75k 

BHS 13.5-30 75k lOOk 100k 125k 

30-50 ±.005 65k ±.009 90k ±.012 90k ±.02 110k NT 20 50 

50-100 55k 75k 75k 90k 

90-175 3.5k 3.5k 4k 5k 

175":250 ±.015 4k ±.017 4k ±.02 4.5k ±.03 6k +50 X 25 70 

BH6 200-300 4k 4k 4.5k 6k 

FRED. TOl. 1%) VI TEMP. 'RANGE 1°C) MAX. SERIES 
OTOSO OT07S -40 TO +70 ·-SS TO +90 RES;I.n.) 

200-299 4060 

BH61 300-399 ±.007 ±.008 ±.01 ±.015 5000' DT 
BR6 400-500 6000 

300-S00 1500 

BH6/BR6 SOO-S99 ±.003 ±.OO4 ±.007 ±.011 2000 SL 
& 20 40 

BX/BR2 600-800 c. 2500 ' .. 
32S-499 2000 

±.0025 ±.003 ±.OOS ±.OO7 
"2500 

GT 
500-600 

BH61 4S0-S99 2500 
BR6 ±.007 ±.009 ±.01 ±.02 P 

600-7S0 )~odo 
1-2 MHz -:S5 to+10S 400 

BH6/BR6 2-3 MHz ;200 
& 

BH4 3-4 MHz 100 

4-7 MHz ..••. : .. +.~Q:., .•. " At 
4 3 

BH6/BR6 
7-10 MHz BH4 30 

& 
±.002 ±.0025 ±.003 ±.OOS 

BX/BR2 
10-'20 MHz ' .• 25 

20-60 MHz 40 A3 

.60-87 MHz ···.····\i~9.:;;< 
BX/BR2 87-100 MHz 

AS 
75 4 4 

100;' 150MHz '90: A7 

ALL FREQUENCY TOLERANCES INCLUDE INIT.IAL CALIBRATION AT +2SoC. 
AGING VALUES ARE BASED UPON CONTINUOUS OPERATION AT +8SoC AND DRIVE LEVELS AS INDICATED. 
At. A3, AS, A7 DENOTE AT CUT-FUNDAMENTAL MODE, 3RD OVERTONE MODE, ETC. 

QUARTZ CRYSTALS' CRYSTAL OSCILLATORS 

MAX. 
DRIVE 
LEVEL 
ImW) 

0.1 

2 

2 

5 

2 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 
For further Information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTAL HOLDERS 
I 

BH & BX Series • solder sealed first name In frequency I control 

BR Series. resistance-weld sealed 
OR SPECIFY OIA., (7.92) 

2300 

.'" "·'''·'\b·=-l ~312 
(Q) 

.093(2.36 
OIA. 

.125 (3.IS) MIN'L 
OR SPECIFY ~'017(0.43) 

OIA. 

Ii 
TI 

.775 
(IU9) BH6A 

MAlt . 

. 2~·I::j;::==;;? 
(6.~ 

L- . 
. 352 0 (8.94) 0 0 

MAX. l 
TJ.757 (19.23 

MAlt. 

BR6 

n 
1.526 

(38.76) BH9A 

1~1::j;::==;;? 
.238 (6'F-

.4S6 
(12.34) 

jF'.Clu;r I MAX. 

. 3n-
(6.94) 0 0 
M . 

. 050 (1.27) OIA. 
PLUG-IN PINS 

BH66W BH64W 

• 030 (0.76) DV.. WIRE . 
LEADS .500 Q2.70) MIN. 
LENGTH OR SPECIFY 

L~ 
.125 (3.18) MIN~ .03gl~·711i) 

OR SPECIFY 

.125 (3.IS) MIN~ DIA. l 1(.(792) 
~S~~ ~ I"~ c6.030 (0.76) 312 

BH9W 

.050 (1.27) DIA. 
PLUG-IN PINS 

n CJ:D 
• 093(2.36) 

DIA. 

BH94W BH96W 

.030 (0.76)DIA. WIRE 
LEADS .500(12.70) MIN. 
LENGTH OR SPECIFY 

.040 (I.02)DIA . 
PLUG-IN PINS 

~ 
BR2W 
LJ 

.017 (0.43) DIA. WIRE 
LEADS .500(12.70)MIN. 
LENGTH OR SPECIFY 

BR2IW-W .017 (0.43)DIA~ 

~25(3.18) MIN.r-
(15.24) OR SPECIFY 

.125 (3.18) MIN.lab.017 (O.43) 
OR SPECIFY.L.- DIA . 

n 

.040(1.02) DIA. 
PLUG-IN PINS 

II 
BH42W 

.0 17 (0.4~ DIA. WIRE 
LEADS .500 (12.70) MIN . 
LENGTH OR SPECIFY 

INTERNALLY RUGGEDIZED DESIGNS ARE AVAILABLE FOR HIGHER LEVEL SHOCK AND VIBRATION. 

QUARTZ CRYSTALS. CRYSTAL OSCILLATORS 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

For further information call (814) 838-3571 or TWX 51 0~696-6886 
BULEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYL VANIA 16508 

CRYSTALS 

2300 

-Sli/el( 
Vacuum Sealed 
Ultra High Stability 

first name in frequency I control 

DESIGNED FOR OPTIMUM PERFORMANCE WITH TEMPERATURE CONTROL 
THIS OUTSTANDING GROUP INCORPORATES THE TECHNOLOGY AND CRAFTSMANSHIP THAT HAS MADE BLiLEY FAMOUS 
FOR QUALITY WITHOUT COMPROMISE. EXCEPTIONALLY LOW AGING AND HIGH a CHARACTERISTICS PROVIDE PRECISION 
REFERENCE FOR FREQUENCY STANDARDS, SYNTHESIZERS AND ULTRA STABLE SYSTEM CLOCKS. r790 J~~07ll ___ --r 

BG6IAH-5S/3S I .BOO 
(ZO.321 

OR li:::,) 
BG6ISCH-5S/3S 

.375(9.1531 
OIA. 

1.500 
(38.10) 

I 

.017 (0.43) 
OIA. 

INTERNAL CONNECTIONS 
(NOS, FOR REF. ONL.Y) 

1- CRYSTAL 
S-CRYSTAL 
7-NC 

BG6IAH-5S/3S OR BG6ISCH-5S/3S 
(GLASS ENCLOSURES) 

TURNING POINT 

TEMPERATURE 
COEFFICIENT 

.050(1.27) 
OIA. PLUG-IN 
PINS 

r- 69~~~.~SII .Z9~~7x~71-r----1 

I 
.775 

BAS (19.69) 
MAX. 

d:ffi===rI?~ 

f 
.360(9.14) 

MAX. 

I 
SPECIFY BAew FOR 
.030 (0.78) OIA. WIRE 
LEADS .500 (12.70) MIN. 
LENGTH OR SPECIFY. 

BA6/BA6W 

INTERNAL CONNECTIONS 
(NOS. FOR REF. ONLY) 

I-CRYSTAL 
4- GROUND 
!5 - CRYSTAL 
7-NC 

BK2IBK2W 
(COLDWELD SEALED METAL ENCLOSURES) 

11 "C 15 

0.4 

35 

(1 x 10-7/oC FOR 10 EACH S)DE OF TURNING POINT 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1289 



2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 
For further information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYLVANIA 1650B 

CRYSTAL OSCILLATORS 

2300 

I 
-S14'lu( 

General Purpose-Clock Oscillators first name In freqUencv! control 

Designed with primary emphasis, on Quality - Backed up by Top Technology 

1- N[G. osc. , nrc' aND. 
2 - VOL TAGE CONTROl,. OR N.C. 
S- +5 Vac 
4- OUTPUT 

I - NEG. asc. , ftF GND. 
2 - N.C, 
S - +5 VDC 
4 - OUTPUT 

.600 
(15.24) 

I -N.C. 
7- O"OI,lNO 
• - OUT~UT 

14-+5VDC 

(14 PIN DIP 
COMPATABLE) 

C8A 
--.l 

~.370(9.40) 
(~~~iL MAX . 

• ", t -1L,Oil5(O .• "'IOIA. 

1.5,10- N.C. 
T - GltOUND 
• - OUTPUT 

14-+IVDC 

(14 PIN DIP 
COMPATABlE) 

C79A 
---1. 

Lr:T--iT · .. · 
2UO DI-.OIIIO .• ., ':.:~) 

IS 081 DIA. .011 . 
RH 10.711 

I -N.C. 
. 7-GROUND 

a-cunuT 
14-+5Voc 

IJto:~AfralE) 

.. [~ 

"(CASE DESIGN INCORPORATES AN ALL METAL RESISTANCE - WELD HERMETIC SEAL ENCLOSURE.) 

GENERAL SPECIFI.CATIONS 
SUPPLY: +5Vbc 
OUTPUT: TTL LOGIC "1"+2.4 V MIN., LOGIC "0"+0.4 V MAX.. 

SYMMETRY: 60/40 DUTY CYCLE WORST CASE.:. 

LOAqi 19 TTL GATES 
SINE WAVE: 0,7 VRMS(1000n LOAD),800kHz - 25 MHz 

, 0.2 VRMS (50 n LOAD), 1 -150 MHz ' 

CUSTOM OPTIONS AVAILABLE: CMOS LOGIC, COMPLEMENTARY OUTPUTS, DUAL·FREQUENCY OUTPUTS 

FREQUENCY ADJUSTMENT: ELECTRICAL OR MECHANICAL AVAILABLE ON C26A AS A CUSTOM OPTION 

HERMETIC ENCL()SURES: C26A, C3A AND C79A 

QUARTZ CRYSTALS. CRYSTAL OSCILLATORS 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

For further information call (814) 838-3571 or TWX 510-696-6886 

BULEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTAL OSCILLATORS 

~300 

Temperature Compensated 
(TCXO) Crystal Oscillators 

first name in frequencyl control 

BLiLEY TEMPERATURE COMPENSATED CRYSTAL OSCILLATORSARE DESIGNED TO INTEGRATE THE CHARACTER· 
ISTICS' OF HIGH QUALITY COLDWELD SEALED CRYSTALS WITH TEMPERATURE COMPENSATED CIRCUITRY TO ACHIEVE 

IMPROVED FREQUENCY STABI LlTY WITHOUT TEMPERATURE CONTROL AND LOW AGING TO ASSURE LONG TERM RELIABI LlTY. 

STOCK OSCILLATORS - FAST DELIVERY 

BULEY FREQ. FREQ, SUPPLY lOCI TTL LOGIC 
TYPE NO. (MHz) STABILITY VOLTS REG. mA OUTPUT 

T26A411 + 5 ± 1% 35 "0": +0.4V MAX. 
1 ±1 x'10-6 

"1": +2.4V MIN. T26A412 
OVER 

+12 ±to% 30 

T26A413/440· 0-500 C + 5 ± 1% 25 Tr & Tf: 12 NS MAX. 

T26A414/441· 
5/10' SYMMETRY: 60/40. 

'.' +12 ±10% 35 LOAD: 10 TTL GATES 

T26A 

FREQ. ADJUST. RANGE: ±5 X 10 -6 MIN. AGING RATE: 1 X 10 -6/YA. 

CIJSTOM OSCILLATORS I BLiLEY TYPE T26A SERIES 

FREQUENCY RANGEl FREQUENCY STABILITY 

OUTPUT WAVEFORM vs 
TEMPERATURE RANGE 

/< MHz. --20MH;l! 
. ± 1 x 10-6 

o to +600 C 
±5 x 10-7 .,' SINEWAVE 

,21 

~~~--------9 
C'-IL 

(.71) ~ 040 (1.02) DlA. 

±l x 10::':6 
i. OR'" ±5 xiO';'7 

-20 to +700 C 

:.' .. ±1 X 10-6 -40 to +700 C 50kHz ..:...20 MHz 
. .TTL LOGIC ±2x 10-6 -55to +70oC 

'.' ..... ' ±1x10-7 +20 to +40oC 

SUPPLY REQUIREMENTS: 
+12 Voc ±10% REG. AGING RATE: 1 X to-6/YR. 

Options available: 
• CMOS logic outPUt from 1 Hz - 20 MHz 1.600 ' .. 0 .... ) 

• Sine Wave & TTL logic output from 20 MHz - 100 MHz 
• Other Supply Voltages 

Voltage Controlled (VCXO) Crystal Oscillators 

.. 400 
C.15.SI) 

BLiLEY VOLTAGE CONTROLLED CRYSTAL OSCILLATORS COMBINE INHERENT CRYSTAL STABILITY AND VOLTAGE 
CONTROLLED FREQUENCY DEVIATION IN A SINGLE SOLID STATE DEVICE. CENTER FREQUENCY 

RANGE FROM 1-100 MHz WITH PERFORMANCE CHARACTERISTICS TABULATED BELOW: 

·jI:.,'.()1%· '± 001%/' '0 to 50°C 
± :002% ' ". -20 to +700C 

,,'±~0,02%;, <:' .. Ot\')500C 
± .005% .,;" . "-20 to + 700C 
±.004%' •... ' ... O.to •• 500C· 
±;008% :';ZOto+70"C 

',.t.. ;005%,"" •...• 'Oto500C 
,:% .01% :,':20 to'+70"C 

• Standard design parameters are based on operation 
with -12 Vdc; 25 mA supply. Other voltages may 
be specified as a custom option. 

• Standard output is sine wave, typical 1 V rms into 
1000 ohms or .25V rms into 50 ohms. 

• Mechanical trim is provided for center frequency 
adjustment. 

• Typical modulation voltage is±5V with a modulat· 
ing input impedance of 10K ohms and modulation 
rate from DC to 20 kHz 

+12 

+8 

+4 

" " 0 
<J 

-4 

-8 

-12 

TYPICAL 
LlNEARTY CHART 

(C.F. 45 MHz & 
± 14 kHz DEVIATION) 

11'1, 
, I 11'1:1: lE' 

-=R#t~k 
I 

1:1. .: 
,'"," .. 1\ 
)·1/':1,".'. ..' 
i/ 

.', 

I 
. " 

f ,'J ii 
• ,." 

-4 3 2 1 0 +1 +2 +3 +4 

D. VOLTS 

.312 
(1.112) 

r 
.rlllll .•• 

" ...... x. 

.2:lOll.35IAEF.J 

.312 (1.',URtF.J 

V9A 
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:Colol"adoCrystal Corporation . 
(303) 667·9248 . 
2303 WestSth 51. I Loveland, Colo. 80537 
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EEM 1983. 

Comstron has developed optimum frequency 
or time domain filters to produce near 
theoretical system performance. These 
technology +. filt~i's are available as catalog 
items or custom tailored to your needs. 

Design 
Comstron has implemented modem network syn
thesis and physical realization techniques to the point 
where highly reliable, compact. LC and crystal filters 
are available - quickly and economically, Proprietary . 
computer analysis, modeling, and optimization pro
grams efficiently arrive at near-optium solutions to 
spectral, time domain. and stochastic problems, The 
Company's Enhanced Synthesis Program (ESP), Filter 
Optimization Program (FOP) and Parameter Op
timization Program (POP) provide design parameters 
for systems oriented functions, Requirements for group 
delay equalization. wide band arithmetlc symmetry, 
x/sin x amplitude correction. corrected Nyquist filters, 
phase compensation. and time domain respanse 
designs are routinely ond efficiently handled, 

Test 
The Company's commitment to excellence is evi
dent in its extensive test facilities, Automatic com
puter based network analyzers cover the frequency 
range from dc to·1.3 GHz with full plotting and printer 
output capability, Parameters which are 
automatically measured include amplitude 
response, phase response, group delay, and return 
loss, Time domain testing can also be performed to 
verify impulse response or response to complex 
waveforms, 
Computer directed environmental testing allows 
unattended measurements of performance over 
temperature on a production basis, Comstron's pro
prietary Automatic Filter Test (AFT) programs permits 
rapid and accurate generation of acceptance test 
procedures as well as full documentation and data 
files when required. 

Quality Control 
Comstron maintains a Quality Control Department 
that ensures compliance with MIL-I-4520BA and MIL
Q-9858A when applicable, Microscopic inspection, 
controlled environment. material control and 
traceability, solder training programs, and strict con
figuration management all contribute to producing 
an exceptionally reliable product. 
The quality control program is continuously 
monitored. Over the years since its inception. Com
stron has assembled a dedicated, conscientious 
staff whose pride of workmanship and customer 
loyalty is the keynote of the Company, 

. Send .for our complete Data Sheets. 

~IHI~~~ 
llJC IF''"~ H!lOOlXID~ 

ti . ~: 
. /J .& 

'8----· ·:UEJ·--·_·· !: \ j --~ 
'.'. !i·· 

"' . Ii 

~.: .. .... _. - .... ... ... '" ~ ... ... 

Standard Filter Catagories 
• FDM Channel 
• Quad Phase Matched 
• Miniature LC. 
• USB/LSB 
• Fiber Optic Repeater 
• Group Delay Equalizer 
• NPR Optimized 
• Pulse Response Optimized 
• Nyquist 
• Video 
.; Speech Plus 
• Group/Super Group/Master 

Group/Pilot Notch 
• 70/140 MHz Satellite IF Filters 
• 70 MHz SWltchable Equalizer 

(Delay or Amplitude) 

Call Comstron for applications assistance foryour LC and Crystal Filter requirements. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1293 
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2300 

CRYSTAL 
.OSCILLATORS 

Comstron, the technology leader in 
oscillators for military, commercial, and deep
space applications, welcomes the opportuni
ty to assist you with your crystal oscillator re- . 
qUirements. Through proprietary computer
generated design, testing and production 
techniques, Comstron delivers state-of-the
art low noise performance on VCXO's, 
TCXO's, Oven Controlled Crystal Oscillators 
and phase locked sources to 1 GHz. The Com
pany's Design for Optimum Performance 
CDOP) programs provide optimization of per
formance attributes as well as sensitivity 
analysis. Our design and high reliability 
resources can make the difference in your 
system. Listed are typical standard designs 
from our Oscillator product library. However, 
modifications to suit your specific needs are 
easily accommodated. 

VCXO's To 1 GHz 
TCXO's To·1GHz 

Voltage Controlled Crystal Oscillators 
Frequency 1-25MHz 25-150 MHz 150 MHz to 1 GHz 

Mod Range ±.1% ±.01% ±.01% 
Wider or Narrower Mod Range Available 

Output SineOdBm/ OdBrn/500hm OdBm/500hm 
50 ohm 

ECl ECl N/A 
CMOS to 10 MHz N/A N/A 

TTL . STTl to 100 MHz N/A 

Mod Voltage ±5V ±5V ±5V 
Variation in Sensitivity Available 

Linearity ±1% ±2% .±5% 
Temperature 

Range 0-55°C 0-55°C 0- 55°C 
Wider Temperature Range Available 

Stability 1 ppm 1 ppm 2 ppm 

Size 2 x 2 x .75" 2 x2 x .75" 3 x 1.5 x .75" 

Connector PC Mount PC Mount PC Mount 
Sl2ecial Connectors Available 

Ovenized Crystal Oscillators 
Frequency .1 to 25 MHz 25 MHz to 500 MHz 

Aging 1 x 10- 9 /day 1 x 10-'/day 
Rate 

Improved Stability Available 

Output Sine OdBm/50 ohm OdBm/500hm 

Temperature - 20 to + 60°C -20to +60°C 
Range 

Temperature 3 x 10-' 5 x 10-' 
Stability 
Supply 28V 28V 

Voltage 
Adjustment ±1 ppm min. ±1 ppm min. 

Range 
Size 2" x 2" x 4" 2" x 2" x 4" 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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Temp-erature Compensated 
Crystal Oscillators 

Frequency .1 to 25 MHz 25 MHz 150 MHz 150 MHz to 1 GHz 
Temperature 

Range 0·C-60·C 0·C-60·C 0·C-60·C 
Wider Temperature Ranges Available 

Stability 5 x 10 - 7 5 x 10 - 7 1 x 10 - , 

Output Sine OdBml OdBni/50 ohm OdBm/50 ohm 
50 ohm 

ECl ECl N/A 
CMOS to 10 MHz N/A N!A 

TTL STTl to 100 MHz N! A 

Aging 1 x 10 - '/year 2 x 10 - '!year 2 x 10 - '/year 
Rate 

Supply 12V 12V 12V 
Voltage 
Current 10ma 10ma 10ma 

Size 2" x 2" x .75" 2" x 2" x .75" 3" x 1.5" x .75" 
Connectors PC Mount PC Mount PC Mount 

Special Connectors Available 

Phase Locked Crystal Oscillators 
Comstron's preeminant technology in frequency syn
thesizers and locked sources can be put to use in your 
system. Modular building blocks are configurable to 
cover frequencies from low audio to 1 GHz. When system 
requirements dictate superior short term stability (phase 
noise ),Iong term stability and reliability, Comstron's OEM 
line fills the need. 

Ordering Information 
How to Specify Part Number: 
o for Oscillator; Example: 
plus one letter for type. 

P = Oven controlled Crystal Oscill,ator 
V = VCXO 
T = TCXO 

plus one letter for output 
S = Sine 
E = ECl 
C= CMOS 
T = TTL 

plus four digits for frequency 
XXXX in .1 MHz 

OVS·0214 
Oscillator VCXO Sine 21.4 MHz 

Where requirements differ from listed 
models, choose the closest model and 
provide details regarding your specific 
needs. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices DirectQry 

2300 



2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

THE CONNOR-WINFIELD CORPORATION 
WEST CHICAGO, IL 60185 PHONE (312) 231-5270 
CABLE CONWINWCGO TWX NO. 910-230-3231 

,CONNOR WINFIELD spotlights these new models: For over twenty years, the CONNOR WINFIELD Corporation has 
been producing high frequency control products for both military and 
commercial applications. CONNOR WINFIELD has built an excellent 
reputation as a source of custom designed oscillators. We are also able 
to provide attractive discounts on large volume orders, but if yOu are in 
a hurry, our low volume'lead times are consistently short on all 
standard models. 

* ECL·A,S ECL logic in a DIP metal paCkage-up to 200 MHz (pg. 1) 

What follows is only a partial listing of the extensive oscillator 
capabilities we have available. We invite you to write or ,call us with your 
special oscillator requirements; or if you would like to know more about 
our new models, our engineers and sales staff arE! available to assist you. 

Pin Connections 1.798~.J. r-.60q~ 

* PL 14R1,2,3 phase lock oscillator in a 14 pin DIP package. (pg. 3) 
,*SW1, SW2 High frequency sine wave-up to 200M Hz in a .2" 

*C14R5L 
*S15R8 

high DIP package. (pg. 1) 
High frequency TCXO ina 1" x 1" x .62" package (pg. 3) 
rugged solid state oscillator in a .2" high DIP metal 
package. (pg. 2) 
low current CMOS logiC-<1mA (pg. 1) 
Low cost, fast delivery of TTL DIP oscillators-stock 
frequencies only. (pg. 2) 

• FULL MILITARY SCREENING AVAILABLE ON MOST OSCILLAlOR MODELS! 

F·198 =:u 1.600 I . .j. Pin Connections 
::l-' 1 Output 1 N/C §200r 10 0 ~ 

7 Common L .J 0 o--I. 
-r ~97 JBB :~oo 

8 Output .2'i0 DIA .. OI8 ' T'l 0 0-x: 

Lc:::::J~~.r 1°0 00 

.250 JL:I:~~I:! t·~U 0
0 o. 

.188 .300 7 Ground 
=t-. 8 Osc. Monitor 

t 14 Vcc 
14Vcc .02'i 0 0 ,.... r MAX. '--:-----;-'. I 

Duty Cycle 

Supply Vollage 

Supply Current 

Available Options: 

GLASS STANDOFFS 1..-.1188 -J 

so/so ±IO% 

+5Vdc ±5% 

8smamax. 

Gating-Pin I-Logic 0 enables-Logic I disables 
Other Temperature Ranges and 
Frequency Tolerances Available 

Low cost on large volume orders 

10k Load 

DPS2- Supply Voltage +6Vdcto + ISVdc 
Output Voltage I.SVrmst03Vrms 

r .GLASS STANDOFFS I- .~86 ...J 

SWI- Supply Voltage +SVdc • See Page 2 for Fast Delivery TTL Clocks 
Output Voltage OdBm 

SW2-. Supply Voltage +12Vdc 
Output Voltage 10dBm 

SOQLoad 

5012 Load 

•• New Product: CI4RSL Low Current CMOS Oscillator "I rnA at SVdc, "Sma at ISVdc 

Engineer Note: CW Hybrid Facilities are capable of producing custom Hybrid Oscillators to meet 
your special reqUirements. 

Total Harmonic Distortion <5% Specifications subject to change Without, notice 

1·1296 CW PG.f1 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2300 CRYSTALS. OSCILLATORS. & CRYSTAL FILTERS 

THE CONNOR-WINFIELD CORPORATION 
WEST CHICAGO, IL 601.85 
CABLE CONWINWCGO 

TTL DIP CRYSTAL __ _ 

PHONE (312) 231-5270 
TWX NO. 910-230-3231 

2300 

Fast Delivery on Stock TIL Frequenc'Hs-----------1 

20Mhz-1BMhz-12Mhz-10Mhz-8Mhz-BMhz-4Mhz-2.048Mhz-2Mhz-1Mhz 

:=r-± Pin Connections 
~ .300 1-NC a-Output 

'----;-----;-.-/T 7-Ground 14-Vcc t--='-~-'-;-;-7."'-"---t----'------1 

R 41(" .' /1 Pin Connections 
j.~9 .~o 14 Vcc 

l . . j 7 Ground 
... L.--.60~ Output: 

D13E 

D14E 

Dl1E 

r-F .78 --+J 813, 013, Pin 8 Output 8 JD I I vO 1 814,014 Pin 1 Output I-=--:--~_+-,--=-"';'-'-"':"";"';'--'--.L....:...~---L-";-=-"-'--'-':;';"';;;-'--";;'-~ 
j .'i9 ]0 811,011 Reflow Pads ~:n:m~;-I------;;;:~:-;-;;;:;-----------'-I 

l 0 Pads 1 &8 Output 
~tfJ:R REFLO~ISDI"', L.--_6o~ 

~1 i D DaD D D ]gMOdel 

J ... 0 •• J I----'-'----~'-'----'+~--J----::.:=-+::..:.:::::.:.:~~~~~ 

. 0.02' ~O.78-----l 
~------~---+~~-r----~~--~~~~~--r-~~ 

f---.600----J . 

Pin Connections L 13-Square Pins 
14 Vcc .017" x .017" 
12 Output L 14-Flat Pins 
7 Ground 0.16" x .023" 

NEW MODELS 

r--.Sl'i 1..-1 r-.600 --1 
L·§.200r 1@ " ~ '-.1 0 o-..:t. 

""'T .'iI'7- .lee .-~oo 

.2.0 VIA . . 018 . T l 0 0---xc 
.02, iii iii -,---,; 

MAX. I r GLASS STANDOFFS l-.~88 ~ 
Pin 1-N.C. 7-Ground 

Connections a-Output 14-Vcc 
All Metal Packages Hermetically Sealed ".:Trademark of Zilog, Inc. 

* * All dimensions in inches Specifications subject to change without notice 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory CW PG. 2 10 1297 



2300 CRYSTALS. OSCILLATORS. & CRYSTAL FILTERS 

THE CONNOR-WINFIELD CORPORATION 
WEST CHICAGO. IL 60185 PHONE (312) 231-5270 
CABLE CONWINWCGO TWX NO. 910-230-3231 

r . oUTPUT 1 
'·l7~. VOLT .. AGE CONTROL 1 fJ .03DIA'r 

SU!PLY ± GRO~ND -.! 
~1.n~ FREQ.ADJUST 

Voltage Control t---'---....:...:...."'-----~---t 

Digitally Compensated Crystal Oscillator 
The D.CXO provides the high stability of 

an ovenized crystal oscillator while con
suming much less power and requiring no 
warm uptime .. 

2300 

ThememoryintheDCXOisaisore- ~~~~~dTIDmill!Sill!S~~ffi~~~L~~~ programable should the crystal age or drift Iii! 
out of tolerance over lime. 

. 0:;' 
1"1'"0.7 'f<0.6~ i<"0.2~ ~o.~ .' r OUT J~ ... [. . MO 

. Model . 
1·.~"2 . C12_*_'_ 
it: ; AND 

F~. . 0.010IA. C24 * Ad.Jost 

. .' r 2:::~ r~~~~jn l"" ..i '. --.-

1.2, : C2Lj : 
PIN O'MENS'''''i :: ']0 PIN CONNECTIONS 
.Ol~ '.016 I I 5 OUTPUT 

. :: 12GROUND . 
i- .600 -l .,.j 1<-.19 24 POSITIVE + 

~~~,~ Ii] H'~: :~: : :It mumSOItlAX k- ~ + .boo 

TTL or Sinewave Series 
Tight Tolerance Crystal Oscillators 
L11* through L14* Series-Discrete Oscillators 
F11* F14* Series~hick Film Oscillators 

•• All dimensions in inches 
All specifications subjeClIO change without notice 

1·1298 CWPG.3 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



TERS 2300 

THE CONNOR-WINFIELD CORPORATION 
WEST CHICAGO, IL 60185 
CABLE CONWINWCGO 

Fill in Blanks to Construct Your Model Number. 
Example: X F 3 

When ordering 'Please 
Specify; Series No., Model 
No., Frequency & Supply 
Voltage. 

[KJ 
FREQ.STAB. 
W,XorZ 

'[',' trDUT 1.16 

., 11 t·' ! 
~.~ I J 1~I'I.30 '~I , . i.ti~. L.- 1.60. 

'All dimensions in inches 
Specifications subject to change withciut notice 

[IJ 
OUTPUT 
A,B,D, 
E,ForG 

[IJ 
PACKAGE 
1,2,3; 4or5 

I.I\~ f!<)"lZ'~ 
HEIGHT ,100 ~ i I STuDs 
2.0MIN. . It 
3.0 MAX. r <r PI$2~' 1 I 

I." _+_.J 1.\0 

L Ita\I~11 
@-~@ ::!.J. 
~I.\o=.;.j 

PHONE (312) 231-5270 
TWX NO. 910-230-3231 

~~~I~: , RID~l' . 2.0 MAX. 
KEY 0 

~ ~ U'·'" 00 

~~~ fa 1.9MIN. us 
2.0 MAX. n 

BIIOWN-

. =,,, !:='"~ 

EEM 1983 For manufacturers'-sales offices refer to Manufacturers & Sales Offices Directory CW PD, 4 1- 299 



2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

CROVEN CRYSTALS 
500 Beech Street 
Whitby, Ontario 
Canada UN 585 
416 668-3324 
TWX: 610-384-2750 

Division of Kidde Canada Limited 

KlDIE 

MILITARY CRYSTAL UNITS 

We are on the Qualified Products List (QPL) for the types below. 

MILITARY MILITARY FREQUENCY RANGE CROVEN 
CR-TYPE SPEC. NO. IN MHZ CODE 

CR-5A/U' 3098177 2.000- 10.000 A170 FWM-25 
CR-6A/U' 3098178 2.000- 10.000 A170 FWJ-13 
CR-8A/U' 30981111 1.000- 10.000 A170 FWJ-OO 
CR-18A/U' 309813 0.800- 20.000 A061 FWM-32 
CR-19A/U' 309814 0.800- 20.000 A061 FWM-OO 
CR-52A/U' 3098/30 10.000- 61.000 8061 FWM-OO 
CR-55A/U' 3098133 17.000- 62.000 8180 FWM-OO 
CR-56A/U' 3098/34 50.000,125.000 C180 FWM-OO 
CR-58A/U' 3098/36 0.800- 20.000 A170 FWM-32 
CR-59A/U' 3098/37 50.000-125.000 C180 E8S-00 
CR-60A/U' 3098138 5.000- 20.000 A180 FWM-OO 
CR-61/U' 3098139 17 .000- 61.000 8180 E8S-00 
CR-64/U' 3098/42 2.900- 20.000 A180 FWM-30 

hy men and machines. CR-65/U' 3098143 10.000- 61.000 8061 CXP-OO 
CR-67A/U' 3098145 17.000- 62.000 8180 CUM-OO 
C.R-69A/U· 3098147 2.900- 25.000 A180 CSM-30 
CR-72/U' 3098150 17.000- 61.000 8259 FWM-OO 

Croven Crystals were the ultimate choice for the 

sophisticated radar system used in the F-16 Fighter 

Aircraft, as well as other high reliability requi'remerits 

around the world. 

If your system requires superior component performance, ~ ""' .. ' .. ' ,.(( .. 

CR-76A/U' 
CR-77/U' 
CR-78A/U' 
CR-79/U' 
CR-80/U' 

3098/53 16.000- 61.000 8180 CSM-OO 
3098155 17.000- 62.000 8251 CSM-OO 
3098/62 2.200- 20.000 A251 FWM-30 
3098163 2.200- 20.000 A251 FWM-OO 
3098157 50.000-125.000 C180 CSM-OO 

call us or write for our free catalogue. 

All U.S. shipments are quo"ted in U.S. dollars' 
f.o.b. BUFFALO, N.Y. We clear customs and pay all duties. 

CROVEN 
Division of .Kidde Canada limited 

KIDDE 
500 Beech Street, Whitby, Ontario, Canada 

.Telephone (416) 668-3324 TWX 610-364-2750 

CR-81/U' 3098158 
CR-82iU' 3098/59 
CR-83/U' 3098/60 
CR-84/U' 3098 161 
CR-89/U' 3098/67 
CR-97/U' 309B/72 
CR-l06A/U' 3098/82 
CR-I17/U' 3098/93 
CR-139/U' 309B/118 
CR-140/U' 309B/119 
CR-157/U' 3098/137 

HOW TO SPECIFY A QUARTZ CRYSTAL 

17 .000- 61.000 8251 FWM-OO 
50.000-125.000 C251 FWM-OO 
50.000-125.000 C251 CSM-OO 
17.000- 61.000 8251 E8S-00 
2.120- 6.200 A321 FWM-30 
8.000- 10.000 AIBO FWJ-32 

10.500- 11.500 AIBO FWM-32 
30.000- 63.000 8251 DEJ-OO 
20.000- 22.000 AIBO FWM-30 

3.500· 12.500 A061 FWM-60 
0.800- 20.000 A330 FWM-OO 

If the parameters for the crystal in question are not already covered by a MI~-SPECIFICATION or by a formal SPECIFICATION CONTRO~ DRAWING, then Items 1 
through 6 are essential. . 
(1) MODE OF OPERATION i.e. fundamental, third, fifth, seventh, ninth or eleventh overtone. 
(2) HO~DER STY~E I.e. HC·6/u, He-18/u, HC-35/u, etc, depending on yciur individual application and the frequency. 
(3) CALIBRATION TO~ERANCE AT REFERENCE TEMPERATURE I.e. ± 20 ppm @I + 25°C, ± 5 ppm @ + 75°C, etc. 
(4) TEMPERATURE STABILITY the allowable frequency deviation over a specified temperature range, with reference to the actual frequency measured at the cali-

. bration temperature. (Le. ± 15 ppm, ± 2.0 ppm, etc.) . 
OR TOTAL TOLERANCE the total allowable deviation over a specified temperature range, with reference to the nominal frequency (i.e. calibration tolerance 
and temperature stability combined). (I.e. ± 50 ppm, ± 30 ppm, etc.) 

(5) OPERATING TEMPERATURE RANGE the temperature range over which the temperature stability or the total tolerance is to be effective. 
(6) CIRCUIT CONDITION will be either PARA~~E~ or SERIES resonance. if PARA~~E~ resonance, please state the I~ad capacitance. 

SPECIFICATION CODING . 
We use a system whereby we code the majo( parameters Of a crystal specification using a combination of 9 digits. A typical code would be A251DFE-32 and 
would be interpreted as follows. A = fundamental mode, 25 = He-25/U holder, 1 = undercut pins per MI~-H-l0056, D = calibration tolerance of ± 10 ppm @ 

+ 25°C, F = temperature stability of ± 20 ppm with reference to the actual frequency measured @I + 25°C, E = temperature range of - 15°C to + 65'"C over 
which the temperature stability is effective -32 = a circuit condition of parallel resonance and with a load capacitance of 32 pF 

MODE HO~DER 

CALl8RATION 
TOLERANCE 

AT REFERENCE 
TEMPERATURE 

TEMPERA TURE 
STABILITY OR 

TOTA~ TO~ERANCE 

OPERATING 
TEMPERATURE 

RANGE ( C) 

CODE DESC. CODE DESCRIPTION CODe DESCRIPTION'·' CODe DESCRIPTION CODe DESCRIPTION CODE DESCRIPTION 

A Fund 06 
8 3rdot. 13 
C· 5th ot. 17 
D· 7th ot. 18 
.E· 9th ot. 25 

32 
33 
34 
35 
37 
39 
BO 

HC- 6 standard '* * 
HC-13 standard 
HC-17 standard 
HC-18 standard 
HC-25 standard 
HC-32 standard 
HC-33 (HC-6 "wires) 
HC-34 (HC·13 wires) 
HC-35 (TO 5 - type) 
He-37 (TO 8 - type) 
HC-39 (Flat-Pack) 
HC-45 (micro-min.) 

o Standard 
1 Undercut pins 
2 Modified can 

height 
3 Slimline 
4 3rd wire 
5 Modified can 

height 
6 Modified can 

height 
7 Coldweld 

8 
C 
D 
E 
F 
G 
H 

= 5 PPM 
= 7 PPM 
= 10PPM 
= 15PPM 
= 20PPM 
== 25PPM 
= 30PPM 

9 Resistance 
Weld 

M == 50PPM 

* Available at series resonance only 
** Standard types for all codes as per MIL-H-10056 

*** Not all holders available with modifications 
*.* * When using a Croven code only to describe your requirement, 

you must choose from one of the following standard load 
capacitance values', 10, 12, 14, 16, 18,20,24,27,30, 
32,35,40,45,50,55,60,70,80,90,100pf. 

:t. Total lolerance (measured from nominal frequency) 

X 
Y 
Z 

8 
C 
D 
E 
F 
G 
H 
J 
M 
~ 

K 
N 
S 
T 
U 
V 
W 
P 

.R 
o 

~_ 2PPM stability X 
_. 3PPM stability Y 
=- 4PPM stability Z 

A 
~. 5pPM stability 8 
== 7PPM stability 
== 10PPM stability D 
== 15PPM stab! lity E 
== 20PPM stability F 
== 25PPM stability G 
== 30PPM stability H 
== 40PPM stability J 
== 50PPM stability M 
== 75PPM stability ~ 
==100PPM stability T 
==150PPM stability N 
Specific curve P 
== 20PPM i (8)t R 
== 25PPM, (C)t S 
== 30PPM t (D)t 
== 50PPM, (F)t 
==100PPMt (H)t 
'==200PPM, (M)t 
Not Specified 0 
t We use these . 

calibration codes With 
corresponding 10Iai 
tOlerances 

+15to+35 
+ 10to + 40 
+ 5to+45 
+ Oto+50 
I-- 5 to ~- 55 

-10to+60 
-15to + 65 
-20to+70 
-25to + 75 
-30to+80 
-40to+90 
-55to'+ 105 
+ 551+ 65 Oven 
+ 60/+70 Oven 
+ 65/+ 75 Oven 
+ 701+ 80 Oven 
+ 751 -'" 85 Oven 
+ BO/-'- 90 Oven 

Reference 01 
Calibration 
temperature IS the 
mld·pOlnt of the 
above rang~s 

Not Specified 

CODE 

CIRCUIT 
CONDITION 

DESCRIPTION 

00 Series 
resonance 

01 Parallel resonance 
load capacity 
100pf or more. 

10 to 90 Parallel resonance 
load capacity 
in pi as indicated 
by code. ~ ~ II A 

99 Calibration 
at reference 
temperatiJre 
in customer's 
oscillator. 

1·1300 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

CTSKNIGHTS 
SPECIALISTS IN FREQUENCY MANAGEMENT 

1.0-175.0 MHz 
CRYSTALS 

STANDARD DESIGNS 

CTS Knights offers standard crystals, available in 
Resistance. Weld, Solder Seal and Coldweld pack
ages. All three are available in the two basic holder 
sizes (HC-I8 and HC-6), with pin or wire lead ter
minations. 

CHART A shows standard part numbers which can 
be purchased by specifying only part number and 
frequency. The type of seal is indicated by the part 
number prefix. 

R = Resistance Weld 
S = Solder Seal 
K = Coldweld 

In chart A all part numbers have the R prefix. If you 
wish Solder Seal or Coldweld, change the prefix letter. 
When ordering standard crystals by part number, you 
will receive the following electrical specifications: 

CALIBRATION TOLERANCE: 

Solder Seal ±.003% @ 25°C 
Resistance Weld :t.002% @ 25°C 
Coldweld ±.002% @ 25°C 

LOAD CAPACITY: Last letter specifies load: 
A = 20 PF 
B = 32 PF 
C = series resonance 

RESISTANCE: Specified on chart A 

SHUNT CAPACITY: 7 PF Max. 

STABILITY: ±.003% of 25°C frequency from 
-40 to + 70°C 

AGING: 
Solder Seal- < 10 PPM/YR 
Resistance Weld - < 5 PPM/YR 
Coldweld - < 3 PPM/YR 

To order standard crystals, specify P / N and frequency. 
EXAMPLE: To order the basic HC-49 package size 
with wire leads, Resistance Weld, at 4.00 MHz, 20 PF 
load capacity, specify: "R1335-2-BA @ 4.00 MHz." 

CRYSTAL PERFORMANCE CURVES 
50~-----------------------------' 

AT-CUT CHARACTERISTIC CURVE FAMILY 
RELATION OF FREQUENCY AND 

C TEMPERATURE TO ANGLE OF CUT 

25 
A. 

~ 
0- B e:: 
>-c..:> 
ffiO 
::::l B 0 
LU 

"" A ...... 

C 
ANGLE MAX. TEMP. STABILITY RANGE 
LOW NARROW 00-50°C typ.) 
MED. NORMAL (- 30 + BO°C typ.l 
HIGH WIDE (-55 +105°C typ.l 

30° 100° 
TEMPERATURE °C 

FIG. 1 

50~--------------------------------~ 

45 

40 

~ 
0-

e:: 35 
z 
o 
;:: 
::; 30 
G:i 
c 
>-
~ 25 
LU 
::::l o 
LU 

"" ...... 20 

15 

10 

5 

AT-CUT TEMPERATURE CHARACTERISTICS 
FREQUENCY DEVIATION VS_ TEMP_ LIMIT 

EXAMPLE, TEMP. LIMITS -30 TO + lO°C 
I. FIND LARGEST DIFFERENCE BETWEEN LIMIT 

TEMP. AND 30°C (1-30 -301=60°) 

2. FOLLOW 60°C LINE UP TO FIND 
FREO. DEV. AT THAT TEMP. 

10 20 

FIG. 2 

80 90 

CTS KNIGHTS • 400E ~eimann Ave., Sandwich, Illinois 60548 • Telephone (815) 786-8411 • TWX 910-642-0860 Cable CTS 

EEM 1983 For manufacturers' sales offices referto Manufacturers & Sales Offices Directory CTS KNIGHTS PG. 4 1·1301 



2300 CRYSTALS. OSCILLATORS. & CRYSTAL FILTERS 2300 

CTS KNIGHTS 1.0-175.0 MHz 
SPECIALISTS IN FREQUENCY MANAGEMENT CRYSTALS 

CRYSTAL PERFORMANCE CURVES CUSTOM DESIGNS 
-50r---------~~~----~~~~~~~ 

(CM)(IO') FREQ. (MHZ) CM (Ff) Co (PFl 
_ 40 PULLABIUTY (PPM! PFl = 2(Co + C,)' {1.0.2.0 5.8 2 

CM(OR C,) - MOTIONAL CAP. FUND 2.04.0 8·12 3 
-30 CL _ LOAD CAP. OF CIRCUIT . 4.0·6.5 12·20 5 

6.5·25 20·25 6 
Co- CRYSTAL SHUNT CAP. \ 

-20 

-15 

-2 

* ALL CAPACITIES FOR • 
FORMULA IN PF ,_ ~ 

~ 
(;,0 

x 

~~ . 

3RD OT 20·75 1.0·2.5 
5TH OT 50·125 <.5 
7TH OT 100·175 <.25 

4 5 7 10 15 20 30 50 
CM (OR C,l IN FF 

FIG. 3 

A FUN~ II II 
550 

(I) 500 
:;: 
~ 450 
~ 400 
~ 350 
~ 300 

~ ~AXIMUM RESISTANCE VS. FREQUENCY 
CUR~ES FOR VARIOUS HOLDER SIZES 

LEGEND·!iOLDE. 
A H-I] I R·17 K·17 
B H-5 R·5, K·5 
C H·3 .·3 K·3 

L.U 

c:: 250 
~ 200 c:: 
~ 150 

100 
50 

\ 
\\8 FUND 

'\ 
~\ ~ FUN 

'" '" '" ~, "--.: :::--.:: t---

D H·3 '·3 K·3 
H·17 '·17 K·17 

E H·3 R·3 'K·3 
F H·3 R·3 K·3 

F]TIC 
D E 5TH 

3"D 

!--

Custom crystals include any which cannot be ordered 
by Specific CTS Knights part number. It does not 
automatically mean increased cost. Tighter specifi
cations, detailed parameter testing, etc., involve addi
tional cost factors. 

Design limits are stated below. Your own specifi
cation can be written witbin these limits. This is 
intended as a practical window and does not exclude 
other designs. Query us first on State-of-the~Art needs. 

HOLDER: Resistance Weld, Solder Seal and Coldweld 
holders are available.,See .outline drawings section. 
Note availability of hold-down top wires. 

FREQUENCY RANGE: 1 MHzto 175 MHz (see chartA 
for holder vs frequency). 

CALIBRATION: ±.0005 to ±0.1 % @ 25°C 

TEMP. STABILITY: ±.0002% to ±.01 % of 25°C Fre
quency depending on temperature range. 

TEMPERATURE RANGE: Common ranges are: 
o to 70°C 

-30 to + 85°C 
-55 to + 105°C 

PULLABILlTY: If required (see Fig. 3) 

LOAD CAPACITY: When designing your circuit, keep 
in mind that 20 PF, 32 PF and series resonance 
are common load capacities. Spec the load of your 
circuit. Loads between 15 PF and series can be 
specified without cost impact. 

SERIES RESISTANCE (Rs): See performance curve 

DRIVE LEVEL: 1-10 MHz . 0.1 to 5.0 MW 
Above 10 MHz 0.1 to 2.0 MW 

SPURIOUS FREQUENCY: 6 db min. separation (2:1 
for Resistance) is practical for any crystal fre
quency. Better attenuation is available in many 
areas. 

To order custom crystals, describe the crystal in full, 
using the parameter format shown. Consult the fac-

2 3 4 5 6 7 8 910 20 3040506080100 150200 tory if necessary. 
'I I 

FREQUENCY MHZ 

FIG. 4 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

CTSKNHGHTS 
SPECIALISTS IN FREQUENCY MANAGEMENT 

HIGH STABILITY PRECISION CRYSTALS 1 MHz - 40 MHz 

PRECISION 
CRYSTALS 

Precision crystals are used in applications where 
long term aging of better than 2 PPM/YR is required. 
Two groups are available; those calibrated at room 
temperature and those calibrated at an elevated 
temperature, usually between 70° - 1000 e, for oven
ized oscillator use. 

Frequency stability over temperature is tailored to 
customer's specific need. Frequency deviation over 
temperature may be held within ±5 x 10'7 of the 
characteristic AT curve. 

CRYSTAL CTS FREQUENCY CALIBRATION 
TYPE HOLDERt RANGE MODE TOLERANCE 

For Room K3/K3W 8-25 MHz Fund. ± lOx10·6 @ 25°e 
Temperature K3/K3W 25-40 MHz 3rd ± lOx10·6 @ 25°e 

Oscillator K5/K5W 3-10 MHz Fund. ± lOx10'6 @ 25°e 
use K17/K17W 1- 5 MHz Fund. ± lOxlO·6 @ 25°e 

For Ovenized K17/K17W 1- 5 MHz Fund. ±5xlO·6 @ Temp. 
Oscillator K17/K17W 4- 7 MHz 3rd ±5x10·6 @ Temp. 

use K17/K17W 7-30 MHz 3rd ±5xlO·6 @ Temp. 
* 5xlO'1°/day available. * T05 and T08 holders are available at many frequencies, consult factory for details. 

PERFORMANCE CURVES 
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150 ....., 
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2 3 4· 5 6 7 8 9 10 

LEGEND 

A K17 1·10 MHZ (FUND.) 
B K17 4·30 MHZ 3'D OJ,) 
C K3 8·25 MHZ (FUND.) 
D K5 3·10 MHZ (FUND.) 

FREQUENCY (MHZ) 

FIG. 5 

20 30 

AGING DRIVE Q 

1x10·B/day .1 MW 100K-400K 
1xlO·B/day .1 MW 100K-400K 
1xlO·B/day .1 MW 100K-400K 
1x10·B/day .1 MW 100K-400K 
1xlO·9/day .1 MW 100K-500K 
1xlO·9/day* .1 MW 800K-1.5KK 
1xlO·9/day .1 MW 800K-1.5KK 

STABILITY VS. TEMPERATURE 

500 

'" 400 
0. 
0. 300 
:0= 
<i 200 SLOPE M 

100 

0 
-5 +40oc +5 

~f f = (3ppb/oc2)X~T' 
Slope = (6ppb/oc)x~ T 

500 

'" 400 
0. 
0. 

:0= 
<i 

0 

~f = (lOppb/oc2)x~T2 

Slope = (20ppb/oC)x~T 

500 

'" 400 
0. 
0. 

:0= 
<i 

0 
-5 + 100°C +5 

~ = (20ppb/oC2)x~ l' 
f 

Slope = (40ppb/OC)x~T 

NOTE: Curves assume no thermal 
shock due to oven cycling. 

FIG. 6 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

CTSKNIGHTS 
SPECIALISTS IN FREQUENCY MANAGEMENT 

MILITARY CRYSTALS 
CTS KNIGHT'S test lab is government approved for 
qualification testing to military specification MIL-C-
3098G, and includes equipment for environmental 
testing such as humidity, shock, vibration and aging. 

. MILITARY 
CRYSTALS 

Production test equipment conforms to maintenance 
and periodic re-calibration required by US Govern
ment calibration system requirements in MIL-C-
45662A. 

CTS KNIGHTS is QPL Approved On The Following Military Types: 
CR-18A/U (1-5, 10-20 MHz) CR-72/U 
CR-19A/U (l-5, 10-20 MHz) CR-75/U (50-110 MHz) 
CR-52A/U (19-61 MHz) CR76A/U (l7-61 MHz) 
CR-54A/U (50-110 MHz) CR-78A/U (4.2-20 MHz) 
CR-55A/U CR-79/U (4.2-20 MHz) 
CR-56A/U (50-110 MHz) CR-81/U (17-62 MHz) 
CR-58A/U (1-20 MHz) CR-82/U (50-110 MHz) 
CR-60A/U CR-83/U (50-110 MHz) 
CR-64/U (4.2-20 MHz) CR-89/U 
CR-67 AI U CR-97 I U 

MIL-EQUIVALENT CRYSTALS 
MIL-C-3098G requires special testing to ensure com
pliance with the entire specification. Any crystal 
marked with the "CR" number must receive this 
testing. 
If your required crystal details match those of a mil 
spec in general.parameters, but your commercial ap-

SPEC SHEET MIL MIL CTS FREQUENCY 
!IIIL·C·309B ,TYPE HOLDER HOLDER RANGE· MHz 

/3 CR-18A/u HC-6/U R17 1.0-20.0 
/4 CR-19A1U HC-6/U R17 1.0-20.0 
/30 CR-52A/U HC-6/U R17 20.0-61.0 
/32 CR-54A/U HC-6/U R17 50.0-100.0 
/33 CR-55A1U HC-18/U R3W 20.0-62.0 
/34 CR-56A/ U HC-18/ U R3W 50.0-110.0 
136 CR-58A1U HC-17/U R17 Mod. 1.0-20.0 
/38 CR-60A/U HC-18/U R3W 5.0-20.0 
/42 CR-64/U HC-18/U R3W 4.2-20.0 
/45 CR-67A/U HC-18/ U R3W 20.0-61.0 
/50 CR-72/U HC-25/ U Mod. R3 Mod. 20.0-61.0 

/53 CR-76A/U HC-18/U R3W 20.0·61.0 
/55 CR-77/U HC-25/U R3 17.0-62.0 

/62 CR-78A1U HC-25/U R3 4.2-20.0 
/63 CR-79/U HC-25/U R3 4.2-20.0 

/58 CR-81/U HC-25/U R3 20.0-62.0 
/59 CR-82/U HC-25/U R3 50.0-110.0 

/60 CR-831 U HC-25/U R3 50.0-110.0 

/67 CR-S9/U HC-32/U R5 2.12-6.2 
/72 CR-97/U HC-18/U R3W 8.0-10.0 
/82 CR-106/U HC-18/U R3W 10.5-11.5 
/87 CR-111/U HC-18/U R3W 20.0-62.0 
/90 CR-114/U HC-25/ U Mod. R3 Mod. 2.9-3.S5 

/93 CR-1l7/U HC-25/U R3 30.0-63.0 

/101 CR-124/U HC-18/~ R3W 2.9-3.8 
/1 OS CR-128/U HC-18/U R3W 20.0-62.0 
/118 CR-139/U HC-18/U R3W 20.0-22.0 
/119 CR-140/ U HC-6/U R17 9.5-12.5 
/122 CR-141/U HC-18/ U Mod. R3WMod. 50.0-90.0 

/137 CR-157/U HC-33/U R17W 1.0-20.0 

CR-106/U 
CR-111/U' 
CR-114/U. 
CR-117/U (30-62 MHz) 
CR-124/U 
CR-128/U 
CR-139/U (20 MHz) 
CR-140/U 
CR-141/U (50-90 MHz) 
CR-157/ U (1-20 MHz) 

plication does not demand the exhaustive testing, you 
can order a mil equivalent crystal. The design will be 
the same. The crystal will not receive the detailed 
testing. Marking will be standard commercial mark
ing. The "CR" number will not appear on the crystal. 
A mil vs commercial cross reference is shown below: 

VIBRATION OPERATING TEMPERATURE FREQ. TOL. VS. LOAD CAP. 
MODE RANGE (OC) TEMP. (%) OR SERIES 

Fund. -55to+105 ±.005 32 pf 
Fund. -55 to +105 ±.005 Series 
3rd O.T. -55 to +105 ±.005 Series 
5th O.T. -55 to +105 ±.005 Series 
3rd O.T. -55 to +105 ±.005 Series 
5th O.T. -55to+105 ±.005 Series 
Fund. -55to+105 ±.005 32 pf 
Fund. -55to+105 ±.005 Series 
Fund. -55to+105 ±.005 30 pf 
3rd O.T. -55 to +105 ±.0025 Series 
3rd O.T. -55 to + 105 ±.005 Series 
3rd O.T. -40 to +90 ±.002 Series 
3rd D.T. -(55 to 40) & +(90 to 105) ±.003 Series 

Fund. -55to+105 ±.005 30 pf 
Fund. -55to+105 ±.005 Series 

3rd O.T. -55 to +105 ±.005 Series 
5th O.T. -55to+105 ±.005 Series 

5th D.T. -40 to +90 ±.002 Series 
-(55 to 40) & +(90 to 105) ±.003 

Fund. -55 to +90 ±.00.5 30 pf 
Fund. -40 to +85 ±.005 32 pf 
Fund. -55 to + 105 ±.005 32 pf 
3rd O.T. -55 to + 105 ±.005 Series 
Fund. -55to +105 ±.005 32 pf 

3rd O.T. Ref. 25°C ±.001 Series 
-40 to +65 ±.0015 

Fund. -55 to +100 ±.005 32 pf 
3rd O.T. -55 to + 105 ±.005 Series 
Fund. -55to+105 ±.005 30 pf 
Fund. -55 to +90 ±.005 60 pf 

5th O.T. -30to+55 ±.0025 Series 
- (55 to 30) & + (55 to 65) ±.OO45 

Fund. -55to+105 +.005 Series 

CTS KNIGHTS. 400E Reimann Ave., Sandw,ich, Illinois 60548 • Telephone (815) 786-8411 • TWX 910-642-0860 Gable CTS 

10 1304 CTS KNIGHTS PG. 7 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



~- . 

2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

CTSKNIGHTS MICROPROCESSOR 
CRYSTALS SPECIALISTS IN FREQUENCY MANAGEMENT 

Frequency 
MHz CTS PIN 

1.0 MPOlO 

1.8432 MP018 
2.0 MP020 

2.097152 MP021 
2.4576 MP024 
3.0 MP030 

3.2768 MP032 
3.579545 MP036 
3.579545 MP036S 
4.0 MP040 

4.0 MP04A 
4.194304 MP041 
4.91520 MP042 
5.0 MP05A 
5.00 MP05B 
5.0688 MP050 
5.185 MP051 
5.7143 MP057 
5.7143 MP057A 
6.0 MP060 

6.144 MP061 
6.250 MP062 
6.5536 MP065 
8.0 MP080 
8.00 MP080A 

10.0 MP100 
10.0 MP101 
11.0 MP110 
12.00 MP120 

15.00 MP150 
18.00 MP180 
18.432 MP184 
20.0 MP200 
22.1184 MP221 
24.0 MP240 
25.0 MP250 
27.0 MP270 
36.0 MP360 
48.0 MP480 

eTS Knights microprocessor crystals offer a low cost crystal 
for microprocessor clock applications. Reliability is assured 
by the use of a mil-approved quality control process. These 
are solder seal and resistance weld crystals with 0.5" min. 
lead length. 
Microprocessor crystals are available as "off the shelf" items 
from eTS authorized distributors. 

Load 
Microprocessor or Clock ICN Specifications Capacity 

6800 Series, 6500 Series, INS8060 SCMPII, ±.020% 0-70DC H17W 13pf 
MC14500, 6809, 6860, 2150(AMI), 2650 
MC14411 Baud Rate Generator ±.020% 0-70DC H17W 13pf 
6800 Series, 6500 Series, INS8060 SCMPII, 2650, ±.015% 0-70DC H17W 20pf 
INS8090, F8(3850CPU), IM6102, 68B09 
MM5378, MM5379 - NSC Auto Clock ±.015% 0-70DC H17W 20pf 
34702 Baud Rate Generator ±.015% 0-70DC H17W 32pf 
MCS-48, 8021, 8022, 8035, 8041, 8048, 8741, ±.015% 0-70DC H17W 18pf 
8748, IM8048, IM8748 
IM6100C,ICM7205 ±.015% 0-70DC H17W 15pf 
IM5369, Color tv burst, IM6102, PPS-8, 6801, 6803 ±.015% 0-70DC H17W 18pf 
IM5369, Color tv burst, IM6102, PPS-8, 6801, 6803 ±.015% 0-70DC H3W 18pf 
MCS-40, 4004, 4040, 4201, 6802, 6808, MK3870, ±.015% 0-70DC H3W 20pf 
3872,3873,3876, INS8060 SCMPII 
PACE-NSC, MC6875, Z80, Z80A ±.015% 0-70DC H3W Series 
ICM7038, 7213, 7049 ±.007% 0-50DC H3W 12pf 
Standard Clock Frequency ±.015% 0-70DC H3W 20pf 
Special Frequency ±.015% 0-70DC H3W 20pf 
CDP1802, 1803, TMS9985, TMS9940, IM6100A ±.015% 0-70DC H3W Series 
COM5016,5016T, Dual BRG ±.015% 0-70DC H3W Series 
MCS-40, 4004, 4040, 4201 ±.015% 0-70DC H3W 20pf 
PACE"NSC ±.015% 0-70DC H3W Series 
IM6100A ±.015% 0-70DC H3W 20pf 
MCS-48, 8035, 8041, 8048, 8741, 8748, IM8048, ±.015% 0-70DC H3W 20pf 
IM8748 . 
MCS-85, 8085 ±.015% 0-70DC H3W 20pf 
MCS-85, 8085 ±.015% 0-70DC H3W 30pf 
ICM7045, Timer Crystal ±.015% 0-70DC H3W 20pf 
8X30, MC6875 ±.015% 0-70DC H3W Series 
IM6100A,MC68000,Z8000,Z8,CDP1804 ±.015% 0-70DC H3W 20pf 
9940-8-Fair ' 
Special Frequency ±.015% 0-70DC H3W Series 
MCS-85, 8085A-2, 9940-10-Fair ±.015% 0-70DC H3W 30pf 
MCS-48, 8039, 8049 ±.015% 0-70DC H3W 18pf 
MCS-86, 8086/8284, 9940-12-Fair, 8202 Ram ±.015% 0-70DC H3W Series 
Controller 
MCS-86, 8086/8284, 8202 Ram Controller ±.015% 0-70DC H3W Series 
MCS-80,8080A/8224 ±.015% 0-70DC H3W Series 
MCS-80,8080A/8224 ±.015% 0-70DC H3W Series 
MCS-80,8080A/8224 ±.015% 0-70DC H3W Series 
MCS-80,8080A/8224 ±.015% 0-70DC H3W Series 
MCS-86,8086/8284 ±.015% 0-70DC H3W Series 
8202 Ram Controller ±.015% 0-70DC H3W Series 
MCS-80,8080A/8224 ±.015% 0-70DC H3W Series 
9080A/ 8224-2AM D. ±.015% 0-70DC H3W Series 
TMS9900 Series/TIM9904(LS362)-TI ±.015% 0-70DC H3W Series 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

CTSKNIGHTS 
SPECIALISTS IN FREQUENCY MANAGEMENT 

OUTLINE DRAWINGS 
CTS Knights supplies crystals in four package sizes, 
(groups) of holders. Physical size and configuration 
distinguish each group. These are: 

HC-18 GROUP 
H3 (HC-25/ U) 
H3W (HC-18/U) 
R3 (HC-50/U) 
R3W (HC-49/U) 
K3 (HC-42/ U) 
K3W (HC-43/ U) 

HC-32 GROUP 
'H5 (HC-32/U) 
H5W 
R5 
R5W 
K5 
K5W (HC-46/U) 

HC-6 GROUP 
HI7 (HC-6/U) 
H17W (HC-33/U) 
R17 (HC-48/U) 
R17W (HC-5I/U) 
K17 (HC-36/U) 
KI7W (HC-47/U) 

2300 

OUTLINE DRAWINGS 
CRYSTALS 

SPECIAL GROUP 
T05 (HC-35/U) 
T08 (HC-37/ U) 
R2W (Similar to HC44/ U) 
HC-40/U 

Three sealing methods are used. "H" holders are 
solder sea led. "R" holders are resistance welded. 
"K" and "T" holders are coldwelded. These sealing 
techniques ensure long term isolation from external 
environments. Solder sealing, resistance welding and 

coldwelding are designed to meet the military leak 
rate specification. Pin-type leads are normally used 
in sockets; wire-type leads are common for circuit 
board use. Resistance and coldweld are intrinsically 
cleaner packages and thus have better reliability. 

HC-18 GROUP 
mm 
(IN.) SOLDER SEAL 

H3 (1IC-25/U) 

r U ,05 "I 1 Ir- (.435) Co o )+-(.-183.....1) ;LAX" 

t 
13,46 
(.530) 
MAX. 

H3W (HC 18/U) 
12,70 0,48 
(.500) (.019) 
LEADS DIA. 

FIG. 7 

HC-32 GROUP 
mm 
(IN.) 

SOLDER SEAL 
H5 (HN2/U) 

38,1 0,76 
(1.5) (.030) 

LEAD DIA. 

5 4 
(.230) o 

14,30 
(.563) 

o 

16,25 MAX 
(.640) . 

6,04 !238) c:::;:r==:;n==> ld~~) 
I 6,96 I 
j.(.275)~ 

NOM. 
H5W 

12,70 0,51 
(.500) (.020) 
LEADS DIA. 
FIG. 10· 

RESISTANCE WELD 
R3 (HC-50/U) 

.434) MAX. lli 
11,04 

10,33 381 
[407)MAX. (.150) MAX. 

~ ~J? 4,64 

QIT 
13,46 
(.530) 
MAX. 

-+-1016:.050 +- 6 29 
(.040:.002) (.248) MAX. 

487:.203 '-----'--
c.i92:.008)-; r-

R3W (HC·49/U) 
12,70 0,48 
(.500) (.019) 
LEADS DIA. 

FIG. 8 

RESISTANCE WELD 
R5 

1 
16,26 

0,508 (.640) 

(.183)MAX. 

(.02) MAX. 

~10C2=n==n=~~I~---
1 6,04 

(.u40) (.238) 

-; 
. 

I- 6,98 
I· (.275) 

NOM. 

H5W R5W 
12,7 051-

(.500) (.020)' 
LEADS' DIA. 

COLDWELD 
K3 (HC-42/U) 

C-~)=J=~-l~~-)T" 

~. ~I 4,77 
11,30 (,188) MAX. 
(.445) 

t 
13,46 

0,058 (.530) 
(.02) MAX. 

-+c:!::::;:;==;:;?-t-l ----' 
1,02 (62g~) 

(.040) .• 
--1 I- 4,87 

I I (.192) NOM. 

K3W (HC·43/UJ 
12,7 0,48 

(.500) (.019) 
LEAD LENGTH MAX. DIA. 

FIG. 9 

COLDWELD 
K5 

~ J)~444 .' .175) 

~' ~I 14,99 
(.590) 

16,26 
0,508 (.640) 
(.02) MAX. 

i 1,C02=n==n=~~6,1t-04----
(.040) (.2;8) 

'- 6,98 NOM. 
I (.275) 

K5W (HC·46/U) 
25;4 . 0,51 
(1.0) (.020) 
LEADS DIA. 

FIG. 11 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

CTSKNIGHTS 
SPECIALISTS IN FREQUENCY MANAGEMENT 

HC-6 GROUP 
SOLDER SEAL 
H17 (HC-6/U) 
r;12,_~4,1 NOM. 
, (.48611 1 

(1 -l} __ 8,71 
(.3431 

19,43 
(.76SI ~

-~ 

- _1 
1,27 I I 604 

(.OSOI' ; _ . (E81 

- ':(~~5~~1 J 
H17W (HC-33/U) 

38,1 LEADS 0,762 DIA. 
(I.SILEADS (.030) DIA. 

FIG. 12 

SPECIAL GROUP 
COLDWELD or 

RESISTANCE WELD 
T05 (HC-35/U) 

(.37'0 
8,SO 
(335j 

6,60 

19
'39 h 

3 LEADS - -t, T2M!' 

0,48 5,08 :II!,!.·MIN 
(~oj9T- f200J (.50) • 

FIG. 15 

RESISTANCE WELD 
R17 (HC-48/U) 

~ 
19,OS 

(.7S01 MAX. 
17,78 

b.700) MAX. 

7,41 
(.2921 MAX. 

8,68 
(.342) MAX 

12,34 :::t,203 I ~ 
(.486 ±.008) --oj 

'------'1 
19,68 

<,=;;:=:::;;=:::,()rx: 

1,27 :t,OSl +- !,3~ 
(.050 ::':.002) ~ 

19,15 ,762 ±,OS1 
LEADS ·.7S0 (.030 ±.002) 

L~~~~H DIA. 

FIG. 13 

R-2W (Similar to HC-44/U) 
RESISTANCE WELD 

3.32 
T.illl 

f 

R·2W 

FIG. 16 

j 2,S4 

, (100) 
I 

Wire lead versions of Solder Seal, Resistance Weld and Cold
weld Holders are available with a hold-down wire for circuit 
board mounting. 

HC·18 GROUP 

WITHIN .050" OF 
CENTER LINE 

SOLD~R ~ 

'"'"'1{""' '" 
L 

FIG. 18 

HC·32 GROUP 

~ 12,70 

~ L-(.500)MIN. 

WITHIN ,050" OF 
CENTER LINE 

SOLDER ,762_ DIA 

~""1T"" 
~ 

FIG. 19 

2300 

OUTLINE DRAWINGS 
CRYSTALS 

COLDWELD 
K17 (HC-36/U) 

K17W (HC-47/U) 
19,15 :0.76 
.750 (.U30) 

MIN. LEAD DIA. 
LENGTH 

FIG. 14 

TO-8 (HC-37/ U) 
COLDWELD 

TO-8 

I--- 12,9 --01 

C'ASE 
GROUND 

fi:8~)91 
I (.S06)_1 

~ 

(~,~~j ~ r_,51 --L- --'.(.020) 

12,70 I 
(.SOO) MIN. , 

FIG. 17 

HC-6 GROUP 

(~ ii'~~'" 
WITHIN ,050" OF 

CENTER LINE 

SOLDER ,76 • 

~'HO~i"'''' 

~ 
FIG. 20 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

CTS KNIGHTS· 
SPECIALISTS IN· FREQUENCY MANAGEMENT 

TCXO· TCVCXO 
CRYSTAL 

OSCILLATORS 
TEMPERATURE COMPENSATED CRYSTAl. OSCILLATORS (TCXO's) 
VOLTAGE CONTROLLED - TEMPERATURE COMPENSATED 
CRYSTAL OSCILLATORS (TCVCXO's) 
Low power consumption, high stability over wide 
temperature extremes, and small physical size char
acterize CTS Knights' TCXO and TCVCXO crystal 
oscillators. Add excellent environmental character
istics including immunity to humidity, vibration and 
shock, satisfying the requirements of the instru
ments and communications industries. 

J KXO-12 (TCXO) 
J KVXO-12 (TCVCXO) 

FEATURES: 
Low profile 
Solder seal 

High reliability and stringent long term qualities 
common in military applications are available in a 
variety of designs. Note the options and modifica
tions, the flexibility of design which offers the user 
choices to fulfill specific needs. 

Vibration 15G's, 10-2000 Hz 
12,700 
(.500) 

u 

J KXO-14 (TCXO) 

J KXO-16 (TCXO) 
J KVXO-16 (TCVCXO) 

SEAL SCREW FOR 
ADJUSTMENT ACCESS 

• veo I NPUT ON Tevexo MODELS 

TOLERANCES 
.xxx ±.OlO 

.XX ±.020 

FEATURES: 
Top access hex drive trim adjustment 
Sine or TTL output 

TRIM ACCESS SCREW ~ r (.4~\'~~F 
WITH "e" RING r 
1,905 (.075) HEX DRIVE 0,762 

(.030) REF. 

~IT 6,35 (1.50) ..l. 
~ ____ +-____ J __ (.25_0)~I_ -r 

W 1,143/0,889 
(.045/.035) DIA. 

4 PLACES 
21,500 ' 

TOLERANCES (.850) 
.XXX ::1:::.010 MAX. 

.XX ±.020 

4-40 UNC·2B INSERTS 
4 FULL THREADS MIN. 

ALSO AVAILABLE 
WITHOUT 4-40 INSERT 

FIG. 21 

FIG. 22 

Standard Pkg. Optional Pkg. 

FEATURES: 
Solder seal 
Wide frequency range 
SpeCialized outputs 
available 

4 Places 
4-40 INSERTS 
OR 4·40 STUDS 
OPTIONAL 

...---;-\'--I-9='+-...-- ·3,810 

(.i50fREF:-

TOLERANCES 
.XXX :!::.OlO 
.XX ±.D20 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

CTSKNUGHTS 
SPECIALISTS IN FREQUENCY MANAGEMENT 

TCXO-TCVCXO 
CRYSTAL 

OSCILLATORS 
JKVXO-22 

J KXO-24 (TCXO) 

FREQUENCY 
FIG. MODEL RANGE 

JKXO·12A 3·50 MHz 
21 JKXO·12B 3·30 MHz 

JKXO·12C 3·50 MHz 

22 JKXO·14A 3-30 MHz 
JKXO-14B 3-30 MHz 
lKXO-16A 1 Hz to 30 MHz 
JKXO-16B 1 Hz to 30 MHz 

23 JKXO-16C 1 Hz to 30 MHz 
lKXO-16D 30 to 100 MHz 
JKXO-16E 1 KHz to 30 MHz 

25 JKXO-24A 3-30 MHz 
JKXO-24B 3-30 MHz 
JKVXO-12A 3-30 MHz 
JKVXO-12B 30 to 50 MHz 

21 lKVXO-12C 8 to 35 MHz 
JKVXO-12D 1 MHz to 30 MHz 
JKVXO-16A 1 KHz to 30 MHz 

23 JKVXO-16B 1 KHz to 30 MHz 
JKVXO-16C 1 MHz to 30 MHz 
JKVXO-16D 30 MHz to 150 MHz 
JKVXO-22A 1 KHz to 30 MHz 

24 JKVXO-22B 30 MHz to 50 MHz 
JKVXO-22C 1 MHz to 30 MHz 

FEATURES: 
Available as VCXO or TCVCXO. 
Temperature stability and 
deviation are customized per 
application. 5 volt supply, Mod 
voltage range 0 to +5 VDC. 

41,40* 12,70* MAX. 

[
(1,63) SQ MAX ---1 (.50) MAJ(,., r 

I I (,2;i3~'N 1 r-r- ---O~;-

22,860 I 
(.900) 

b-o-b-
+5V MOD GNa 

• ALSO AVAILABLE IN 
1.5" SQ. PKG. AND 
HEIGHT AS lOW AS 
.433" (11 mrn) 

1,016 ±O,076 
(.040 ±.003) OIA 

TOLERANCES 
±.254/(:!::.OlO) 

FEATURES: 
Compact size with hermetic seal. 
Frequency adjustment is via an 
externally applied voltage or a 
10K pot. Also available with 
internal mechanical adjust 
trimmer with seal screw. 

SUPPLY 
VOLTAGE STABILITY WITH 

OPTIONS (VOC) TEMPERATURE 

9·20 ±2 PPM, -55 to +85°C 
9·20 ±1 PPM, -40 to + 75°C 
9·20 ±.5 PPM, 0 to + 70°C 
9-28 ±.5 PPM, 0 to +50°C 
9-28 ±1 PPM, 0 to + 70°C, 
9-28 ±1 PPM, -40 to + 75°C 
9-28 ±1 PPM, -55 to +85°C 
9-28 ±2 PPM, - 40 to + 75°C 
9-28 ±2 PPM, -20 tb +70°C 
5 +2 PPM, -20 to +70°C 
8-20 ±2 PPM, '-20 to +80°C 
9-20 ±1 PPM, 0 to + 700C 

KEY: I~~H 

VCXO 
DEVIATION OPTIONS 

NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 

9-20 ±10 PPM, 0 to +70°C ±150 PPM, ±5V Input 
9-20 +2 PPM, 0 to +70oC +15 PPM, +3V Input 
9-20 +2 PPM, 0 to + 70°C +40 PPM, +3V Input 

FIG. 24 

TOLERANCES 
,XX ,XXX 

:to,76 :to,381 
(:t.03) (±.015) 

FIG.25 

TYPICAL 
AGING 

PER YEAR 

1 PPM 
1 PPM 
1 PPM 
1 PPM 
1 PPM 
1 PPM 
1 PPM 
1 PPM 
1 PPM 
1 PPM 
1 PPM 
1 PPM 
1 PPM 
1 PPM 
1 PPM 

5 ±30PPM, -55to +85°C ±100 PPM, ±5 VDC orOto 5V 1 PPM 
9-20 ±10 PPM, 0 to +65°C ±40 PPM, 1 to 4 VDC 1 PPM 
9-20 ±20PPM, -20to +70°C ±150 PPM, ±5V Input 1 PPM 
5 ±30PPM, -55to +85°C ±100 PPM, ±5V Input 1 PPM 

12-20 ±5 PPM, 0 to +50°C ±15 PPM, ±5V Input 1 PPM 
5 ±10 PPM, 0 to +50°C ±40 PPM, 0 to + 5 VDC 2 PPM 
5 ±5 PPM, a to +50°C ±15 PPM, a to +5 VDC 2 PPM 
5 ±15 PPM,-20to + 70°C ±150 PPM, a to +5 VDC 2 PPM 

0,162 :±:O,127 
(.030 ±.OD5) OIA 

OUTPUT OPTIONS 

Sine Wave, TTL 
CMOS (Below 10 MHz) 
ECl { - 5V Supply Req.J 

TTL or Sine 

Sine (Above 500 KHz) 
ECl, TTL 
CMOS (Below 10 MHz) 

TTL or 1.0 VP-P 
into 1 KO 

TTL 
Sine Wave 
Sine, TTL, ECl 
TTL, ECl, CMOS, Sine 

TTL, ECl 
CMOS (Below 10 MHz) 
Sine (Above 500 KHz) 

Sine, ECl 
TTL, CMOS 

TTL 
ECl (- 5V Supply Req.) 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

CTSKNIGHTS 
SPECIALISTS IN FREQUENCY MANAGEMENT 

HIGH STABILITY OVENIZED CRYSTAL OSCILLATORS 

CRYSTAL 
OSCILLATORS 

CTS Knights ovenized oscillators are available in thermo
statically. controlled models as well as proportional control 
models. A variety of design options are available to the user, 

including very high stability, low power, small size and sine 
wave or square wave (TIS or CMOS) output. Contact CTS 
Knights for your special requirements. . 

FREQUENCY DIMENSIONS OSCILLATOR OVEN TEMPERATURE 
MODEL RANGE I.NCHES mm INPUT" INPUT" CONTROL 

JKXO-23 60 Hz- L578x1.875 40,081x47,625 +12 VDC +28 VDC/AC , Thermostat 
4 MHz x4.442 HT x112,32 115 VAC 11 W. 

JKXO-30 1-4 MHz 2.0x2.0x4.0 50,8x50,8 +28 VDC + 28 VDC or 115 Proportional 
x101,6 VAC 10 W. Max. 

JKXO-30 4-10 MHz 2.0x2.0x4.0 50,8x50,8 +12 to +28VDC or 115 Proportional 
x101,6 +28 VDC VAC 10 W. Max. 

JKXO-41 1-10 MHz 2.0x2.0x4.25 50,8x50,8 +28 VDC +28 VDC Proportional 
x107,95 10 W. Max. 

JKXO-41 10-100 MHz 2.0x2.0x4.25 50,8x50,8 +28 VDC +28 VDC Proportional 
xl07,95 10 W. Max. 

JKXO-51 1-2 MHz 1.844x2.0 46,838x50,8 +28 VDC +28 VDC Proportional 
x3.436 x87,274 10 W. Max. 

JKXO-88-1 1-10 MHz 2.0x2.25 50,8x57,15 5&12VDC +28 VDC Proportiona I 
x.800 x20,32 10 W. Max. 

JKSC-127 10 MHz 4.5x2.5x2.5 114,3x63,5 ±15 VDC +28 VD.C Double Oven 
x63,5 32 W. Max. Proportional 

JKXO-130 256 KHz- 4.5xL6x2.11 114,3x40,6 +15 VDC +15 VDC Proportional 
10 MHz x53,6 10 W. Max. 

• Other voltages available 

VOLTAGE CONTROLLED CRYSTAL OSCILLATORS 
Voltage controlled oscillators can be supplied by CTS Knights for various stability 
versus temperature requirements by adding bven control or temperature compensating 
circuitry. Contact CTS Knights for special requirements. 

FREQUENCY DIMENSIONS OSCILLATOR OVEN MODULATION 

STABILITY STABILITY VS. 
VS. TIME TEMPERATURE 

±2.5x10-7/ day -40 to +70oC 
±lx10-6/yr ±7.5xl0-7 

±lx10's/ day -10 to +55°C 
±lx10·6/yr ±5xl0's 

±lxlO,s/day -10 to +55°C 
±lxlO'6/yr ±5xlO's 

±lx10·9/day -40 to +700C 
±lx10·7/yr ±3x10's 

±5x1(fs/ day -25 to +65°C 
±lxl0·6/yr ±5xl0's 

±lx10,s/day -55 to +75°C 
±3xl0·7/yr ±5xl0's 

±5xlO·9/ day -25 to +65°C 
±3xl0·7/yr ±lxl0'7 

±5x10'lO/ day -55 to +71oC 
±3xl0·s/yr ±5xl(f9 
±5xl(fl0/ day o to +60°C 
±3xl(fs/yr ±lxl0's 

STABILITY VS. DIMEN. 
MODEL RANGE INCHES mm INPUT INPUT INPUT DEVIATION LINEARITY TEMPERATURE OUTLINE 

JKVXO·86 5-30 MHz 2.0x 50,8x 12 VDC None ±3VP.P., ±1000 ±10% o to +50oC Fig. 26 
2.00x.750 50,8x19,05 ±1 OC to 20 KHz PPM ±10Ox10'6 

JKVXO-87 10-27 MHz 2.0x 50,8x +12& +28 ±3 VP.P., ±lOOO ±5% -40 to +70°C Fig. 27 
2.25x.800 57,2x20,32 +5VDC VDC OCto 20 KHz PPM ±10xl0'6 

JKVXO-87 10-27 MHz Vibration and shock, satisfying the requirements of the o to +55°C Fig. 27 
instrument and communications industries. 

JKVXO·l00 10-25 MHz .860x 21,844x +12& None ±5VP.P., 
Hybrid Design .830x.350 21,082x8,89 +5VDC OCto 10 KHz 

All dimenSIOns are maximum unless otherwise noted. 

KEY: I~~H 

4·40 INSERTS 

~----.- 19.05 
L....i(.7501 

6.35 
(.250) 

1.016 MIN'r 
(.0401 ·H- ~ I U~ 19.05 =0.25. 
"IA. i TYP. (.750) .:!:::{.OlO) 

38.1· =0.381 II 
(1.50)·::::{.015) t 50.8 :to.381 

(2.00) :!::(.015) 

FIG. 26 
JKVXO-86 

Q 20.~2 
(.800) 
MAX. 

1.016 ----.-....L--1. 6.35 

(gI1~1 -if- 5.08 '-:-- (JFJ) 
~ .. (t~')ll) 1 

t ~~~~~. 
.~ I : 

+ ~i; 
lLn5~ "'-1:-----t'-'r:--L4.40 INSERTS 

38.1 Sq. ::0.762 (4 PLACES) 
(1.500 Sq.) ±('030) 

50.8 :to.762 
(2.001 =(.0301 

FIG. 27 
JKVXO·87 

±5x1(f6 

±200 ±10% o to +60oC Fig. 28 
PPM ±4xl0's 

3'175~. (.125) 
MIN. . 

I 
-< 

I 

8.890 
(.3501 
MAX. 

I 
0.508 
(.020) 
OIA. r ~18~a: {ttl. ~ 

&---t-r 
-.,--

1 \ i I 
0-~-1 
-.- I I 

21.082 MAX 
(.830) MAX. 

FIG. 28· 
JKVXO·l00 

HYBRID DESIGN 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

CTSKNIGHTS 
SPECIALISTS IN FREQUENCY MANAGEMENT 

The JKSC-127 offers ultra fast warm-up with excel
lent long term, short term and phase noise charac
teristics. The design utilizes a 10 MHz Coldweld 
Sealed SC cut overtone crystal along with a uniquely 
designed proportionally controlled double oven which 

GENERAL SPECIFICATIONS 

FREQUENCY: 10.0 MHz or 10.230 MHz 

INPUT VOLTAGE: Oven +28 VDC ±5% 
Oscillator + 15 VDC ±5% 

INPUT CURRENT: Oven @ turn-on 
Oven @ 25°C 
Oven @ -55°C 
Oscillator 

1.2 Amps Maximum 
125 mA Typical 
240 mA Typical 
20 mA Maximum 

FREQUENCY STABILITY VS. TEMPERATURE: ±2xl0·9 
from -55°C to +71 °C 

FREQUENCY STABILITY VS. TIME: 
±5xl0·12 RMS/SEC 
±5xl0-1oIDAY AT SHIPMENT 
±3xlO-8/YEAR 

FREQUENCY STAB I LlTY VS. VOLTAGE: ±5xlO-10 for 
±5% Change 

WARM-UP: Referenced to 30 minutes 
@ -55°C <5xlO-9 in 7 minutes 
@ -32°C <5xl0-9 in 5 minutes 
@ +25°C <5xl0-9 in 3 minutes 

RETRACE: 48 hours off Ta = +25°C < 5x10-9 in 15 
minutes referenced to the turn off frequency. 

PHASE NOISE (1 HzBW): @ 10 Hz offset -120 dbc 
@ 100 Hz offset -140 dbc 
@ 1 KHz offset -150 dbc 
@ 100 KHz offset -150 dbc 

RF OUTPUT: +5 dbm Minimum into 50 Ohms 

HARMONICS: -25 dbc 

FREQUENCY ADJUSTMENT: 
Coarse (Mechanical) ±5xlO'7 Minimum 
Fine (Electrical) ±5xlO-8 Minimum for ±5 VDC 

JKSC-127 
FAST WARM-UP 
SC CUT OCXO 

minimizes stabilized power consumption. The JKSC-
127 is available fully militarized with an MTBF of 
greater than 100,000 hou'rs in ground mobile and 
airborne environments. 

+IE·6 

+IE·7 

~ 

~ -IE·7 
<l 

-IE·6 

-IE·5 

LEGEND, AT CUT - -secur __ 

! .... , 

--
Ii 

I 

fa = -55°C 

.-

10 15 20 25 

TIME (MIN) 

6,35 ____ ---Lf (.25) MAX 

I l 
95,250 114,30 
(3.750) (4.50) 

L~J 
t 9,525 

(.375) MAX 

44,450 : : 63,50 t~o I "L_~ @ ~J' 

ers KNIGHTS 
JKSC·127 

10,000 MHz 

KEY: mm 
(IN.) 

TOLERANCES 
.xx .xxx 

±O,7S ::to,3Sl 
(::!:.03) (±.Ol5) 

30 

MODIFICATIONS OF THE JKSC-127 AVAILABLE - CONSULT FACTORY 

DATA SUBJECT TO CHANGE WITHOUT NOTICE. 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

CTSKNIGHTS 
SPECIALISTS IN FREQUENCY MANAGEMENT 

HYBRID CLOCK 
OSCILLATORS 

MXO-55 SERIES 
Fully Hermetic Resistance Weld Package 
TIL Compatible 
Available with MIL-STD-8838 Screening 

FREQUENCY STABILITY 
±.0025% to ±.1 %, inclusive of calibration tolerance 
@ 25°C, oper. temperature range, environmental 
conditions, input voltage,aging and load change 
(See Ordering Table). 

PIN CONNECTIONS 
Pin 1 
Pin 7 
Pin 8 
Pin 14 

N!C, Enable or Output 
Ground and! or Case Ground 
Output 
+5VDC 

.L--1 - ,800 

~-o~~~~l!~v 
1 ~20.320 =il 

5.080· d I t .2f-i= . j 

.508 ±12: u~ 6l~J 

.020 =.005 n-:--r-

FREQUENCY Be MODEL 
and OPTION 
4.9152 MHzto 100 MHz 
Basic Osci lIator with 
No Enable 
4.9152 MHz to 70 MHz 
Basic Oscillator with 
Enable Option 
19.2 KHz to 4.9152 MHz 
Basic Oscillator with 
Dividers 
2.4576 MHz to 24 MHz 
with Complementary 
Outputs 

Any of the above with 
case connected to pin 7 

CODE 

A 

AE 

B 

C 

GA 
GAE 
GB 

Y FREQUENC 
TOLERANCE (NOTE 1) 

±.1% (1000 
±.01% (100 
±.005% (50 
±.05% (500 

PPM) 
PPM) 
PPM) 
PPM) 

CODE 
1 
2 
3 
4 

1 
OPERATING 
TEMPERATURE RANGE CODE 

ooe to +700C C 
-40°C to +850C I 
-55°C to +105°C P 
-55°C to +125°C M 

.457 ~I+-
DENOTES .018 
PIN 1 --... ----r-

7.620 
.300 

*.1. 7. T +--.., 12.700 
.500 

l,05lo4 KEY: I:~ 
15.240 
.600 

FIG. 29 

GC (MXO-50 SERIES: Same as above except .285 max. seated height) 

ELECTRICAL SPECIFICATIONS 
SPECIFICATION MODEL FREQUENCY RANGE TEMPERATURE RANGE SYMBOL MINMUM TYPICAL MAXIMUM UNITS 

Operating Voltage -55°C to +125OC Vcc 4.75 5.00 5.25 
A,B,C 20 KHz to 110 MHz 40°C to +85OC 4.50 5.00 5.50 V 

Maximum Supply Voltage 55°C to + 125°C VccMax. 7.00 
A 4.9152 to 25 MHz 20 30 

>25 to 110 MHz 33 55 
Input Current B 2.4576 to <4.9152 MHz -55°C to +125OC Icc 30 50 ·mA 

310 KHz to <2.4576 MHz 45 75 
20 KHz to <310 KHz 70 125 

C >12 to 24 MHz 22 30 
2.4576 to 12 MHz 30 50 

Output Voltage - High A,B,C 20 KHz to 110 MHz 55°C to + 125°C Voh 2.40 3.80 V 
Output Voltage - Low Vol 30 40 

A 4.9152 to 25 MHz 3 5 
Rise & Fall Time >25 to 110 MHz 2 4 
(Measured Between B 2.4576 to <4.9152 MHz -55°C to +125°C tR & tF 3 5 nS 
0.5V and 2.4V) 20 KHz to <2.4576 MHz 8 15 

C 2.4576 to 24 MHz 3 5 
Start-Up Time A,B,C 20 KHz to 25 MHz 550C to + 125°C 2 5 mS 

A >25 to 110 MHz 5 15 
4.9152 to 25 MHz ooe to +700C 45 50 55 

A -55°C to +125OC 40 50 60 
Duty Cycle (Uptime) >25 to 110 MHz 40 50 60 
(Measured @ 1.5V) B 20 KHzto<4.9152 MHz -55°C to +125°C 45 50 55 % 

2.4576 to 12 MHz 45 50 55 
C >12 to 24 MHz OOC to +700C 45 50 55 

55°C to +125°C 40 50 60 
>12 to 24 MHz OOC to +700C 6 10 

Phase Delay· C 2.4576 to 12 MHz 
t61 & t62 

3 5 nS 
(Measured @ 1.5V) >12 to 24 MHz 55°C to + 125°C 6 12 

2.4576 to 12 MHz 3 8 
Enable Input Load Factor ·A 4.9152 to 70 MHz Fl 1 S-TTL 

A,B,C 2.4576 to 110 MHz -55°C to +125OC 10 Gates 
Fanout (per output) A 20 KHz to <2.4576 MHz Fo 10 TTL 

Gates 

MIL-O-5531D PRODUCTS 
A wide variety of clock oscillators manufactured per MIL-0-55310 are now available in TO-5, TO-8 and Dual-In-Line packages. (See MIL-0-55310). 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

CTSKNIGHTS 
SPECIALISTS IN FREQUENCY MANAGEMENT 

MXO·65 SERIES 
Microprocessor Driver 
MOS Levels 
High Capacitance load 

Capability (Up to 500 pf) 
Compatible with Motorola 

K1160 Series" 
Frequency Range: 

2.45 MHz to 12 MHz 
Supply Voltage: 

5.0V ±1O% 

CXO·55 SERIES 
CMOS Compatible 
low Supply Current 
Pin Connections: 

Pin 1 Internal Connection 
Pin 7 Ground 
Pin 8 Output 
Pin 14 + Supply Voltage 

Frequency Range: 
200 Hz to 12 MHz 

Supply Voltage: 
4.5 VDC to 15 VDC 

EXO·55 SERIES 
10K ECl Compatible 
Pin Connections: 

Pin 1 N/C 
Pin 7 B
Pin 8 Output 
Pin 14 Ground 

Frequency Range: 
8 MHz to 115 MHz 

Supply Voltage: 
-5.2V ±1O% or 
-5.0V ±10% 

HYBRID CLOCK 
OSCILLATORS 

MXO·35 SERIES 
Programmable Baud Rate 

Generator 
Resistance Weld Package 
Compatible With Motorola 

K1135 Series .. 
Military Screening Available 

• Motorola, K1l60, KIl35 are 
trademarks of Motorola, Inc. 

JKTO-79 SERIES 
Electrically Similar to MXO-55 
Fully Hermetic Welded TO-8 

ORDERING INFORMATION 

Style Package 
Sine Wave Output Option 

OUTLINE DIMENSIONS 
& PIN ASSIGNMENTS 

12,751 
(.5021 

JKTO-79 0-0 [ -D-D 
~ ~ OUTPUT FREQUENCY 

~------~--------r---~ FREQUENCY & MODEL FREQUENCY OPERATING 
and OPTION CODE TOLERANCE (NOTE 1) CODE TEMPERATURE RANGE CODE 
8.0 MHz to 60.0 MHz :±:.1% (1000 PPM) 1 DoC to +70oc C 
Basic Oscillator A .. 

No Enable :±:.01% (100 PPM) 2 -40°C to +85°C I 

4.0 MHz to 8.0 MHz :±:.005% (50 PPM) 3 -55°C to +105OC P 
Oscillator with Divider B :±:.05% (500 PPM) 4 - 55°C to + 125°C M 
No Enable 
4.0 MHz to 12.0 MHz 
Osci lIator with PIN CONNECTION II MAX. 11(8;::1 (.300 for 

-;t.~AX. :::; 25 MHz) r-::=-=-7::':-==--:-::-::-:-:c::--+-----/ 

14.351 
(.5651 

OIA. 
MAX. 

7,163-+-0,121 
(.2B21~(.OO51 

/ 
I 

(.5001 
MIN. 

---1 
0,406 
(.'i)"i6) 

, 
Q \ 

t-:: -~ 
/'~ ~ 

- - , J (.031) 
1 '):f' REF. 

0,787 

T.iffiT 
REF. 

CCXO-140 SERIES 
TIL oscillators in surface 

mount, hermetic chip carrier 
package 

Frequency Range: 1.0 MHz to 
30.0 MHz (CMOS and High 
Frequency TIL under 
development) 

OUTLINE DIMENSIONS 
& PIN ASSIGNMENTS 

mm 
(IN.) , 1----1 

II HHHHHHHHHH II ~O~~~MAX. 
I-12.192 -j-:-:::-r 
~JU~r(u·4~80~)nJ~~~~~ 

1.016 
(.040) 

C 
COmtrlementary Output 
No nable 1 Enable! Disable Option (Otherwise NC) .--
Any of the Above AE 2 Internal Connection 
with Enable Option BE f--

Output A (QA) (otherwise NC) (Note 4) CE 3 

1.0 MHz to 12.0 MHz 4 Ground 
Oscillator with Dual 
Divider Outputs & Enable D28E 5 Output B (QB) 
Output A = +2 
Output B = +8 6 Internal Connection --
1.0 MHz to 6.0 MHz NC (Model A) 
Oscillator with Dual 7 Internal Connection (Model B, C, D) 
Divider Outputs & Enable D48E Crystal Frequency (Model C, D) 
output A = +4 
Output B = +8 8 vcc 

ORDERING INFORMATION 

CCXO·140 

FREQUENCY & MODEL 

14.0 MHz to 30.0 MHz 
Basic Oscillator 

CODE 

A 

1.0 MHz to <14.0 MHz B 
Oscillator with Divider 

NOTES: 
1. NC - internally connected. No. 

external electrical connections. 
2. All other pins may have external 

electrical connections. These 
pins may also be used as optional 
connections. Consult factory for 
possible pin connection options. 

All part types are available with 
MIL-STD-883 screening. Consult 
factory or sales representatives for 
detailed data sheets and custom 
requirements. 

-Q Q:'UTPUT J:~~l 

FREQUENCY OPERATING 
TOLERANCE (NOTE 1) CODE TEMPERATURE RANGE CODE 
:±:.1% (1000 PPM) 1 DoC to +70oC C 
+.01% (100 PPM) -4- ~40oC to +85OC I 
+.005% (50 PPM) 3 55°C to + 105°C P 
+.05% (500 PPM) 4 55°C to + 125°C M 

STANDARD PIN CONNECTIONS 
FUNCTION FOR FREQUENCY 

PIN 1-7 MHz 7-14 MHz 14-30 MHz 

1 OUTPUT 
4 +5VDC +5VDC +5VDC 
5 NC NC NC 

10 +5VDC +5VDC +5VDC 
15 NC NC NC 
25 NC NC NC 
31 GND GND GND 
35 NC NC NC 
37 GND GND GND 
39 OUTPUT NC NC 
40 OUTPUT NC 

CTS KNIGHTS. 400E Reimann Ave., Sandwich, Illinois 60548 • Telephone (815) 786-8411 • TWX 910-642-0860 Cable CTS 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

C!'AL~) 
CLOCK OSCILLATORS 

XO·33 XO·43 XO·35 
250 KHz to 60 MHz 4.0 MHz to 12.0 MHz 

Hybrid, low profile. Standard frequencies: 1.0, 
1.2288, 2.0, 2.4576, 4.0,4.9152, 5.0, 5.0688, 6.0, 
8.0, 10.0; 12.0, 16.0, 16.384, 18.432, 19.6608, 
20.0, 24.0, 25.0, 30.0, 32.0, 40.0, 50.0 MHz. 

250 ,KHz to 60 MHz 
RESISTANCE WELDED METAL PACKAGE 
Hybrid, low profile. Standard frequencies: 1.0, 
1.2288,2.0,2.4576,4.0,4.9152,5.0,5.0688,6.0, 
8.0, 10.0, 12.0, 16.0, 16.384, 18.432, 19.6608, 
20.0, 24.0, 25.0, 30.0, 32.0, 40.0, 50.0 MHz. 

DUAL COMPLEMENTARY OUTPUTS· 
Hybrid, low profile. Standard 
frequencies: 4.0, 4.9152, 5.0, 
5.0688, 8.0, 10.0 MHz. 

DIMENSIONS 

. f--[:d.~o~ax-I 

D Iax 
o I 

Symbol 
denotes 

Pin #1 
. 2015.08J Max. 

[~~JMax~Rr 
~ - .25000.010 
.025 [.6351. - t [6.3500 .254J 
.015[.3811 ~ 

..J L .019 [.483J 
- "- .017[.432J 

I .815 Max. 1 
r-120.701 ---D I.x 

[13.081 

o ~ 
Symbol 
denotes 

Pin #1 
.20 [5.08J Max . R .0151.3811 

p.005 [.1271 

.140 00 .0lD 
[3.55 :::!:: .2541 

R .015[.3811 
_~1271 

.14O:::!: .010 
. [3.55 00 .2541 

II .018:::!: .003 (4 Pins) 
~ -1.457::::!: .076] 

I . l ~ .60000.005 -1 .108 ref. [1524-+-121'J [2.741 . _. 
I I #7 

Pin#1 

#14 #8 

SPECIFICATIONS 

Output Freq. as Specified 

Frequency Accuracy and 
Stability all Conditions 

Operating Temperature 

Supply Voltage 

Input Current 

Symmetry at 1.4 VDC Level 

Rise and Fall Time 

"Zero" Level Sinking 16 mA 

"One" Level Sourcing 0.4 mA 

Pin #1 is identified by square comer 

Mode1XO·33 

From 250 KHz to 60 MHz 

XO-33A ±.005% 
X0-33B ±.01% 
XO-33C ±.05% 
XO-33D ±.1% 
XO-33H ± 1% 

O°C to +70°C 

+5Vdc ± 0.5V 

Below 4.0 MHz: 65 mA max. 
4.0 MHz to 15.9 MHz: 40 mA max. 
16 MHz to 25.0 MHz: 70 mA max. 
25.1 MHz to 60.0 MHz: 50 mA max. 

60/40 or better 

Below 16 MHz: 15 nS max. 
16 MHz and above: 10 nS max. 

Below 16 MHz: 0.4V max. 
16·MHz and above: 0.5V max. 

2.4V min. 

II .018:::!: .003 (4 Pins) 
I r- (.457:::!: .0761 

I l ~ .60000.005 -1 
.108 ref. [1524-+-1271 [2.741 . _. 

I , #7 

Pin#1 

#14 #8 

ModeIXO·43 Mcide1XO.35 

From 250 KHz to 60 MHz From 4.0 MHz to 12.0 MHz 

XO-43A ±.005% XO-35A ±.005% 
XO-43B ±.01% XO-35B ±.01% 
XO-43C ±.05% XO-35C ±.05% 
XO-43D ±.1% XO-35D ±.1% 
XO-43H ± 1% 

O'C to +70'C COC to +70'C 

+5Vdc ± 0.5V +5Vdc ± 0.5V 

Below 4.0 MHz: 65 mA max. 
4.0 MHz to 24,99 MHz: 40 rnA max. 

All Frequencies: 70 mA max. 

25.0 MHz to 60.0 MHz: 50 mA max. 

··1 60140 or better 

Below 4.0 MHz: 15 nS max. All Frequencies: 
4.0 MHz to 24.99 MHz: 10 nS max. 3 nS Typ'/10 nS max. 
25.0 MHz to 60.0 MHz: 6 nS max. 

O.4V max. All Frequencies: 0.5V max. 

2.4Vmin. 2.4V min. 

·Outputs are complementary within ±10 nSec phase difference at +1.4V level 
**1 250 KHz to 3.99 MHz: 55/45 or better, 4.0 MHz to 6O,OMHz: 60/40 or better 

For additional information, contact 
DALE ELECTRONICS, INC., 1155 West 23rd Street, Tempe, AZ 85282· Phone 602-967-7874 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

~AL~ 
TEMPERATURE COMPENSATED, CRYSTAL OSCILLATORS 
Stock frequencies include: 4.0, 5.0 and 10.0 MHz 

TCXO·22 

DIMENSION.S 

Model TCXO·22 

.5 Min. .650 
Cl2.70] 116.51] 

I I I 

SPECIFICATIONS 

Frequency Range 

Accuracy at +25°C 

Stability vs. Input Voltage 

. Stability vs. Temp. 

Stability vs. Time 

Stability vs. Loading 

Input Power 

Output Signal 

Rise and Fall Time 

Symmetry 

TCXO·24 TCXO·26 TCXO·30 

5VDC 

Model TCXO·24 

. 75 Max. 
[19.05) 

.25 r--1 
'P\~ I I 

'j-Hft------t-
.33 

[8.38J 

Model TCXO·22 and Model TCXO·24 
(A,BorC) 

4t015.0MHz 

±1 PPM (Adjustable) 

±0.2 PPM for ± 1 0% Volt. Change 

TCXO·22A, TCXO·24A ± 1 PPM 0 to +55°C 
TCXO-22B, TCXO-24B ± 1 PPM + 15 to +50°C 
TCXO-22C, TCXO-24C ±5 PPM Oto +55°C 

1 PPM/Year Max. 

±0.1 PPM for ±20% Load Change 

V = 5VDC ±1 O%/Current 16 rnA Max. 

TTL Compatible, Drives 10 Loads 

20nS Max. 

60/40 or Better at 1.4V Level 

Model TCXO·26 

.75 Max . 
[19.05J 

Fl 

Model TCXO·26 

4t015.0MHz 

± 1 PPM Adjustable with Trimmer 

±0.25 PPM for ±5% Volt. Change 

±1 PPM Oto 70°C 

1 PPMlYear Max. 

±0.1 PPM for ±20% Load Change 

12VDC ±5%/Current 26 rnA Max. 

TTL Compatible, Drives 10 Loads 

20nSMax. 

60/40 or Better at 1.4V Level 

For additional information, contact 

TCXO·32 

Model TCXO·30 and Model TCXO·32 

.53M""·B [13.462] 

.
25 1 ~ 

-r-
.0' 

[1.016] 
4 PL 

.25 -.J 
[6.35). -I 

Model TCXO·30 and Model TCXO·32 

3to 15.0 MHz 

± 1 PPM Adjustable with Trimmer 

±0.10 PPM for ±5% Volt. Change 

±1 PPM -40°C to +85°C for TCXO·32 
±3 PPM -40°C to +85°CforTCXO-30 

1 PPMlYear Max. 

±0.1 PPM for ±20% Load Change 

12VDC ±5%/Current 15 rnA Typ. 

TTL Compatible, Drives 10 Loads 

20 nS Max. 

60/40 or Better at 1.4V Level 

DALE ELECTRONICS, INC., 1155 West 23rd Street, Tempe, AZ 85282· Phone 602-967-7874 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

cb>DAMON THE FORM FACTOR SPECIALISTS 
VCXOs - 1 KHz to 500 MHz 

Damon VCXOs provide high stability 
over a broad range of center frequen
cies. An optional square wave or pulse 
output signal cOl)'lpatible with I. C. 
logic circuits is available. 

Low Noise VCXOs 
Damon low noise miniaturized VCXOs 
are all solid state quartz crystal stable 
oscillators whose frequencies can be 
varied linearly by an external DC or 
AC modulating signal. Only a source 
of power and control signal are re
quired ... no auxiliary compensating 
circuitry. 

Gaussian Crystal Filters 

Gaussian Crystal Filters of either con
ventional or monolithic design. Useful 
in FM communications or radar sys
tems where flat time delay is required. 
In a coherent pulsed radar, it can 
minimize return-pulse overshoot. Elim
inates ringing problems in swept spec
trum analysis. Available in 2 to 8 pole 
designs. 

Band-Pass/Reject Crystal Filters 

A wide variety of conventional crystal 
filters are produced at Damon. Stand
ards designs such as Butterworth, 
Chebyshev, Gaussian, Bessel, and Le
gendre, as well as custom tailored 
designs are available. 

Surface-Wave Delay Lines 

With signal transfer across the sur
face instead of through the body (a 
state-of-the-art development), the new 
Surface-Wave concept results in sub
stantially smaller packages, lower cost 
in production quantities and superior 
performance over a 20 MHz to 300 
MHz range. 

Monolithic Crystal Filters 
Damon Monolithic Filters utilize a 
single quartz plate for multiple reso
nators and the coupling medium be
tween them. Advantages over con
ventional crystal filters include smaller 
size, superior stability, and lower cost. 
Available in a wide variety of compu
ter-assisted designs from Chebyshev 
to Gaussian characteristics and from 
2 to 8 poles. 

<b> Write for technical bulletins. 

VCXO CHARACTERllnlCS: 
Center Frequency .. 1 KHz to 500 MHz 
Deviation ................... 01 % to 0.5% of 

Center Frequency 
Linearity 1 % to 5% of Peak Deviation 
Frequency Stability .... Determined by 
Peak Deviation and Operating Temp. 

Modulation Rates ............ DC to 2 MHz 

TYPICAL CHARACTERISTICS: 

Center Frequency 10.000 MHz ±1 KHz 
Deviation .............................. ± 10KHz 
Linearity ...................................... ± 1 % 
Modulation Rate ............ Flat to 4 KHz 
Output Power .......................... > 1 MW 

Center Frequency 
Conventional ........ 10 KHz - 35 MHz 
Monolithic ...................... 3 - 30 MHz 

3 d!3 Bandwidth ........ 100 Hz - 30 KHz 
Shape Factor, 30 dB to 3 dB 3:1 to 7:1 
Ringing, Pulse or Impulse 

25 - 50 dB down 
Phase Linearity .......................... ±2% 
No. of Poles 

Conventional ............................ 2 - 8 
Monolithic ................................ 2 - 4 

Volume 
Conventional .................. 1 - 6 cu. in. 
Monolithic ............ 0.016 - 0.4 cu. in. 

RANGE OF PARAMETERS: 

Center Frequency .... 10 KHz -75 MHz 
Bandwidth ............... 01 % - 3% of C.F. 
Shape Factor ................ Down to 1.2:1 
Differential Phase Shift ................ :t:2° 
Group Delay Uniformity .............. ±5% 

·RANGE OF PARAMETERS: 
Frequency Range .. 20 MHz - 300 MHz 
Time Delay Range 0.5 - 20 Microsecs. 
Bandwidth at -3 dB .......... 3% - 30% 

of Center Frequency 
Insertion Loss ...................... 10 - 20 dB 
Spurious Responses 25 - 30 dB below 

Desired Response 
Environment ........ Full Military Temp., 

Shock, Vibration Available 
Typical Size ........................ < 1 cu. in. 

MONOLITHIC CHARACTERISTICS: 
. Center Frequency ............ 2.5 - 30 MHz 

3 dB Bandwidth ................ 0.3 - 30 KHz 
No. of Coupled Resonators .......... 2 - 6 
Insertion Loss .......................... 1 ~ 6 dB 
Ripple ................................ 0.5 dB Max. 
Terminations .. 50 Ohms to 20 Kohms 
Size .............. TO-5, TO-8, or Flat-Pack 

DAMON/ELECTRONICS DIVISION 
DEPT. EM, 80 WILSON WAY, WESTWOOD, MASS. 02090, TEL: (617) 449-0800, TWX (710) 348-6222 
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time and 
frequency systems 

RUBIDIUM OSCILLATORS 

FRK M-1000 M-100 

.-.... : 
'~ ~~ 

MODEL TS-105A 
ATOMIC OSCILLATOR TEST SET 

EFRATOM is the recognized world leader in precision 
time and frequency systems for military/aerospace 
and commercial applications. Utilizing state-of-the-art 
atomic oscillator technology, EFRATOM has con
ceived and developed a family of time and frequency 
references that find valuable application in navigation, 
communications and laboratory environments. The 
ever increasing demands for precision time base 
hardware to perform in the harsh environments of 
space, military theatres and mobile communication 
platforms, have provided the impetus for the develop
ment of EFRATOM's range of atomic oscillators and 
time base generators. 

EFRATOM's Model M-1000 is the world's smallest atomic 
oscillator measuring just 3.2Sin x 3.2Sin x 4.Sin (83mm x 
83mm x 114mm), yetthis instrument provides long term 
stability performance of better than 1 x 10-11/month. 
Developed specifically for military use, the Model M-100 

MODEL FRK-L I FRK-H FRT -L I FRT-H 
Output Frequency 10 MHz 2 ea10; 5; 1; 0.1 MHz 
Long Term Drift/mo 4x10-" I 1x10-!' 4x10-11 I 1x10-" 
Short Term (100s) 3x10-12 I 1x10-12 3x10-12 I 1x10-'2 
Phase Noise 120 dB (100 Hz) 145 dB (1KHz) from carrier 
(1 HzBW) Low Noise Option 155dB (100 Hz) 

Warm-up <10 minutes for 2x10-10 

Temperature -40°C to I-250C to -10°C to +50°C 
Operation +65°C +65°C 
. Power 22 VDC to 32 VDC/13W 110/220 VAC/SOW 
Dimensions ,..." 4x4x4.5 inches 6xQx16 inches 
Weight 2.91bs 271bs 

EFRATOM 
A DIVISION OF~CORP. 

MODEL FRT 
RUBIDIUM FREQUENCY STANDARD 

w, .. M -. ,. N,. "'VI>!: -~ <It<, .... , 

Cit Iii' (t, c;j\. eo t: t: .~. .. 
MODEL PNT -1000 
PHASE NOISE TEST SET 

and M-1000 rubidium oscillators offer unparalleled per
formance in the toughest of airborne and ground envi
ronment including radiation, EMI, and high G conditions. 

Complimentary to its range of precision oscillators 
EFRATOM offers the Model FRT ultra-stable atomic 
frequency standard for laboratory and field calibra
tion of time and frequency references. More recently, 
EFRATOM introduced its' Atomic Oscillator Test Set 
Model T5-10SA which provides for fast and accurate 
determination of frequency stability (Allan Variance), 
frequency offset and phase measurement of atomi,c 
and high performance crystal oscillators. 

EFRATOM's scientists are currently working in con
junction with NBS in the development ofa Compact 
Passive Hydrogen Maser for commercial production. 
They are also actively engaged in research and devel
opment of a future generation of laboratory and 
mobile time and frequency standards. 

M-100 M-1000 CPHM 
10 MHz 10 MHz 5 MHz 

6x10-" 1x10-11 3x10-" lx10-" <1xlO- '5 

4x10-'2 4x10-'2 1x10-'3 
>120 dB @ 100 Hz >140 dB @ 100 Hz -113 dB (1Hz) 
>135 dB @ 1 KHz >150 dB @ 1 KHz -155 dB (>100 Hz) 

< 10 min to 2x10-'0 <2.5 min to 5x10-'0 ,..., 24 Hrs 

-55°C to +55°C Amb -55°C to 71°C Amb 10°C to 35°C 
(+68°C Base Plate) (+80°C Base Plate) 
22.5 to 32 VDC/18W 22.5 to 32 VDC/15W < 70W 
,..." 4x4x4.8 inches 3.25x3.25x4.5 inches 19x14x24 inches 

4 Ibs 2.51bs -701bs 

EFRATOM USA/18851 Bardeen Ave./lrvine, CA 92715/Telephone (714) 752-2891/Telex 685-635 
Europe & W. Germany/8000 Muechen 90/Langobardenstr 7/Phone (089) 647-138/Te/ex 529701 

" 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 ere electronic research company 
7618 Wedd, Overland Park, Kansas 66204 
TWX: (910) 749-6477 
Telephone: (913) 631-6700 

GENERAL 
Electronic Research Company Model ER8001 is a Precision Ovenized Crystal 
Oscillator utilizing a 5MHz third overtone crystal manufactured by E.R.C. Model 
ER8002 uses the same crystal except the output frequency is multiplied to 1 OM Hz. 
These oscillators are ideal for applications where a precision time base is to be 
multiplied or synthesized requiring a low phase noise source. 

SPECIFICATIONS 
Output Frequency: Model ER8001, 5MHz; Model ER8002, 10MHz 
Output Level: 1Vrms Minimum into a 50 ohm load 
Waveform: Sine-Wave . 
Harmonic Distortion: 40dB below rated output 
Frequency Adjustment: ±2.5PPM Min. 'course mechanical; ±2.0 x 10-7 Min. fine 

, mechanical; ±1.0PPM Min. electrical option 3 only; By D.C. Voltage 
(-10to +10V) . 

Input Voltage: +12VDC ±10%, Current at Turn-on 340MA Max. Note input 
terminals No.2 & 4 may be connected together externally. 

Frequency Stability vs.lnput: ±3X 10-9 for a ±10% change in input 
Frequency Stability vs. Load: ±1 ,x 10-9 for a ±1 0% change in load 
Frequency Stability vs. Temperature: ±5 x 10-9 from -20°C to +65°C ambient 
Warm-up Time: 1 x 10-7 in 15 Min.; ±1 x 10-8 in 20 Min. 
Aging Rate: 1 x 10-9/24 hours, after 72 hours on time 

" ~hort Term: 3 x 10-11 RMS for one second averaging time 
Retrace: ±1 x 10-8 after 60 Min. warm-.up following a 24 hour off time 
Input Power: At turn-on 340M A - After.warm-up operating at +25°C 135MA, 

After warm-up operating at ,-20°C 225MA 
Frequency Stability vs. Orientation: 1.5 x 10-9 worst case 
Size: Model ER8001 and Model ER8003 2" x 2" X 4" H 

Model ER8005 2.25" x 2.25" )( 4.25" H 

PHASE' NOISE S.S.B. 1 Hz BW 
Offset From Carrier 

10Hz 
100Hz 

1000Hz 
5000Hz 

OPTIONS AVAILABLE 
Output Voltage: T.T.L. 

SIN 
124dB 
135dB 
145dB 
150dB 

Input Voltage: ±12VDC, +15VDC, +24VDC, +30VDC 
Mechanical: Various please specify 
Long Term Stability: 5 x 10'10/24 hours 
Output Frequencies: 1 MHz to 15MHz 

.Tuning: Electrical fine tune options 
Technical specifications are subject to change without notice. 

8-32 , 

FRS"i::'.~~R~ll'LE II ----;-r,-C=:FoPTION' 
(sO.80) SHOWN 

(-- - - . op~rONS FINE IlcrARSE k . I SELOW ' 
'175t1~5 ~ 171 !5D~3.000-----l- r ,500 114:451_ .200 (4.34) (12.7) .. 00176.21 (12.7) 

L 2.00 (5.08) (7~~tt;~~J (101.601 

,,..~:~"1- r (SO,80) (,,'g.>-I1 r,d:" "'~"~' l r,d!" 
.31 .31 .31, 

(7.87) (7.87) 'T ..... ' 
~ ,(I) ....L,&- I ,"" ,<Il ---r -+ - -\ c,- -t- -\ --.- -+ - -\ 
r- ,C!i,<Il,C!i r- ,$,<1> ,$ r- ,$ ,<Il,$ 

r1~8~ I Lri~B\1I : 1.. (j~\l I L I ' lJ'3, ---' I.r.;, \1 rJ~ I I];, I l.-. f;"O~ .... I f .. 
3.000--1,·52 3.000- (1.52) ~3.000_--J{1.521 
(76.2J (76.2) (1&.2) 

OPTION 1 
PIN CONNECTIONS 
1. OUTPUT RF 
2. OSC. INPUT 
3. GROUND + CASE 
4. OVEN INPUT . 

PINS 2 an.d 4 
ERIE# 2499.Q08-502Z 

PINS 1 and 3 
104 - LOOP 

OPTION 2 
PIN CONNECTIONS 
1. OUTPUT RF 
2. OSC. INPUT 
3. GROUND + CASE 
4. OVEN INPUT 

PINS 2 and 4 
ERIE# 2499·008-502Z 

PIN 1 
SELECTRO 
PIN 51-043-4300 

PIN 3 
104 - LOOP 

OPTION 3 
PIN CONNECTIONS 
1. OUTPUT RF 
2. OSC. INPUT 
3. GROUND + CASE 
4. OVEN INPUT 
5. VCO INPUT 

PINS 2 and 4 
ERIE# 2499.Q08-502Z 

PINS 1, 3 and 5 
104 - LOOP 

PRECISION 
CRYSTAL 

OSCILLATORS 
SERIES 8000 

Standard Frequency: 5.0MHz 
Aging Rate: Model ER80011 x 10'9/day 

Model ER80031 x 10'IO/day 
Model ER8005 5 x 10·n/day 

Phase Noise: SSB 1 Hz BWat 10Hz 
. offset 

ModelER8001,124dB 
ModelER8003,135dB 

InputVolfage: 12VDC ±10% standard 
Output: Sine-wave 1VRMS into 50 

ohm load 
Size: Model ER8001 and Model ER8003 

. 2"x2"x4"H 
Model ERB005 
2.25" x 2.25" x 4.25" H 

Options: Many options are available to 
. interface with your require

ments 

Electronic Research Company Series 
8000 preCision ovenized crystal oscilla
tors are the ultimate choice where 
proven reliability arid frequency stabil
ity is required. These oscillators are 
ideal for applications where a precision 
time base is to b.e multiplied or synthe
sized requiring a low phase noise 
source. All Electronic Research Com
pany's oscillators utilize quartz crys
tals manufactured by ERC for maximum 
control on all parameters to insure per
formance specifications. If your appli
cation requires superior oscillator per
formance call us or write for our 
complimentary catalogue. 

For information and prices, 
send your specifications to: 

7618 Wedd, Overland Park, 
Kansas 66204 
TWX: (910) 749-6477 
Telephone: (913) 631-6700 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

QUARTZ CRYSTALS /TCXO jVCXO / OVENIZED OSCILLATORS 
FREQUENCY CONTROL PRODUCTS 

MODEL ER6001 
GENERAL 
Temperature Compensated Crystal Oscillator, Model ER-
600.1 is used in applications requiring low power and mini
mum seated height for printed circuit board mounting. 
Improved long term aging is achieved by using a 10MHz 
cold-weld crystal manufactured by E.R.C. A wide variety of 
options are available for applications requiring different 
specifications. _ 

SPECIFICATIONS 
Output Frequency: 10.00 MHz 
Output Level: TTL, 10 Loads 
Output Waveform: Square Wave 
Duty Cycle: 50% ±10% 
Rise Time-Fall Time: 15 ns Maximum 
"0" Level: .5V Maximum 
"1" Level: 3V Minimum 
Input Voltage: +5VDC ±10% 
Input Current: 18mA @ +5.5V 
Frequency Stability vs. Input Voltage: ±1 x 10.7 

Frequency Stability vs. Load: ±1 x 10.7 

Frequency Stability vs. 
Temperature: ±1 x 10'6 from O°C to +600 C Ambient 

Aging: Long Term 1 x 10'6/Year . 
Short Term 1 x 10.8/24 Hours 

Frequency Adjustment: Sufficient for 10 years of aging 

OPTIONS AVAILABLE 
Output Waveform: Sine-Wave 
Input Voltage: ±12VDC, +12VDC, +15VDC, +27VDC 
Frequency Stability vs. Temperature: 

Ambient 
Temperature 

OOC to +55°C 
OOC to +700 C 
OOC to +70°C 

- 30°C to + 75°C 

Frequency 
Stability 

- 55°C to + 105°C 

±3PPM 
± 1PPM 
±.5PPM 
± 1PPM 
± 1PPM 

Frequency Range: 1Hz to 150MHz 
Technical specifications are subject to change 
without notice. 

Pin # 
1 
2 
3 
4 

Function 
CASE GND 
OUTPUT 
+Vee 
-Vee. RF GND 

.m 
~ 
~gf~ss (.06) 

PIN# Function 
1 B+ 
2 N/C 
3 GND 
4 O/P 

MODEL ER6002 
GENERAL 
Model ER6002 is a Temperature Compensated Crystal Oscil
lator which is available at any frequency from 1 Hz to 15MHz. 
By using a precision cold-weld crystal manufactured by 
ERC, improved long-term aging is realized. Applications are 
where reliable performance is required over a wide tem
perature range. 

SPECIFICATIONS 
Output Frequency: Data applicable for frequencies from 

3.2MHz to 15MHz 
Output Level: Square wave, TTL compatible 
Duty Cycle: 50% ±1tl% 
Amplitude: Logic "0" 0.5V Max., Logic "1" 2.5V Min. 
Rise-Time/Fall-Time: 15NS Maximum, Typical10NS 

@6MHz 
Load: 10 TTL Loads 
Input Voltage: +15VDC ±5%, +5VDC ±5% 
Current: +15VDC Supply 10MA, +5VDC Supply 20MA 
Adjustment: Sufficient for 10 years of aging 
Stability as a Function of 

Temperature: ±1PPM over a ambient temperature 
range -40°C to +700 C 

Stability as a Function of 
Input: ±0.5PPM for ±5% voltage change 

Stability as a Function of Time: 1 PPM per year 

ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -40° to + 70°C 
Storage Temperature: -55°C to +125°C 
Altitude: To 70,000 feet 
Shock: MIL-STD-202E, Method 213, Test Condition G 
Vibration: MIL-STD-202F, Method 211, Test Condition A 
Terminal Strength: MIL-STD-202F, Method 211, 

Test Condition A 

OPTIONS AVAILABLE 
Output Waveform: Sine-Wave 
Input Voltage: ±15VDC, +12VDC, +27VDC, +5VDC 
Frequency Range: 1 Hz to 15MHz 
Temperature: -55°C to +105°C 
Technical specifications are subject to change 
without notice. 

MODEL ER6004 
SPECIFICATIONS 

Pin # Function 
1 +15Vde 
2 GND + CASE 
3 +5Vde 
4 OUTPUT 

Temperature Stability: ±1.0PPM O°C to +55"C 
Frequency: 5MHz or 10MHz are standard. Any frequency 

50Hz to 20M Hz available. 
Output Level: TTL Standard, CMOS and Sine optional 
Supply Voltage: +5VDC ±5% at 15mA typical 
Aging Rate: 1 PPM per year typical 
Stability vs. Supply: ±0.2PPM typical 
Rise/Fall Time: Less than 20 p.sec. 
Frequency Adjustment:±5PPM Min. 

7618 Wedd, Overland Park, Kansas 66204 
TWX: (910) 749-6477 
Telephone: (913) 631-6700 
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Fox offers the broadest line of crystal products in the 
industry: from standard products to volume automatic 
insertion to miniature crystals. 

We carry a large stock of standard and special frequencies 
and feature fast delivery for large or small quantity orders. 
Our Distributors in your area also carry stock. 

Fox also offers standard and custom holders in solder seal. 
resistance weld and cold weld. Send your 
drawings/specifications or call our Customer Service 
Department for assistance. 

We are committed to give our customers a quality product 
at a competitive price, backed by excellent service; 

WITH FOX, YOU GET THE BEST IN QUARTZ. 

Standard Microprocessor 

(Available from stock) 

Frequency 
Mhz 

1.0000 
1.0000 
1.8432 
1.8432 
2.0000 
2.0000 
2.097152 
2.097152 
2.4576 
2.4576 
3.0000· 
3.0000 
3.2768 
3.2768 
3.579545 
3.579545 
3.6864 
4..0000 
4.0000 
4.0320 
4.194304 
4.433619 
4.91520 
4.9562 
5.0000 
5.0688 
5.1850 
6.0000 
6.1440 
6.4000 
6.5536 
7.3728 
8.0000 
10.0000 
10.738635 
11.0000 
12.0000 
13.5168 
14.31818 
15.0000 
16.0000 
18.0000 
18.4320 
19.6608 
20.0000 
22.1184 
24.0000 
27.0000 
32.0000 
36.0000 
48.0000 
100:0000 

Holder 
Type 

HC-43 
HC-33 
HC-33 
HC-18 
HC'33 
HC-iS 
HC-33 
HC-18 

. HC-33 
HC-18 
HC-33 
HC-18 
HC-33 
HC-i8 
HC-33 
HC-18 
HC-18 
HC-18 
HC-18 
HC-i8 
HC-i8 
HC-i8 
HC-i8 
HC-i8 
HC-18 
HC-18 
HC-18 
HC-18 
HC-18 
HC-18 
HC-18 
HC-18 
HC-18 
HC-i8 
HC-i8 
HC-18 
HC-18 
HC-i8 
HC-i8 
HC-18 
HC-i8 
HC-iS 
HC-i8 
HC-18 
HC-18 
HC-18 
HC-i8 
HC-i8 
HC-18 
HC-18 
HC-f8 
HC-18 

Fox 
PIN 

FOXOiOS 
FOXOi0 
FOXOi8 
FOX018S 
Foxb20 
FOX02OS 
FOX02i 
FOX021S 
FOX024 
FOX024S 
FOX030 
FOX030S 
FOX032 
FOX032S 
FOX036 
FOX036S 
FOX0368S 
FOX040A 
FOX04O 
FOX0432 
FOX04i 
FOX0443 
FOX049 
FOX0495 
FOX05A 
FOX050 
FOX051 
FOX060 
FOX06i 
FOX064 
FOX065 
FOX073 
FOX080 
FOX100 
FOX 1 07 
FOX111 
FOXi20 
FOXi35 
FOX143 
FOX150 
FOX160 
FOX180 
FOX184 
FOX196 
FOX200 
FOX221 
FOX240 
FOX270 
FOX320 
FOX360 
FOX480 
FOXi000 . 

Circuit 
Calibration 
Condition 

series 
13pF 
i3pF 
13pF 
20pF 
20pF 
20pF 
20pF 
32pF 
32pF 
32pF 
32pF 
i8pF 
18pF 
18pF 
i8pF 
series 
series 
20pF 
22pF 
12pF 
20pF 
series 
series 
20pF 
series 
20pF 
series 
30pF 
20pF 
20pF 
series 
series 
series 
series 
series 

'series 
series 
series 
series 
series 
series 
series 
series 
series 
series 
series 
series 
series 
series 
series 
series 

Flat Pack· 

The FX-1 series Uneof low cost crystals feature a molded· 
plastic package with dual in-line pin spaCing for automatic 
insertion, The FX-1 utilizes a special crystal technology in 
crystal packaging while maintaining the FOX quality. 

The standard plastic tube houses 25 crystals ready 
for insertion. 

Frequency range± 3,5 MHz to 15 MHz 
Frequency tolerance ± 700ppm @ 25°C 
Standard load capaCitance 16pf 
Operating temperature range - 10 to . + 60@C 

Package Dimensions 

End View 

~
(~~~; 

! (0.2-036) 

0·15 

b, 

0' 

Tape and Reel 

b 

o 

[13.4) 
0.528" 

Sld~ View 

~(1.3) (S.Il6J 

" 0.200" 

(O.48) (2·54) 

0019". -(0.51)- 0.1" 
0.02" 

(5.08) 
0.200" 

The Fox Tape and Reel crystals are the industry's First line of 
automatically insertable HC18 crystals for large volume 
applications. 

Available in standard 12 inch reels with .200" pin spacing 
and up to 1500 crystals per reel of frequencies from 1MHz to 
175MHz. 

Miniatures 

The Fox line of miniature crystals provides the designer with 
the ultimate in size, performance and economic trade ofts, 
Featured are tuning fork and "AT" cut crystals packaged in 
a tubular cold weld metal design that features low power, 
long term stability, tight tolerances and low resistance. 

Dimensions 0.3 tioc:r IE! 
I. 10 ,1-~ --=-8,2::-:M""A""X.---1~;---:L 

Dimensions in mm 

Electrical Specifications 

Part No_ Frequency 
Low Frequency tuning forks NC 38S - 16 KHz-163 KHz 

Frequency stability ± 30 PPM 
Watch crystal NC 38 -32.768 KHz 

Frequency stability ± 20 PPM 
High Frequency "AT' Cut FX-3 4.19 MHz-18.0 MHz 

Frequency stability ± 30 PPM 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



Fox Oscillators featur~ a high quality metal welded 
package that offers a hermetic seal to provide excellent 
resistance to extremes of heat/humidity. With pin 7 case 
ground. the metal package also includes shielding to 
minimize RF radiation. helping to meet FCC emit EMI 
specifications. The Fox Oscillators can be soldered in 

Output Wave Form 
TR TF 

m
-~ ----- VDD 

- -- -- --VOH 

VOL - ;~ M~~ = = 0.0 VDC 

60% MAX. 

(TIl) Fll00 Series. 

standard wave line operations without damage. High 
insulated stand-offs permit good de-fluxing. 

The Fox Oscillators include state of the art thick film hybrid 
devices for generating TTL. CMOS and special output 
characteristics. 

Package Dimensions 

I- .~~; ~~'-i 

.515" MAX. i. FOX I:L' mm) S T 

Pin t 

(CMOS) Fl152 Series 

[JJ'NSULATED STAND:O:;~7 . 

·0 0 • .300" :t: .005 

. 0 0' R.62 mml 
Pln14 • • -

10S" (REF) 11---:-----+1 PI;sf 10B" (REF) 
(2.84 m~ 'ffg2t m~f (2.84 mml 

Fox TTL Oscillators use standard +5V dc input and drives up Fox CMOS Oscillators generate a compatible output at any 
to 10 TTL loads. Fox offers product line of stabilities. tailored frequency specified from 25KHz to 12 MHz. The extremely 
for your specific needs and designed to be cost effective. low power consumption makes it perfect for driving CMOS 

MPU's or where battery backup is required. As with all 
The F1100 series is interchangeable with Motorola K1100 AM CMOS circuits. power consumption and frequency range 
and similar models. <;Ire dependent upon the selected input voltage. 

Electrical Specifications The CMOS compatible output uses +5Vdc to + 15Vdc. 

~F~req~.!Ra~n~g~e~:~~~2!50~KH~Z~-8~0~M~HZ::::::::::::::::::=-1 
Freq. Stabili1y: ±0.001-1.00% 

over optg. temp. & voltage 
Optg. Temp. Range: 0 to + 70°C 
Input Voltage: +5 VDC ± 0.5 V 
moutput: 
Symmetry: 60140 to 40160 @ 1.4 VDC Level 
Rise & Fall Times: 15 ns Max. for 250 kHz to 25 MHz. 

7 ns Max. for 25 MHz to 60 MHz 
"a" Level: +0.4 Volts 
"I" Level: +2.4 Volts 
Output Load: 1 to 10 m gates 

Standard Product Li 

Model Stability Frequency Remarks 
F1100 ± .01% .250-80 MHz TTL Clock 
F1114 ± .05% .250-80 MHz TTL Clock 

. F1115 ± .10% .250-80 MHz TTL Clock 
F1116 ±1.0 % .250-80 MHz . Economy Clock 
F1142 ± .001% .250-80 MHz Precision Clock 
F1144 ± .0025% .250-80 MHz Precision Clock 
F1145 ± .005% .250-80 MHz Precision Clock 
F1158 ± .01% .250-80 MHz Extended Temp. 

Standard TTL uencies (A"ranablle from stock) 

Freq. (MHz) 
1.0000 
1.8432 
2.0000 
2.4576 
4.0000 
5.0000 
5.0688 
6.0000 
6.1440 
8.0000 

Freq. (MHz) 
10.0000 
12.0000 
16.0000 
18.4320 
19.6608 
20.0000 
22.1184 
24.0000 
32.0000 
40.0000 

Specifications 

Frequency Range: 25 KHz -12.000 MHz 
Frequency Stability: +0.01% Onclusive of calibration tolerance at 
25°C. operating temperature range. input voltage change. load 
change. aging. shock. and vibration.) . 
Temperature Range: Operating: O°C to 70°C . 

Storage: -55°C to +125°C 
Input Voltage: +5V to + 15V dc 
Input Current: 
25kHz-3.199 MHz 
3.200-6.499 MHz 
6.500-8.999 MHz 
9.000-12.000 MHz 
Output: 

+5V 
2.5mA 

2mA 

+10V 
6mA 
6mA 
9mA 

Symmetry: 40160% to 60140% 

+15V 
14mA 
14mA 
17 mA 
18mA 

(CL = 15 pF @ va = Yo Vdd) 
"1" Source Current: 
"0" Sink Current: 

VOH (Logic "1'1 min. 
VOL (Logic "0") max. 
RISE & FALL TIMES 
(10% to 90% VOD CL = 15 pF) 

Mil Equivalent F·550 Series 

120mA 
360mA 

+5V 
4.5 

.5 
100 ns 

+10V 
9.0 
1.0 

55 ns 

+15V 
13.5 

1.5 
35 ns 

Fox offers a commercial equivalent toml!. 0-55310. If your 
oscillator needs match those of a mil spec in general 
parameters. but your application does not demand the 
exhaustive testing and administration. you can order a mil 
equivalent Fox oscillator. The Fox mil equivalent oscillator is 
designed to meet the mil spec. Marking will be standard 
commercial marking. 

Contact the Fox Customer Service Department 
for assistance. 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

FREQUENCY CONTROL 
PRODUCTS, INC. Crystals! 1 kHz to 185 MHz 

Resistance 
Welded 

Subminiature 

ill' 
~ .. 

. ~ 

TO Cans 

Coldweld 

SOME FCP SPECIALS 
Microprocessor Crystals. Over 50 standard 
models for the frequencies frqm 1 to 48 MHz cover the 
most widely used microprocessor~, clocks and ICs. All 
available in Coldweld HC' 18 cans, some also in HC-33. 

Crystals for Filters and Oscillators. Matched 
sets and high stability. 

High Qs. Better than 1x10· in some ranges, also 
spurious mode suppressions from 20 to 65dB. 

Special Environments. High shock and radiation 
hardened. .. 
Small Packages. 10 MHz in TO-5 (HC-35/U) can, 
.700 to 1.5 MHz in .215" high HC-f8 coldweld. 

Clock Oscillators. Feature crystal stability, 
printed circuit board on dual in-line mounting and out
puts directly compatible with DTL or TTL loads. Full 
line-Military and Industrial Clock Oscillators. 

Solder Sealed For more than 25 years FCP has been a major sup
plier Of crystals for MIL Spec, general industrial and 
special applications. A wide variety of packages are 
available in coldweld and solder seal. Strong on 
engineering as well as production, Frequency 
Control Products can often be of assistance to the 
circuit designer. 

Flatpacks Clock Oscillators. 

1 kHz to 1. 5 M Hz Cuts: JT • H (+5° Flexural) • NT 
E (+5° Extensional) 0 • OT Bar 

THERMAL COMPRESSION 
BONDED LEADS Temp. 

Typical Performance 
E DT DT Bar JT H NT 

Model 110 H .700 to 1.5 MHz 
(mini only 0.215" high) 

Range _40" +8SoC (Mill =.015% !.Ol% :.01% t.02% =.1% :!:..Ol% 
_10' filO"C ICom.! '.008%,.005% '.005% '.01% '.05% '.005% 

Drive Level in Mi!liwatts 1 1 1 .1 .1 .1 

Model 128 250 to 700 kHz 
(high Q mini, superior·temp. tracking) 

Freq. Stability .P.P.M./mo. 
Coldweld 0.5 0.1 0.1 0,5 0.5 
Solder ~eal 2.0 1.0 1.0 2.0 1.0 

Model 200 .900 to 1.5 MHz 
(submin. resistance welded 
only 0.039 in.') :Frequency 

STANDARD HOLDERS Range, Bulova • I Mil 
Cuts kHz No. N~, 

Frequency 
Range, Bulova Mjl E 50-300 71 

Cuts kHz .No. .No. Seal2 +50 Exten-
HC-13/U 
(1.75 to 3.50) 
HC-13/U 
HC-35/U(1 Y,) 
HC-41/U 
HC-35(1") 
HC-6/U .. 
HC-33/U 
HC-36/U 
HC-3.9/U 

JT 

H 
+5° Flex
ure Mode 

NT 

1-15 71 HC-13/U S 
3-15 73 HC-13/U S 
4-15 124 HC-37/U(I.5") C 
4-15 118 HC-35/U(I.5'·1 C 
4-15 131 HC-41/U C 

10-15 122 HC-37/UI.6") C 
10-15 117 HC-35/UI.6"1 C 

10-90 71 HC-13/U(I") S 
15-90 73 HC-13/U S 
15-90 124 HC-37/U(1.5") C 
15-90 118 HC-35/U(1.5") C 
15-90 131 HC-41/U C 
45-90 117 HC-35/U(I") C 
45-90 122 HC-37/UUi") C 

8-200 
15-200 
20-200 
20-200 
20-200 
45-200 
45-200 
85-200 
85-200 
85-200 

71 HC-13/U S 
73 HC-13/U S 

124 HC-37/U(IY,") C 
118 HC-35/U(1 Y,") C 
131 HC-41/U C 
117 HC-35/U(I") C 
122 HC-37/UI.6") C 

70 HC-6/U S 
78 HC-33/U S 

113 HC-36/U C 

sional 
Mode 

DT 

DT Bar 

85-300 
jOO~300 
100-300 
162-300 
185-300 
185-300 
235-300 
240-300 

80-400 
150-400 
150-400 
200-400 
200-400 
325-400 

150-1000 
180-1000 
250-1000 
285-1000 
285-1000 
300-1000 
300-1000 
440-1000 
450-1000 
800-1050 
700-1300 

73 
118 
131 
117 
70 
78 

113 
130 

90 
70 
78 

113 
130 
116 

HC-21/U 
HC-6/U. 
HC-33/U 
HC-36/U 
HC-39/U 
HC-35/UI.6") 

73 HC-13/U 
131 HC-41/U 
122 HC-37/UI.6"1 

70 HC-6/U 
78 HC-33/U 

113 HC-36/U 
130 HC-39/U 

75 He-32/lJ 
116 HC-35/U 1.6") 
115 HC-35/U 
110 HC-18(.21S"1 

0.1 
1.0 

S 

S 
C 
C 
C 
S 
S 
C 
C 

S 
S 
S 
C 
C 
C 

S 
C 
C 
S 
S 
C 
C 
S 
C 
C 
C 

FREQUENCY CONTROL PRODUCTS, INC. 
61-20 Woodside Avenue, Woodside, New York 11377 
Tel: (212) 458-5811 TWX 710-5822637 

~nrm'F!rIIV Bulova Electronics Division) 

1 MHz to 185 MHz 
AT Cuts 

TYPICAL PERFORMANCE 

Frequency tolerance: as tight as ± .002% from -55°C 
to +105°e, .0003% from _lOue to +60oe with refer

ence to +25°C 

Frequency Stability: Agi'ng, 5 parts in 106/30 days to 

4 parts 108 /30 depending upon package, frequency 
and temperature 

Drive Level: 0.01 mW to 10mW 

AT CUT, 6F VS. To FOR OVEN UNITS 
To = Zero Temperature Coefficient Point 

t 
:;; 
0-
0-

I 
LL 
<J 

• 

5 

4 

3 

2 

0 
_30' _20' _10' To 20' 

• lITo-'C 

AT CUT, 6F IN PPM vs .. 6°C 
Coefficients, Non-ove'nized Applications 

_ TEMPERATURE _ 'c -
STANDARD HOLDERS 

FCP Mil 
No. No. Seal2 

70 HC-6/U S 
75 HC-32/U S 
78 HC-33/U S 
79 HC-17/U S 
80 HC-18/U S 
83 HC-25/U S 
91 HC-llA/U S 
92 S 
95 S 

110 HC-43/U C 
111 HC-24/U C 
112 HC-47/U C 
113 HC-36/U C 
115 HC-35/U C 
120 HC-37/U C 
121 C 
130 HC-39/U C 

77 HC-27/U G 

Notes 1. Numbers in parentheses after MIL type num
ber indicates height or height range of modified 
can. For configuration and dimensions see 
illustrations. . 

2. Seals. flS" = solder seafed, "e" = cofdweld. 
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2300 , CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

FREQUENCY CONTROL 
PRODUCTS, INC. Oscillators/ CRYSTAL and 

FORK 

2300 

FCP is unique among oscillator suppliers in that it has complete in-house capability for the production of all 
types of oscillator packages, TCXOs, PCOXOs and XOs. We make our own crystals and tuning forks. We have a 
large foundation of standard models to draw on and can respond speedily with custom units to fit precise specifi
cations. NOTE! FOR CLOCK OSCILLATORS, SEE OUR AD UNDER CRYSTALS. 

XOs-Crystal and Fork Oscillators, 
not Temperature Compensated 

Overall 
Stability Temperature 
Percent Range, ·C 

±0.0005 +25 
±0.001 +25 

±0.002 +15to +35 

±0.005 Oto +50 

Frequency 
Range 

so Hzto 1 kHz 
SOHzt01 kHz 

Supply Model No. (Letter 
Voltage suffix indicates phys· 

d.c.' slcal configuratiOn) 

5 to 40 FS32·25·005·H 
5 to 40 FS32·25-D10·H 

1 Hzt01 MHz 5t040 FS32·1535·020·H 
4kHzt020kHz 5t028 FS11·1535·020·1 
360 Hzto 1200 Hz 10t028 FS27·1535·020·J 
4 kHz to 1 MHz 5 to 28 FS11·1·1535-D20·1 
SO Hzto 1 MHz 5t028 FS11·2·1535·020·1 
SOHzt01 MHz 5t040 FSOA·1535-D20·L 
4 kHz to 20 kHz 5 to 28 FS23·1535-D20·K 

1 Hz to 1 MHz 5 to 40 FS32·050·050·H 
4 kHz to 20 kHz '5to 28 FS11·050·0SO·1 
4kHzt01 MHz 5t028 FS11·1·0SO·050·1 
SO Hz to 1 MHz 5 to 28 FS11·2·050-D50·1 
360 Hz to 1200 Hz 10 to 28 FS27 -D50,0~0·J 
SO Hz to 1 MHz 5 to 40 FSOA·050-D50·L 
4 kHz to 20 kHz 5 to 28 FS23·050·050·K 

1 Hzto 1 MHz 5to 40 FS32·060·100·H 
400 to 20 kHz 5t028 FS11·060·100·1 
400 to 1 MHz 5to 28 FS11·1·060·100·1 

±0.01 Oto +60 1 Hzt01 MHz 5t028 FS11·2·060·100·1 
360 Hz to 1200 Hz 10 to 28 FS27·060·100·J 
SO Hzto 1 MHz 5t040 FSOA·060·100·L 
400Hz to 1 MHz 5t028 FS23·060·100·K 

1 Hz to 1 MHz 5 to 40 FS32·5585·200·H 
4 kHz to 20 kHz 5 to 28 FS11·5585·200·1 
4kHzt01 MHz 5t028 FS11·1·5585·200·1 

+0.02 - 55 to + 85 SO Hz to 1 MHz 5 to 28 FS11·2·5585·200-l 
360 Hz to 1200 Hz 10 to 28 FS27·5585·200·1 
SO Hz to 1 MHz 5 to 40 FSOA·5585·200·L 
4 kHz to 1 MHz 5 to 28 FS23·5585·200·K 

1 Hz to 1 MHz 5 to 40 FS32·5585·500·H 
400 Hz to 20 kHz 5 to 28 FS11·5585·500·1 
400Hzt01 MHz 5t028 FS11·1·5585·500·1 

±0.05 -55to +85 SOHzt01MHz 5t028 FS11·2·5585·500·1 
360 Hz to 1200 Hz 10 to 28 FS27·5585·500·J 
SO Hz to 1 MHz 5 to 40 FSOA;5585-500·L 
4kHzt01 MHz 5t028 FS23·5585·500·K 

-55to +85 400Hzt01MHz 5to28 FS23·5585·1000·K 
1 Hzto 1 MHz 5to 40 FS32·55125·1000·K 
4kHzto 1 MHz 5to 28 FS11·55125·1000·K 

±0.1 -55to +125 4kHzt01 MHz 5t028 FS11·1·55125·1000·K 
SO Hz to 1 MHz 5 to 28 FS11·2·55125·1000·K 
360 Hz to 1200 Hz 10 to 28 FS27·55125·1000·K 
SO Hz to 1 MHz 5 to 40 FSOA·55125·1000·K 
4 kHz to 1 MHz 5 to 28 FS23-55125·1000·K 

Representative 
Physical Configurations 

A B&D 

TCXOs-Temperature Compensated Crystal Oscillators 

Stability vs. Temperature 
Temperature Range, ·C Frequency 

±0.2 pp 10· -40to +75 3t05MHz 

±0.25 pp 10· Oto +70 10MHz 

±0.5pp10· 

±1.0 pp 10· 

±2.0 pp 10· . 

-40to + 70 
-4Oto +70 
-40to +75 
-40to +70 
-40to +75 

Oto +70 

3t012MHz 
3to 12 MHz 
3to 5 MHz 
3t05MHz 
3to 5 MHz 
10MHz 

-55to +105 3t05MHz 
-55to +85 3t05MHz 
-55to +85 3t05MHz 
-40to +70 3t012MHz 
-:;40to +75 3t05MHz 
-4Oto +75 3t010MHz 
-40to'" 75 3to 10 MHz 
-40to +75 3t013MHz 

Oto +70 10MHz 

-55to +105 3t05MHz 
-55to +85 3to 5 MHz 
-55to +85 3t05MHz 
-40to +75 3t012MHz 
-40to +75 3t012MHz 
-40to+75 3t010MHz 
-40to +75 3t010MHz 
-4Oto +75 3t013MHz 

Oto +70 10MHz 

Supply Model No. (Letter 
Volt. suffix indicates 
d.c.' physical configuration) 

. 12 TCXO·2·475·020·A 

12 TCXO·70·070-D25·E or F 

18 TCXO·1A·470-D50·B 
12 TCXO·1B·470-D50·B 
12 TCXO·5·475·050·A 
18 TCXO·6-470-D50·A 
12 TCXO·54·475-D50·D 
12 TCXO·70-D70·050·E or F 

18 TCXO·18·505·100·A 
12 TCXO·7·585·100·A 
18 TCXO·8·585·100·A 
18 TCXO·1-470·100·B 
12 TCXO·1B-475·100·B 
12 TCXO-4-475·100·A 
18 TCXO-4-475·100·A 
12 TCXO·54·475·100·D 
12 TCXO·70·070·100·E or F 

18 TCXO·18·505·2OQ·A 
12 TCXO·7·585·200·A 
18 TCXO-B·585·200·A 
18 TCXO·1·475·200·B 
12 TCXO·1 B-475·200·B 
12 TCXO·3·475·200·A 
18 TCXO·4·475·200·A 
12 TCXO·54-475·200·D 
12 TCXO·70·070·200·E or F 

1. Other frequencies available as special units 
2. Other voltages available as special units 

PC'OXOs-Highly Accurate Ovenized Units 

±1pp10' 
Temp Range 

±3 x 10'/day -55to +70 1t010MHz 
Aging 

±2.5pp10· 
Temp Range 

±5ppm10'/day -55to +70 1 to 10 MHz 
Aging 

±4pp10"/·C 
Temp Range 

±5pp10'/day Oto +60 1t010MHz 
Aging 

±4pp10"/·C 
TempRange Oto +60 1t010MHz 

± 10pp10'/day 
Aging 

+28 PCOXO·102·G 

+28 PCOXO·103·G 

+ 28 PCOXO·3·G 

+ 28 PCOXO·4·G 

Package Dimensions K 

A.2"x2"x1" 

B. 2" x 2" x 0.5" 

D. 1.5" x 1.5" 'X 0.5" , FREQUENCY CONTROL PRODUCTS, INC. 
61-20 Woodside Avenue, Woodside, New York 11377 
Tel: (212) 458-5811 TWX 710-5822637 

(Formerly Bulova Electronics Division) 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1323 
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CROSS REFERENCE CARDS (61) 

'~ 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEMFile System all 
you need is a supply of standard letter size, third
cut, manila file folders which are avallable locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 ~ach for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 
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Frequency Electronics' capability is from the basic 
quartz crystal to complete time and frequency systems. 
Timekeeper for Outer Space ... Ask anyone who.knows anything about this nation's deep 
space probe and satellite programs to mention any 10. Our instruments or equipment are 
aboard at least 8. 

Cesium Beam 
. Primary Frequency Standards. 

Models FE·5450A (TO·1335N) 
FE·544QA(TO·1251IU) 

High Reliability, Militarized Cesium Beam 
Frequency Standards for aerospace, shipboard, 

laboratory and mobile applications. 

Model FE·1000Q 
(AN/URQ-10A) 
High Stability 

Frequency Standards 

SYSTEM 
CAPABILITY 

Model FE·5054A 
(CTFS) 

'. Communication 
. Time' and Frequency 

Standards 

INSTRUMENTS 
Disciplined Time Frequency Standards ' 
High Stability Frequency Standards 
Frequency Standard Carrying Cases 
Digital Phase Comparators 
Frequency Error Analyzers 
Distribution Amplifiers 
RF Switch overs 
Passive Combiners 
Digital Clocks 

Model FE·1100A 
High Stability I 

Frequency Standards 

Microwave Frequency Multipliers 
High Frequency Amplifiers 
UH F Down·Converters 
UHF Up-Converters 

SYSTEMS 
Time & Frequency Control Systems 
UHF Synthesizers 

. Frequency Generators 
Coherent Microwave Synthesizers 
RF SWitching Systems 

Frequency Distribution 
Systems 
Models FE· 798A1FE· 799A 
A militarized, high reliability RF distribution system 
for satellite ground stations and shipboard, 
mobile, and laboratory applications. 

Model FE·70Q 
(AM-2123A(V)/U) 

Distribution 
Amplifier 

~» . . t 
'----J" 

Model FE·1050A 
(AN/URQ-23) 

Disciplined Time 
Frequency Standard 

Model AN/FRQ·16 
Frequency - Time 

Standard Set 

FREQUENCY 
ELECTRONICS, INC. 
55 Charles Lindbergh Blvd., ~F.~ 
Mitchel Field, N.Y. 11553 . E 
TEL: (516) 794·4500 • 

. TWX: 510·223·0418 ~ 

1·1326 For manufacturers: sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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BROAD BAND MODULAR 
SWITCHING SYSTEMS 

Complete systems with power supplies, digital interface 
converters, 1/0 equipment, control panels, and various 
other functions are available. 

Solid·State 
Matrices 
FE-7650A 

8 x 50 Matrix 

Solid·State 
Switches 
FE-7642D 

4 x 92 Switch 

OSCILLATORS 

Reed 
Switches 
FE-7735A 

1 x8Switch 

(TCXO and TCVCXO) 
Temperature 

Compensatedl 
Voltage Controlled 
Crystal Oscillators 

Space Application 
High Stability 

Remotely Settable 
Crystal Oscillator. 

CRYSTAL FILTERS 
AND DISCRIMINATORS 

FREQUENCY 
ELECTRONICS, INC. 

~F.~ 55 Charles Lindbergh Blvd., 

E Mitchel Field, N.Y. 11553 o TEL: (516) 794-4500 
~ TWX: 510-223-0418 . 

SATELLITE FREQUENCY 
GENERATION AND 
DISTRIBUTION EQUIPMENT 

State-of·the-art techniques pioneered by FEI for frequency syn
thesis, processing, and distribution of low noise reference 
signals have been applied to the development of high reliabili
ty hardware for satellite applications. FEI systems consisting 
of precision oscillators and distribution equipment configured 
as redundant assemblies are presently being used on a wide 
variety of space programs resulting in performance capabilities 
previously unrealizable. The equipment incorporates FEI's high 
reliability hybrid techniques and results in light weight and low 
power consumption; considerations of primary importance in 
satellite applications. 

Proportionately 
Controlled Ovenized 

Oscillator 

Miniature Hybridized 
Oscillator 

MIL-M-38510 
MIL-STD-8838 

Level "S" or Level "B" 

HIGH RELIABILITY PRODUCTS 

CRYSTAL FILTERS 
AND DISCRIMINATORS 
Narrow Band Crystal Filters 
Intermediate Wide Band Crystal Filters 
Band Reject Crystal Filters 
Single Side Band Crystal Filters 
Discriminators 

OSCILLATORS 
Ovenlzed Crystal Oscillators 
Ovenized Voltage Controlled 

Crystal Oscillators 

Temperature Compensated Voltage 
Controlled Crystal Oscillators 

Temperature Compensated 
Crystal Oscillators 

Non·Ovenlzed Crystal Oscillators 
LC'Voltage Controlled Oscillators 
Precision Low Power Oscillators 
High Stability Proportional Ovens 
Custom Engineered Oscillators 

Low Phase· Noise Frequency 
Sources To 10 GHz 

EEM 1983 For manufacturers' sales·offices refer to Manufacturers & Sales Offices Directory 10 1327 
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70 

eo 
50 

40 

30 

'0 
10 

80 

70 

Filters and Networks 
LC Filters • Crystal F,ilters 
Delay Lines • Discriminators 

from FSNl FREQUENCY SELECTIVE NETWORKS, INC. 

FSN is a filter and network house. 
We are strong in engineering. We 
are able and willing to work with 
system designers to apply state-' 
of-the-art filter technology to opti
mize not just the filter but the 
application of filters to help our 
customers optimize their ,systems. 

Use us as your filter specialist. 
We are knowledgeable in and have 
experience with all classes of fII
ters,whether crystal or LC. We 

Low Pass 

FreQuency-. 

Shape Factor = E! As Low as 1.03 
F, 

High Pass 

can select the proper type for best 
performance while optimizing the 
cost-vs-performance trade,off. We 
design and manufacture all the 
families such as: Butterworth, 

Chebyshev, Legendre, Cauer 
(elliptical), General Parameter, 
Gaussian, Bessel, Transitional 
Butterworth-Thompson (TST), 
Bode, Le~ner and others. 

We. also design and manufac
ture such other networks as delay 
lines, attenuators, phase and 
delay equalizers, discriminators, 
matching networks, etc. 

Representative 
Network 
Packages 

30 g Li near Phase 
20 I. 
10 

Shape Factor = E! As Low as 1.03 
. F, 

Lower Side-Sand 

Frequency--

, Shape Factor = F, - Fo As Low as 1.05 
F1 - Fa 

Shape Factor = F, - Fa As Low as 1.05 
F1 - Fo 

~ ) 
30 g 

g 
20 ~ 
10 < 

360 

180 

= 0 • 
180 

360 

Phase Linearity better than 1 • 

Shape Factors better than 1.10 
Delay Variation better than 2% 

80 

Frequency--

Sand 
Rejectiori 

Shape Factor = F1 - Fa As Low as 1.20 
F2 - Fa ' 

Discriminator 

Wide and Narrow Band Linearity ± 1 % 

69-20 Garfield Avenue FS 
Woodside, N.Y. 11377 

(212) 424-7500 . 
FREQUENCY SELECTIVE NETWORKS, INC; 

LC Filters • Crystal Filters • Delay Lines • Discriminators 

1·1328 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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BREENRA-Y OSCILLATORS 
ESPONSIVE TO YOUR NEEDS FOR OVER 20 YEARS 

• Frequency Standards 
-w."TempefiilUri~"Coffipensaled .. 
w'*'"0~iJlalors,"*""~"w".,."*'.,_,,~ .. ,,,~W"~"'~"~'"_. '"''''~''_''''_'''~'''*''''''' 

• .01 Hz 10 2000 Hz 
'~~ArG7eenray'wer're 'read}7fO;:'actfon - reaay 
,,;,t(Jsolve'an· of 'your oscillator problems:'::and' . .. f.t5, F·16:'" 
w~gnYlengtbJQ"p(Qy~jtJ(Y~bgt~,'lLeLYQlJLprQgLgr::n,=.miHtgrYh~_w, .. ,~lJ~J'. OJ,JL_CP1!1I2L~,hen$1)(~"glJ.gltt\L.,j}rQgralJ1 ... ".I?~1 .. "., 

industrial or commercial - our Application and MIL-I-4520SA and MIL-STD-45662 yields reliable perfor-
'~'Engineerin~'E>esign~T'eams"wiIV'develop"and"buil~-~'mance:Andweassistyouboth'before'8nd'afterdelivery;,'~ 

~~Q1!§1g,m "Q!3gmgl0~"!!Lr::n~et.YQ!dLJ?Qegtg!1~§g,JJEil!!Q$.=~w,_,,,.Yi(;(rELb§r~w.tQ.mE].Eil!,YQlJL!312~citL<tJl..~~ft§":.:,91!!!,,Q~[tt~ .w .. , 

we've been doing just that for over 20 years. for our new catalog or send us your requirements and re-
·"·"·~·8ut'thereJs"more··to''''Greenray'-'~z i)" ,.,,'_ .. ,'" quest8quotatiorr.'S4<TW.'Ghurch·-·' 

-{:;~=~=d~-'C~-·~--·~~- ·-IP.t~~:~~7~i~2~~LQOL 
~t1alltY'oscltlators"wilh"QUaranteed""~'! REENR.~, "W' .,~,~_., .. _~w~,.~ •• _""~._"" .... ~~".,,.~·," .... ,,~",,~".~ 
-.-..... ~''''.''''--~"'-,., .. ''" .. <~,~~,-, .. ='''''''' .,~,~,-.~'''''-, '''''''''''''-lndustrie'S;''lnc;"'~''~~'-''''-~-''''''~--'''''''"'~~ .. -."'--"'"~"'~"~"'~ 
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I, 

CRYSTA~S. dSCILLATORS. & CRYSTAL FILTERS ., 
'I. 

-45 10 85'C 

0. 10 + 70.'C 

1 sec average 
Long·Tenn Stability 1 yeal average 
Frequency Shift due both supplies 
\0 voltage var!atlon +/-10.% 

Frequency Shlft due 
to load vartau.on 1-10. LSTn. loads 

Wavelonn SymmelIy 45 

Powsr COnsumption 

Frequency Range: 
Temperature Range: 

1Hz to l00MHz 
.-55 to + 125°C 
±.o05% 
+5Voc±5% 
±0.001% 

Frequency Stability: 
Input Voltage: 
Frequency Accuracy 
@25°C 

0..16 

0..05 

.0.1 

1.00 

.10. 

.10. 

.50. 

.10. 

1.00 

2.50 

WM 

0.20 

0.0.8 

.55 

20 

.10. 

O,lHz to 10MHz 
-55 to. +125° 
±.005% 
5Voc to. 15 Voc 
±O.oOI% 

Co.ntact: 

2300 

!MHz to. lOOMHz 
-55 to + 125°C 
±.005% 
-52Voc±5% 
±O.oOI% 

: HUGHES: SOLID STATE PRODUCTS 
HUGHES SOLID STATE PRODUCTS 
FREQUENCY CONTROL DEVICES 
500 Superio.r Avenue I I L __________________ ~ 

HUGHES A1RC.RAFT COMPANY Newpo.rt Beach, Cali1o.mia .92663 
Telephone (714) 759·2430 Telex. 910·596·1374 

10 1330 . For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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Hughes Custom Oscillcgtors~,~" .Filters . 
" _ , •• ,~." •• ". , •• •• .,.,. .." "' ••• , " ••••••• _' •• 0 __ " •• ~~.t;.,>. .".o"'.~_"""'l,"'''''-",. ..= _ .. 

r------------------, 
I I 

Crystal' Filters 
'Hughes has over 20 yearsbt experience with all standard types 01 banc1pass 
filters, including Butterworth.Chebychey, Elliptical. Gaussian and Bessel types, as 
well as band reject tilters and crystal diSCriminators. . 

Characteristics 
Hughes filters are designed using advanced computer-aided network synthesis 
and analysis techniques resulting in filters with sharp selectivity, controlled group 
delay or phase response, non-ringing pulse response cindlow insertion loss over 
broad temperature ranges. Hughes has also developed proprietary designs , 
Which permit tight control of phase and group delay characteristics or time do
main response characterls1ics such as peak overshoot and ringing in response to 
pUlsed RF signals. Hughes Frequency Control Devices meet the most stringent. 
military standards. when required ' , . 

Applications 
Hughes Frequency Control Devices.are in uSe in SQtellites.radc;rr.svsterns..rniSsiles. . 
military and commercial communications and avionlcssysterns. 

Hughes Temperature CompensateclCrvstal0scillatOrs(TCXOs)are cieslgriedus-. 
'.', trig computer<xided techniques. Perfo.rrAance'is insuredwithautomdted cotnp¢. 

neilt ,test and selection aM .fWly aut,?W,atedtesting .01,th~ i!t)lsned Prpduc:k .; ,~ ••.... ' 

SINE m. CMOS EOL 

Frequency Range, 100Hz to 60MHz 1Hz to 100MHz 
Temperature Range, -55 to + 125°C 
Short Term Stability, ±lpplOB/sec 
Long Term Stability, ±lppl06/year 
Frequency Stability, ± 5ppl07 I( -40 to + 85°C) 

Frequency Range, 
Temperature Range, 
Deviation, 
Linearity, 
Modulation Frequency, 
Spurious, 
Supply voltage, 
Size, 

± IpplO6( -55 to + 85°C) 
±5ppI06(-55 to +125°C) 
Any supply voltage 5·Zl VDC available 
As small as l"xl"xo.5" 

± ,3% 
± 1% 01 max deviation 
OCto 0,2 MHz 
-80dbc 
10·ZlVDc available 
As small as 2"x 2"x ,5" 
Smaller hybrid versions available 

Contact, 

: HUGHES : SOLID STATE PRODUCTS 
HUGHES SOUD STATE PRODUCTS 
FREQUENCY CONTROL DEVICES 
500 Superior Avenue I I L __________________ ~ 

HUGHES AIRCRAFT COMPANY Newport Beach. California 92663 
Telephone (714) 759-2430 Telex, 910-596-1374 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1331 



2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

F-13 FM-1 

F60S-SL 

T .316 1 
1 ••• 1' LOW FREQUENCY CRYSTALS 70 KHz - 999.9 KHz 
Frequency RangeJMode of Vibration 

70-200 KHz Length Shear Fund. 
200-599 KHz Edge Shear Fund. 
600-999 KHz Shear Fund. AT Cut 

Shunt CapaCitance (Co) 7 pf Max. 

Resistance (Measured at Series Resonance) 
70-200 KHz 10,000 to 7,000 Ohms Max. 

200-500 KHz 7,000 to .1,100 Ohms Max. 
500-999 KHz 1,100 to 550 Ohms Max. 

Drive Level 
70-499 KHz 

500"999 KHz 
2 Milliwatts Max. 

10 Milliwatts Max. 

Holders 
f.:605, F-609, F-700specify lead length. F-13 Iq. below 150 KHz in F-13 holder only. Note: Solder Seal 
or Cold Weld. Sealing Method. Crystals can be supplied for oven or nonaven use. 

70-99.9 KHz 
100-499.9 KHz 
500-599.9 KHz 
600-849.9 KHz 
850-999.9 KHz 

within ± .02% 
within ± .02% 
within ± .02% 
within ± .02% 
within ± 

'Below 600 KHz within ± .01% ,. Above 600 KHz within ± .0025% 

'within ± .01% 
within ± .01% 
within ± .01% 

"within ± .0025% 
within ± .0025% 

1 ••• 1 MEDIUM FREQUENCY CRYSTALS 1 MHz - 30 MHz 
Holders Frequency RangeJMode of Vibration 

1-30.0 MHz Shear Fundamental AT Cut 

Resistance (Measured at Series 
Resonance) 
1.0-1.49 MHz 
1.5-1.99 MHz 
2.0-2.99·MHz 
3.0-3.99 MHz 
4.0-5.09 MHz 
5.1-30.0 MHz 

490 Ohms' Max. 
375 Ohms Max. 
270 Ohms Max. 
150 Ohms Max. 

F-605, F-605-SL available 2.0 MHz and above only. F-609, F-700 specify lead length. FI-4 available 4.0 MHz 
and above only. FM-l, FM-2 supplied standard above 6.0 MHz. 4.0 to 6.0 MHz can be supplied at additional 
cost. HA available 2.0 MHz and above only. Ground leads can be supplied at additional cost. Note: Solder 
Seal or Cold Weld Sealing Method. Crystals can be supplied lor oven or nonoven use. 

75 to 33 Ohms Max. 
22 to 16 Ohms Max. 

1.0-1.49 MHz Fund. within ±.01% within ±.0025% within ±.OOlW. 
1.5-2.99 MHz· Fund. within ±.01% within ±.0025% within ±.001% 
3.0-10.99 MHz Fund. within ± .01% within ± .0025% within ± .001% 

Drive Level 
1.0- 9.99 MHz 

10.0-22.00 MHz 
22.0-30.00 MHz 

10 Milliwatts Max. 
5 Milliwatts Max. 
. 1 Milliwatt Max. 

11.D-19.9 MHz Fund. within ±.01% within ±.0025% within ±.001% 

within ± .001 % 
within ± .001 % 
within ± .001 % 
within ± .001 % 
within ± .001 % 

within ± .00t % 
within ± .001 % 
within ± .001 % 
within ± .001 % 

20.0-24.9 MHz Fund. within ± .01% within ± .0025% within ± .001% 

Shunt CapaCitance (Co) 9 pi Max. 25.D-30.0 MHz Fund. within ± .01% within ± .0025% within ± .001% 

, HA-5 will maintain within .0005% of 25°C measured frequency, from -10°C to + 60°C I... HIGH FREQUENCY CRYSTALS 15 MHz - 200 MHz 
Holders Frequency Range/Mode of Vibration 

15-75 MHz· Shear 3rd Mechanical Overtone AT 
50-119 MHz Shear 5th Mechanical Overtone AT 

111-139 MHz Shear 7th Mechanical Overtone AT 
140-200 MHz Shear 9th Mechanical Overtone AT 

F-605, F-605,sL, F-609, F-700 (specify lead length), FI~4, FM-l (specify lead length), FM-2. Note: Solder Seal 
or Cold Weld Sealing Method. Crystals can be supplied for oven or nonoven use. 

Shunt Capacitance (Co) 9 pf Max. 

Resistance (Measured at Series Resonance) 
15- 75.0 MHz 3rd OfT 40 Ohms Max. 
50-119.9 MHz 5th OfT 60 Ohn:s Max. 

111-139.9 MHz 7th OfT 80 Ohms Max. 
140-200.0 MHz 9th OfT 100 Ohms Max. 

15-64.9 
65-75 
50-79.9 
80-119.9 

111-139.9 
140-159.9 
160-200 

(3rd) 
. (3rd) 
(3rd) 
(5th) 
(7th) 
(9th) 
(9th) 

within ± .01% 
within ± .01% 
within ± .Ot% 
within ± .01% 
within ± .01% 
within ± .01% 
within ± .Ot % 

within ± .0025% 
within ± .0025% 
within ± .0025% 
within ±-.0025% 
within ± .0025% 
within ± .0025% 
within ± .0025% . 

within ± .0010/0 
within ± .001% 
within ± .001 % 
within ± .001 % 
within ± .001 % 
within ± .001 % 
within ± .001 % 

within ± .001 % 
within ±. 001 % 
within ± .001 % 
within ± .001 % 

NA 
NA 
NA. Drive. Level 

15-65 MHz 
65-200 MHz 

2 Milliwatt Max. 
1 Milliwatt Max. • HA-5 will maintain within .0005% of 25°C measured frequency, from -10°C to +60°C 

r:.:~~ O:'~RING - Specify the Following lor 

A. Cry~1 frequency I I 
B. Type-GP,CS,orHA I •• C.' Calibration tolerance·-.. OO25% or .001% as 

specified for (CS) and (CS-l). Not required for GP 
as this type is supplied onl~ in .01% . 

D. Calibration temperature - Calibration temperature to 
be specified by customer. 

E. Holder (see above) 
F. Circuit load and correlation data - Customer to Jlive INTERNII'IONAL CRYSTAL MFG. CO., INC. 

oscillator load and correlation data. Do not spool}' 
equipment types for GP crystals. 10 North Lee, P.O. Box 26330, Oklahoma City, OK 73126 

GENERAL 
Contact ICM Sales De~rtment for copy of custom 
crystal catalog and pricing information. Allintemational 
crystals are made to order and are not stock items. If 
crystals are needed for commercially manufactured 
equipment, land mobile, amateur, marine etc., ICM 
may have specific catalog numbers already assigned. All 
Intemational crystals are Quaranteed apainst defective 
materials and workmanship for an unlimited time when 
used in correct equipment or oscillator load. 
Mail: International Crystal MfQ. Co., Inc., 10 N. Lee, 
P.O. Box 26330, Oklahoma City, Ok. 73126, Phone 
(405) 236-3741, TELEX 747-147, Cable Incrystal, Bell 
System TWX: 910-831-3177 . 
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ITT Components 
A Unit of International Telephone and Telegraph Corporation 

Quartz Crystal Units 
o Microprocessor clock type crystals covering a frequency 

spectrum from 1MHz to 200MHz. 

I) HC18 and HC33 type holders, resistance welded or solder 
cold weld or solder sealed. 

• Frequency tolerance from .002% to .35%. 

HC-18/U 

ITT TF3 AND TF6 
Tuning Fork Crystals 

HC-33/U 

Used for microprocessors and micro computer 
real-time clock applications. 

Wl I 

~-+--r T- - D 

T'--~- ~ 
,---

Type L M H W D 
TF3 .327 Max. .354 .012 ±;002 .043 ±.002 .118 ± .008 

(8.30 Max.) (9.00) (0.30 ±0.05) (1.10 ±O.05) (3.00 ±0.08) 
TF6 .260 ±.002 . 295 .0lD ±.001 .023 ±.004 .081 ±.002 . 

(6.70 ±0.05) (7.50) (0.25 +0.03) (0.70 ±0.10) (2.05 +0.05) 
Dimensions are in inches (millimeters) 

Crystals and 
Oscillators 

Quartz Crystal Oscillators 
The ITT OIL oscillator series are miniature, low-profile, dual-in
line quartz crystal oscillators in a hermetic package. They are 
designed primarily, to meet the needs of the fast growing 
minicomputer and microprocessor markets, but are suitable for 
many other applications where a reliable, accurate clock input 
is required . 

Frequency tolerances ranging from 1000ppm to 25ppm are 
available. 

FEATURES 
TTL compatible 
Oual-in-Line pin spacing 
Low profile - 5.8mm maximum seated height including 
insulating stand-ofts 
Hermetic welded metal package 
Wide frequency range 

1r'815(20'7)~ PIN1 
MAX T 

MAX (1308' ---r MAX' 

.480 ±.008 
(12.2 :t:0.2) 

R ·200 5.08)' .515 

(6~~g ~o~~~ lJ' -tt. . ff 
__ ..i. - '---r--------r-' 

.016/.019 II-
(0.41/0.48)--1 

Pin Connections 
1 NC 
7 Ground 
8 Output 

14 +5V 

FREQUENCY RANGE: 250KHz - 90MHz 
Family 
OIL 1000C 
OIL 1500C 
OIL lIOOC 
OIL !050C 
OIL 1025C 

SHIIOO 
SHI050 

Frequency Tolerance 
1000ppm 0.1% 
500ppm 0.05% 
100ppm 0.01% 
50ppm 0.005% 
25ppm 0.0025% 

ITT COMPONENTS • 3201 South Standard Street • Santa Ana, California 92705 • Phone: (714) 751-3900 • TWX: 910-595-1744 • Telex: 69-1389 
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SO TEMP Telephone (804) 295-3101 
P. O. Box 3389 Charlottesville, Virginia 22901 

RESEARCH, INC. 

Isotemp specializes in custom design crystal oscjllators for all applications. High stability, low power 
ovenized oscillators are our specialty. Wide temperature range, tight tolerance TCXOs are standard 
fare. Sinusoid and square wave (TTL and/or C/MOS) are available in most models. Call us for help 
in determining your oscillator·heeds. 

- PRODUCT DIRECTORY -

Frequency 
TCXO'S Range . Major FeatUre Stability Class 

TCX030 Series 2'012 MHz Low Cost 1 ppm 

TCX039 Serle. .125 to 20 MHz Precision Parts, High Performance 5 x 10-7 to 2 ppm 

TCX040 Serie. 2'010 MHz . Precision Parts, High Performance 1 ppm to 5 ppm 

TCX041 Serle. 10'030 MHz 

NCXO'S 

NCX037 Series 2'060 MHz 

NCX046 Series 5 to 20 MHz 

OCXO'S 

OCX031 Series 10 MHz 

OCX033 Serle. 10 MHz 

OCX036 Series Bto15MHz 

rl. 22 l 
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3rd Overtone TCXO 1 ppm to 5 ppm 

Low Cost. High Performance 5 ppm to 30 ppm 

Lowest Cost 

Low Power 

Low Power 

High StabilitY 

.01%'0.05% 

1 x 10.7 to 5 x 10-7 

1 x 10.7 to 5 x 10-7 

1 xl0·7 t05xl0-7/v •• r 
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Supply 
Voltage 

+5 VDC 

+12 VOC 

+15 VDC 

+15 VDC 

+5VDC 

+5 VDC 

+5VDC 

+5VDC 

+20& +5 VDC 

Typical 
Output Current Figure No. 

TTL 15ma 1 

TTL 20 rna 2 

Sine 20 rna 2 

Sine 20m. 2 

TTL 10 to 30 rna Sim.to 1 

TTL. 15 to 30ma 3 

TTL <1 watt 4 

TTL <1 watt Sim.to2 

TTL 2 watts 5 

~
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Figure 3 

Note: Measurements are in inches. 

inches 
.025 
.030 
.040 
.062 
.100 
.120 
.125 
.156 
.250 
.260 
.281. 
.300 
.315 
.370 
.400 
.440 
.500 

mm 
.635 
.762 

1.016 
1.587 
2.540 
3.048 
3.175 
3.962 
6.350 
6.604 
7.143 
7.620 
8.001 
9.398 

10.160 
11.176 
12.700 

inches 
.660 
.750 
.800 
.840 
.950 

1.000 
1.060 
1.200 
1.220 
1.400 
1.720 
1.750 
2.000 
2.060 
2.500 
2.750 
3.000 

mm 
16.764 
19.050 
20.320 
21.336 
24.130 
25.400 
26.924 
30.480 
30.988 
35.560 
43.688 
44.450 . 
50.800 
52.324 
63.500 
69.850 
76.200 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

~----------~--------OscHmtors 
TCX030 SERIES 

., 
TCX039 SERIES 

Frequency range (MHz) .125 to 2 2 to 12 12 to 20 2to 6 

Aging (after 60 days operation) .:t,' ppm/year :.!:, ppm/year '±' ppm/year ,:±?x10·7/year 

Short term stability flO sec rms) 2.10.9 2.10.9 3.10.9 1.10.9 

Voltage stability (per 5% change) 3 x 10-7 typical 2)( 10-7Wpical 3 x 10-7tyPical 1.5 x 10-7typical 

Trim range ,:l:4 ppm min. ,!4 ppm min. ~ppmmin. .:!:.3.5 ppm min. 

Typical current drain 30 rna 20ma 20 rna 20ma 

Ambient stability TCX039·1 TCX039·2 N.A. TCX039.J 

ODCto '550 C TCX039-4 TCX039-5 N.A. TCX039-5 

Reference to +250 C TCX039·7 TCX039--8 TCX039-9 TCX039·10 

NCX046 SERIES 

OCX031 SERIES 

Model number OCX031·1 OCX031·2 OCX031·3 OCX0314 ,. 
Temperature stability (OoC to 650C) • ±5x 10-11 ±1 x 10-7 ±2 x 10"7 ±:Ix 10.7 ; 

" 
Aging (per year after 60 days) ±5 x 10.7 ±1 ppm ±1.5 ppm ±2ppm 

Short term stability (per 10 second count) 2 x 10.10 rms 5 x 10.10 rms 1 x 10-9 rms 2 x 10-9 rms ,\ Voltage stability (+5 VDC :!:. 10 %) ±3x 10-11 ±5x 10--8 ±1 x 10.7 ±1.5 x 10.7 

Trim range (at time of shipping) ±3ppm ±4ppm ±6ppm 'I' .. ±5ppm 
. .",,/> 

• Reference to +250 C 

OCX036 SERIES 

'Model number OCX036·1 OCX036·2 OCX036·3 OCX036-4 

Frequency (MHz) 10 10 8to 15 8to 15 
Aging (per week at time of shipping) ±:I. 10-9 ±5 .10-9 ±1 x 10--8 ,0.1.5 .10-11 

AQing (per year after 21 days) :t.1 x 10-7 ±2)C 10-7 ±.3 x 10-7 ±5 • 10-7 

Retrace (4 hours on after 24 hours oft) 2.10-9 typ. 5.10-9 typ. 1.10--8typ. 1.5 x 10.s typ. 

Ambient stability (DOC to +65oC) 1 .10-1OfOC 2.10·1OfOC 5x 10·1OfOC 1 .10-9fOC 

Voltage stability (per 5% change) 7.10-10 2. 10-9 2 x 10-9 4x 10-9 

Phase noise (100 Hz offset 1 Hz BW) -143 db min. ·140 db min. ·130 db min. -125 db min. 

Short term (10 second counts) 2x 1(t'11 rms 3 x 10-11 rrns 1 x 10·1O rms 5x 10"10 rms 

Trim range (minimum) ±5 x 10.7 ±.1.5 ppm t2.5ppm ±a ppm 

To order: Specify model number and frequency or contact factory for options. SO TEMP 
Phone (804) 295-3101 P. O. 80x3389 Charlottesville, Virginia 22901 RESEARCH, INC. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1335 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

LEACH® CORP CONTROL PRODUCTS DIVISION 
6900 Orangethorpe Avenue, Buena Park, California 90620 

• Telephone: (714) 739-0770 TWX 910-596-2867 

LEACH HYBRID FREQUENCY PRODUCTS 
MILITARY • AEROSPACE • CUSTOM 

ALL PRODUCTS MANUFACTURED IN THE U.S.A. 

HYBRID OSCILLATORS 
MIL-O-55310 PROCESSING. 
Output Waveform: 
Frequency Range: 
Packaging: 
Typical Tolerance: 
Typical Symmetry: 
Typical Processing: 
Typical Testing: 

Environmental: 

C-MOS, TJL/LSTTL, ECL, Sine Wave 
.1 Hz-300 MHz 
14 Pin D.I.P., Flat Packs, Leadless Carriers, T05 and T08 
±10 ppm at R.T., ±50 ppm of R.T. from -55°C to +125°C 
50/50% 1-30 MHz, 60/40% 31-300 MHz 
'883B, 38510, Burn In, Lot Tradeable 
Programmable Auto-Test Over Full Temperature Range With Data. 
All Units Serialized. 
Gross/Fine Leak Detection, Centrifuge, Shock, Vibration, Accel
eration and -Radiation Exposure Available. 

CRYSTAL CONTROLLED DUAL BAUD RATE GENERATOR 
C5035 SERIES 
This Device Can Transmit and Receive Simultaneously on 2 S~andard 
Baud Rates Which Are Manually or Soft Ware Selectable From 50 to 
19,200 Baud. Fully Processed to MIL-O-55310, 38510 and 883BWith Burn 
In Available. Packaged in 18 Pin D.I.P. or Flat Pack. 

DCXO 
DIGITALLY COMPENSATED XTAL OSCILLATOR 

~~1r 
1.370 

II '---~ 

1 Hz to 60 MHz 
±.3 ppm 0 to +70°C 
±.5 ppm -40°C to +85°C 
±1 ppm -55° to +125°C 
±1 ppm/Year Aging 
5 Volts ±10% 
C-MOS, TTL, LSTTL 
Flat Packs, Leadless Carriers and 
D.I.P. Packages 

PRECISION TIMERS _ 
CRYSTAL CONTROLLED GATE ARRAY TIMERS 
Custom Gate Array Technology 
Full MIL Temperature Range 
±.01 % to ±1 % Accuracy 
Crystal Controlled 
Programmable Outputs 
Hermetically Sealed 
Flat Packs, Leadless Carriers and D.I.P. Packages 

E2PROM 
MPU 

10 1336 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

DIP CRYSTAL 
OSCILLATORS 

The Broadest line in the industry. 

2300 

- Units use overtone crystals from 20 MHz to 65 MHz, very 
stable electrically and more reliable mechanically. 

- All units guaranteed for one year to operate within 
specifications. 

- Units specified at temperatures exceeding 0 to 70·C are 
individually recorded 100% for frequency vs temperature
insuring compliance. 

HYBRID TIL GUARANTEED 
CRYSTAL CLOCK OSCILLATORS • 250 KHz-50 MHz 
SERIES M1100 
Frequency: Any specified frequency from 250 KHz to 50MHz 
Frequency Stability: Including calibration at 25·C, operating temper-

ature, change of input voltage, change of load, shock and vibration. 
Series Stability 
M1100 ± .01% 
M1114 ± .05% 
M1115 ± .10% 
M1116 ± 1.0 % 
M1144 ± .0025% (25 ppm) 
M1145 ± .0050% (50 ppm) 
M1148 ± .05% (economy) 

Temperature: Operating 0 to 70·C 
Storage -55 to + 125·C 

Input voltage: + 5 ±.5 VDC 
Input current: 60 ma., maximum, under all conditions 
TTL output: All units, 0 to 70·C 

Symmetry 60/40 @ 1.4 VDC 
Rise and Fall time 6 ns. maximum 

"0" Level 
"I" Level 
Loads 

from 0.5 to 2.4V 
+ 0.5V, maximum 
24V minimum 
10 TTL Loads, standard 
or Shottky 

LJ15-max.--l 
,. (20.7mm) 'I 

r~rIMAX 
~l08mml 

of. 
Logo & Symbol 
indicate Pin 1 

HOW TO ORDER: 

.108-(REFlj ~600"+~ 
(2.84 mm) . 524';'m 

. Pin7 

p;n11* ;-it: .300"00.005 1___ _ £:6:!mm) P;n14" • 
PinB -. 

108-(REF) 
(2.B4mml 

For Part Number •.. Add frequency to the series M11 00 thru 
Ml145 

For e.xample: 
Series M11oo, 01% 10 MHz frequency 

~1100-10M¥" 

CRYSTAL CLOCK OSCILLATORS FOR MOS MICROPROCESSORS SERIES M1160, M1159 
Same dimensions as Mll00 Series above 

- 4 MHz drives Z80A and Z8000, Mostek MK 3880-4, 
Sharp LH0080A, AMD AMz8000, NEC 780C-1 

- MOS output drives 200 pf. 
- Other frequencies available from 2 MHz thru 10 MHz 

-2 times TTL frequency on M1159-4 M 

RESISTANCE-WELD CRYSTAL CLOCK OSCILLATORS - 250 KHz to 50 MHz IN ALL METAL CASE 

Series Stability 
M1200 ± .01"10 
M1244 ± .0025% (25 ppm) 
M1245 ± .0050% (50 ppm) 

• All metal welded package with standoff insulator 
• Area on PC board is one true TTL space-0.500" x 0.800" max. 
• Seated height less than 0.215, including insulator 
• Frequency from 250 KHz to 50 MHz 
• TTL Compatible 
• Stability options from .01 % to .0025% 
• Units at 4 MHz and higher are simple and reliable using 

the excluSive MF Clock-chip TM 
Metal Package-Unit is hermetically sealed by resistance weld, 
with glass-to- metal seal connector which may be soldered or 
plugged into socket. 

HIGH REL MILITARY CRYSTAL OSCILLATORS -IN HERMETICALLY SEALED CASE SERIES M5500 - 250 KHz-50 MHz 

.......... CI1ITOLI _m. 

.'~c.. 
FIe.", ..l:&lu--i ... , L::===~ 

" .. \ 

. ELECTRONICS CORP. 
10 Renewal Place, New Rochelle, N_Y .• 10801 • (914) 576-6570 

• Hermetically sealed resistance welded package 
• Crystal specifically manufactured for oscillator with 

angle of cut controlled wHhin ± 1 minute 
• 168 hour Class B burn-in 
• Simplified design with proprietary IC 
• Capacitors to MIL-C-55681 
• Extensive environment testing 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'1337 



m CMOS 

Frequency range 250 Hz to 60 MHz 600 Hz to 12 MHz 
Frequency stabilHy ± .01% ± .01% 
Temperature range 0 to 70"e 0 to 700 e 
Input voltage +5V ± 0.5 VDe +4V to + 12 VDe 
Z801Z8000 compatible and dual phase also available. 

DIM. HOLDER 

In. He-1B1U 
(mm) 3-170 MHz 

A .435(11.05)max. 

B . 530(13.46)max. 

C . 183(4.65)max. 

0 . 500(12.70)min. 

frequencies (MHz) 
MP-2 (HC-33U) 
1.000000 3.276800 
1.843200 3.579545 
2.000000 4.000000' 
2.097152 4.194304 
2.457600 

HG-49AJ Hc-33/U 
3·170 MHz 1·170 MHz 

.424(10.77) .757(19.23)max. 

. 520(13.20)max. . 775(19.69)max . 

.172(4.37) .352(8.94) 

. 5OO(12.70)min . . 500(12.70)min . 

M-tron has the high qualHy, high volume production capability to produce 
for annual customer reqUirements. This can result in cost savings to you. 
Also, you are assured of delivery consistent with your production require
ments. Initial deliveries can begin 6 to 8 weeks after receipt of your order. 

Standard units, in quantities up to 200 units, are delivered from stock. 
Samples for new product applications can be delivered in just 4-5 weeks. 

FreqlBlCY 1 MHz-170 MHz 
Acancy ±20 PPM @ 25°e 
Stability ±25 PPM-2O"C to + 70"C 

Load capacity 18pf 
Resistance: 500-@ 1 MHz 

25~@ 15 MHz 
120-@ 170 MHz 

Holder type As specified in preceding 

M-TRON ADVANTAGES 

COMPUTER DESIGN, with programs for both crystals and oscillators, assures 
consistent, reliable designs. QUALITY CONTROL insures that we meet your 
specific requirements. ENGINEERING ASSISTANCE-Our engineering. 

MP-1 (HC-18U) 
3.276800 5.000000 
3.579545 5.017600 
4.000000 5.068800 
4.194304 5.120000 
4.915200 5.185000 

Hc-&lIU HI:-6/U 
1.5·170 MHz 1-170 MHz 

5.714300 
5.990400 
6.000000 
6.144000 
6.400000 

6.553600 
8.000000 

10.000000 
10.240000 
11.000000 

. 14.318180 
16.000000 
18.000000 
18.432000 
20.000000 

20.480000 
22.118400 
24.576000 
28.356900 
48.000000 

HG-48/U HG-25IU HG-501U 
1.5-170 MHz 3·170 MHz 3·170 MHz 

.743(18.87) . 757(19.23)max . .743(18.87) .435(11.05)max . .424(10.77) 

. 776(19.70)max . .775(19.69)max . . 776(18.87) .530(13.46)max . .520(13.20)max . 

. 338(8.59) . 352(8.94)max . .338(8.59) . 183(4.65)max . .172(6.05)min . 

.500(12.70)min . .238(6.05) .238(6.05) .238(6.05) .238(6.05) 

M-tron is one of the country's largest suppliers of these crystals. We have 
13,000 different types of units in stock. 

MILITARY CRYSTALS 

M-tron has maintained its military qualification and offers many QPL listed 
products. Write the factory for lists, 

department is ready to assist in specifications of circuit analysis. WORLD-WIDE 
DISTRIBUTION adds up to on-time delivery-everywhere! 

ASK ABOUT OUR "HI·LO" PRODUCT LINE -WATCH FOR "UNICEN·1" 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

MCCOY CRYSTALS 
MCCoy Electronics designs and manufactures the broadest frequency product devices offered to the market 

place. All items are custom, and are supported by the following critically important in-house operations: Photo 
fabrication facility, PC board manufacture, coil product, fabricated enclosure, thick film hybrid manufacture, 
complete environmental testing, including: Shock, Vibration (Sline and Random), X-ray, Humidity, Salt Spray, 
PIND, Gross and Fine Leaks, Precision Aging, and Acceleration. 

Pride in product performance and quality has assured a prominent image for MCCoy Electronics in today's 
market. For tomorrow, diligent effort in state-of-the-art technology, process optimization, and work ethic, 
comprise the solid foundation for which we will grow. 

Products illustrated represent examples of our capability through past efforts, and are by no means a limit of 
our overall line. You are invited to discuss new applications with our design Engineering and Marketing staff. 

. SOLDER SEAL CRYSTALS 
HOLDER SERIES M-20 (HC-18/U) 

.402...j~-2l (HC-25/U) 
r MAX. - """"""'--1 

.150 MAX. 

1'" 
. 530 
MAX. 

(1) 

)..--

~MAX. 
.~FreqUency Range: 

---<MAX. 2.5 MHz to 250 MHz 

M-20 Wire Leads 
Dia. = .017 
Length = 1.5 

M-21 Pins 

HOLDER SERIES M-l (HC-6/U) 
M-4 (HC-33/U) 
~ 

~725MAX. ~ 
.317 MAX . r 

.n5 MAX. 

1.352 MAX. 

PRECISION 
GLASS CRYSTALS 

HOLDER SERIES G-20 (HC-26/U) 
G-2l (HC-29/U) 

~~ 
r' .185 MAX. 

.530 MAX. ' •.. )'; ~. 

~..... .435 
• ; "<MAX. 

Frequency Range: 
5 MHz to 100 MHz 

G-20 Wire Leads 
Dia. = .017 
Length = 1.5 

G-21 Pins 
Dia. = .040 
Length = .238 

Dia. = .040 
Length = .238 

1 . 757 >---Frequency Range: ............ 1< MAX. 0.7 MHz.'o 250 MHz 

~.486--1 M-1Pons 
HOLDER SERIES G-l (HC-27/U) 

G-4 
(1) Also available with short cans 
"A" Height = .460 (5 MHz to 250 MHz) 
"8" Height = .425 (5 MHz to 250 MHz) 
"C" Height = .360 (10 MHz to 250 MHz) 
"D" Height = .312 (10 MHz to 250 MHz) 
"E" HeIght = .250 (15 MHz to 250 MHz) 
"F" Height = .400 (10 MHz to 250 MHz) 

Dla. = .050 
Length = .248 

M-4 Wire Leads 
Dia. = .030 
Length = 1.5 

n 
.352 MAX. T 

.n5MAX. COLD WELD CRYSTALS 
HOLDER SERIES W-6 (HC-3S/U) HOLDER SERIES W-7 (HC-37/U) 1 
~l 

.~ 
• 500 MIN. 

~ 
,<MAX. 

Frequency Range: 
10 MHz to 250 MHz 

Wire Lead Dia. = .018 

HOLDER SERIES W-8 

A.705 

Frequency Range: 
0.8 MHz to 250 MHz 

Y 

A 
.515 MAX. 

.Y 
.260t MAX. 

"',- .~ 

~~. ~ 
" .S10MAX . 

.281 MIN. Y 

~ 
Frequency Range: 
3 MHz to 250 MHz 

Wire Lead Dia. = .018 
Note: Pin version also available 

HOLDER SERIES W-60 (HC-4S/U) 

.275 Ij~ 
,',/ '.083 

A'" j";,.'.i.j,"'.'.'.~1 ~ - T '-:?l040 /"" .135 
~)/ 

t~~~' 
1.500 

J Frequency Range: 
12.5 MHz to 250 MHz 

. ~ 

~ ----~ ~:::~y Range: 
2 MHz to 100 MHz 

.486 MAX. G-l Pins 
Dia. = .050 
length = .238 

G-4 Wire leads 
Dia. = .030 
length = 1.5 

HOLDER SERIES W-l (HC-36/U) 

--I W-4 (HC-47/U) 

L_,.;.678 -<_ [' .-----><- .268 

T 
.775 

I 
~.352· 

~"<'i,r;f,;i.' ............... 
"l~"'~"v ; ~ 

; ~.757MAX. 

l J Frequency Range: 
1 MHz to 250 MHz 

W-l Pins 
.486 Dia. = .050 

Length = .238 
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MCCOY LOW FREQUENCY CRYSTAL FILTERS 

PIN 

48811 

48815 

48835 

Low Frequency crystal filters between 1 KHz and 1 MHz 
are routinely produced utilizing advanced computer de
sign technology. All filters are custom designed to cus
tomer requirements including unique package designs to 
fit unusual conditions. We invite your challenge. Call our 
Sales or Engineering Departments today with your appli
cation. 

J: 
le 
~ e 
z 
~ 

LOW FREQUENCY BANDWIDTH CHART 

1 KHz 10 KHz 100 KHz 1.0 MHz 

Fe CENTER FREQUENCY 

TYPICAL UNITS AVAILABLE 
CENTRAL db db II 

FREQUENCY BANDWIDTH BANDWIDTH 
I.L. RIPPLE IMP ED. 

12 KHz 
51db 40 db 

Hz Min 1 KHz 
7 1 1 K 

450 KHz 
3 db 60 db 5 

200 Hz 1500 Hz 
3 20 K 

3 db SO db 
455 KHz + 1450 Hz +1.9SKHz 4.5 0.5 2K 

SIZE 

3 X 1.56 X .922 

2.605 X .595 X .955 

3.031 X 1.438 X 1 

Only a few units are shown, write or call for complete catalog. 

2300 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2300 

.:;,.... 

CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

MCCOY HIGH FREQUENCY CRYSTAL FILTERS 

MCCoy Electronics manufactures high frequency crystal filters from 1 MHz to over 250 
MHz. Both descrete crystal design and monolithic filter designs are utilized to achieve the 
maximum in bandwidths, selectivity, miniaturization and competitive pricing. 

DISCRETE FILTER BANDWIDTH MONOLITHIC BANDWIDTH CHART 

J: 100 KHz ~II 
... c 
§ 
c 
z « m 

PIN 

10 Hz 

1 MHz 10 MHz 100 MHz 2.00 MHz 250 

Fc CENTER FREQUENCY 

J: ... 
c 

~ 
z « 
m 

10 MHz 100 200 250 

Fc CENTER FREQUENCY 

TYPICAL UNITS AVAILABLE 
CENTER NO. db db {l 

SIZE 
FREQUENCY MHz POLES 

BANDWIDTH BANDWIDTH I.L. RIPPLE IMPED. 

2300 

48852 1.4 14 3db 60'db 5 1 1K 2.975 x 1.63 x 1.18 + 1.62 KHz 4.3 KHz 
1 db 60 db 

5 0.5 500 1.87 x .5 x .475 48830 10 6 ± 15 KHz ±58 KHz 

48024 21.4 4 6 db 30 db 6 2 2.2K .9 x .215 x .61 32 KHz 72 KHz 

48019 25.5 6 6 db 60 db 5 1 3K 2.08 x .75 x .635 +34.5 KHz +80 KHz 

48006 30 8 3 db 60 db 4 1 1.5K .73 x .47 x .59 + 15 KHz 60 KHz 

48845 50 6 
6 db 55 db 8 1 50 2.73 x .64 x 1.085 +9.5 KHz +25 KHz 

48840 70 8 1 db 45 db 6 1 50 .985 x .719 x .475 +20 KHz + 70 KHz 

48876 118 to 136 8 6 db 90 db 1 2 50 4.98 x .985 x .985 +12 KHZ +75 KHZ 

4802 156 2 3 db 30 db 2 1 5K 41 dia. x .265 15 KHz 60 KHz 

Only a few units are shown, write or call for complete catalog. 
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MCCOY CRYSTAL OSCILLATORS 

MCCoy's line of custom designed Crystal Controlled Oscillators is unexcelled in the industry. 
From clocks, TCXO's, VCXO's, TCVCXO's thru oven controlled units, we have a unit to meet your 
requirements. A complete in-house thick film facility coupled with the industries best crystal facility 
gives you miniaturization capabilities and quality controls unavailable elsewhere. Our QPL approv
als on MIL-O-55310 allows the use of military approved unit where the requirement exists. 

MIL-O-SS310 CLASS # 
SLASH SHEET OF UNIT 

NO. 

4 3 

5 3 

6 3 

7 3 

8 1 

10 1 

11 1 

13 1 

14 1 

15 1 

16 1 

17 1 

MIL-O-55310 OSCILLATORS 
OFFERED BY MCCOY ELECTRONICS 

FREQUENCY RANGE OUTPuT 
COVERED WAVEFORM 

750 KHz - 10 MHz C-MOS 

1 MHz - 10 MHz TTL 

15.7 KHz - 10 MHz TTL 

10 MHz - 90 MHz SINE 

50 Hz - 50 MHz TTL 

1 KHz - 30 MHz TTL 

.05 Hz - 10 MHz C-MOS 

300 Hz - 10 MHz C-MOS 

.1 Hz - 25 MHz TTL 

.01 Hz - 10 MHz C-MOS 

.1 Hz - 50 MHz TTL 

250 KHz - 25 MHz TTL 

"MIL-O-55310 OCILUITOR CLASSIFICATIONS 
CLASS l' CRYSTAL OSCILLATOR (XO) 

MCCOY 
CORRESPONDING 
MODEL NUMBER 

MC128A2-( ) 

MC180X2-() 

MC219Al-( ) 

MC178X2-( ) 

MC76SA1-( ) 

MC708Al-( ) 

MC751Al-( ) 

MC714 

MC7S5Al-( ) 

MC752Al-( ) 

MC741Al-( ) 

MC726Al-( ) 

CLASS 3: TEMPERATURE COMPENSATED CRYSTAL OSCILLATOR (TCXO) 

PACKAGE SIZE 
AND 

STYLE 

1.5" X 1.5" X .5" 
PC MOUNT 
2.0" x 2.0" X .7" 

PC MOUNT OR CHASSIS 
1.55" X 1.015" X .7" 
PC MOUNT 
2.0" X 2.0" X .7" 
PC MOUNT 
.887" X .54" X .4" 
14 PIN DIP 
.565" dia. X .350" 
TO-8 PACKAGE 
.887" X .54" X .4" 
14 PIN DIP 
.565" dia. X .350" 
TO-8 PACKAGE 
.887" X .54" X .2" 
14 PIN DIP 
.887" X .54" X .2" 
14 PIN DIP 
.887" X .54" X .2" 
14 PIN DIP 
.887" X .54" X .2" 
14 PIN DIP 

Only a few units are shown, write or call for complete catalog. 

MODEL MC731A1 
Standard Oscillator 

1'1342 

$$$(4Hlt>$$ 
1234567 

14 1312 11 10 9 8 

$$$$$$$ 

Frequency Range: 25.0 KHz to 50 MHz 

Stability (Options): Temperature Range: 
'SO PPM O"C to + 70"C 
,50 PPM 

,50 PPM 
±70 PPM 

Input: +5V DC ± 10% 

OUtput: 

-4O"C to + 85°C 

_55°C to + 1 05°C 

-55° C to +125° C 

TTL: Fan out to 10 TTL Loads (250 KHz 1025 MHz) 
TTL: Fan out to 6 TTL Loads (25 MHz to 50 MHz) 

Pin Connections 
1.2.3.5.6.9.10.12. & 13 N/C internally 
7. Common 
8. R.F. Output 

14. Oscilla~or B+ 
4 & 11 Connected Internally 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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MCCOY CRYSTAL OSCILLATORS 
MODEL MC708 
Standard Oscillator 

1.505 _1 

~]f r .025 
t _ -,--- .-

.500 

~ 
_II-- .018 

MODEL MC741A1 
Standard Oscillator 

MODEL MC137X7 
TCVCXO 

/_ .565 

@Z45 

2 6 .282 

1 7 
8 ____ f- .031 

--H-~ 
lrr 

Pin Connections 
1.2.3.4.5.6.9 .. 10.1 t .12. & 13 NIC Internally 
7. Common 
8. R.F. Output 

14. Oscillator B 1-

$$$$$$* 
1234567 

t4 1312 11 10 9 8 

$$~$~~$ 

Frequency Range: 250 KHz to 50 MHz 

Stability (Options): Temperature Range: 
,50 PPM O°C to + 70°C 
,50 PPM 
<50 PPM 

Input: + 5V DC "10% 

--40°C to + 85°C 
_55°C to ... 105°C 

Output: TTL: Fan out 10 TTL Loads (156 KHz to 25 MHz) 
TTL: Fan out 6 TTL Loads (25 MHz to 50 MHz) 

Pin Connections 
1.3.8.7 NIC tnternatty 
2 & 6 Connected Internally 

4. Common 
5. R.F. Output 
8. Oscillator B • 

Frequency Range: 250.0 KHz to 50 MHz 

Stability (Options): Temperature Range: 
<50 PPM O"C to +70"C 

--40°C to +85°C 
-55°C to + 105°C 

,50 PPM 
<50 PPM 
,70 PPM -55° C to + 125° C 

Input: + 5V DC :::'.: 1 0% 

Output: 
TTl: Fan out to 10 TTL Loads (250 KHz to 25 MHz) 
TIL Fan out to 6 TTL Loads (25 MHz to 50 MHz) 

"TR" Frequency Range: 

Stability 
,1 PPM 
,5 PPM 

'10 PPM 

180 KHz to 25 MHz 

Temperature Range 
-lO"C to + 7CJ>e 
-30°C to + 70°C 
-40°C to +75°C 

Deviation 
:!:.OOl% 

'.0025% 
:!:.005% 

MODEL MC163X2 
TCXO 

~ -----1 1.650 

2.000 

Sinewave TIL 
Pin Connections Pin Connections 

1. Oscillator 8+ 1. Oscillator B-+ 
2. N.C. 2. Common and Case 
3. R.F. Output 3. R.F. Output 
4. Common and Case 4. Logic B+ 
5. Common and Case 5. Common and Case 

.030 DtA. 

CMOS 

Pin Connections 
1. Oscillator B-+ 
2. N.C. 
3 R.e. Output (CMOS) 
4. Common and Case 
5. Common and Case 

I ' 

ECL 

Pin Connections 
1. OSC B+ or B-
2. GND 
3. R.F. Output 

Linearity: 5% 
Pin Connections OUtput: TTL Compatible 
1. Modulation Input 

Modulation Input Impedance: 10k Minimum 

Control Voltage: :!:2 Volts to :!:10 Volts 

Negative Slope: 

2. Logic B + 
3. Oscillator 8 + 
4. Common and Case 
5. RF. Output Input Voltage: + 12 to +24V DC 

Frequency Range: 180 Hz to 150 MHz (dep~~ding upon output) 

Stability Tr: = 0.5 PPM - 20"C to + 60"C 
'1.0 PPM -55"C to +70"C 
,5.0 PPM -55°C to +105°C 
(Shown are typical specifications· 
this is a cost determining requirement 
and only actual needs should be specified) 

Input Voltage Range: +12VDC to +24V DC !:3% and 
+5V DC !:5% (TTl/DTl units only)· 

External Trim: 5 PPM Minimum 

Aging: 1 PPM/Year Maximum 

Output: 
Sine Wave 

Freq Range 3-150 MHz 
Output 1-10 MW ohms 

Harmonicsi 
Sub-Harmonics -20 dB Minimum 

TTUDTL CMOS 

187.5 KHz-25 MHz 180 Hz-lO MHz 

TTliOTL Compatible 
CMOS Compatible 

4. Log ic - 5.2 VDC 

Frequency Range: 50 to 100 MHz 

Input Voltage: !: 12 to 24 DC :': 3% 
and -S.2VDC :!:5% 

5. GND 
Output: ECl Compatible 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1343 
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SPECFY 
MICROSONICS 

Go with a company that does itoll. 
In-house crystal manufacturing, producing up to 41 MHz 
fundamental frequencies. Computer optimized designs. 
Automatic testing and modern manufacturing facilities. 

Engineering assistance and liaison. Special packaging. 
Customized and state-of-the-art devices. Quality 
assurance to Mil -1-45208A or Mil -Q-9858A if required. 

CRYSTAL OSCILLATORS 
Ovenized (OC), clock (XO), temperature compensated 
(TCXO), and temperature compensated voltage con
trolled (TCIVCXO), crystal oscillators with sine wave, TTL 
CMOS, and ECl compatibility. Many standard options 

Solving problems in the space, military, commercial 
and CATV fields. Filters available with center frequencies 
from 10 KHz to 200 MHz. Featuring wide bandwidths, 
phase matching, tracking and equalization. Call us 
for bandpass, band reject, comb, phase tracking and 
compensated Filters or Discriminators. Designs are 
available in L.C" or Crystal technologies. 

We're avai lable ... 
Microsonics' Sales and Engineering staff is available 

to assist you in your Delay Line, Filter and Oscillator 
requirements, covering the spectrum from high volume 
commercial production to high reliability space and 
military. We have the personnel, equipment and com
mitment to provide our customers with the products they 
need. Write or call now for bulletins and Engineering or 
Sales assistance. 

available to insure fast delivery of quality oscillators to 
meet your large or small quantity needs. Plus, our ability to 
customize military and commercial designs provides you 
with the flexibility necessary to satisfy all your requirements. 

We have nearly 25 years experience in delay lines, 
providing the military and television broadcast equip
ment markets with quality, high technology delay lines. 
Delay lines with delays of .5 to 5000 usec with center 
frequencies from 5 MHz to 200 MHz depending on 
application. Designs are available utilizing bulkwave 
in quartz or Zero Temperature Coefficient glass. We 
can help you solve your delay line problems. 

MICROSONICS 
INCORPORATED 

60 WINTER ST., WEYMOUTH, MA 02188 
(617) 337-4200 TWX 710-388-6833 

10 1344 For manufacturers' sales offices refer to Manufacturers '& Sales Offices Directory EEM 1983 
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~ "--- ~ .. "-

QUARTZ 
CRYSTALS 

~w 
11 JI 
f I fi ;1 Ii 

MICROPROCESSOR 
Check our low prices 
and stock frequencies 

~ ~ I" 
i I II 
i I Ii 

STANDARD CRYSTALS 
to Mil C-3098 

16 KHz - 125 MHz 

~, 
i I iil\ 
1 '1 i" \ , /. Ii \ 
'i H \ 
I f 'i i 

HI·ENVIRONMENTAL 
Units to 20,000 G's 

SPECIAL ULTRASONIC 
Consult us for your 

requirements 

CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

CRYSTAL 
OSCILLATORS 

TTL, CMOS, ECl 
TTl.2 - 60 MHz 

CMOS 600 Hz - 9.0 MHz 
ECl40 MHz - 90.0 MHz 

Economical DIP T0116 compatible 

HI·REl MiliTARY 
Mil-STD 55310/883/NHB5300.4 

TCXOI VCXO's 
.2 - 70.0 MHz 

Deviation to ± 2000 PPM 
Stabilities to .5 PPM 

FREQUENCY STANDARDS 
Stabilities to ± 1 x 109/day 

SPECIAL 
PRODUCTS* 

FilTERS 
Crystal & lC 

Crystal & Component 
Several hundred Special Designs 

LOW FREQUENCY OSCILLATORS 
Frequency to 1 Hz 

MUl TIIOUTPUT & BAND 
RATE GENERATOR 

These catalogs contain complete specifications •.. may we send them to you? *Designed to Customer Specifications 

Crystals Microprocessor Oscillator TCXO Filter Oven 

-PC P.O. Box 1966 MONITOR PRODUCTS 502 Via Del Monte 
M 0 NIT 0 R Oceanside, CA 92054 

PRODUCTS ~~O;(~\60~9~::~3~110 FIFTY SIX YEARS IN FREQUENCY CONTROL 
COMPANY, INC. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1345 



A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby uN" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
"CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DIA digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable" 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) . 
IR insulation resistance (or) mfrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
/LF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM "nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micr?) computer 
SBS silicon bilateral sWItch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator " 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequenc}' (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit " 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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MOTOROLA INC. 
Component Products 

Crystal Clock 
Oscillators (1) 

SPECIFICATION MODEL: 

Frequency Range 

Frequency Stability: 
(Inclusive of calibration 
tolerance at 2S'C. operating 
temperature. input voltage 
change, load change, aging, 
shock, and vibration.) 
Temperature Range 

Operating: 
. Storage: 

Input Vollage: 
Input Current/Power: 

Output: 
Square Wave: 

Levels: 

Symmetry: 
Oulpul Load: 

Environmental Shock 
Vibration: 

K1152A (1) K11B1A ~2) K1180AA (3) DRIVES 
K1183 (2 ZIOA, ZIOS, zaooo. TYPE 

MICROPROCESSORS 

.825 kHz-l0 MHz Kl161A: 2.S-6 MHz (MOS) 2.S MHz-l0 MHz 
Kll63A: TTL at 2X MOS 
10 MHz-1S MHz 

±.Ol% ±.Ol% +0%. -0.020% 

O'Cto+70'C O'Cto+70'C O'Cto+70'C 
-SS'C to + 12S'C -SS'Clo+12S'C -SS'Clo+12S'C 
+Slo lSVdc +SV dc ±O.SV dc + SV dc, ± O.SV dc 
3-11 mA (Iypical) 56 rnA max.; 70 rnA 3S7 mW max. 

TTL compatible Dual; MOS & TTL 
CMOS compatible See descrip- MOS: "0"=0.4V max. 

lion (2) "1"=Vcc-0.4V min, 
"O"=Vss+ .OSV dc typ "O"=O.SV dc max. Vccmax. 
"I "=Vdd-.05V dc IYI "1"=2.4V dc min. TTL: "0"=-0.3V min, 
60/40%@SO%"1" O.SVmax. 
lSpl lSpl "1"=2.SV min. 

MOS:1S0pl TTL: lSpl 
1.000 G'. lor 0.35 m •. 112 sine wave. 3 shocks each plane. 

10-SS Hz. 0.060" double amplitude; SS Hz-2 kHz, 3S G's 12 hours duration 

K1135A, B (4) K1135C (4) 

The K1152A Low Power CMOS Crystal 
Clock Oscillators-Perfect for driving 
CMOS Microprocessors or in applications 
where low power consumption is critical." 

""·.......---"A 120.8mml ' .520~ Y \,(".""~ 
K1161AandK1163A (2)' " /"~;,,, 
are TTL compatible. --r 
The K1161A provides dual 
complementary outputs, 
while the K1163A has a 
second output at half the 
clock frequency. 

K1160AA provides 2.5 to 6 
MHz MOS output to drive 
Zilog or equivalent pPs, 
and TTL output at twice 
the processor frequency 
for systems timing. 

Baud Rate Generator 

~~K~1~5~~~~' C ,ro5.A~. 
Xmit/Rcve Theor. Actual Duty Actual Duty 
Address Baud Freq. 16X Freq. 16X % Cycle Freq. 16X % Cycle 

plete functional baud ,,~\".29m~' "c,;:',:" .(":46~ml k; 
rate generator which "', "' , ,,> ...->;;;~~, 

D C B A Rate Clock (kHz Clock (kHz) Error % Divisor Clock (kHz) Error % Divisor provides the stable; ----1 
reference frequencies 
needed by serial inter-o 0 0 0 SO 0.8 0.8 - SOISO 6336 0.8 - SOISO 6144 

o 0 0 1 75 1.2 1.2 - SOISO 4224 1.2 - SOISO 4096 
o 0 1 0 110 1.76 1.76 - SOISO 2880 1.7589 -0.01 • 2793 

fllce devices such as (4) 

o 0 1 1 134.5 2.152 2.1523 0.016 SOISO 2355 2.152 - SOISO 2284 
UARTs, Modems, Tele-

o 1 0 0 lSO 2.4 2.4 - SO/50 2112 2.4 - SO/50 2048 
o 1 0 1 300 4.8 4.8 - SOISO 1056 4.8 - SOl50 1024 
o 1 1 0 600 9.6 9.6 - SOISO 528 9.6 - SOISO 512 

type, cassettes, etc. Features 
• Choice of 2 x 16 output frequencies. Direct UART/USRT 
compatibility 0 Full duplex communications. Pin compatible 
with SMC 5036. Zero error available at 19,200 baud. o 1 1 1 1200 19.2 19.2 - SOISO 264 19.2 - SOISO 256 

1 0 0 01800 28.8 28.8 - SOISO 176 28.7438 -0.19· 171 
1 0 0 1 2000 32.0 32.081 0.253 SOISO 158 31.9168 -0.26 SOISO 154 
1 0 1 0 2400 38.4 38.4 - SOISO 132 38.4 - SOISO 128 

TTL Compatible 
Crystal Clock Oscillators 

1 0 1 1 3600 57.6 57.6 - SOl50 88 57.8258 0.39· 85 
1 1 0 0 4800 76.8 76.8 - SOISO 66 76.8 - SOISO 64 
1 1 0 1 7200 115.2 115.2 - SOl50 44 114.:Di -0.77· 43 
1 1 1 0 9600 153.6 153.6 - ·48/52 33 153.6 - SOISO 32 
1 1 1 1 19,200 307.2 316.8 3.125 SO/SO 16 307.2 - SOISO 16 

·When duty cycle IS not exactly 50%, it is 50% ± 10%. 

250 kHz to 70 MHz. All-metal welded package provides 
resistance to temperature/humidity extremes. Case ground 
minimizes E.M.1. Model K1100AM has ±0.01% all-inclusive 
stability-other models offer differing stabilities to suit 
application or budget requirements. K1158AM to 30 
MHz) offers extended temperature range caIJatlilit'v. 

SPECIFICATION MODEL: 
KI151A11 rsl K1114AM 5 KI145A1I151 K1115A1I 5 K11DOA11151 Kl111AM 5 

Frequency Range: 250 kHz to 70 MHz 
KllS8A 1 MHz 10 30 MHz 

Frequency Stability: K114SAM ±.005'111 K1114AM ±O.05% 
(Inclusive of calibration Kl100AM ±O.Ol% Kl11SAM ±.1% 
tolerance at 2S'C, operating Kl1S8AM ±0.01% Kl116AM ±1.0% 
temperature, input voltage 
change, load change, aging, 
shock, and vibration.) 
Temperature Range Kl1S8A 40'C to +85'C 

Operating: O'C to +70'C 
Storage: -5S'C to +12S'C 

Input Voliage: +SV dc±O.SV 
Input Current, max. at 25'C: 105 rnA 1250-1,000 kHz) 

90 mA 1-4 MHz) 
40 mA (4-9 MHz) 
60 mA [9-30 MHz) 
70 mA 30-70 MHz) 

Output: TTL Compatible 
Square Wave: lS nsec Maximum (.2S to 9 MHz) 
Rise & Fall Time: 10 nsec Maximum (9 to 30 MHz) 

Levels: 
S nsec Maximum (30 to 70 MHz) 

"0"=0.4V max .. "1"=2.4V min. 
Symmetry: (Worst Case) 60/40% at 1.4Vdc level 
Fan Out: 1 to 10 gates. 1.6 rnA/gate. 

S gates ",,20 MHz 
Environmental Shock: 1,000 G's for O.35ms, ¥.z 

sine wave, 3 shocks each 
plane 

Vibration: 10-55 Hz, 0.060' double 
amplitude; S5 Hz-2 kHz, 35 G's 
12 hours duration 

LOCOR-(S) 

14.318 MHz; 16.000 MHz; 
18.432 MHz; 19.56Oe MHz. 

±.05% 

O'C to +70'C 
-SS'C to +12S'C 
+5Vdc ±O.SV 

60 mA 

TTL Compatible 
10 nsec Maximum 
"0" = OAV max., "I" = 2.4V min. 
60/40% at 1.4V de level 
1 to gates, 1.6 mA/gate 

LOCO II Ultra-Low Cost 
oscillator available only 
14.318 MHz, 16.000 MHz, 
18.432 MHz. 19.6608 MHz 

(7) 

®, Motorola, K11ooAM, K1114AM, 
K1115AM, K1116AM, K1158AM, 
K1160AA, K1161A, K1163Aand 
LOCO II are trademarks of Motorola 
Inc. 01981 by Motorola Inc. 

MOTOROLA INC. 
Component Products 

2553 N. Edgington, Franklin Park, Illinois 60131 
Phone: (312) 451-1000 

TWX: 910-227-0799 Telex: 4330067 
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crystals, crystal oscillators, crystal 
filters & ceramic resonators .-ERIEI 

MURATA ERIE NORTH AMERICA, INC. 

Crystals 
Murata Erie North America, Inc. manu
factures crystal cuts capable of han
dling the entire frequency spectrum 
from 1 KHz to 150 MHz. Specifications 
for crystals vary widely with regard to 
the equipment in which they are being 
used. Murata Erie manufactures to Mili
tary CR types and is qualified on the 
QPl list for most frequencies. It also 
manufactures crystals specifically to 
the customer's own specifications. Mu
rata Erie welcomes the opportunity to 
quote on any type of crystal in solder 
seal, cold weld, and resistance weld 
holders. 

Ceramic Resonators 
Murata Erie's ceramic resonators de
rive their frequency selective capability 
from mechanical' vibration resulting 
from a piezoelectric effect in the ce
ramic material. They are particularly 
useful in applications where extremely 
tight frequency tolerances are not re
quired such as clock oscillators and 
audio tone generators. They are ex
tremely reliable and low cost. 

Crystal Oscillators 
Murata Erie North America, Inc. manu
factures a complete line of oscillators 
ranging from digital DIP clock oscil
lators to high stability, high reliability 
frequency sources. As a majority of our 
oscillators are custom designed, we 
welcome your inquiries and specifica
tions. Write for our complete catalog. 

Crystal Filters 
Murata Erie North America, Inc. offers 
a complete line of sophisticated, dis
crete crystal filters ranging in frequency 
from 1 KHz to 100 MHz. In addition, we 
specialize in handling custom design 
specifications to fit your demanding ap
plications. These high reliability units 
are rugged and compact, and can be 
designed to meet the environmental re
quirements of Mil-F-18327 in most 
cases. 
We invite your questions and encourage 
you to contact Murata Erie for your spe
cial design requirements. 

IJ!!iD EIh1: I 

• Frequency Range: 1 KHz to 150 MHz 
• Holders: HC-6, HC-13, HC-18, HC-25, HC-32, HC-35 

(TO-5), HC-36 , HC-39, HC-43, HC-44 
• Seal: Cold Weld, Solder, Resistance Weld 
• Microprocessor Types: 1 MHz to 100 MHz 

TYPE CSA TYPE CSBTYPE 
Frequency Range 2.5 to 30 MHz 190 to 800 KHz 
Vibration Mode Thickness Area 

Vibration Vibration 
Fundamental Fundamental 

Frequency Tolerance ±0.3% . ±0.3% 
Temperature Stability 
( - 20°C to + 180°C) ±0.3% ±0.3% 
Time Stability (10 years) +0.5% +0.5% 
Equivalent Resistance 20 ohms max. 20 ohms max. 

• Frequency Range: 200 Hz to 600 MHz 
• Size: .5" x .8" x .25" to 2" x 4" X 1" 
• Types: Clock (TIL, ECl, C/MOS or SINE). 

Integral Oven, Temperature Compensated, 
Voltage Controlled (VCO) 

• Stability: From ±100ppm to ±3pp 108 

• Center Frequency: 1 KHz to 100 MHz 
• Bandwidth: .005% to 10% of F. 
• Shape Factor: As low as 1.25 to 1 
• Ripple: Generally less than 1 dB 
• Insertion loss: Usually less than 3.0 dB 
• Ultimate Attenuation: Up to 100 dB max 
• Maximum Operating Temoerature: 

-55°C to +105°C 

MURATA ERIE NORTH AMERICA, INC. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

ceramic 
filters _ERiE I 

MURATA ERIE NORTH AMERICA, INC. 

455 KHz Emitter Bypass 
Center 3 dB Resist- With-
Freq. Band ance Capacl- Temperature Aging standing 

Model (Fo) Width atFo tance Characteristics Stability Voltage 
BFU455K 455 KHz 8 KHz 30 ohms 550 pF ±0.4% Max. Within ±0.5% 50VOC 

+2 KHz +2 KHz Max. -+200/0 (-20oC-+800C) for 10 years 

455 KHz Multielement Filters for Communications 

r"'1 

~ rJ'3! ~n 
~l.....'D6 --11-,,, 

® 
"~9 r- 3-.0390. 

169~69 
047--1.,06-- .'06tt47 

0@) 

(i)= Input 

®=Ground 

Model 
CFU455B2 
CFU455C2 
CFU455D2 
CFU455E2 
CFU455F2 
CFU455G2 
CFU455H2 
CFU45512 
CFW455B 
CFW455C 
CFW455D 
CFW455E 
CFW455F 
CFW455G 
CFW455H 
CFW455I 

6 dB 
Center Band 

Frequency Width 
(KHz) (KHz) min. 

455 ±2 ±15 
455 ±2 ±12.5 
455 ±1.5 ±10 
455 ±1.5 ± 7.5 
455 ±1.5 ±6 
455±1 ± 4.5 
455±1 ±3 
455 +1 +2 
455 ±15 
455 ±12.5 
455 ±10 
455 ± 7.5 
455 ±6 
455 ± 4.5 
455 ±3 
455 +2 

40 dB 50 dB Alln. 
Band Band within Insertion In, Output 
Width Width 455 KHz Loss Impedance 

(KHz) Max. (KHz) Max. -+-100 Hz (dB) Max. (0) 
±30 - 27 4 1500 
±24 - 27 4 1500 
±20 - 27 4 1500 
±15 - 27 6 1500 
±12.5 - 27 6 2000 
±10 - 27 6 2000 
±9 - 27 6 2000 
+ 7.5 - 27 6 2000 
- ±30 35 4 1500 
- ±24 35 4 1500 
- ±20 35 4 1500 
- ±15 35 6 1500 
- ±12.5 35 6 2000 - ±10 35 6 2000 - ±9 35 6 2000 
- -+- 7.5 35 7 2000 

@=Output 
Center 3 dB 6 dB 50dB(CFM) Alln. Insertion In, 

Fre- Band Band Ripple 60 dB (CFR) 70 dB within Loss. Output 
quency Width Width (dB) BandWidth BandWidth 455 KHz (dB) Imped-

Model (KHz) (KHz) Min. (KHz) Min. Max. (KHz) Max. (KHz) Max. ±10D Hz Max. ance(O) 
CFM455A 455 ±13 ±17.5 · ±30 - 50 3 1000 
CFM455B 455 ±10 ±15 · ±25 - 50 3 1000 
CFM455C 455 ±9 ±13 · ±23 - 50 3 1000 
CFM455D 455 ±7 ±10 · ±20 - 50 3 1500 
CFM455E 455 ± 5.5 ±8 · ±16 - 45 5 1500 
CFM455F 455 ± 4.2 ±6 · ±12 - 45 5 2000 
CFM455G 455 - ±4 3 ±10 - 45 5 2000 
CFM455H 455 - ..... 3 3 + 7.5 - 45 6 2000 
CFR455A 455 ±13 ±17.5 · ±30 - 60 4 1000 
CFR455B 455 ±10 ±15 · ±25 - 60 4 1000 

C.787==h CFR455C 455 ±9 ±13 · ±23 - 60 4 1000 
CFR455D 455 ±7 ±10 · ±20 - 60 4 1500 
CFR455E 455 ± 5.5 ±8 · ±16 - 55 6 1500 
CFR455F 455 ± 4.2 ±6 · ±12 - 55 6 2000 

~J: CFR455G 455 - ±4 3 ±10 - 55 6 2000 
CFR455H 455 - ±3 3 ± 7.5 - 55 7 2000 

.157 CFR4551 455 - ±2 3 ±5 - 55 8 2000 

"--j 1-- 047 -t- CFS455A 455 ±13 ±17.5 · - ±30 70 4 1500 

]!~ .-.o;~ 
CFS455B 455 ±10 ±15 · - ±25 70 4 1500 
CFS455C 455 ±9 ±13 · - ±23 70 4 1500 
CFS455D 455 ±7 ±10 · - ±20 70 4 1500 

@) 0 .157 .~95 CFS455E 455 ± 5.5 ±8 · - ±15 70 6 1500 

I CFS455F 455 ± 4.2 ±6 · - ±12 70 6 2000 I--- .661----1 CFS455G 455 - ±4 3 - ±9 70 6 2000 

(j)= Input @=Ground 
CFS455H 455 - ±3 3 - ± 7.5 70 7 2000 
CFS4551 455 - ±2 3 - ±5 70 8 2000 ®= Ground @=Output CFS455J 455 - ± 1.5 3 - ± 4.5 60 8 2000 

10.7 MHz Ceramic Filters for FM-Stereo 
Model SFE SFE SFE SFE SFJ SFJ 
Specification 10.7MAS-Z 10.7MS2-Z 10.7MS3-Z 10.7MJ-Z 10.7MA-Z 10.7MA2-Z r35M"l Color Center Frequency A:l0.700 MHz ±30 KHz (Red) 0:10.640 MHz ±30 KHz (B'lack) 

code-.... 

El0.7A j.~= B:l0.670 MHz ±30 KHz '(Blue) E:l0.760 MHz ±30 KHz (White) 
C:10.730 MHz ±30 KHz (Orange) 

@ '1:::ii 
3 dB Band Width KHz 280 +50 230 +50 180 ±50 150 +50 280 ±50 230 ±50 

02!:.QC4 -t~~ 20 dB Band Width KHz Max. 650 570 520 500 
50 dB Band Width KHz Max. - - - - 750 700 ----1 

+rT'~)--t 
Insertion Loss 6 dB Max. 6 dB Max. 7dB Max. 10 dB Max. 7+2dB 7+3 dB 
Spurious Response 
(8-12 MHz) 30 dB Min. 40 dB Min. 40 dB Min. 30 dB Min. 55 dB Min . 60 dB Min. 

. 011 :!:.004 to9a~9~ 157 Max. Input/Output Impedance 330 ohms 330 ohms 330 ohms 330 ohms 330 ohms 330 ohms 
(j)= Input Temperature Range 20_+80oC 

Fig. 3 ® = Ground Withstanding Voltage 50 VDe 
@=output Dimensions < Fig. 1 > < Fig. 2> 

4.5 MHz Ceramic Filters for TV Sound 
SpeCifications - SFE4.5MB 
Nominal Center Frequency: 4.5 MHz. 3 dB Band Width: ±60 KHz Min. 20 dB Band Width: 530 
KHz Max. Insertion Loss: 8.0 dB Max. Spurious Response: 20 dB Min. (within ±1 MHz). Imped
ance: 1000 ohms. Temperature Range: -20°C-+80oC. Withstanding Voltage: 50 VDC. 

II!i!I ERiE I 

455 .334 

..l.. --I '3! ~~C~-T Ri-""'; 
008 .157 

® T -:1-'" 
~t'390~ 
Jth:tT ltU~ 
047.114.114 .102114114 

0@)®0 

0= Inout 

(i)=Ground 

@=Ground 

@=Ground 

®=oulpUI 

I c=,.'4'-

[ .1'3 CFS 455 

j 

U, "i~.' U .. '57 '-4 -i31 Oia~_5~ -,-
C~ ~)+ :95 
I-- - '02----1 

CD= Input 

@=Ground 

@)=Oulput 

@'=Ground 

;~~o: ..1=- 63Max -=1_ 
[,,,.,. l~ @ . <">:::t 

~4~ ~~ T ~~ 
0@) ®0 

=j=:::t~:=tl)= .. ~ 
.011 :!: 004 

..... 295- 157 Max. 
09. 09. 

Fig. 4 G)::: Input 

®= Ground 

@=Ground 

@=ouptut 

393 

SFE . 
4.(;8 ~~ , ~
I-M"-i' 

02 ,! ~~ 

'Ui 
<!)= Input 

®=Ground 

@=OutpU! ,,-P"',, •• 
Dl1:t.004!~,~::1 

0®®. 

MURATA ERIE NORTH AMERICA, INC. 1148 Franklin Rd., S.E., Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2309 

, CRYSTALS 
LOW & HIGH FREQUENCY CRYSTALS 

Low Frequency Crystals 
800 Hz - 900 KHz 

High Frequency Crystals 
1.0 MHz - 60 MHz 

Full spectrum coverage from 1 KHz to 60 
MHz In all popular metal MIL spec enclo
sures, including solder seal, resistance weld, 
and cold weld packaging. Controlled param
eters for filter applications available in both 
glass and metal enclosures. 

MICROPROCESSOR CRYSTALS 
NEL offers complete in depth stocks of all 
popular microprocessor crystals in frequen
cy range 1.0 MHz to 48 MHz. The popular 
microprocessors have been characterized to 
insure crystals supplied meet specifications. 
When ordering, please specify MPU device 
being used. All crystals are hermetically 
sealed in metal HC - 33/HC - 18 packages to 
insure product integrity. 

.352 in. 
(B.94mm) 

max. 

.435 in. 
(11.05mm) 

max. 

max. 

AVAILABLE WITH RC. HOLDDOWN PIN 
max. 

OSCILLATORS 
TTL 
Frequency Range: 
HS-100 - 3.5 MHz to 30 MHz 
HS-200 - 225 KHz to 4.0 MHz 
HS-500 - 25 MHz to 60 MHz 

Frequency Tolerance: 
± .01% Overall 0-70°C 

DUAL OUTPUT (MOSITTL) 
The HS-1820, HS-2820, and HS-2840 series 
of crystal clock oscillators, utilizing hybrid 
technology and DIP hermetic packaging, are 
now available to fill the need of the digital 
systems or microcomputer designer for a 
dual output clock that is both TIL and MOS 
compatible. They are particularly suited for 
Z80, Z80 AlB, and Z8000 microprocessors in 
system designs. Standard products are 
available .. 

DESIGN ASSISTANCE 

Resistance weld, all
metal, hermetically 
sealed package. DIP 
compatible. 

For design assistance; samples and quotes; 
or your FREE copies of NEL's product cata
log/design manual, Microprocessor Crystals 
Stock Catalog 8109-C, Microprocessor Os' 
cillators Stock Catalog 8109-H, VALU 1'" 
Clock Oscillator 8207 A Data Sheet, and Dual 
Output Oscillator Catalog 8305, contact: 

CMOS 
Frequency Range: 
HS-300 - 3.5 MHz to 8.0 MHz 
HS-400 - 600 Hz to 3.5 MHz 

Frequency Tolerance: 
±.01% Overall 0-70°C 

HS-1820 - frequency range of 3.5 MHz to 
12 MHz MOSITIL, with the same frequency 
at each output. . 

HS-2820 - frequency range of .5 MHz to 3.5 
MHz MOSITIL, with the same frequency at 
each output. 

HS-2840 - frequency range of 4 MHz to 12 
MHz TIL and .5 MHz to 6 M,Hz MOS with the 
TIL output frequency at 2n times the MOS 
output frequency (n = 1, 2, or 3). 

, ... B1S·MAX. ~ 
(20.40 1TYTl.) R .204" MIN. 

_TI5l~::"') 

---L 16.3 mm) 

PIN # 1 

ZBO/BOOO 
Frequency Range: 
HS-180 - 3.5 MHz to 6.0 MHz 
HS-280 - 500 KHz to 3.5 MHz 

Frequency Tolerance: 
(0 - 70°C) 
+ 0.0%, - .02% at 2.5 MHz, 

4.0 MHz, 6.0 MHz 
+ .02%, - 0.0% at 500 KHz 
± .01 % All other frequencies 

REAL TIME CLOCK 
The HS-306 low power clock oscillator, utiliz
ing hybrid technology and DIP hermetic 
packaging, is intended to fill the need of the 
digital systems designer that requires both 
low power consumption for battery back-up 
and precise frequency control.. The output 
frequency of 32.768 KHz is CMOS compati
ble with a tolerance at room temperature 
(25°C) of ± 10ppm (± 25 seconds per 
month). 

#7 l ·51S'MAX. r 
(13.OBmm) 

.Oll1'DIA. !:WJj (46mm)~" ~ 

Midland-Ross Corporation 
NEL Unit 

357 Beloit Street 
Burlington, WI 53105 

414/763-3591 TWX 910-278-2450 

MIDIIlND ROSS 
1·1350 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2300 CRYSTALS, OSCILLATORS. & CRYSTAL FILTERS 2300 

CUSTOM FILTERS ENGINEERING AND MANUFACTURING 

MONOLITHIC CRYSTAL FILTERS 
Ranging from 4.0 MHz to 30 MHz with relative 
bandwidth from .04% to .3% of center frequency. 
Component stabilization procedures permit guar
anteeing maximum stability with operating life. 
Areas of specialization include delay correction, 
phase matching and time domain synthesis. 

DISCRETE CRYSTAL FILTERS 
Ranging from 1 KHz to 70 MHz with relative band
widths from .005% frequency and upwards. 

LC FILTERS AND NETWORKS 
Low pass, band pass, high pass, band reject, am
plitude and delay correcting, impedance matching 
ranging from DC to 400 MHz with relative band
widths higher than .2% of center frequency where 
design permits. Computer synthesis, analysis and 
optimization, along with broad application experi
ence, continued company sponsored research and 
development are reflected by our strong participa
tion in many advanced military programs as well 
as high quality communication systems. 

MILITARY COMPLIANCE TO MIL-F-18327 

OPT has all engineering drawings and 
manufacturing rights from the following 
companies: 

BULOVA FILTER CO. 
BURNELL & CO. 
FILTECH 
NVTRONICS 
OMNITEC 
ORTHO FILTER 

INDUSTRIES INC. 

300E Red School Lane, Phillipsburg, NJ 08865 

(201) 454-2600 TWX 510-235-2920 

Call or Write For Our Facilities 
and Capabilities Brochure 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1351 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

• Crystal controlled thick film hybrid oscillators (XO's). • Temperature compensated crystal oscillators (TCXO's). 
• Baud rate generators and microprocessor drivers. • Custom designed oscillators to meet your specifications. 
• Screening per MIL-0-55310 and MIL-STD-883Bis available. • Standard frequencies are available from stock. 
• QPL'd to MIL-0-55310/09/16 

DIP BAUD RATE 
T05 T08 M87/M80/M76 GENERATORS TCXO 

I 
~.390+I 

QPL'd to MIL-O-55310/16 H ~ 
~~02DI;r---"""lr"...-' 

i3i~AX' ---+11<-.040 

. .500 

i 

flj) .. 
Pinl ........ 200 

••• 
PIN 4=GND 
PIN 5=OUT 
PIN8=VCC 
REST = NCIITP 

Pin 1 .282 

PIN 4=GND 
PIN 5=OUT 
PIN 8=VCC 
REST = NCIITP 

1<---.'00"-->1 
---T 

PIN 14=VCC 
PIN 8=OUT 
PIN7=GNO 
REST = NCIITP 

PIN 1=GND 
PIN 2=VCC 
PIN3=OUT 
PIN 4=N-C 

Military Pinouts are 
Available 

Note: M87=.87", 
M80=.80", M76=.76" 

Length 

PIN FOR PIN 
COMPATIBLE TO THE 
STD. PARTS AVAIL

ABLE IN THE MARKET 
Request Brochure for 

Details 
Non Std. Pinouts and 
Custom Designing is 

Available 
NOTE: 
QPL'd to MIL-0-55310/09, 

NOTE: 
(1) Very low current CMOS output at low frequency and at high frequency 

of up to 12 MHz is available specially at 5 Volts, 

(2) Non-standard custom designing with multiple outputs, gated outputs, 
ECl outputs, very low frequency or very high frequency outputs is 
available. Consult factory. 

TCXO's VCXO'S XO'S 
STABILITY: 
1. ±1 X 10-' (OOC to 50°C) 
2. ±2 X 10-' (-20°C to 70°C) 
3. ±5 X 10-' (- 40°C to 85°C) 
4. ±1 X 10-6 (-55°C to 125°C) 

STABILITY: ±.0001 % to ±.01 % 
LINEARITY: ±1% to ±10% 
DEVIATION: ±,001% to ±.1% 

FREQUENCY RANGE: TIL = 1 Hz to 100 MHz; CMOS = .01 Hz to 30 MHz 
ECL = 1 MHz to 100 MHz; SINEWAVE = 100 KHz to 100 MHz 

SUPPLY: 5V to 30V (Current as low as 1.5 mA available) 
STANDARD SIZES: 1" X 1" X .26", 1.5" X 1,5" X ,5", 2" X 1" X .5", 2" X 2" X ,5" 

STABILITY: 
1. ±5 X 10.6 (O°C to 50°C) 
2. ±10 X 10-6 (-200 C to 70°C) 
3. ±2P X 10-6 (-40°C to 85°C) 
4, ±45 X 10.6 (-55°C to 125°C) 

IN ADDITION TO OUR STANDARD PRODUCT LINE WE OFFER CUSTOM DESIGN CAPABILITY. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1353 
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• ovenQlre 
Ovenaire has the capabilities, experience and production tech
niques to meet the most exacting crystal oscillator require
ments - from State-Of-The-Art Precision Crystal Oscillators 
to high volume, low cost TCXO's. 
The following tables list condensed specifications on regular 
production models. For additional information on these and 
other crystal oscillators, call the Ovenaire factory. . 

PRECISION AND OVENIZED 
CRYSTAL OSCILLATORS 

Mod.1 Serle. 
OSC4S·1A 
O~C46·2A 
OSC49·3 
OSC49-5 

OSC58·1 

OSC74 

OSC75 
OSC78-12 

OSC94 ._-

M .... ISerles 
OSCl1-3 
OSCl1-5 
OSCl1-7A 
OSCl1-7B 
OSC29-32 
OSC29-1 
OSC29·2 
OSC32·1 
OSC44-1 

OSC44·2 

OSC44·3 

OSC44-4 

DSC45 

OSC55 
OSC70 
OSC73·1 
OSC73·2 
OSC73·3 
OSC83 
OSCa5·1-1 

OSC85·6-1 

--"",a'i.se"es 
DSC5: 
OSC52 
OSC69-2 
OSC69-3 

1·1354 

OSC94 SERIES OSC85-1 SERIES OSC49 SERIES 

.... ~ "",nN ""V"T'" .,," I "Tn .. " 
Frequenc, MHz Aging Power@ 2S·C Suppl, Voltage Output Max. Siz. mm Ambl.ntJll!_ 

1 2110·8 WK 2.2 Watts + 25VoC Slne ,,,.7'';Q~ I~or. fn 'RnO~ .. 
1 2110-8/WK 2.2 Watts +30VDC Sine 75175193 lOOC to + Soo(j 

3 or 10 hlO-8/WK 2.2 Watts + 28VOC Sine 411114153 15°C to + SOOC 
10 4xl0-'/WK 2.2 Watts +20VDC Optional ~~\~~m~~~ O·C to +60·C 

8 to 12 2.0 Watts + 13.2VDC TTL or 69148141 -10·C to +60·C 
+15% C'MOS 

7.5 to 15 1.5xI0-8/WK 2.0 Watts + 15VDC TTL f~l ~1~gt~~~ -15°C to +600C 

10 lxlO"/WK I 2.2 watts +28VDC TL 37.44.9n -4n0r. tn -7n0r. 
5 2110-8/WK J O.S Watts +15VDC TTL 651751114 OOC to +500C 

5 or 10 7xl0-'/WK 1.8 Watts + 12VDC Optional 54x54x97 

OVENIZED CRVSTAL OSCILLATORS 
Suppl, Voltap 

Frequenc, MHz Aging Poirer@ 2'·C OSC OYen Max. Siz. mm Ambl.nt Ringe 
1 1.5110-7/WK 3.5 Watts + 12 or +24VDC 115VAC 38138184 20°C to + SOoC 
I 1.5x10-7/WK 1.9 Watts + 12 or +24VDC +12 or +24VOC 57157193 30°C to + SOoC 

I thru 20 5110-7/WK 4.0 Watts +12 or +24VOC 115VAC 38138184 20°C to + SOoC 
3 thru 8 5xlO-8/WK 4.0 Watts + 12 or +24VDC 115VAC 38x38184 200C to + 60°C 
12 to 22 8110·7/YR 2.5 Watts +24VDC + 24VOC 37148190 20°C to + 60°C 
10 to 25 2110-7/WK' 2.2 Watts +22.5VDC + 28VDC 37x48183 20°C to + SOoC 
21010 lxlO-7/WK 2.7 Watts +22.5VDC + 28VDC 37x48183 20°C to +600C 
21010 2xlO-'IYR .54 Watts +12VDC + 24VDC 51151x70 OOC to +55OC 

. 2 to 40 hIO-'/YR 1.6 Watts +9, +12 or +~, :2\~D!24 200C to +SOoC 
+15VDC 

Choice of 
2 to 40 1110-'/YR I.S Watts +12 or +15VOC +I;" .ti:ro!24 3 Compact 10°C to + 60°C 

Packages, 
2 to 40 1110-'/YR 1.1 Watts +9, +12 or +~~. H3vD!24 Octal or 20°C to + 55°C 

+l5VDC Solder Pin 
2 to 40 hlO"/YR 1.1 Watts +12 or +15VDC +15, +20, +24 

or +28VDC 
Mounting 20°C to + 55°C 

2 to 12 IxlO-'/YR 1.8 Watts +910 +28VDC +9 to +28VDC (Al 43x64x33 ooc to +55OC 
(B 32144170 

10 to 55 hlO-'IYR 1.4 Watts + 28VDC + 28VDC 33x67119 20°C to + 50°C 
22 to 120 2xlO"IYR 2.2 Watts + 28VDC + 28VDC 37x48190 20°C to + SOoC 

9 to 15 3.5110-7 IYR 2.0 Watts +15VDC +l5VOC 33x79154 30°C to + S50C 
2 to S 5xlO-71YR 2.0 Watts + 15VDC +15VOC 47x68135 10°C to +S5OC 

12 to 25 1.5110-l/YR 2.3 Watts +2OVDC +20VDC 36x75x41 30°C to + S50C 
7.2 to 13.2 1.5xlO-'/YR 2.2 Watts + 28VDC +28VDC 37x48184 10°C to +55OC 

1 to 16 lxl0-'!YR l.a Watts +5VDC : +24VDC 27x32x45 OoC to +600C 

10 to 40 axl0-'/YR 1.1 Watts +12.6VDC + 12.6VDC 37x48x54 OOC to +65OC 

PCB MOUNT CRYSTAL n"nll &TnD .. 
Frequenc, MHz AI power Supp I Voltap Output MIx. SIZI mm Amblent.ln 

to tiU e ~pe up" ln81 

e~ 
DUC to +ti IUC 

10 to 150 + .2VOC Sin tl"Cto +ti IUC 
5 to 2D Ul 1ft 5VOC -JOuC to +8 iUC 
ti to 22 8xl ryft 15MW 5VOe 25XJ8XlJ -JOoe to +8 ioe 

OVENAIRE-AUDIO-CARPEN I ER 
Division of Kidde, Inc. 706 FORREST STREET - CHARLOTTESVILLE. VIRGINIA 22901 IGDDE TELEPHONE804-977-8050 TWX 510-587-5461 CABLE "OVENS" 

For manufacturers' sales offices refer to Manufacturers & Saies Offices Directory 

Imblo.f Sf •• ", .. 
2x10-10 0C 
2xlO-I0 0C 
+7.5xlo-' 
7110" 

±1110-' 

3110-10/0C 

~.,n·10 or. 
5110-10/0C 

±7xl0-' 

Ambient Stability 
5110-'/oC 
5xlo-'/oC 
8110-'/oC 
5xI0-'/oC 
±lxlO-7 
5xI0-'/oC 
2.5110-'/oC 
+2xI0-' 
±4xI0·7 

±4xI0-7 

±3xI0-7 

±3xI0-7 

±lxlO·7 

±lxlO" 
±5xlO-8 
+7.5x10-8 
+5x10" 
+lx10-7 
±2110-7 
±lxl0-' 

+lxl0-' 

Am.,eft .5W1nny 
iO" 
.0-' 

±5x .O~' 
±3. 110" 

EEM 1983 



2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

TEMPERATURE COMPENSATED 
CRYSTAL OSCILLATORS 

Model Series 

OSC20·1 
OSC20·2 
OSC27·5·1 
OSC27·5·2 
OSC27·5·3 
OSC27·6-l 
OSC27·6·2 
OSC27·6·3 
OSC34·2 
OSC35·1-1 
OSC35-1·2 
OSC35-l·3 
OSC37-1-1 
OSC37·2·1 
OSC37·3·1 
OSC37·1·2 
OSC37·2-2 
OSC39-l 
OSC40·1 
OSC6l·2·2 
OSC67·1·1 
OSC67·1-2 
OSC88·1·1 
OSC88·1-2 
OSC88·1·3 
OSC88-1·4 
OSC88·1-5 
OSC88·1-6 
OSC88·2·1 
OSC88-2-2 
OSC88-2-3 
TCXOlOl 
TCXOlOlA 
TCX034 
TCX056 
TCX0152 
TCX0152A 

EEM 1983 

OSC61 SERIES 

OSC34 SERIES 

TeXD'S 

Frequency MHz Aging Power Supply Voltage Output Max. Size mm Ambient Range 

10 to 15 3x10"/YR 135MW 5 or 9VDC Sine 26x15x54 - 300C to + 75°C 
10 to 15 3x10"/YR 135MW 5 or 9VDC Sine 26x15x54 OOC to +500C 

2 to 12 1x10"/VR 300MW +12VDC TTL 51x51x15 OOC to +550C 
2 to 12 1x10"/YR 300MW +12VDC TTL 5lx5lx15 OOC to +55°C 
2 to 5 5xlO"/YR 300MW +12VDC TTL 5lx51x15 OOC to +55OC 
2 to 12 lxlO"/YR 360MW +12VDC TTL 5lx51x15 400C to +S5OC 
2 to 12 lxlO·'/YR 360MW +12VDC TTL 51x51x15 300C to + 75°C 
2 to 6 5xlO·'/YR 360MW +12VDC TTL 51x5lx15 15°C to + 70°C 

10 to 20 7.5x10·'/YR 240MW +12VDC Sine 45x45xl5 OOC to +50 0C 
2.5 to 12 1x10·'/YR 300MW +12VDC TTL 51x51x13 50C to +600C 
2.5 to 12 lx10·'/YR 300MW + 12VDC TTL 51x5lx13 5°C to +60 0C 
2.5 to 6 5x10·'/YR 300MW + 12VDC TTL 51x51x13 OOC to +55°C 

1 to 5 lx10·'/YR lSOMW +12VDC TTL 44x44x19 OOC to +55OC 
5.01 to 10 2.5x10·'/YR 180MW +12VDC TTL 44x44x19 OOC to +55°C 

1 to 5 lxlO·'/YR 2l6MW +12VDC TTL 44x44x19 -5°C to +60 0C 
1 to 5 lxlO·'/YR IS0MW +12VDC TTL 44x44x19 -10°C to +65°C 

5.01 to 10 2.5x10·'/YR 180MW +12VDC TTL 44x44x19 -10°C to +65°C 
2.5 to 12 lxlO·'/YR l25MW +5VDC TTL 4Sx3lx17 OOC to +600C 

4KHz to lMHz lx10·'/YR 504MW lSVDC AC Square 57x5lx2l OOC to +55°C 
6 to 16 1xl0·'/YR l80MW + 12VDC Clipped Sine 37x28x19 200C to + 70°C 
2 to 8 lx10·'/YR 275MW +12 & +5VDC TTL 51x41x17 OOC to +55°C 
2 to 8 IxIO·'/YR 275MW +12& +5VDC TTL 51x41x17 OOC to +55°C 

10 .75xl0·'/YR 230MW + 12VDC TTL 38x38x14 OOC to +55OC 
10 .75xl0·'/YR 230MW + 12VDC TT~ 38x38x14 OOC to +55°C 
10 .75xlO·'/YR 230MW +12VDC TTL 38x38x14 OOC to +55OC 
10 .75xl0·'/YR 230MW +12VDC TTL 3Sx38x14 5°C to +700C 
10 .75x10·'/YR 230MW +12VDC TTL 38x38x14 5°C to +70 0 C 
10 .75xl0·'/YR 230MW +12VDC TTL 38x38x14 - 5°C to + 70°C 
10 .75xlO·'/YR 230MW +12VDC TTL 38x38x14 400C to + 75°C 
10 .75xlO·'/YR 230MW +12VDC TTL 38x38x14 40°C to + 75°C 
10 .75xlO·'/YR 230MW +12VDC TTL 38x38x14 550C to + 105°C 

.0075Hz to 10M Hz +2xlO·'/DAY Freq Dep +12VDC l2V Square Pkg B OOC to +50 0 C 
.0075Hz to 10MHz +2xlO·'/DAY Freq Dep +12VDC l2V Square Pkg B 55°C to + 75°C 
.0005Hz to 40MHz +2xlO·'/DAY Freq Dep +5VDC 4V Square Pkg B OOC to +50 0 C 
100KHz to 30MHz +2xlO·'/DAY Freq Dep +5VDC 4V Square Pkg A OOC to +50 0 C 

200Hz to 10MHz +lxlO·'/DAY Freq Dep +15VDC lOV Square Pkg OA OOC to +50 0 C 
200Hz to lOMHz hlO·'/YR Freq Dep +15VDC lOY Square Pkg OA 40°C to + 70°C 

OVENAIRE-AUDIO-CARPEN I ER 
Division of Kidde, Inc. 

KIDDE 
706 FORREST STREET - CHARLOTTESVILLE. VIRGINIA 22901 
TELEPHONE B04-977-8050 TWX 510-587·5461 CA8LE "OVENS" 
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Ambient Stability 

±5x10" 
±2xlO" 
±lx10" 
±5xlO" . 
±3x10" 
±1.5x·l0·' 
±lx10·' 
±5x10·' 
±lxlO·' 
+lx10·' 
+5x10·' 
+3x10·' 
+2xlO·' 
±2x10·' 
+lxlO·' 
+1.5x-lO·' 
+1.5x·1O·' 
±lxlO·' 
±8xlO·' 
±2xlO·' 
±2xlO·' 
±lxlO·' 
±3xlO·' 
±lxl0·' 
+5x10·' 
+3xlO·' 
+lx10·' 
±5xlO·' 
±2xIO·' 
±lxl0·' 
±5xlO·' 
±lx10·' 
±5x10·' 
±lxlO·' 
±lxlO·' 
±lxlO·' 
±lxlO·' 
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PKII STYLE A 
Printed ckt mount 
Encapsulated 
1.5" x 2.0" x .56" 
(AX: Without mtg. hole) 
(AC: 7 pin plug-In; stud mI.) 
PKG STYLE B 
Printed ckt mount 
Encapsulated 
1.9" x 2.5" x .5" 

Madel 
Series 

X0128 
X062 
XOllO 
XOlll 
X0112 
X0123 

Frequency Range 

7.5KHz to 85KHz 
4KHz to 16MHz 
4MHz to 10MHz 

250KHz to 3.99MHz 
63Hz to 249KHz 

7.5KHz to 60KHz 

Temperatare PK-ta-PK 
Stability Ranle Output 

CRYSTAL CONTROLLED OSCILLATORS - NO 

+.02% OOC to +700C 6.7V Sine 
±.01 to ±.025%' 20°C to + 70°C 5V Square 

±.01% OOC to +700C 4V Square 
±.01% ooC to +700C 4V Square 
+.01% OOC to +70°C 4V Square 
+.01% ooC to +500C 1.5V Sine 

Laad 
Slippl, 
Valtale 

P~. 
Sty e 

OVEN REQUIRED 

10K ohms +15V Q 

1.5K ohms +12V AX 
10 TTL +5V F 
10 TTL +5V J 
10 TTL +5V AX 
10K ohms +5V A 

(BY: 1.9" x 2.5" x 1.0"1 
(BZ: 1.9" x 2.5" x .375 ') 
PKG STYLE F & Q 
Printed ckt mount 
Encapsulated 

X0100 
X096 

.005Hz to 3M Hz 
5MHz to 16MHz 

±.007% 40°C to + 85°C' 
±.005% ooC to +700C 

12V Square' 50 CMOS' +12V A 
IV Square 3 ECl 5V -ji-

F: 1.0" X 1.25" X .5" 
Q. 2" x 2" x .6" 
PKG STYLE II 
I.C. plug-In 
Encapsulated 

X032 
X032C 
X033 
X082 
X094 

12.5KHz to 5.99MHz ±.003 to ±.01 %' 
6MHz to 40MHz +.003% 

.001Hz to 30MHz +.003% 
190KHz to 3-0MHz ±.003% 
190KHz to 16MHz +.003% 

ooC to + 75°C' 4V Square' 25DTl +5V A 
ooC to + 75°C' 4V Square' 9 TTL +5V A 
ooC to + 75°C' 4V Square' 9DTL/TTl +SV 8 
ooc to + 75°C'· 4V Square 9DTL/TTL +5V F 
ooC to + 750C' 4V Square 9DTL/TTl +5V H .78" x 1.125" x .5" 

(61 •. 75" x 1.5" x .5") X0181 12Hz to 12:49KHz +.003% ooC to + 75°C' 4V Square 1 TTL +5V GX-

PKG STYLE H 
Printed ckt mount 
Encapsulated 
.875" x .875" x .5" 
PKG STYLE J 
Printed ckt mount 
Encapsulated 
1.25" x 1.25" x .5" 
(JX: .1.25" x 1.25" x .32") 
PKG STYLE L 
Octal plug-In 
Stud mount 
Metal can 
2" x 2" x .75" 
PKG STYLE P 
Special plug-In 
Encapsulated metal can 
.7" x 1.3" x 1.7" 
PKG STYLE M, N, & 0 
Printed ckt mount 
Encapsulated metal can 

M. 2.5" x 2.5" x .625" 
N. 2" x 2" X .75" 
O. 2" x 2.5" X .75" 

(stud mount) 
OA. 2" x 2.511 x .65" 

Madel Center 
Siries Frequency Ranle 

VC01l4 300Hz to 10KHz 
VC0137 1Hz to 30MHz 
VC047 1Hz to 75MHz 
VC068 5Hz to 15KHz 
VC01019 .5MHz to 5MHz 

VC01l60 100KHz to 30M Hz 
VCX01095B 35MHz to 85MHz 

VCX0103 1Hz to 20MHz 

VCX0255 1Hz to 40MHz 

Madel 
Series Time Intervals 

TMX271B 15·30-60 Min. 

X081 12.5KHz to 199KHz +.003% ooC to + 75°C' 4V Square 9DTL/TTl +5V GX 
X07l 200KHz to 20M Hz +.003% ooC to· + 75°C' 4V Square 9DTL/TTl +SV G 
X081 2O.1MHz to 30MHz +.003% ooC to + 75°C' 4V Square 9DTl/TTl +5V GX 
X045 1MHz to 5MHz +.001% +100C to +500C .63V Sine 50 ohms +15V AC 

LC AND RC OSCILLATORS 

lC035 70KHz to 5MHz +,5% OOC to +85°C 2V Sine 10K ohms +12V A 
lC01028 733KHz to 5MHz +1% 50°C to + 100°C 2V Sine 1K ohms +12V J 
PS057 10Hz to 40Ktiz +1%/+2%' ooC to +500C 6V Sine 10K ohms +12V A 

~~A 1Hz to 1MHz +2% 20°C to +85°C 4V Square' 9DTL/TTl +5V A 
RC036B 1Hz to IMHz -+-1% ooC to +75°C 4V Square' 9DTl/TTL +5V A 
~39A .1Hz to 100Hz +2% ooC to +500C 3V Square 1.5K ohms +12V A 
RC0109 1Hz to 1MHz +1% ooC to +500C 2.5V Sine 600 ohms +15V 8 
RC0168 1.5Hz to 30KHz +.5% ooC to +75OC 4V Square' 9DTl/TTl +10V B 

SINE WAVE OPTIONS - ADD "S" VERSION TO MODEL NUMBER (MAY REQUIRE LARGER PACKAGE') 

S11/12' 10KHz to 40MHz 5% Distortion OCC to +75°C 1 mw into 50 ohms +12V 
513 5Hz to 100KHz 5% Distortion 55°C to + 75°C 1.75V RMS into 600 ohms +15V 
S14 10KHz to 1MHz 3% Distortion 55°C to + 125°C 2V pk·to·pk into 10K ohms None May be 
S17 20Hz to 200KHz 5% Distortion OOC to +500C 3V pk·to·pk into 10K ohms +5V Combined 
518 5Hz to 100KHz 3% ~istortion 55°C to + 75°C 2.5V pk-to-pk into 600 ohms +15V with 
S19/20' 10KHz to 40MHz 5% Distortion ooC to +75OC 2mw into 50 ohms +lSV Oscillato 
S21 20Hz to 20'OKHz 5% Distortion ooC to +500C 3V RMS into 10K ohms +15V Voltage' 
S23 10KHz to iMH-z- -f% Distortion ooC to +75OC 8V pk·to-pk into 10K ohms +12V 
S24 100KHz to 15MHz 5% Distortion ooC to +75°C .5V -RMS into 5K ohms None' 

VOLTAGE CONTROLLED OSCILLATORS - CRYSTAL AND NON·CRYSTAL TYPES 

Minimum Temperature PK·ta·PK valt:r,e P~. 
Deviatian Input· Linearity Stability Range Output Laad Supp, Sty e 

+60% +1.5V to +9V +10% +5% +100C to +44°C 3V Sine 125 ohms +6V 8 
+10% -5V to +5V +10% +.5% OOC to +500C 4V Square' 9 TTL +5V 8 
+10% OV to -7V +10% +3% OOC to +75°C 4V Square' 9 TTL +5V 8 
±10% OV to -7V ±1% ±.5% OOC to +75°C 4V Square' 9 TTL +lSV B 
±2% +5V to -5V ±5% to ±.5% + 55°F to + 95°F 4V Square 5 TTL +12V A 

+10%' 
±1.25% -5V to +5V ±5% ±.5% ooC to +500C .8V Sine 50 ohms +12V 8M 
±0.03% -5V to +5V ±5% ±.01% -40°C to +900C IV Square 3 ECL +5V& BY 

-5.2V 
±.01% to ±3Vor ±5% to ±.0001% OOC to +500C 4V Square' 5 TTL +5V BY 
±10% OV to +6V +10% to +1% 
+.005% OV to +6V +5% +.003% OOC to +75°C 4V Square' 9 TTL +5V B 

CRYSTAL AND RC CONTROLLED TIMERS - CYCLE TYPE WITH PUSH BUTTON RESET 

Accurac, 
Temperature 

Range Output Laad 
Supply 
Valtale Size 

+30 Sec. per day - 30°F to + 130°F SPOT Contacts .5 Amo. +7.5V 7" x 4" X 2'12" 
TMX272 1 Min. to 12 Hr.' +10 Sec. per day -30°F to +13OCF SPOT Contacts .5 Amp. +7.5V 6.9" x 3.5" x 2.6" 
TMX83 15·30-60 Min. +3 Sec. per Mo. 
TMX83A 5-15-30 Min. +3 Sec. per Mo. 
TMX183A 5·15-30 Min. ±3 Sec. per Mo. 
TMX145 5-15-30-60 Min.' ±3 Sec. per Mo. 
TMC37 5 to 30 Sec. Adj. +10% 

2 For ±.01 % over -55°C to + 125°C add "A" 
to Model Number. 

+ 14°F to + 120°F SPOT Contacts .5 Amp. 
+14°F to +1200F SPOT Contacts .5 Amp. 
+140F to +1200F SPOT Contacts .5 Amp. 
+ 14°F to + 120°F SPOT Contacts .5Amp. 
+ 20°F to + 150°F SPST Contacts 5 Amp. 

+7.5V 7" x 4" X 2'12" 
+7.5V 7" x 4" X 2'12" 
+8.3V. 7" x 4" X 2'12" 
+7.SV 5 .. 6" x 3.1" x 1.53" 
6V or 12V 4/' x 2114" X 2114" 

'TTL option available. 
'Includes time display. 

'Sine wave options listed above. Sl1/12/19/20 
not available for voltage control ranges greater 
than ±1%. 8 For minimum frequency to maximum frequency. 
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2300 CRYSTALS, OSCILLATORS,.& CRYSTAL FILTERS 2300 

• ovencalfe ovens 
Ovenaire's Circuit Design Technology is providing State-Of
The-Art Electronic Proportional Control Miniature Crystal and 
Component Ovens. Space-saving packages for PCB mount, low 
power consumption, low cost. A representative few of many 

available designs are shown. Most models are available with 
temperature setting from +35°C to +95°C, voltage from 5VDC 
to 36VDC. Ovenaire also offers a complete range of other ovens 
for commercial and military applications. 

MODEL PCL 1-43 
For HC-18/U, HC-25/U, HC-42/U or 
HC-43/U crystals. 0.750/1 dia., 0.562/1 
high. Temperature stability ±3°C over 
-300C to +60oC typical. Also available 
with temperature adjustabiJity of ±5°C 
of nominal. 

MODEL PCl-2S 
For 14 pin or 16 pin DIP IC or .375/1 x 
.875/1 X .156/1 component. Overall size 
.312/1 x 1" X 1/1. Temperature stability 
±4°C over -30°C to +60oC ambient 
typical. 

MODEL C02106 
Component oven. with customer-adjust
able set-point from 50°C to 90°C. Nomi
nal operating voltage is 19-24 VDC. 
Heated cavity sizes available from 2" 
Sq. x .75/1 tall to 6" Sq. x 1.75" tall. 
Control is sOlid·state, proportional. 

MODEL TOSP 
For T05 crystal transistor or IC. 0.750" 
dia., 0.500" high. Temperature stability 
±30C over -30°C to +60oC ambient 
typical. Available with temperature ad
justability of ±5°C nominal. 

MODEL C02001 
High stability proportional control com
ponent oven. Temperature stabi Iity 
±l°C over 0 to +60oC ambient. Cavity 
area 2.75" x 3.93" x .78" high. Feed
thru pins for internal connections. O.D. 
3.94" x 4.63" x 1.25" high. 24VDC. 

MODEL PCL 1-21 
Slip-on oven for HC-6/U crystal. Size 
.97/1 x .53" X .83/1 high. Temperature 
stability ±3°C over -30°C to +60oC 
ambient typical. Models also available 
for HC-25/ U crystal. 

MODEL T05C 
For crysta'I, transistor or IC with T05 
case. Access to cavity by removing top 
cover .. 750" dia., .550" high. Tempera
ture stability ±3.0oC over -30°C to 
+60oC ambient typical. 

MODEL PCl-34 
For 1 or 2 DIP's. Component area 1.45" 
Sq. x .250" tall. Overall dimensions 1.5/1 
Sq. x .50" tall. Temperature stability is 
±30 C over an ambient range of -30°C 
to within lOoC of the set-point. Various 
combinations of set-point temperature 
and DC operating voltage are available. 

MODEL PC2-10 
Low cost proportional control oven for 
2 HC-61 U crystals. Temperature sta
bility ±2°C over -30°C to +60oC am
bient. Size 1.25" dia. x 1.75" seated 
height. Octal plug base. 

OVENAIRE-AUDIO-CARPENTER 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL. FILTERS 

Piezo Technology, Inc. 
The standard in monolithic crystal filters 

As the technology leader since 1965, Piezo 
Technology has set the standard in monolithic 
and discrete crystal filters. The standard in 
performance. The standard in size. The 
standard in cost. The standard in quality. 

From raw quartz processing through auto
mated testing, our unmatched, fully-integrated 
manufacturing facility gives us total control 
over every process step and assures you of on
time delivery. 

If you've got crystal filter production require
ments, find out why the world's foremost 
commercial and military eqUipment producers 
- those who set the standards - depend on 
PTI for leading-edge filter performances. 

And now we offer the latest technology in 
ovenized and temperature-compensated 

Standard Monolithic Filters 
PTI offers a complete line of over 100 standard 
models from 5 to 200 MHz, including our new 
ultraminiature "A" series. These off-the-shelf 

Custom Crystal Filters 
PTJ can supply custom monolithic and 
discrete crystal filters for your commercial and 
military production requirements from below 
5 MHz to over 300 MHz. We are experienced 

Crystal Oscillators 
PTI can supply custom ovenized oscillators 
and temperature-compensated crystal oscilla
tors for high-performance applications from 

State-of-the-art Technology 
Once again, PTI is advancing the state-of-the
art in quartz products. Radically new wafer 
processing techniques allow us to make 
quartz resonators at fundamental frequencies 
to 100 MHz - 300 MHz on third overtone. 

These are available in oscillator crystals and 

crystal oscillators. Contact your local PTI 
representative for this new standard in perfor
mance and value. 

filters are designed to meet the most popular 
requirements and give you maximum perfor
mance per dollar as well as quick delivery. 

with a wide range of special requirements, 
including: tough environmental specs, high 
reliability, controlled group delay, low 1M, low 
phase noise and amplitude linearity. 

2 MHz to 500 MHz. Conventional AT-cut, SC
cut, low power, fast warm~up, and low phase 
noise are just some of the features available. 

in custom oscillators, where their low impe
dance leads to simple circuitry. They are also 
available in crystal filters, where higher fund
amental frequencies allow wider bandwidths 
and greater selectivity than previously 
possible. 

For fast and knowledgeable applications assistance, contact Piezo Technology, or your local PTI 
representative_ 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

Piezo Technology, Inc. 
The standard in monolithic crystal filters 
SPECIFICATION SUMMARY: 10.7 MHz FILTERS 

MODEL NUMBER/CASE STYLE 
No. Channel Attenuation Boundaries Spurious Ultimate Termination 

Unpackaged ufrlght Flatpack Poles Spacing 
kHz 

Response Attenuation 
OhmsllpFb 

Tandem Setsa ype Type (kHz) dB dB kHz dB kHz (dB Min) (dB Min) 

2194/F ... ............................ 2 20 3 ± 6.5 20 ±30.0 - - 15 50 2700110 
2195/F ... ............................ 2 25 3 ± 7.5 20 ±35.0 - - 15 50 3000110 
2196/F ... ............................ 2 50 3 ± 15.0 20 ±70.0 - - 10 35 5000110 
5580/F 1463/UMB 1466/FPA 4 20 3 ± 6.5 30 ±15.0 - - 35 75 3100110 
5581/F 1464/UMB 1467/FPA 4 25 3 ± 7.5 30 ±17.5 - - 35 75 3500110 
5582/F 1465/UMB 1468/FPA 4 50 3 ±15.0 30 ±35.0 - - 30 60 5000110 
5583/F 1469/UMB 1472/FPB 6 20 6 ± 6.5 60 ±19.5 - - 60 90 3100110 
5584/F 1470/UMB 1473/FPB 6 25 6 ± 7.5 60 ±22.5 - - 60 90 3500110 
5585/F 14711UMB 1474/FPB 6 50 6 ±15.0 60 ±45.0 - - 60 90 5000110 
5586/F 1475/UMC 1478/FPC 8 20 6 ± 6.5 60 ± 13.0 80 ± 17.5 80 100 3100110 
5587/F 1476/UMC 1479/FPC 8 25 6 ± 7.5 60 ±15.0 80 ±20.0 80 100 3500110 
5588/F 1477/UMC 1480/FPC 8 50 6 ±15.0 60 ±30.0 80 ±40.0 80 100 5000110 

1433/SCR 8 20 6 ± 6.5 60 ±12.5 100 ±21.0 100 100 850112 
1434/SCR 8 25 6 ± 7.5 60 ±15.0 100 ±25.0 100 100 1000112 
1435/SCR 8 50 6 ±15.0 60 ±28.0 100 ±50.0 100 100 2000112 

SPECIFICATION SUMMARY: 21.4 MHz HIGH-PERFORMANCE "A" SERIES FILTERS 
MODEL NUMBER/CASE STYLE 

No. Channel Attenuation Boundaries Spurious Ultimate Termination 
Unpackaged ufrlght Flatpack Poles Spacing Response Attenuation OhmsllpF 

Tandem Setsa ype Type (kHz) dB kHz dB kHz dB kHz (dB Min) (dB Min) 

6602/A 6600/AMB 6601lAPA 4 12.5 3 ±3.75 40 ±14.0 - - 40 75 850115.0 
6622/A 6620/AMB 66211APA 4 20.0 3 ±6.0 40 ±20.0 - - 40 75 1200112.5 
6642/A 6640/AMB 66411APA 4 25.0 3 ±7.5 40 ±25.0 - - 40 75 1500112.0 

6605/A 6603/AMB 6604/APB 6 12.5 3 ±3.75 45 ±8.75 - - 70 90 850115.0 
6625/A 6623/AMB 6624/APB 6 20.0 3 ±6.0 45 ±14.0 - - 70 90 1200112.9 
6645/A 6643/AMB 6644/APB 6 25.0 3 ±7.5 45 ±17.5 65 ±25.0 70 90 1500112.0 

6608/A 6606/AMC 6607/APC 8 12.5c 3 ±3.75 65 ± 9.0 90 ±12.5 90 100 850115.0 
6609/AMB 8 12.5c 3 ±3.75 65 ± 9.0 90 ±12.5 90 100 850115.0 
6610/CSE 8 12.5c 3 ±3.75 65 ± 9.0 90 ±12.5 90 100 4701115 

6628/A 6626/AMC 6627/APC 8 20.0 3 ±6.0 65 ±14.0 90 ±20.0 90 100 1200112.5 
6629/AMB 8 20.0 3 ±6.0 65 ± 14.0 90 ±20.0 90 100 1200112.5 
6630/CSE 8 20.0 3 ±6.0 65 ±14.0 90 ±20.0 90 100 4701115 

6648/A 6646/AMC 6647/APC 8 25.0 3 ±7.5 65 ±17.5 90 ±25.0 90 100 1500112.0 
6649/AMB 8 25.0 3 ±7.5 65 ±17.5 90 ±·25.0 90 100 1500112.0 
6650/CSE 8 25.0 3 ±7.5 65 ±17.5 90 ±25.0 90 100 4701115 

SPECIFICATION SUMMARY: 21.4 MHz STANDARD "F" AND "A" SERIES FILTERS 
MODEL NUMBER/CASE STYLE Attenuation Boundaries 

Unpackaged Upright Type Flatpack Type Channel Ultimate Spurious Tandem Setsa No. Termination 
Poles Spacing dB kHz dB kHz dB kHz Response Attenuation 

OhmsllpFb F Series A Series F Series A Series F Series A Series 

2879/A ......... ......... ......... ......... 2 
2880/A . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... 2 

2249/F . . . . . . . . . ......... ......... . . . . . . . . . ......... 2 
28811A ......... ......... ......... . ........ 2 

2250/F ......... ......... ......... ......... ......... 2 
2882/A ......... ......... ......... . . . . . . . . . 2 

22511F ......... ......... . . . . . . . . . ......... ......... 2 

6000/A 60121AMB 6024/APA 4 
5589/F 6001/A 1617/UMB 6013/AMB 1620/FPA 6025/APA 4 
5590/F 6002lA 1618/UMB 6014/AMB 16211FPA 6026/APA 4 
5591/F 6003/A 1619/UMB 6015/AMB 1622/FPA 6027/APA 4 

6004/A 6016/AMB 6028JAPB 6 
55921F 6005/A 1623/UMB 6017/AMB 1626/FPB 6029/APB 6 
5593/F 6006/A 1624/UMB 6018/AMB 1627/FPB 6030/APB 6 
5594/F 6007/A 1625/UMB 6019/AMB 1628/FPB 6031/APB 6 

6008/A 6020/AMC 60321APC 8 
5595/F 6009/A 1629/UMC 60211AMC 16321FPC 6033/APC 8 
5596/F 6010/A 1630/UMC 60221AMC 1633/FPC 6034/APC 8 
5597/F 6011/A 1631/UMC 6023/AMC 1634/FPC 6035/APC 8 

- - - 6036/CSE - - 8 
- - - 6037/CSE - - 8 
- - - 6038/CSE - - 8 
- - - 6039/CSE - - 8 

aA tandem set consists of two 2-pole units for 4·pole response, three 2-pole 
units for 6·pole response, and four 2·pole units for 8·pole response. 

bparallel termination capacitance Is adjusted for optimum filter response 
(nominal value ± 2.0 pF) 

General Specifications 

(kHz) 

12.5 
20.0 
20.0 
25.0 
25.0 
50.0 
50.0 

12.5 
20.0 
25.0 
50.0 
12.5 
20.0 
25.0 
50.0 
12.5c 
20.0 
25.0 
50.0 
12.5 
20.0 
25.0 
50.0 

(dB Min) (dB Min) 

3 ± 3.75 20 ±18.0 - - 15 50 850116.0 
3 ± 6.0 20 ±25.0 - - 15 50 1200113.0 
3 ± 6.5 20 ±30.0 - - 15 45 1400110 
3 ± 7.5 18 ±28.0 - - 15 50 1500112.5 
3 ± 7.5 20 ±35.0 - - 15 45 1600110 
3 ±15.0 15 ±45.0 - - 15 45 1500111.0 . 
3 ±15.0 20 ±90.0 - - 10 40 3000110 

3 ± 3.75 30 ±12.5 - - 40 75 850115.0 
3 ± 6.5 30 ±22.5 - - 40 75 1400110 
3 ± 7.5 30 ±25.0 - - 40 75 1600110 
3 ±15.0 30 ±45.0 - - 25 60 3000/10 

6 ± 3.75 60 ±12.5 - - 70 90 850115.0 
6 ± 6.5 60 ±22.5 - - 70 90 1400110 
6 ± 7.5 60 ±25.0 - - 70 90 1600/10 
6 ±15.0 60 ±45.0 - - 50 90 3000110 

6 ± 3.75 60 ±10.0 80 ±12.5 100" 100 850115.0 
6 ± 6.5 60 ±17.5 80 ±22.5 100d 100 1400110 
6 ± 7.5 60 ±20.0 60 ±25.0 100d 100 1600110 
6 ±15.0 60 ±33.0 60 ±43.0 80 100 3000110 
6 ± 3.75 60 ±10.0 80 ±12.5 90 90 4701115 
6 ± 6.5 60 ±17.5 80 ±22.5 90 90 4701115 
6 ± 7.5 60 ±20.0 80 ±25.0 90 90 4701115 
6 ±15.0 60 ±33.0 80 ±43.0 80 90 4701115 

CFlat loss Is 4.5 dB Max. 
dFor "A" holder filters, spurious responses are 90 dB min. 

All specifications subject to change without notice. 
Operating Temperature Range: -30·C to + 80·C for "F" Series, - 20·C to + 70·C for "A" Series 

2 Pole 4 Pole 6, 8 Pole Plezo Technology, Inc. 
P.O. Box 7859 • Orlando, Frorida 32854 
(305) 298-2000 • TWX 810-850-4136 

Maximum Ripple Over Temperature (dB): 1 2 2 
Maximum Insertion Flat Loss Over Temperature (dB): 2 2.0 3.0 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

Piezo Technology, Inc. 
The standard in monolithic crystal filters 
VHF Filters 
The models listed below consist of 2-pole 
monolithic and 4-pole tandem monolithic 
filters designed for use as front-end filters in 
low~band and high-band VHF custom applica
tions. They are also suitable for HF up
conversion, first IF filtering and spectrum 
clean-up in frequency systhesis. Nominal 
operating frequency is specified by the 
customer in the 25 MHz to 200 MHz range. 

Center Attenuation Boundaries 
Model No. Frequen~ 3dB Max 20 dB Min No. Poles Range(M z) kHz kHz 

2131 2 25·35.99 ±6.5 ±40 
2132 2 36·50 ±6.5 ±40 
2133 2 138·170 ±6.75 ±60 
2133Aa 2 140·170 ±6.75 ±60 

4131 4 25·35.99 ±6.5 noted 
4132 4 36·50 ±6.5 noted 
4133 4 138·170 ±6.75 ±30e 

a Unwanted Response from fon to fan + 200 kHz. 15 dB (Min) 

All models (except 2133A) operate over a 
temperature range of-20° to + 70°C. Filters 
are matched to 50 ohms with convenient 
phono-jack, BNC, or a variety of other connec
tors. Model.2133A operates from-30° to 
+80°C and is supplied in the ultraminiature 
"A" package. See table below for detailed 
specifications. 

Passband Ultimate Flat Loss Termination Case 
Ripple Atten. (dB Max) (Ohms) Style 

(dB Max) (dB Min) 

1 30 3 50 VB* 
1 30 3 50 VB* 
1 30 '4 50 VB* 
1 30b 3 noteC A 

1 - 5 50 VB* 
1 - 5 50 VB* 
1 - 6 50 VB* 

d ± 20 kHz at 15 dB (Min): ± 40 kHz at dB (Min) 
b Attenuation from fan -100 kHz to fon - 5000 kHz to fan + 200 kHz to fon + 5000 kHz. 
cRo = 3100 ohms (depends on fon) 

e ± 60 kHz at 45 dB (Min) . 
*See connector chart, next page. 

Special Four-pole Monolithic Filters 

2300 

Piezo Technology, Inc., manufactures high
performance, four-pole monolithic crystal 
filters at standard 30, 45, and 75 MHz frequen
cies. All are housed in a single "F" style 
holder. Custom frequencies are also available. 

The filter deSign utilizes four resonators on 
a single quartz wafer to provide four-pole 
response. These models offer wider passband 
values than two-pole inductorless tandem-set 
units. Their reduced size makes them ideal for 
high-density packaging requirements. 

Models 

Nominal Center Frequency (F on) 

Attenuation Boundaries: 3 dB 
35 dB 
50 dB 
60 dB 

Ripple (dB Max.) 

Operating Temperature ('C) 

Flat Loss (dB Max.) 

Termination Impedance: Ohms 

Parallel Capacltance* (pF) 

Package 

4102F I 6570 

30 MHz 

Fon ±50 kHz Min. 

Fon +800 kHz to + 10 MHz 
Fan - 400 kHz to -10 MHz 

4 

7000 

-1 

F 

2.0 

-20to +60 

5 

50 

o 

MVB 

4371F I 5889 

45 MHz 

Fon ± 7.5 kHz Min. 
Fon ±25 kHz Max. 
F on ± 50 kHz Max. 

3 

7000 

-1 

F 

1.0 

-30 to +60 

4 

50 

o 

MVB 

* On models without 50-ohm terminations, the parallel capacitance should be adjustable ± 2 pF for best passband response. 

4171F I 5786 

75 MHz 

Fon ± 13 kHz Min. 

Fon ± 300 kHz Max. 

6 

4000 

-1 

F 

2.0 

-55to +85 

7 

50 

'0 

MVB 

1-1360 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

Piezo Technology, Inc. 
The standard in monolithic crystal filters 
Special Two-pole Monolithic Filters 
Models 2843A and 2844A. Ultra-miniature 
2-pole monolithic crystal filters designed 
for use as first IF filters in 800 MHz land
mobile radios. Both models have a nominal 

center frequency of 45 MHz and offer high 
rejection at the second IF image frequency. 
They are supplied in case style "A': Contact 
Piezo Technology, Inc. for a data sheet. 

Monolithic Crystal Discriminators 
Models 2283F and 2378F. 2-pole monolithic 
crystal filters designed for use as frequency 
discriminators in conjunction with a suit
able quadrature detector such as the CA 
3089E (RCA). These models are designed for 

narrow-band FM applications at 10.7 MHz 
(2283F) and 21.4 MHz (2378F). For data 
sheets and information concerning other 
frequencies, contact Piezo Technology, Inc. 

Packages 
PTI Connector 

Model 
VBB BNC 
VBC UHF 
VBM SMA 
VBN N 
VBP Phono Jack 
VBF PC Board Mount 

CASE STYLE A CASE STYLE F 

UPRIGHT PACKAGE 

! 
[ ~'" 

I=~ .... ---1 CASE STYLE VBB 

q F--L d' 
~fI!'l(·i - MOUNTIMIISTUIJ 
,- _x.:ua MIN. 12'l.> 

CASE STYLE CSE 

1"""-1 1.0211 

.". 

II~'." =r---T~. 

~= " .. F -H-"." :o3o D1A,TYP. 

MINIATURE UPRIGHT PACKAGE 

CASE STYLE sen 

r- 'tP.o ~ I '!:; ." 
I .".. J=t 

. .. ".,,~ ~ ... , ..... "''' .. ''''. 
.0410110.1.187 

FLAT PACK 

li---l 
... I I ~"" oIL . ~ 
r::;<+-'J ~ • U OM Ok , .. ~~ J "'I f ... .-r- '--1"'---*-"'".""". 

I CA.IISTYLE 
LIIIAlI.) . , . - . - . -.M ..... 22 •• ' 0.21. 1.4 • 0.4S1 H.OS ... 1.IZO n.ls D.nl n.oa 0.8.0 11.11 ... 1.1'10 .. 4 .... 0 .••• '8.11 0 .••• :11,87 

MINIATURE FLAT PACK 
I _U I L .~.OI".TYP. '.::' .... ,. ----l ---f t- ""-." I I ,1'5 . 

1 ' .•• ~~;~! w .oao !_-i 
j L 

,,-L...:!! 
.012 

tC:ASESTYLE 

, .. LUIAX.I 

'" .500 1 ..... 

W(MAX,I . -
.• 70 11 •• 4 

ftllillmet.r, 
~ 

In mm 

. 3.4 a .•• 
t CASE STYLE ... ... 

L(MAlt.l 

0 •• 3 10.00 

0.53 13.57 

WUMX.l . .. 
0.335 a . .I1 

0.34. a." 

I CAM S7YU! InLUIA •• I_ 

AM 0 •••• 1 •••• 

A... 0 .•• ' 21.01 ... 

1= .010 

. , 
In ... IR III .. 

0.147 3.71 0.111 '.a. 
0.107 ' .• 0 0.411 11.la 
0. •• , 11." 0 .... 1 .... 
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CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

a-Tech 
Corporation 

PIONEERS IN HYBRID TECHNOLOGY 
STATE OF THE ART DEVELOPMENT 

CLOCK OSCILLATORS 
Request Bulletin CO-3 

Q-Tech crystal controlled clock oscillators integrate crystal andl 
semiconductor technology to produce a completely hybrid device. 
This results in a product of the highest reliability at attractive 
prices. Oscillators produced to MIL-0-55310 requirements, MIL-M-
38510 procedures and screened to MIL-STD-883B, Level S or B, 
meet the highest high reliability requirements of military and space 
use. 

SPECIAL PACKAGING: Q-Tech oscillators can also be obtained in 
special package configurations. Examples of this include lead less 
carrier packages; a miniature package capable of operating in 
an environment of 10,000 P.S./., and other unusual configurations. 

Q-TECH clock oscillators are available in 4 types: TO-5 (8 lead), TO-8 
(8 or 12 lead), DIP (14 or 16 lead), and FLATPACK (QT21 and QT22). 
The T05 and flatpack units cover limited frequency ranges, while 
the TO-8 and DIP both have an extremely wide output frequency 
range for an extensive variety of applications. The tables below 
provide full details. 

STANDARD STABILITIES TYPICAL TOLERANCES 
MICROPROCESSOR· DRIVERS .---,-----------, ,..---±--::-.00--::-5-:-:"%--,----0-to-5-0o-C---, 

Request Bulletin MD-3 2 x 10-6 For 10% change of Vcc *±.0005% 

BAUD RATE GENERATORS *External Trimmer Required 

Request Bulletin BR-1 1 x 10-6 For 20% change of Load 

5 X 10-6 Aging - 30 days 

1 X 10-5 Aging -1 year 

OPTIONS AVAILABLE 

±.005% 
±.01% 

±.0025% 

±.005% 

±.005% 
±.01% 

-20to +700 C 

-55to +105°C 

-55 to +125°C 

• GATED OUTPUT. MULTI PHASE OUTPUTS. MULTIPLE OUTPUTS. PRECISE PROGRAMMED OUTPUTS 
• VCXO's. FINE FREQUENCY ADJUSTMENT. SPECIAL PACKAGING .ECL OUTPUTS 

• HIGHER FREQUENCIES WITH MORE OPEN TOLERANCES • UHF OUTPUTS 

UPPER DtMENSIONS IN INCHES, LOWER DIMENSIONS IN MILLIMETERS. 

OT1 OT2 OT3 OT4 & OT6 OT5 & OT7 

9~;90B .5000 .5620 
12_700 114.3001 ·1 ~ 'l Q.Tech 

-1 } .r-· Ul200Ma •. 
PIN }" •.. Q.Tech 

1rn!4ri'iiii, ~ ~l"o"" 
Freq. 13.21 Max. PIN .520 Max, 

B.890 Max, Freq • 
13.21 Ma •. 

. ~ .500 min. 
12.7 min. 12.700 min. .500 Min. .880 Max, 12.700 Min. 22.40 Max. "i .980MB •. 

~H I· 24.89 Max. 
( 1 t .200Ma •. 

1@-
... I 

0 mo 

5.08 Ma" . I 'I 
•• .2000 : : .300 ••• 7.1630 1111111 .200 Ref. I 1 I .200 Mo •. e._ .s:oa- • 7.62 . 5.08 Raf. 5.08 Max. 

1 ... 
" " III I. s:g~ ~::: 1 • . 

QT4 QT6 QT5 QT7 
1,2&6 ITP 3,9&10 ITP 2,6&7 ITP 3,11,12 ITP 4,10, il ITP 3,13,14 ITP 4 OUT 
4 GND 5 OUT 4 GND 4 VCC/VDD 7 GND 4 VCC/VDD 5, 6, 11 ITP 
5 OUT 6 GND 5 OUT 5 OUT B OUT 5 OUT 8 GND 
8 VCCIVDD 12 VCC/VDD 8 VCC/VDD 7 GND 14 VCCIVDD 8 GND 16 VCCIVDD 

2201 CARMELINA AVE. • LOS ANGELES, CALIFORNIA 90064 • PHONE (213) 820-4921 • TELEX 69-6140 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

Q-Tech 
Corporation 

PIONEERS IN HYBRID TECHNOLOGY 
STATE OF THE ART DEVELOPMENT 

C-MOS CLOCK OSCillATORS 

MINIATURE CRYSTAL 

CLOCK 
OSCILLATORS 

2300 

Frequencies available in the C-MOS line of oscillators are related to input voltage. It is essential, there
fore, when ordering a C-MOS unit to specify the input voltage. 

Power requirements of C-MOS units are related to both frequency and input voltage. Most of the power 
is dissipated within the crystal oscillator portion of the device, and buffering, division, or other logic 
requirements within the unit contribute little to the total power consumption. 

ECl/VHF/UHF CLOCKS AND SOURCES 
ECl and sine wave clocks and sources are available to 400 MHz. 

Q-Tech can work with you to hybridize.high stability and synthesized sources up to 3gHz. 

Phase noise and G-Sensitivity data are taken when required. Full temperature range, -55°C to +125°C, 
available for these clocks and sources. 

FREQUENCY RANGES AVAILABLE 

Package Type Package Size C-MOS Frequency Range TTL Frequency Range 

TO-5 OT1 50KHz to 15MHz 20KHz to 30M Hz 

TO-8 OT2 or OT3 300Hz to 15MHz 100Hz to 25M Hz 

14 Pin DIP OT4 or OT6 .1Hz to 15MHz .1 Hz to 75MHz 

16 Pin DIP OT8 .1Hz to 6MHz .1 Hz to 75MHz 

EC-7 OT9 .1Hz to 3MHz -
20 Lead Flat Pack OT21 1.0Hz to 15MHz 1Hz to 75MHz 

16 Lead Flat Pack OT22 50KHz to 15MHz 25KHz to 75 MHz 

QUALITY CONFORMANCE AND RELIABILITY ASSURANCE 
Q-Tech's facilities are qualified to Mll-I-45208 and are well equipped to perform the screening, quality 
conformance and reliability assurance requirements of Mll-M-38510A and Mll-STD-833. Q-Tech is a 
QPl source for all hybrid Mll-O-55310 oscillators. 

SPECIAL PACKAGES AND ENCLOSURES 
Q-TECH can provide units to unusual package reqUirements including miniature units Withstanding 
10,000 PSI and Flat Packs with less than .100 inch thickness. Ultra-thin (.065) ceramic packages avail
able with frequencies to 60 MHz. 

UPPER DIMENSIONS IN INCHES, LOWER DIMENSIONS IN MILLIMETERS. 

OTB OT10 OT21 OT22 

.600" 0 -
." 15.250oj rf~ EL~ • "'+so c t Q.Tech OJ "" 70 c, Jif .20~1 MAX. PIN }WM" CI ;ofsc 11 e 5.O'iMAX:'" Freq. 13.21 Mal(, c 

.500" MIN. ~ .4501:1 

'~~~ 
12 

i2.7OOMiN. 15.88 a c 13 

.200" J-..l .880 Max, lL e 17 

CI 

22.40 Ma •. -t C 18 c r.iii' ,. C I. CI ... 
e 20 '" 

c 

I 1 t .200M ••. .500 
5.08 Mu. MIN. 12.70 

IIIIIII .lOO Ref. .. -01 .1 MIN5,°:'70 1'" .01;;' . 5.08 Ref . 
.D701 - ~ ~- .L .118 

l=~ F m 
!.DI0 1• .625 ---ot l40 r r MAX. _.3/5------t 

3.9 & 10 ITP 1 OUTPUT 15.88 - .057 9.53 3.56 
5 OUT 2 CASE 
6 GND 8 GND 7&16 ITP 10 GND 4 & 13 ITP 10 OUT 
1.2 VCCIVDD 14 VCC/VDD 11 OUT 13 VCCIVDD 9 GND 8 VCC/VDD 

2201 CARMELINA AVE. • lOS ANGELES, CALIFORNIA 90064 • PHONE (213) 820-4921 • TELEX 69-6140 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 Mllz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) . 
IR insulation resistance (or) mfrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
J.tF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor . 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board . 
PIN positive-intrinsic,negatlve 

(transistor) 
PLA progTammable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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REEVES.'HOFFMAN Coldweld.-Packaged 
, TTL Hybrid Crystal 

DIVISION, DYNAMICS CORPORATION OF AMERICA 
400 W. North St., Carlisle, PA 17013 U.S.A. 
Phone 717-243-5929 TWX: 510-650-3510 

Crystal Oscillators 
Custom osci Ilators from the leaders 
in frequency control 

Forty years of superior performance-design, manufacture, and 
delivery of outstanding quartz crystal products-stand behind Reeves
Hoffman's new line of crystal oscillators. 

Accustomed to high-volume production of out-of-the-ordinary 
orders, we take your custom requirements in stride-starting from a 
blank drawing board where necessary-and put our immense fund of 
experience, imagination, and manufacturing resources into each 
custom oscillator assignment. 

The oscillator types described on this page are only represen
tative of a capability which can give you just the right product 
(including RC and LC networks) for your application. 

Complete control of our manufacturing is in-house, from the 
raw crystal to the hermetic seal. This freedom from outside suppliers 
lets us promise delivery without fear of someone else's production 
problems. Call us to discuss your oscillator needs: (717) 243-5929. 

Crystal Clocks 
Request Data Sheet 02-001-0001 

lOGIC 
FAMilY TIL CMOS ECl 

FREQUENCY 3.0 to 3.0 to 3.0 to 
RANGE 60.0 MHz 10MHz 150 MHz 

Crystal TCXO's 
Request Data Sheet 02-003-0001 

lOGIC 
FAMilY TIL CMOS ECl 

FREQUENCY 3.0 to 3.0 to 3.0 to 
RANGE 30.0 MHz 10 MHz 30 MHz 

Crystal VCXO'S 
Request Data Sheet 02-002-0001 

LOGIC 
FAMilY TIL CMOS ECl 

FREQUENCY 3to 3to 3to 
RANGE 20 MHz 10 MHz 30 MHz 

CrystalOCXO's 

lOGIC 
FAMilY TIL CMOS ECl 

FREQUENCY 3.0 to 3.0 to 3.0 to 
RANGE 60.0 MHz 20 MHz 150 MHz 

--

Clocks 

~"'f--T ~Ir 
The superiority of coldweld sealing is well 
known: A good coldweld gives a better vacuum, 
and therefore a higher Q, and also leaves no 
microsplashes of metal inside the package. 
Reeves-Hoffman's many years of experience 
and volume production capability in coldweld 
sealing are important considerations in the 
choice of a supplier of quality hybrid crystal 
clocks. Request Data Sheet 02-020-0001. 

Specifications 

Frequency range 16.0 kHz through 
60.00 MHz 

Output Square-wave TIL 
(0 to 10 TIL loads) 

Symmetry 40/60 to 60/40 

Input voltage +5.0VDC±5% 

Input current 15 to 75 mA 

Stability +0.01% to ±0.01% 

Temperature range OOCto +700C 

Stability 
I ~f/~ Temp Standard 

Option 1 
Option 2 
Option 3 
Option 4 
Option 5 

I Option 6 

Stability 
Option 1 
Option 2 
Option 3 
Option 4 
Option 5 
Option 6 

Stability 
~f!~ Temp 
~ f/~ Input Voltage 
~f/~load 

~f/~ Time 

Output 

Stability 
Frequency Range 

±0.01%(00Cto +700C) 
±0.005%(00Cto +700C) 
±0.001% (OOCto +700C) 
±0.01%( 55°Cto +125°C) 
±0.005% ( 55°Cto+125°C) 
±0.001% (-55°Cto +500C) 
± 0.0005% (0° C to + 50° C) 

±0.5 ppm (+ 10 to + 40° C] 
±1 ppm (OOCto +500C) 
±2 ppm ( 10° C to +60° C) 
±3 ppm (-15°Cto +65°C) 
±4 ppm ( 200Cto +700C) 
±5 ppm (-25°Cto +75°C) 

± 10 ppm (OOC to +700C) 
±1 ppm ±5% 
±1 ppm ±5% 
±3 ppm/yr 

Sine wave available 
Po up to +13dBm 
To ±1 x 10-11 / OC 
Up to 500MHz 
for sine wave output 

VCXO capability can be included 
Multiple case and base arrangements are available 
on all models. 7710 
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REEVES-ROFFMAN 
DIVISION, DYNAMICS CORPORATION OF AMERICA 
400 W. North St., Carlisle, PA 17013 U.S.A. 
Phone 717-243-5929 TWX: 510-650-3510 

Crystals of proven reliability for military 
and industrial applications 
For 40 years, Reeves-Hoffman has been a leader in the design and 
manufacture of Quartz crystals for government and industry. We are 
the only company offering the improved stability of coldweld sealing 
at a lower cost than conventional solder-sealed units. 

Ali Reeves-Hoffman crystals are cut, ground, polished, plated, and 
mounted at the factory to exacting specifications. Shock, vibration, 
and hermeticity characteristics ali exceed Mil-Spec C-3098. Crystals 
for oscillator and filter applications are ,available from 1 kHz to 200 
MHz, with varying temperature coefficients, effective resistance, 
electrical equivalents, and Q values dependent on physical 
limitations and circuit requirements. 

The staff of crystal engineers at Reeves-Hoffman welcomes the' 
opportunity to Quote on and discuss your particular application. 

Ask for our free booklet, "A Specifier's Guide to Quartz Crystals," 
written to reduce your design problems. 

Low-f=requency Crystals 
1.0 to 1200 kHz in standard and miniature holders 

Throughout our long history as a quality supplier of low-frequency 
crystals. Reeves-Hoffman has dedicated our efforts towards responding 
to the changing needs of the electronics industry. As miniaturization 
reduced the size of electronic equipment. the traditionally large low
frequency crystal became one of the largest components in the system. 
To respond to this. Reeves-Hoffman worked closely with the crystal 
users. As a result. miniature crystal holders such as the RH135. RH170. 
RH605. and RH3X8 were developed. This iSjust one example of Reeves
Hoffman's ingenuity and responsiveness to the needs of our most 
important asset ... our customers. 

Recommended Element lor Holder Style vs. Frequency Frequency Range 
Frequency 

Range Element Frequency Holder 

1-10 kHz J 1-1.4 kHz RH13 
1.4-1.8 kHz RH13. El: E2 

10-100 kHz NT.XY 1.8-20 kHz RH13. El. E2. 82 

100-250 kHz 5° x 20-86 kHz RH13. El. E2. 62. 
RH170. RH135. A2. A3 

250-500 kHz DT 86-150 kHz RH36. RH47. El. E2. 
RH13. 82. A2. A3. RH6. 

500-1000 kHz SL RH33. RH170 
150-300 kHz RH36. RH47. A3. E2. 

RH13. A2. RH6. RH33. 
62.El.E3 

300-450 kHz RH36. RH47. RH6. 
The choice of element will vary. RH33. RH512. E3 
However. Reeves-Hoffman will 450-900 kHz RH42. RH43. RH18. 
choose the best element for RH25. RH36. RH47. your specific requirements 

RH512. RH6. RH33. E3 based on cost and performance 
considerations. 900 kHz- RH42. RH43. A5. RH18. 

1.2MHz RH25. RH36. RH47. 
RH512. RH6. RH33. E3. 
RH605 

0 0 ~ 0 ~ ~ DO 
III UOO 

A2 A5 82 85 C 3X8 A3 

~ ~ q ~ ~ S? 0 0 I I 
RH18 

El RH6 RH25 
E2 RH33 RH13 RH42 RH135 RH512 
E3 RH36 RH43 RH170 

RH47 RH605 

When specifying crystals, 
Crystal Categories please supply the following: 

1. Frequency required 
Oscillator Crystals 

- Industrial 
2. Holder style Aging: 5 to 25 x 10- 6 

3. Calibration temperature! per year 
tolerance - Precision 

4. Oscillator load capacitance Aging: Less than 5 x 10-6 

5. Temperature range per year or less than 5 x 10-· 
per day after first 30 days. 

6. Maximum series resistance 
- Military 

7. Stability over temperature (per Mil C-3098) 

Filter Crystals 
See facing page 

High-Frequency Crystals 
1.0 to 200.0 MHz 

The use of high-frequency crystals has grown continually over the years 
as timing rates. tranmission frequencies. 'and data-processing speeds 
Increased. Fortunately. Reeves-Hoffman is continually involved in this 
evolution to the extent that we possess the capabilities to respond to 
just about any requirement for high-frequency AT-cut crystals. In the 
past. many challenges have been presented to our engineering and 
manufacturing personnel. We are extremely proud of their response 
record. and look forward to working with you to continue this trend. 

Recommended Holder Style vs. Frequency Frequency overtone 

1-30 MHz AT. Frequency Holder 
fundamental 

1.0-2.5 MHz RH36. RH47. E3. RH6. 
20-60 MHz AT. RH33. RH512. C 

third overtone 2.5-10 MHz RH36. RH47. RH42*. 
RH43*. RH18*. RH25*. 

60-125 MHz AT. A5*, RH6. RH33. E3. 
fifth overtone RH512. 85. C 

10-100 MHz RH42. RH43. RH18. 
125-160 MHz AT. RH25. A5. 65. E3. 

seventh overtone RH512 

160-200 MHz AT. 100-200 MHz RH42, RH43. RH18. 
ninth overtone RH25. A5. E3. RH512 

'Contact factory 
Holder Specifications for details. 

Holder Max. Max. Max. Pin Dimensions 
Type Seal' Height Length _ Width Dia. Spacing 

A-2 CW 1.550 .400 dia. .0185 .200 
A-3 CW 1.000 .400 dia. .Q185 .200 
A-5 CW .260 .400 dia. .0185 .200 
8-2 CW 1.550 .600 dia. .0185 .282 
8-5 CW .260 .600 dia. .Q185 .282 
C CW .350 .830 dia. .Q185 .375 
RH3X8 . 327 .118dia . .012 .043 
E-l CW .360 2.100 . .730 .020 1.000 
E-2 CW .360 1.595 .730 .020 1.000 
E-3 CW .360 .770 .770 .020 .375 
RH-6 SS .775 .757 .352 .050 .486 
RH-13 SS 1.526 .757 .352 .050 .486 
RH-18 SS .530 .435 .183 .Q185 .192 
RH-25 SS .530 .435 .183 .040 .192 
RH-33 SS .775 .757 .352 .030 .486 
RH-36 CW .775 .757 .352 .050 .486 
RH-42 CW .530 .435 .183 .040 .192 
RH-43 CW .530 .435 .183 .017 .192 
RH-47 CW .775. .757 .352 .030 .486 
RH-135 CW .135 .500 .135 .010 .080 
RH-170 CW .170 .500 .135 .010 .080 
RH-512 SS .650 .564 .234 .030 .275 
RH-605 CW .261 .435 .183 .017 .192 

'CW=;coldweld Alternate pin configu"rations and locations are available 
SS=solder seal 7708 
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To order filters, please specify: 
1. Center frequency and 

tolerance. 
2. 3 or 6 dB bandwidth. 
3. 40 or 60 dB bandwidth 

and frequencies at these 
points if asymmetric. 

EQUALIZED 
DELAY FILTERS 
frequency range: 

100 kHz-30 MHz 
typical delay distortion 

<200 p.s 
typical shape factors < 1 .2:1 
impedance level to 

specifications. Meets Mil. Std. 
1 B8. 

CRYSTALS. OSCILLATORS. & CRYSTAL FILTERS 2300 

REEVES-BOFFMAN 
DIVISION, DYNAMICS CORPORATION OF AMERICA 

400 W. North St., Carlisle, PA 17013 U.S.A. 
Phone 717-243-5929 TWX: 510-650-3510 

DISCRETE OR MONOLITHIC 
CRYSTAL FILTERS 

• CUSTOM computer-aided design to your specifications saves develop
ment time and assures optimum performance during production. 
• Experience in supplying devices for military radar and communications 
appl ications. 

• All crystals designed and built in Reeves-Hoffman's own plant, pre-aged 
and temperature-tested for improved stability. 
• Packaged to meet your most exacting requirements. 
• Modern equipment automatically measures critical parameters over the 
specified temperature range to assure top performance. 

• Complete environmental testing facilities: MIL-F-18327, MIL-STD-202. 

4. Minimum attenuation in B. I nput and output 11. Additional electrical and 
stopband. impedance (tolerance). environmental 

5. Passband ripple. 9. Operating temperature specifications as 
6. Insertion loss. range. required. 
7. Phase or delay 

requirements. 
10. Packaging details. 

TYPICAL FILTERS 

SINGLE VERY NARROW COMB 
SIDEBAND FILTERS BANDWIDTH FILTERS FILTERS 
frequency range: designs: Bessel. Butterworth. frequency range: 

10kHz-3D MHz Gaussian. Chebyshev 1 OkHz-30 MHz 
symmetrical-use for either frequency range: typical bandwidth <0.2% 

sideband 10 kHz-30 MHz typical shape factor < 6: 1 
regular-specify upper or typical shape factor < 6: 1 

lower impedance level to 
shape factor: from 1.1: 1 specifications 
typical carrier attenuation 

>30dB 

NORMALiZED CHARACTERISTICS 

Many designs over the 10 kHz-BO M Hz frequency range have already been constructed. Call to determine whether one of these will satisfy your requirements. 
or to receive a custom design and quotation to your particular specifications. 7709 
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_-------Quartz Crystals _______ .. 
SaRonix offers a broad line of crystal products with the 
best combination of price, quality, delivery, and service 
available. We carry a large stock of commonly used 
crystals, and feature rapid turnaround time on special 
units and large production runs. 

In addition to the industry standard holders, many 

special configurations and a wide range of miniature 
units are available. We provide back-up stock for all 
scheduled orders. 

Send your drawings and specifications, or call our 
Customer Service Department for ordering assistance 
and availability. Toll free (800) 227-8974 

___ Standard Microprocessor ________ Tuning Forks ____ _ 
The accompanying selection chart lists NYMPH AT-cut The NYMPH tuning fork type quartz crystal p'rovides the 
quartz crystals for most common microprocessor circuit designer with the ultimate in size, performance, 
applications. Frequencies, configurations, and circuit and economic trade-offs. This highly· reliable, stable, and 
cafibration conditions shown are those in general accurate device is available in two micro-miniature sizes 
industry usage or are as recommended by the various for time base applications operating from a 32.768 KHz 
microprocessor manufacturers. . reference frequency. 

FREQUENCY NYMPH FREQUENCY NYMPH Dimensions 
MHZ PART NUMBER MHZ PART NUMBER 

HC-33/U HC-18/U 
1.000000 NYPOlO-13 8.000000 NMP080 
1.000000 NMPOlO 9.216000 NMP092 
1.843200 NYPOI8-13 9.830400 NMP098 

r-L-r-D-I 
I( ~'I 1= 

1.843200 NMP018 10.000000 NMP100 B 
2.000000 NYP020-20 10.738635 NYP107-32 
2.000000 NMP020 10.738635 NMP107 
2.097152 NYP021-20 11.000000 NMP110 Part Number 
2.457600 NYP024-32 11.059200 NMP111 
2.457600 NMP024 12.000000 NMP120 NTF3238 NTF3226 
3.579545 NYP035-18 12.288000 NMP122 
3.579545 NYP035-18S' 13.516800 NMP135 A 1.1±0.2 0.8±O.1 

HC-t8/U. 14.318180 NMP143 

1.000000 NMPOlOA 14.745600 NMP147 

1.843200 NMP0l8A 15.000000 NMP150 

2.000000 NYP020A-20 16.000000 NMP160 

2.000000 NMP020A 16.384000 NMP163 

2.097152 NYP021A-20 17.360000 NMP173 

2.457600 NYP024A-20 18.000000 NMP180 

2.457600 NMP024A 18.432000 NMP184 

3.000000 NYP030A-30 19.354000 NMP193 

3.000000 NMP030A 19.660800 NMP196 

3.276800 NYP032A-15 20.000000 NMP200 

3.276800 NMP032A 22.118400 NMP221 

3.330000 NMP033A 23.400000 NMP234 

3.579545 NYP035A-18 24.000000 NMP240 

3.579545 NMP035A 24.576000 NYP245-18 

3.600000 NYP036-3O 25.000000 NMP250 

3.600000 NMP036 27.000000 NMP270 

3.686400 NYP037-20 30.000000 NMP300 

3.686400 NMP037 32.000000 NMP320 

3.932160 NYP039-12 36.000000· NMP360 

3.932160 NMP039 40.000000 NMP400 

4.000000 NYP04O-20 48.000000 NMP480 

B 0.3±0.07 0.2±0.05 

C 3.1 max 2.1 max 

L 8.3 max 7.0 max 

D 9.0 min 5.0 min 

Dimensions in mm 

Electrical Specifications 

Part Number 

NTF3238 I NTF3226 

Freq. @25°C 32.768 KHz ± 20 ppm 

Turnover Temp. 25°C±5°C 
4.000000 NMP040 HC-44/U 
4.194303 NYP041-12 6.000000 44N06O 
4.433619 NYP044-20 8.000000 44N080 

Temperature ...,.0.038 ppml"C2 Typical 
Characteristic-K (Mlf=K(To-T)2 where T=pt. 

4.915200 NMP049 10.000000 44Nloo 
5.000000 NYP050-20 12.000000 44N120 
5.068800 NMP051 12.500000 44NI25 
5.185000 NYP052-20 14.318180 44N143 

of temperature comparison) 

Quality Factor 100,000, Typical I 90,000 Typical 
5.714300 NMP057 14.400000 44NI44 
5.990400 NMP059 15.000000 44N150 
6.000000 NMP060 16.000000 44NI60 
6.144000 NYP061-3O 18.000000 44NI80 

Load Cap. 9.5 to 15pE Typical 

Series Resist. 30 K ohms max. I 40 K ohms max. 
6.400000 NYP064-20 18.432000 44Nl84 
6.553600 NMP065 19.354000 44N193 

Drive Level 10 ILWMax 
7.000000 NMP070 19.660800 44Nl% 
7.159090 NYP071-20 20.000000 44N200 
7.372800 NMP073 22.118400 44N221 
8.000000 NYPOBO-18 24.000000 44N240 

'Special .375" lead spacing 25 . .(J00000 44N250 

Aging First 30 Days: 3.0 ppm 
First Year: 5.0 ppm 

Optg. Temp. -10 to +60°C 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

c::r.rs~fClock Osc~tors 

•• '·:ruL 
-CMOS 
• Baud Rate Generator 
- MPU Clock Driver 

Physically and function~ 
ally interchangeable 
with all major manufac~ 
turers' devices . 

• Special Output Characteristics' 
• Selectable Frequency Outputs 

.. ______ Crystal ClockOscillators ______ _ 

~,I!Z. -W" ~~::J .. Fixed Frequency~n;m'Eh';EJ IT::~~S'fl Selectable FrequencYIi!i!ill __ _ 
The SaRonix NYMPH crystal clock oscillator family 
includes a wide variety of state-of~the-art thick film 
hybrid devices for generating TTL, CMOS, Baud Rates, 
and special output characterIstics. 

These devices are packaged in a 14 pin DIP compatible, 
all metal, resistance welded, hermetic unit. They are 
physically and functionally interchangeable with all 
major manufacturers devices. 

SARONIX 
CRYSTAL asc. 

Oot @ FREQUENCY 

Oe~otes - r- MODEL NO. 
Pint r--- .795 ~ .005--1 

R
~ 
Milx. Max. 

-~ 
018::: .001 

NCT Series (TTL) 
Freq. Range: 
Freq. Stability: 

250 kHz- 60 MHz 
±0.0025 to ±1.00% 
over optg. temp. & voltage 

Optg. Temp. Range: o to +70°C 
Input Voltage: 
TTL Output: 
Symmetry: 
Rise & Fall Times: 

"0" Level: 
"I" Level: 
Output Load: 

+5VDC ± 0.5V 

60/40 to 40/60 @1.4 VDC Level 
15 ns Max. for 250 kHz to 25 MHz, 
7 ns Max. for 25 MHz to 60 MHz 
+0.4 Volts 
+2.4 Volts 
1 to 10 TTL gates 

Standard TTL Frequencies (Available from stock) 

Part No. Freq. (MHz) Part No. Freq. (MHz) 

NCT040C 1.0000 NCT050C 10.0000 
NCT040C 1.8432 NCT050C 12.0000 
NCT040C 2.0000 NCT050C 16.0000 
NCT040C 2.4576 NCT050C 18.4320 
NCT050C 4.0000 NCT050C 19.6608 
NCT050C 5.0000 NCT050C 20.0000 
NCT050C 5.0688 NCT070C 22.1184 
NCT050C 6.0000 NCT070C 24.0000 
NCT050C 6.1440 NCT070C 32.0000 
NCT050C 8.0000 NCT070C 40.0000 

NCC Series (CMOS) 
Freq. Range: 
Freq. Stability: 

Optg. Temp. Range: 
Input Voltage: 
CMOS Output: 
Symmetry: 
Fall: 

"0" Level: 
"I" Level: 

600 Hz-8 MHz 
±0.0025 to ±1.00% 
over optg. temp. & voltage 
o to +70°C 
(Voo) +4.5 VDC to +12 VDC 

60/40 to 40/60 @ l/2Vcc 
140nsmax.@Voo =+5VDC}RL +200Kn 
50nsmax.@Voo = +12VDC CL +50pf 
+0.2 V 50 Kn load to Voo 
(Voo-0.2)V 50 Kn load to com. 

The 8600 Series is a unique family of hybrid 
oscillators which combines a quartz crystal unit with 
CMOS circuitry in a 16 pin DIP eackage. By appro
priate selection of six leads, 57 dIfferent output Ire
quencies mar. be generated from the base frequency 
of the crysta . 

8640 Series 

Frequency Characteristics 
Output Freq. Range: 1 MHz - 0.0042 Hz 
Freq. Tolerance: ± 100 ppm 
Aging: ± 10 ppm/year 
Volt. Coefficient: Typical 10, max. 40 ppmN 
Turnover Temp.: Min. 15, typical 30, max. 45°C 
Temp. Coefficient: Typical 0.03" max. 0.05 ppm/DC 

Maximum Ratings 
Supply Voltage: -0.3 to +10 V 
Operating Temp.: -10 to +70°C 
Storage Temp.: -30 to +85°C 

8650/8651 Series 

Frequency Characteristics 
Output Freq. Range: 130 KHz - 0.00025 Hz 
Freq. Tolerance: 8650: ± 50 ppm 

Aging: 
Volt. Coefficient: 
Turnover Temp.: 

8651: ± 5 ppm 
±3 ppm/year 
Typical 2 ppmN 
8650: Typical 25°C 
8651: Min. 20, typical 25, max. 30°C 

Temp. Coefficient: Min. 0.03, typical 0.035, max. 0.04 
ppm/oC2 

Maximum Ratings 
Supply Voltage: 
Operating Temp.: 

Storage Temp.: 

-0.3 to +8 V 
8650: -10 to + 70°C 
8651: -10 to +60°C 
8650:-30 to +80°C 
8651: -10 to +70°C 

Selection Chart 

Model 

8640-A 
8640-B 
8640-C 
8640-0 
8640-P 
8650-A 
8650-B 
8651-A 
8651-B 

Output Frequency Range 

600 KHz-0.005 Hz 
1 MHz-0.0083 Hz 
768 KHz-0.0064 Hz 
Dividing IC Only 
50,60 Hz Only 
60 KHz-0.0005 Hz 
100 KHz-0.00083 Hz 
60KHz-0.0005 Hz 
100 KHz-O.00083 Hz 

Frequency 
Tolerance 

± 100 ppm 
± 100 ppm 
± 100 ppm 

± 100 ppm 
± 50 ppm 
± 50 ppm 
± 5 ppm 
± 5 ppm 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



PRODUCT 
INDEX 

\ 

CROSS REFERENCE CARDS (61) 

LABELS FIT 
THIRD-CUT 
FILE FOLDERS 
(NOT SUPPLIED) 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Produc,t Sections, 

, 24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete aI).d can/save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax . 

. Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 
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STANDARD CRYSTALS/OSCILLATORS 
QUARTZ CRYSTALS 

018DIA Seiko Instruments offers a wide range of 
high quality, competitively priced quartz 
crystals. These units are particularly well 
suited for microprocessors, peripherals; 
clocks, and other time-based applications 
where small size, temperature stability, and 
high reliability are required. 

r-7,.-!--- "'0=1-.1 c;j 
[I=-r~@ 03001A.'86 0 
~ r- 515-j--BOOj---, --I 1-- '83 

r---246-+200--lf~36I.084j .L1--2OO~I-2<l0-lr~ (-060 
;rol ~~. tCY T~~ =rl@ 

------,-
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HC-33U 
1.0 -10.0 MHz 

a~c 
---r 

433 

HC·18U 
1.2-120.0 MHz 

060 -l ~ 008 010 055 006 060 008 

DS-VT·200 
32.768 KHz 

DS·VT-150 
32.768 KHz 

STANDARD FREQUENCY LIST 

FREQ. PART # CASE 

1.000 MHz 05·100 HC·33/U 
1.73 05·173 IC·33/U 
1.8432 05·184 HC·33/U 
2.00 05·200 HC·33/U 
2.097152 05·209 HC·33/U 
2.4576 05·245 HC·33/U 
2.50 05·250 HC·33/U 
3.00 05·300 HC·18/U QUARTZ CRYSTAL SPECIFICATIONS 
3.072 05·307 HC·18/U 

05·312 
HC-33U HC-18U DS-VT-150 DS-VT·200 

3.12 HC·18/U 
Frequency 1-3 MHz 3-120 MHz 32.768 KHz 3.2768 05·327 HC·18/U 
Range 3.330 05·333 HC·18/U 

3.330 OS-333A HC·18/U 
3.579545 05·357 HC·18/U Frequency ± .002% at 2S·C 

Tolerance 4.00 05-400 HC-18/U 
4.00 OS-400A HC-18/U 
4.032' 05-403 HC-18/U 

Temp. Stability ±.OOS% 

Temp. Range O·C t070·C -10·C to + 60·C 4.194304 05-419 HC-18/U 
4.440 05-444 HC-18/U 

ES Resistance 1 MHz Range 3 MHz Range 30KO 50KO 4.550 05-455 HC-18/U 
soon 2S00 4.750 05-475 HC-18/U 

4.9152 05-491 HC-18/U 
4.9562 05-495 HC-18/U 

2 MHz Range 4 MHz & above. 
3000 1000 5.000 05-500 HC-18/U 

5.0688 05-506 HC-18/U 
5.120 05-512 HC-18/U Orive Level SOl'Wt05mW 1.01'WMax. 0.4I'WMax. 
5.1850 05-518 HC-18/U 
5.5850 05-558 HC-18/U 
5.5870 OS-558A HC-18/U 

Shunt- 7 pF Max. 0.86 pF Max. 
CapaCitance 

Storage Temp. - 5S·C to 10S·C - 30·C to + 70·C 'Special Spec. 

CRYSTAL OSCILLATORS 
Seiko Instruments clock oscillators provide 

all metal, hermetically sealed cases; notably 
low power consumption; and tight frequency 
stability for the most demanding applications . 
and reliability. Units are TTL or CMOS com
patible. 

DS-C304A 

SPECIFICATIONS 

STANDARD 
Frequency Range 
Frequency Stability 
Temperature Stability 
Temperature Range 
Storage Temperature 
Influt Voltage 
Input Current 
Symmetry 
Rise and fall time 

Output Load 

DS-C304A 
250 KHz to 50 MHz 
+ .007% @ 25°C 
±.001% 
OOC to 70°C 
- 55°C to + 125°C 
+ 5.0 + 0.5V dc 
90mA over temp. range 
60/40% @1.4Vdc 
15 ns maximum 
(250 KHz-8.999 MHz) 
10 ns maximum 
(9.0 MHz-31.999 MHz) 
6nsmaximum 

(32 MHz-50 MHz) 
1 to 10 TTL gates 

LOAD FREQ. PART # CASE LOAD 
CAP. CAP. 

16pF 6.00 MHz 05·600 HC·18/U Series 
Series 6.144 05·614 HC·18/U 30pF 
16pF 6.250 05·625 HC-18/U 16pF 
16pF 6.400 05-640 HC-18/U 16pF 
16pF 6.5536 05·655 HC-18/U 16pF 
32pF 8.00 05·800 HC·18/U Series 
Series 8.00 OS·80OA HC-18/U 18pF 

16pF 8.33 05·833 HC·18/U Series 
10.00 05·1000 HC·18/U Series 

18pF 10.92 05·1092 HC·18/U 10pF 12pF 11.00 05·1100 HC·18/U 10pF 
16pF 12.00 05·1200 HC·18/U 10pF Series 15.00 05·1500 HC·18/U 10pF 20pF 16.00 05·1600 HC·18/U Series 
16pF 18.00 05·1800 HC·18/U Series 
Series 18.432 05-1843 HC-18/U Series 
16pF 20.00 05-2000 HC-18/U Series 22pF 22.00 05-2200 HC-18/U Series 
16pF 22.1184 05-2218 HC-18/U Series 
20pF 23.40 05-2340 HC-18/U Series 
20pF 24.00 05-2400 HC-18/U Series 
20pF 25.00 05-2500 HC-18/U Series 

• Series 27.00 05-2700 HC-18/U Series 
Series 32.00 05-3200 HC-18/U Series 
20pF 36.00 05-3600 HC-18/U Series 
Series 48.00 05-4800 HC-18/U Series Series 
20pF 32.768 KHz OS-VT-200 6.2x2.0mm 6pF 
Series (cylindrical) 
20pF 32.768 KHz OS-VT-150 5.1 x 1.5 mm 6pF 

(cylindrical) 

STANDARD FREQUENCY LIST 
FREQ. * STOCK# FREQ. * STOCK# 
1.0 08C100 10.000 OSC1000 
1.2288 08C122 12.000 OSC1200 
1.8432 08C184 16.000 08C1600 
2.0 08C200 16.384 08C1638 
2.4S76 08C245 18.432 08C1843 
4.0 08C400 19.6608 08C1966 
4.9152 08C491 20.000 08C2000 
5.000 08C500 22.1184 08C2211 
5.0688 08C506 24.000 08C2400 
6.00 08C600 25.000 08C2500 
6.144 08C614 32.000 08C3200 
7.3728 08C737 40.000 08C4000 
8.000 08C800 

* Part No. 08-C304A. 

CUSTOM CRYSTALS/OSCILLATORS 

SEIKO INSTRUMENTS U.S.A., INC., 2990 W. Lomita Blvd., Torrance, CA 90505 • (213) 530-8777 
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1371 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

Sokol 
Crystal Products, Inc. 

''Where the 'Impossible Becomes the Ordinary." 

121 Water Street, Mineral Point, Wisconsin 53565, Phone 608-987-3363, Telex 467581 

2 POLE MONOLITHIC FILTERS MULTIPOLE MONOLITHIC PACKAGED MONOLITHIC 
3.0 MHz to 200 MHz FILTERS 3.0 MHz to 200 MHz FILTERS 
Monolithics as fundamentals to 45 MHz and Multipole Monolithics over a wide frequency range Multiple Monolithics in standard and non-standard 
overtones to 200 MHz, with varying bandwidths: up to 16 pole filters, packages: 50 and 75 ohms as well as the lilter 

Center 3 db 20 db Nominal Center 3 db 60 db Nominal characteristic impedances available, 
Freq B.W. B.W_ Impedance Freq B_W. B_W. Impedance Center 3 db 60 db Nominal 

in MHZ In KHZ in KHZ in ohms in MHZ in KHZ in KHZ In ohms Freq B.W. B.W. Impedance 
5.20 150 900 120 5.20 13.0 25 6000 

In MHZ In KHZ in KHZ in ohms 

5.26 13 70 6000 5.26 t3.0 25 6000 5.201 3.4 5.5 1000 
9.00 15 80 4300 6.46 13.0 25 5000 5.201 3.4 6.0 1500 

10.70 13 70 1800 9.00 15.0 40 4300 5.26 13.0 25.0 50 
10.70 30 165 4300 10.70 13.0 25 3300 9.00 2.7 5.2 1000 
11.40 10.6 50 2000 10.70 30.0 60 5000 9.00 13.0 25.0 50 
15.1875 36 200 4700 11.40 2.7 6 470 10.00 30.0 60.0 5000 
16.90 13 70 390 12.428 3.0 12 390 10.70 22.0 40.0 4300 
17.90 15 80 2000 15.1875 36.0 150 6000 10.70 13.0 25.0 3300 
21.40 15 80 1400 16.90 13.0 30 600 10.70 14.0 20.0 3300 
25.50 70 400 5000 18.05 46.0 120 6000 11.10 34.8 70.0 5000 
30.00 30 170 1000 21.40 15.0 30 1500 11.50 36.0 90.0 50 
43.50 13 85 3000 25.50 22.0 44 1800 15.1875 36.0 70.0 6000 
70.00 30 170 5000 29.00 30.0 75 1400 16.025 36.0 70.0 6000 

156.00 13 70 3600 30.00 50.0 100 2100 16.90 13.0 25.0 1000 
45.00 15.0 70 2700 21.40 22.0 42.0 2200 
75.00 13.0 60 3000 25.00 19.0 28.0 1300 

30.112 25.0 50.0 50 
75.00 26.0 90.0 50 

WIDE BAND CRYSTAL and L-C Filters FOUR POLE ON ONE BLANK (Miniature Filters) 
Center 3 dB 60 dB Insertion Characteristic HC-18/u package with spurious greater than 40 dB below passband 

Frequency B.W. B.W. Loss Impedance Size response. 

3.0 MHz 3 KHz 3.4 KHz 6 dB 50 ohms 2.9xlxl Center 3 dB 60 dB Insertion Characteristic 
10.607 MHz 186 KHz 260 KHz 8 dB 50 ohms 2.4xlx.9 Frequency B.W. B.W. Loss tmpedance 
10.700 MHz 210 KHz 400 KHz 8 dB 50 ohms 2.4xlx.9 45.0 MHz 15 KHz 70 KHz 3 dB 4000 ohms 
10.700 MHz 500 KHz 1000 KHz 8 dB 50 ohms 2.4xlx.9 72.2 MHz 25 KHz 120 KHz 3 dB 3600 ohms 
21.400 MHz 250 KHz 450 KHz 7 dB 50 ohms 2.0x.9x.5 75.0 MHz 26 KHz 110 KHz 3 dB 4000 ohms 
21.400 MHz 500 KHz 900 KHz 9 dB 50 ohms 2.4xlx.9 82.8 MHz 30 KHz 130 KHz 2 dB 3500 ohms 
21.400 MHz 150 KHz 350 KHz 6 dB 50 ohms 2.0x.8x.5 99.0 MHz 40 KHz 180 KHz 2 dB 3000 ohms 
30.000 MHz 500 KHz 1000 KHz 6 dB 50 ohms 2.4xlx.9 121.0 MHz 50 KHz 225 KHz 2 dB 3000 ohms 

PACKAGED TIME DELAY MATCHED FILTER SETS 
FILTERS 3.0 MHz to 200 MHz Phase and Amplitude matched sets along with minimized size and weight. 

Time Delay Filters as narrowband monolithics and Center No. 01 Filters 3 dB 60 dB Nominal Amplitude Phase 
wideband uniwalers to minimize size and weight. Frequency in matched set B.W. B.W. Impedance Match Match Size 

oiHerential 5.0 MHz 4 3.0 KHz 10 KHz tOaD ohms 0.2 dB ±1° 2.4xlx.9 
Delay 5.6 MHz 3 4.5 KHz 13 KHz 50 ohms 0.2 dB ±1° 2.4xlx.9 

Center 3 db 60 db over 3 db BW 10.7 MHz 2 25 KHz 100 KHz 50 ohms 0.1 dB ±2° 1.06x.5x.6 
Freq B.W. B.W. (In mlcro- 21.4 MHz 2 10 KHz 20 KHz 1000 ohms 0.2 dB ±2° 1.75x.6x.2 

In MHZ in KHZ In KHZ seconds I 21.4 MHz 2 25 KHz 50 KHz 2500 ohms 0.2 dB ±2° 1.75x.6x.2 
21.4 MHz 2 50 KHz 100 KHz 3000 ohms 0.5 dB ±3° 1.75x.6x.2 

5.120 3.7 10 165 28.0 MHz 3 5 KHz 15 KHz 50 ohms 0.2 dB ±2° 1.06x.5x.5 
10.700 13.0 55 25 
12.500 19.0 125 10 MILITARY and AIRCRAFT MICROPROCESSOR and 13.500 20.0 95 35 
21.400 26.0 130 25 RADIO CRYSTALS 1 MHz to 250 MHz SCANNER CRYSTAL 1 MHz to 
25.000 30.0 140 20 Solder seal. resistance weld and cold weld crystals 250 MHz 
30.000 100.0 700 40 to meet all military and aircraft radio requirements. Some standards are as follows: 

DISCRIMINATORS 
Rugged versions for high shock and vibration Freq . requirements. Miniatures to meet all size in MHZ Clock IC Case 

Commerical and Military Discriminators Irom 1 requirements. 
M Hz to 250 M Hz to solve any demodulation Freq Calibration Temp Stability 1.0000 2650: 6800: 56860 HC-33 
problem. in MHZ Tolerance Range Over Temp 1.8432 MC14411 HC-33 

2.0000 F8/CPU3850 HC'33 C.F. Distortion B.W. in KHZ Size 1.000 ± .002% -55 to + 105°C ±.005% 2.4576 34702 HC-18 
5.26 1.0% 28 HC-6 3.200 ±.002% -55 to + 85°C ± .0025% 3.5795 TV or GAME HC-18 

10.7 1.0% 28 HC-6 4.096 ±.002% -40 to + 100°C ±.003% 4.0000 4040/4201: 6800: 3870 HC-18 
10.7 0.8% 34 HC-18 5.600 ±.002% -55 to + 105°C ±.005% 4.9152 COM 5026/5046 HC-18 
11.5 3.5% 50 1'/,xl'/,x'h 11.45 ± .002% -55 to + 105°C ±.005% 5.0688 COM 5016/5036 HC-18 
16.9 1.2% 32 HC-18 20.958 ± .003% -20 to + 55°C ±.002% 6.1440 8085 HC-18 
21.4 0.8% 34 HC-18 46.850 ± .002% -55 to + 90°C ±.005% 8.0000 CP 1600: 1M 6100 HC-18 
25.0 1.5% 60 HC'18 64.300 ± .002% -40 to + 71°C ± .003% 10.0000 TTL Macrologic HC-18 
30.0 1.2% 28 HC-t8 64.998 ± .002% -20to + 55°C ±.003% 14.3188 Hughes-Toys HC-t8 
34.9 1.5% 70 HC-i8 70.000 ±.001% +80 to + 90°C ± .002% 18.4320 8080Al8224 HC-t8 
45.0 1.5% 28 HC'18 92.500 ±.001% +80 to + 90°C ± .002% 20.0000 AM 2900 HC-t8 

121.500 ±.002% -40to+ 71°C ± .003% 22.1t84 8080Al8224 HC-t8 
160.500 ± .0015% -55 to + 85°C ± .005% 48.0000 Special HC'18 
161.670 ±0025% -55 to + 85°C ±.005% 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1373 



2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

Spectrum Technology P.O. BOX 948 
GOLETA, CA 93116 

TEL. (805) 984·7791 
TWX 910·334·1163 

14 PIN DIP PACKAGE, Resistance Weld Hermetically Sealed 
(Mfd. lAW MIL·STD·883) 

Crystal Oscillators/IC Logic Clocks 

Stabilities to ±.005%, Temperature Range -55 to +125°C 

TTL -711617114* 17117t -1 Hz to 65 MH~, 5 Vdc 

CMOS-4116/4114*/4117t-.015 Hz to 15 MHz (Specify Vdc, 
+5 to +15) 
Package, 14 pin DIP pattern: .87"x.50"x.20" 
Std. Pin Conn.: 7, Com; 8, Output; 14, +Supply 
MIL-STD-883 Screening available. (Class "B" typical) 
• 4-pin package t 7-pin package 

TO-5/TO-8 PACKAGE, Resistance Weld Hermetically Sealed 
(Mfd. lAW MIL-STD-883) , 
Stabilities to ±.005%, Temperature Range -55 to + 125°C 

TTL -718117180(TO-8)-28 Hz to 65 MHz 
7150(TO-5) - 625 KHz to 65 MHz 

CMOS - 4181/4180(TO-8) - 3.5 Hz to 15 MHz (Specify Vdc) 
4150(TO-5) - 80 KHz to 15MHz (Specify Vdc) 
Std. Pin Conn.: 
7150/4150,7181/4181-4, Com; 5, Output; 8, +Supply 
7180/4180 - 6, Com; 5, Output; 12, +Supply 
MIL-STD-883 Screening available. (Class "B" typical) 

LEAD LESS CHIP CARRIER (LCC) CRYSTAL OSCILLATOR/LOGIC 
CLOCK (Mfd. lAW MIL-STD-883) 
Stabilities to ±.005%, Temperature Range -55 to +125°C 

TTL -7110,39 Hz to 65 Hz 
CMOS-4110, 600 Hz to 15 MHz (Specify Vdc, +5 to +15) 

.480" sq . .......; Pin 37 Com; 39 Output; 4 Supply 

.560" sq. - Pin 44 Com; 47 Output; 5 Supply 
MIL-STD-883 Screening Available (Class "B" typical) 

Pins: .018" dia.; .28" min. length 

SQUARE CORNER DESIGNATES PIN 1 

.10 TYP.l:ft:-:-:-''4--1---'L 

.880 MAX. 

.20 MAX HT (.810 MAX available) 

(All pins .018" dia.; .480 min. length) 
7150/4150 7180/4180 7181/4181 

.20 MAX HT 

~5'C200 DIA. 

~ ~.37~ 
MAX. 

.20 MAX HT 

0 -
< .i 

1ID;11.UO_ I. .• .... _110., ..... _ 

,
~~",,,",,,,<.,,;;,,, ~'W<:.'., , 

rr: . 
.300 MAX HT 

-,~ tD' '-:-1 , ,---..--, . 
.I 

'1'- .l • 

-[Jw'l': .;. 
•• I ,- ~*-

.. ~..:..~II(L~=-". 
r -..- _ .. -.,0 

FLAT PACK CRYSTAL OSCILLATOR 
(Mfd. lAW MIL-STD-883) 
Stabilities to ±.005%, Temperature Range -55 to +125°C 

\\\\\\\\\\ 
TTL -7111,28 Hi to 65 MHz 
CMOS-4111, 3,5 Hz to 15 MHz (SpeclfyVdc, +5 to +15) 

16 Lead - Pin 8 Com; 9 Output; 16 Supply 
20 Lead - Pin 10 Com; 11 Output; 20 Supply 
MIL-STD-883 Screening Available (Class "B" typical) 

QPL to MIL-O-55310: Spectrum Technology Is a Qualified Supplier of crystal oscillators to MIL-O-55310/4 through 117 per QPL-
55310. The 14 through 17 are TCXO types; 18 through 119 are hybrid units with general specifications as shown. Hybrid oscillators 
are available with Class S, Class B, or Class C screening. 

Spectrum Series 
M55310/xx Generic 

108 7116-
109 7150-
110 7181-
111 4116/4400 
112 4150-
113 4181-
114 7116-
115 4116-
116 7116-
117 (5) 7116-
118 (6) 4116-
119 (6) 7110-

NOTES: STABILITY OPTIONS: 
A: -55 to +1250 C; 
B: -55 to +105°C; 
C: -20 to + 70°C; 

QPL 

5008-
5009-
5010-
5011-
5012-
5013-
5014-
5015-
5016-
5017-
5018-
5019-

Package Type (7) 

14-pin DIP, .2" H 
TO-5 
TO-8 
14-pln DIP, .4" H. 
TO-5 
TO-8 
14-pin DIP, .2" H. 
14-pln DIP, .2" H. 
14-pin DIP, .2" H. 
14-pin DIP, '.2" H. 
14-pin DIP, .2" H. 
40-pln LCC, .085" H. 

(1) 
±50 or 100 ppm 
±40 or 80 ppm 
±25 or 50 ppm 

(2) 
±100 or 200 ppm 
±75 or 150 ppm 
±50 or 100 ppm 

Frequency Type 

50 Hz, 50 MHz 
400 KHZ, 30 MHz 
1 KHz, 30 MHz 
.05 MHz, 10 MHz 
.05 MHz, 10 MHz 
300 Hz, 10 MHz 
.1 Hz, 25 MHz 
.01 Hz, 10 MHz 
.1 Hz,50 MHz 
250 KHz, 50 MHz 
.01 Hz, 15 MHz 
1.0 MHz, 60 MHz 

(3) 
±SO ppm 
±40 ppm 
±25 ppm 

Stability, PPM 

(4) 
±100 ppm 
±70 ppm 
±55 ppm 

(3) 
(3) 
(3) 
(3) 
(4) 
(4) 
(3) 
(3) 
(1) 
(1) 
(1) 
(2) 

Output Pin Numbers 
Type Out Case B 

TTL 1 2 8 
TTL 5 4 4 
TTL 5 4 4 
CMOS 1 2 8 
CMOS 5 4 4 
CMOS 5 4 4 
TTL 5 7 7 
CMOS 1 2 8 
TTL 8 7 7 
TTL 8 7 7 
CMOS 8 7 7 
TTL 39 - 31/37 

(5) Gated Oscillator, Gate Input on pin 9. 
(6) Pending approval. 
(7) All package heights max. 

B+ 

14 
8 
8 

14 
8 
8 
4 

14 
14 
14 (5) 
14 

4110 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

Spectrum Technology 

LOW COST DIP PKG. CRYSTAL OSCILLATOR/LOGIC CLOCK 

Stabilities to ±.005%, Temperature Range -55 to +105°C 
7401/4401-14 pin DIP, .8"x.5"x .375", Epoxy Case 
2100/3100 - 4 pin DIP •. 8"x.5"x.2". Resistance Weld Sealed •• ., 2100/3100 

TTL - 210017401 -1 Hz to 65 MHz 
7401/4401 SQUARE CORNER DESIGNATES PINl 

CMOS - 3100/4401 - .015 H, t~ 15 MH, (Sp.olly Vdo. + 510 + 15) f::::P '" MA>. 

S!d. Pin Co~n .. 7. Com, 8. OU,!PU!. 14. +Supply .10 TYP. . i-- ,£-i 
Pins: .018 dla.; 7401/4401: .15 min. length - ---4 

2100/3100: .23" min. length .815 

01=1 
---P.~ ~.8~ .510 MAX. 

.810 

For applications requiring high stability. low power and zero 
warm-up time. Designed for P.C. Board mounting. 

Input Voltage: +10 to +20 volt range-
regulation to ±10% 

Output Signal: TTL standard; CMOS. 
, SINE-WAVE or ECl 

available 
Temp Stability:±2 x 10", 0 to +50oC; 

Freq Range: 

±5 x 10-', -20 to +65°C; 
±1 x 10'., -55 to +850 C; 
±5 x 10' •• -55 to +125°C. 
Other ranges available 

7002: 10 KHz 10 20 MHz; 
1 Hz to 100 MHz available 
special 

7006: 500 KHz to 20 MHz; 
1'0 KHz to 100 MHz available 
special 

Trim Adjust: 5 to 10 years aging range 

SPECIAL PACKAGES: Many special configurations are avail
able including smaller packages, units with mounting studs, 
brackets, inserts, and special electrical characteristics. Con
tact Spectrum Technology for further information. 

QPL TCXO's: 
Spectrum is an approved QPL Supplier to M55310/4, /5, /6 
&17. 

Spectrum Technology utilizes conventional P.C. Board or 
proven reliability Hybrid Circuits as required to supply most of 
the alternate oscillator packages previously designed into 
many commercial and military programs. Most packages can 
provide CMOS. TTL. Sinewave or ECL outputs from 1 Hz to 
100 MHz. 

Series 7003 Series 7004 Series 7600 

HIGH RELIABILITY oscillators use proven conservative de
signs and "ER" components. MIL-S-19500 transistors. JTX 
or JTXV; MIL-M-38510 I.C.'s or screened to MIL-STD-883. 
Soledring per N.H.B. 5300.4(3A) as specified. 

MAX. MAX. 

Temperature Compensated 
Crystal Oscillators 

Series 7002 

: ~, 

'~ .......... ..,. ... 
~~~l.' ; 1Sl, ',~ 
" .... ro, 'N"'_ 

"'''.i..,'',' '.@.","',"'T., .1, 
'i'" I 

.: $3' .~H 
J~:;::::!.J 

PIN CONNECTIONS 

Series 7002 
1 - Pos. Supply 
2 - Com. and Case 
3-N/C 
4-0Ulpul 

'j 
; 

Series 7006 

PIN CONNECTIONS 

Series 7006 
1 - Pos. Supply 
2 - Com. and Case 
3-N/C 
4-0ulput 

Standard (Alternate) 
Package Configurations 
PIN CONNECTIONS 
Series 7003, 7042 
l-Pos. Supply 
2-Com. and Case 
3-N/C 
4-0utput 

Series 7231 

'." "-L' r--l .• o 
........ ~T 

~:·t~ .. l 

','-rn"',:', ,"""',1,", ',' I. 't .... 
1.'.'.' .. ,' 1 

""J', "'~," '",,' . !-:-:-I.$CI-:---;' 

Series 7004, 7600, 
7231,5430 
l-N/C 
7-Com. 
8-0utput 

14-Pos. Supply 

Series~430 Series 7042 
;i<; .... " 

"-L t::==:;:l"u"" •• , 'U'T 

QUALITY CONTROL exceeds, requirements of MIL-I-45208A 
and MIL-C-45662A. Workmanship and soldering per Re
quirements 5 and 9 of MIL-STD-454F. Design and testing 
to MIL-O-55310. MIL-STD-883 or MIL-O-55310 screening. 

tgec rum 'e Dept. EM 300 Frederick Lopez Tel. (805) 964-7791 
rench ology~ P.O.Box948.Goleta.CA 93116 TWX 910-334-1163 

Federal Supplier Code No. 32464 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1375 



A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
Al\{ amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby uN" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF (high frequency (3 to 30 MHz) 

HI POT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC 'integrated circuit 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) . 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
/IF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR' a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board . 
PIN positive-intrinsic-negatlve 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
V HF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 



CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

the 
most complete 
line of miniature, 
low-frequency 
quartz crystals and 
crystal oscillators 
in the world! 
O~0006 Hz to 1.5 MHz 
Quartz Crystals: 10kHz to 1.5MHz· High 
accuracy· Produced in volume by photo
lithography· Low aging· High Q. Rugged, 
hermetically sealed ceramic package· 
Designed for hybrid or PC board packaging. 

Quartz Crystal Oscillators: Miniature 
(TO-5) series· Low power series ·Program
mable, multi-frequency series· CMOS/TTL 
compatible series· Very low frequency 
series. 

Statek miniature CX 
crystal with proprietary 
tuning fork resonator 
in hermetic package. 
Magnified 3 times. 

CRYSTAL 
This Statek 1 MHz 
microprocessor 
crystal (bottom) is 48 
times smaller in vol
ume than the HC-33 
industry-standard 
case (top) . 

Miniature Quartz Crystals 
CX Series 

10 kHz to 1_5 MHz 
Statek's CX Series crystals consist of a miniature 
quartz resonator. hermetically sealed in a rugged, 
ceramic package. 

Types Available (See Table 1) 
The CX Series is available in two case sizes: CX-1 
and CX-2. The CX-1 is available from 10 kHz to 

1.5 MHz and the CX-2 is available from 16 kHz to 
1.:5 MHz. 

"H" models are designed for series (two cascaded 
inverters) oscillators. "V" models are designed for 
Pierce (single inverter) oscillator applications. See 
Table 1 for case size and configuration options and 
other special features. 

TABLE 1: Miniature Low-Frequency Crystal Selection Chart: CX Series 

SERIES CX-IH SERIES CX-2H SERIES CX-tV SERIES CX-2V SERIES 

1IiiI!IIJ::.:::::::: ~e~~s 1iI!IJ:::::::::" end 

leads 

side -side leads side - side leads 

leads 
, f 

leads I I 

PACKAGE AND LEAD 
CONFIGURATIONS 

~ 
side leads -rr side leads 

AVAILABLE 

(Photos are 
actual size) 

Leadless version for Leadless version for Leadless version for Leadless verson for 
direct surface direct surface direct surface direct surface 
mounting mounting mounting, mounting 

r!!!J - :1'~ r!!!J - ~1~ 

top bottom top bottom top bottom top bottom 

FREQUEI'jCY RANGE 10kHz-I.S MHz 16kHz-1.S MHz 10kHz-1.S MHz 16kHz-1.S MHz 

PRII,CIPAL 
FEATURES 

OTHER 
SPECIAL 
FEATURES 

OSCILLATOR 
CIRCUIT 

Standard IC lead Smallest possible 
spacing: 0.300 in. size for dense 
(7.62mm) PC board or hybrid 

packaging 

• H Series designed for long service/ 
storage life 

• High reliability 

g~-U 

'~""J '-FI-G-1-A-: -se-r--l~ 0 .. """ 

with CX-1H or CX-2H 

Standard IC Smallest possible 
lead spacing: size for dense 
0,300 in. PC board or 
(7.62mm) hybrid packaging. 

• V Series designed for lowest possible 
power consumption 

• High stability 
• Ideal for battery-operated applications 

T T 
FIG 18: Pierce oscillator 

with CX-1V or CX-2V 

TABLE 2: Low Frequency Crystal Oscillator Selection Chart 

SERIES PXO LXO SOXO-2 LOXO-4 DOXO-3 
SERIES SERIES SERIES SERIES SERIES 

Generates • High accuracy • TTL and CMOS • Low power • Low frequency 

PRINCIPAL 
S7 discrete, • Low aging compatible • CMOS oscillator/timer 

FEATURES 
programmable 

• Low power • TO-S package compatible • TO-S package 
frequencies • TO-S package 
from one crystal 

PACKAGE 111 STYLE 
(Photos are 
aclual size) 

4-pin metal case-

TO-S ~ 16-pin DIP 
pins on 14-pin DIP 

TO-S TO-S centers 

FREQUENCY 0.002 Hz to 10 kHz to 10 kHz to 10 kHz to 0.0006 Hz to 
RANGE 1,SMHz l.SMHz 1.SMHz 1.SMHz 10 kHz 

............ 
~ STATEK CORPORATION 512 N. Main, Orange, CA 92668 Telephone (714) 639-7810 Telex 67 8394 TWX 910-593-1355 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

~ Miniature Low-Frequency Quartz Crystals 
TABLE 3A: CX Series Specifications: 10 kHz to 

600 kHz. (For specifications for 1.0 
MHz, see Table 3B) 

Specikations are typical at 25·C unless otherwise noted. 
Specifications subject to change without notice. . 
Frequency (see Table 4)' .10 kHz to 600 kHz' 
Frequency Calibration2 

(see Table 5) ... . ...... A, B, or C Tolerance 
Motional Resistance, R, ....... Figure 4 

(Maximum: 10-169 kHz, 
2x typical;' 170-600 kHz, 
2.5x typical) . 

Motional Capacitance, C, ...... Figure 5 
Quality Factor, Q . . . . .. Figure 6 

(Minimum is 0.25 x typical) 
Shunt Capacitance, Co ........ 1.4 pf typical 
Drive Level ... 10-25 kHz' ..... 0.5 jLw maximum 

25-600 kHz .... 1.0 jLw maximum 
Turning Point, To .............. Figure 7 
Temperature Coefficient, k ..... -0.035 ppml"C2 
Aging, first year. .. 5 ,ppm maximum 
Shock, survival . . 1,000 g, 1 ms, 

Vibration, survival 

Operating Temperature 
Industrial .. 
Military., .... 

Storage Temperature 
Maximum Temperature 

Leads ..... 
Seal Rim 

1. Flexure Mode 

V2 sine 
..... 20g rms, 

10-2,000 Hz 

, .. -40 to +85°C 
.. .... -55 to +125°C 

-55 to +125°C 

. . 150°C 
, .. 210°C 

10-169 kHz' ... , .......... Fundamental 
170-600 kHz .............. First Overtone 

2. Frequency specified for standard oscillator circuit. 
Tighter frequency calibration available. 

'10-15.9 kHz not available in CX-2 case size. 

TABLE 3B: CX Series Specifications, 1.0 MHz 
Specifications are typical at 25°C unless otherwise noted. 
Specifications subject to change without notice. 

Frequency Cali bration 
Calibration A ±0.05% 
Calibration B ... , ,. ±0,1% 
Calibration C ............... ± 1.0% 

Motional Resistance, R, 
H Series · 2 k!1 typical, 5 k!1 

max. 
V Series ....... . . ...... 750!1 typical, 1.5 kn 

max. 
Motional Capacitance, C, ...... 1.8ff typical 
Quality Factor, Q 

H Series., 
V Series., 

........... 35,000 

Shunt Capacitance, Co 
.100,000 

........ 0.85 pf 
Drive Level . , 
Frequency Stability' 

· 3 jLw maximum 

Oto 70°C 
-40 to +85°C 
-55to+125°C .. 

Aging, first year. 
Shock, survival 

Vibration, survival .. 

· -0.008% 
· -(1.025% 
· -0.045% 
, 10 ppm maximum 

1,000 g, 1 ms, 
V2 sine 

10g rms, 
10-2000 Hz 

*Does not include calibration tolerance. Positive variations 
small compared to negative variations. 

FIG 2A: Dimensions and case styles
CX·1 Series 

f[I~]J::~1 
DIM IN. MM NOTES 

A 0.330 8.38 Max 
a 0.155 3.94 Max 
C 0.080 2.03 Max 
D ()i.300 ± 0.01 7,62 ± 0.25 
E 0.125 3.23 Min 
F 0.040 1.02 Max 
G 0.045 '1.14 Nom 
H 0.105 2.67 Nom 
J 0.060 1,52 Nom 

FIG 2B: Dimensions and case styles
CX·2Series 

-01 No Lead 

~] m 8 I 
. 215 
-r(5461 

---,'50 
110(381) 

(279) 

I I .'08 .065 I I 
1----1 ~ ~ +-I (07~ I ~L. L 045(114) 

:j 064(163) 

-02 End Lead .080 

i:i~ r-;t, (2.031· 
,,- I 

!-T 

I ~~ 
DOSS( 140!1f- 05 J-lI~013+ 001.(33+ 025: 
0045( 114) (127) ~ TYP - 002{05} 

REF 

-03 Sfde Lead 

[ --"'-

U--~-
i 

-04 Side Lead 

1013+ 001 (33+ 025) 
TYP -.002(05) 

~ r-<3]--
200(5: 

L-= __ _ 
k2i,1~ 

1013+ 001(33+ 025) 
TYP - 002 i 05) 

~:r,:r~ 
~~I~ l2'~ ~33) 

TABLE 4: Standard frequencies, CX Series 
FREOUENCY COMMON 
(kHz) . .DIVISION APPLICATION 

10' 10 1 kHz audio 
12.8' 2' 50 Hz time base 
15.26' 2' 60 Hz time base 
16 2' 1 kHz audio 
16.384 2" 1 Hz time base 
18.641 2" 1 cycle per hour 
19,2 26 ,5,4 300, 600, 1200 baud modem 
20.48 2'2 5 Hz clock motor 
25 Ultrasonic alarm transducer 
30.72 2' 60 Hz time base 
31.5 T.II. raster 
32,768 2" 1 second time base 
38.4 26 ,5,4 600, 1200, 2400 baud modem 
40 Ultrasonic alarm transducer 
40.96 2'2 10Hz clock motor 
.60 wwva PLL 
76.8 26 ,5,4 1200, 2400, 4800 baud modem 
100 Calibrator 
153.6 26 ,5,4 2400, 4800, 9600 baud modem 
240 2' Motor control 
307.2 27,6,5 2400, 4800, 9600 baud modem 
500 Microprocessor 
1000 Microprocessor 
'CX-10nly 

TABLE 5: Calibration tolerances at 25°C, 
CX Series 

CALI- 10- . 75- 170- 250- 1.00-
BRATION 749kHz 169 kHz 249 kHz 600 kHz 1.5MHz 

A ±O.003% ±0.OO5% ±0,01% ±0.02% ±0.05% 

a ±0.01% ±0.01% ±0.02% ±0.05% ±0.1% 

C ±0.1% ±0.1% ±0.2% ±0.5% ±1.0% 

FIG 3: Equivalent circuit, CX Series 
Co 

FIG, 4: 'lYpical Motional Resistancl!'Rl, CX 
Se 

1000 

500 

rles (For 1.0 MHz, see Tattle 3B) 

~ i 
, 

, 
~ , 

200 

g 'DO 

ci' 
1! 50 z 
f! 
~ 

>.". 
... ... L\. 

r-
... 

a: 
20 oJ. z 

§ 
'0 

" 

... ... , ~r-
' ... 

... 
... CX-1H/2H ___ .... , ... 

CX.;VI2V ____ . 
10 20 50 100 200 500 1000 

FREOUENCY (kHz) 

FIG, 5: Typical Motional CapaCitance Cl, CX 
Series (For 1.0 MHz, see Table 38) 

~ r-.......... 
'.0 

05 

0.2 

0.' 
10 20 

\ 
\ 

" l\.. , 

50 100 200 

FREQUENCY (kHz) 

............ 1' 

500 1000 

FIG, 6: Typical Quality Factor Q, CX Series 
(For 1.0 MHz, see Table 38) 
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FIG. 7: 'lYpical Turning Point Temperature, CX 
Series. (For 1.0 MHz. see Table 38 
"Frequency Stability") 
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R. Motional Resistance L.. Motlonallnductance 10 20 50 100 200 500 1000 
Leads 0.010" x 0.018" (0.25 x 0.46 mm) nom. c. Motional Capacitance ~ShuntCapacitance FREQUENCY (kHz) 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

and Quartz Crystal Oscillators ~ 
Low-Frequency Quartz Crystal Oscillators 
Programmable Crystal OSCillators 
pxo Series 

0.002 Hz to 1.5 MHz 

PXO·768 

Generates 57 discrete, programmable frequencies 
from a single crystal· Packaged in standard 16'pin 
DIp· Low power' Low aging' TTL compatible. 
All frequencies generated are derived from a single 
built·in quartz crystal oscillator and exhibit the same 
high levels of accuracy and stability as those of the 
base frequency. 

Standard calibralion tolerance: ±100 ppm. Tighter 
tolerances available' Frequency stability: ±0.015%', 
-10 to + 70"C· Supply voltage: 4·6V· Supply current: 
1 mA max' Rise lime: 70 nsec typ· Fall time: 30 nsec 
typ· Aging: 10 ppm max first year. 

"'Does not include calibration tolerance 

Standard Frequency Ranges, PXO Series' 

BASE OUTPUT 
MODEL FREQUENCY FREQUENCY RANGE 
PXO·32768 327.68 kHz 
PXO·600 600 kHz 
PXO· 768 768 kHz 
PXO·1000 1 MHz 

0.00273 Hz to 327.68 kHz 
0.005 Hz to 600 kHz 
0.0064 Hz to 768 kHz 
0.0083 Hz to 1 MHz 

'Other frequencies available. Consult factory. 

Block Diagram, PXO Series 

16 12 13 14 10 

+ Veo EXC CSEL RESET TEST 

FOUT 

11 

Pin Functions, PXO Series 
Prog 1 through Prog 6 control divide ratio of base frequency. 

P, P2 P3 
DIVIDING 

P4 Ps P6 
DIVIDING 

RATIO RATIO 

0 0 0 1/1 0 0 0 1/1 

0 0 1 1/10 0 0 1 1/10 

0 1 0 1/2 0 1 0 1/102 

0 1 1 1/3 0 1 1 1/10' 

1 0 0 1/4 1 0 0 1/10' 

1 0 1 115 1 0 1 1 I H)' 

1 1 0 1/6 1 1 0 1/106 

1 '1 1 1/12 1 1 1 1/107 

OUT: Supplies programmed output frequency with 
rectangular ~ulse shape (50% duty cycle). 

TEST: Setting this terminal Hi multiplies programmed 
output frequency by 1,000, except when 
programmed divide ratio is less than 1/1000. 

FOUT: Supplies base frequency of internal crystal 
oscillate< 

EXC: Input for counting external clock instead of 
internal clock. 

CSEL: Clock select. Setting this terminal Hi causes the 
divider to count the frequency of an external 
clock instead 01 the internal clock. 

RESET: Setting this terminal La resets all counters and 
sets output switches to La. 

(All inputs except EXC and RESET have internal pull·down 
resistor. RESET has pull-up resistor.) 

Output Frequencies, PXO Series 
Example-Model PXO-1000 
UNIT: Hz 

PI P2 

0 1M 100K 10K lK 100 

6 lOOK 10K lK 100 10 

SOOK SDK SK 500 50 

1 333.3K 33.3K 3.3K 333.3 33,3 

250K 25K 25K 250 25 

200K 20K 2K 200 20 

a 166.6K 166K 16K 166.6 16.6 

10 

1 

5 

3,3 

25 

2 

1.66 

83.3K 8.3K 833.3 83.3 8.3 0.83 

'33% duty cycle "40% duty cycle 

High Accuracy Crystal Oscillators 
LXO Series 

10 kHz to 1.5 MHz 

0.1 

0.5 

0.33 

0.25 

02 

0.16 

0.083 

Laser tuned for high accuracy' Low aging' Low 
power' CMOS compatible' Low profile, 
hermetically-sealed package. 

0.1 

001 

0.05 

0.033 

0.025 

0.02 

0016 

0.0083 

The LXO Series has the highest accuracy and stability 
of all Statek oscillators. 
Specifications and characteristics of the LXO Series 
vary with frequency. Characteristics of the 
LXO-32.768 kHz model are presented below as an 
example. Contact factory for other frequencies. 

Standard calibration tolerances: A: ±10 ppm; B: ±25 
ppm; C: ±200 ppm. Tighter tolerances available· 
Frequency stability: -0.012%, -20 to + 70"C'· 
Supply voltage: 3-6V, Rise time: 1.0 /Lsec max' Fall 
time: 1.0 /Lsec max· Supply current: 50 ~ typical at 
5V, 20 ~ typical at 3V· Aging: 1 ppm/yr-typical, 
3 ppm max. 
'Does not include calibration tolerance. 

Package Dimensions (inches), LXO Series 

i:; .000TYP .jVf4Ir.008I~25 t. '5M'N. 

.0'0.,.001 U_----L-
f.-- -l I- .098 I 

.600.:tJXJ ~ .,::,oo",.,..oo<>=-_..L-+-.-

P,., ~ .... ~ <D -- 6) o"!:,- ~:;.~r J 
-.l .'95,.000 

P,.i,- ...,. CD -- (j) CI..o; l' 
~ • ---" , .. "' ..... __ -'_L. 

LGLASS INSULATORS (" 

Miniature Quartz Crystal Oscillators 
Statek manufactures three series of oscillators in TO·5 
packages: SQXO-2 Series, LQXO-4 Series and 
OQXO-3 Series. They all have these features in 
common: 
Laser tuning for high accuracy· hybrid construction· 
low aging' operating temperature: industrial: -40 to 
+85"C; military: -55 to +125"C· Shock (survival): 
1000g. 1msec., Y2 sine· vibration (survival): 10g rms, 
10-2000 Hz. 

TO-S Dimensions 
TOP VIEW 

PIN CONNECTION DIM INCHES MILLIMETERS 

1 VDO A 0.362 
2 Output B 0.185 
3 Gnd. C 0.500 

0 0.029 
E 0.326 
F 0.200 

1. All metal parts are gold plated. 
2. Leads are 0.019" (0.48mm) dia. max. 

Miniature Quartz Crystal OSCillators 
SQXO-2 Series 

10 kHz to 1.5 MHz 

9.19 
4.70 

12.70 
0.74 
8.28 
5.08 

TTL and CMOS compatible' Standard calibration 
tolerances: A: ;:0.01%, S: ;:0.03%,' Frequency stability: 
;:0.02% typ., -40 to +85"C'· Supply voltage: 4·6V· 
Supply current: 200 !-<A-3mA • Standard frequencies: 
same as CX-l crystal. 
'Does not include calibration tolerance. 

MIniature Quartz Crystal OSCillators' 
Low Power 
LQXO-4 Series 

10 kHz to 1.5 MHz 

Low power' CMOS compatible' Standard calibration 
tolerance: A: ±0.01%, B: ±0.03%,· Frequency stability: 
;:0.02% typ., -40 to +85"C·· Supply voltage: 4-6V· 
Supply current: 25-350 /LA • Standard frequencies: same 
as CX-1 crystal. 
'Does not include calibration tolerance 

Miniature Quartz Crystal OSCillators Timers' 
Low Frequency 
OQXO·3 Series 

2 pulses/hr to 10 kHz' 

CMOS compatible' Low power' Standard calibration 
tolerances:' A: ±0.01 %; B: 0.03% • Frequency 
stability: ±0.02% typ., -40 to + 85"C" • Supply 
voltage: 4-6V, Supply current: 50/LA-3mA. 
'Lower frequencies available 

**Ooes n.ot include calibration tolerance. 

STATEK CORPORATION 512 N. Main, Orange, CA 92668 Telephone (714) 639-7810 Telex 67 8394 TWX 910-593-1355 .. -ec 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

TECHTROL 815 MARKET STREET 
NEW CUMBERLAND, PENNSYLVANIA 17070 
(717) 774-2746-

MICROWAVE FREQUENCY SOURCE 
CRYSTAL CONTROLLED (±.001 %) UP TO 8 GHz 

Fixed Frequency Output: Manufactured to your exact 
requirements. 
Stability: ±.001% over temperature range. 
Temperature Range: -20°C to +55°C. 
Power Output: 100 mW, 20 mW, or,S mW min. as 
specified. ' 
Harmonics and Subharmonics: -40 dBc for all sources 
with output frequency in range of 1 GHz to 8 GHz. 
Harmonics and Subharmonics: -30 dBc for all sources 
with output frequency in range of .5 GHz to 1 GHz. 
DC Input: 12 to 28 VDC Case 'ground plus or minus 
(as required). 
Output Connectors: SMA. 
All units have mechanical frequency adjustment to 
compensate for aging. 
Spurious Levels: -60 dBc. 

OPTIONS AVAILABLE 
1. Secondary Standard (Oven Controlled) 

±.D01 % frequency stability over temperature 
range of -20°C to +60oe. 
Utilizes a small solid state oven enclosing the 
crystal only. 
Phase noise same as standard unit. 

Additional Requirements: 
+ 24 VDe to + 28 VDe oven power (may be 
unregulated). 
Add 1.0" to length. 
Model number becomes MK. 

2. Frequency Standard (Oven Controlled) 
High Stability 
±2 x 10-' frequency stability over temperature 
range of - 200 q to + 55oe. 
Utilizes a tight tolerance proportional type oven 
and AGC, crystal is designed for long term aging 
characteristics. 

Additional Requirements: 
+24 VDC to +28 VDC oven power (maybe 
unregulated). 
Add 1.5" to length. 
Model number becomes MH. 

3. Low Phase Noise 
±.003% over temperature range of -200e to 
+sooe. 
Add 1.0" to length. 
Model number becomes MN. 

4. Low Phase Noise/High Stability 
±2 x 10' over temperature range of - 200 e 
to +55°e. 

Additional Requirements: 
+24 VDe to +28 VDe oven voltage (may be 
unregulated). 
Add 1.5" to length. 
Model number becomes MHN. 

5. Voltage Control Crystal Oscillator 
+ 3 options are available. 
Tuning voltage ±3. 
Modulation rate 100 KHz. 
Linearity 5% best straight line. 

Model MVA. 
±.003% frequency swing. 
±.002%' frequency stability 00 to + 50°C. 
Add 1.0" to length. 

COMPACT MICROWAVE SOURCE/MODEL M4000 
SPECI FI CAli ONS: 
Frequency Range: 500 MHz to 3 GHz 
±.003% -200e to +S5°e. 
+15 VDC supply voltage. 
60 dB spurious + harmonic rejection. 
Excellent phase noise. 
SMA output connector. 
Filter-Con for DC supply input. 
Design for high shock + vibration, 
Size: I" x 1.5" x 3". 

CRYSTAL OSCILLATOR/ MULTIPLIER SOURCE/ MODEL 111 
SPECIFI CATI ONS 
Frequency Range: 300 MHz to 1 GHz. 
±.OOl%, ooC to +SooC; ±.003%, -20oe to +65°C. 
12 VDC to 28 VDe operating voltage range (minus 
operating voltage available). Specify exact operating 
voltage. 
30 dB spurious rejection. 
SMA output connector standard (BNC, TNC, N, UHF 
connectors available). 
Filter-con DC input solder pin). 
Over voltage - reverse polarity protected. 
Size (Approx): 4"L x 2"W x 1.375"H. 

LOW COST CRYSTAL OSCILLATOR / MODEL 107 
SPECI FI CATIONS 
Any discrete frequency between 1 GHz and 2.5 GHz. 
±.001 %, OOC to +50oC; ±.003%, -20°C to +65°C. 
50 ohms output impedance. 
12 VDC to 28 VDC operating voltage range (minus 
operating voltage available). Specify exact operating 
voltage., 
45 dB spurious rejection. 
SMA output connector. 
Filter-con DC input (solder pin) 
Over voltage - reverse polarity protected. 
Size (Approx): 4"L x 2"W x 2"H. 
1 year warranty. 
20 mW - 1 to 2.5 GHz, 15 mW - 2.5 to 3.5 GHz, 

Model MVB. 
±.Ol % frequency swing. 
±.002% frequency stability OOC to +50oC. 
Add 1.5" to length. 

Model MVC. 
±.1 % frequency swing. 
±.005% frequency stability OOC to +50oC. 
Add 2.0" to length. 

6. Multi-Channel Crystal Source 
Up to 7 independent frequencies available. 
nL compatible frequency selection. 
±.005% frequency stability. 
Temperature range of - 20°C to + 50°C. 
Add 2.6" to length. 
Model number becomes MM. 

MODEL MIN. POWER SIZE (IN.) 
NUMBER FREQUENCY OUTPUT L-W-H 

M401 .5-1 GHz 5 mW 2.2-3.4-2 
M402 .5-1 GHz 20mW 2.2-3.4-2 
M403 .5-1 GHz 100 mW 2.2-3.4-2 

M404 1.01-2 GHz 5mW 3.2-3.4-2 
M405 1.01-2 GHz 20mW 3.2-3.4-2 
406 1.01-2 GHz 100mW 3.2-3.4-2 

407 2.01-4 GHz 5 mW 3.2-3.4-2 
M408 2.01-4 GHz 20 mW 3.2-3.4-2 
M409 2.01-3 GHz 100 mW 3.2-3.4-2 

M410 3.01-4 GHz 100 mW 3.2-3.4-2 
M411 4.01-8 GHz 5 mW 3.2-3.4-2 
M412 4.01-8 GHz 20 mW 3.2-3.4-2 

M413 4.01-8 GHz 100 mW 4.3-3.4-2 
M414 8.01-12 GHz 5 mW 3.2-3.4-2 
M415 8.01-12 GHz 20 mW 4.3-3.2-2 

M41S B.01-12 GHz 50 mW 4.3-3.2-2 

WIDE BAND PHASE LOCK 
SOURCE/MODEL PLC-140A 

SPECIFICATIONS 
Frequency Range: 400 MHz to 1500 MHz (Any 200 
MHz Band). 
Power Output: 20 mW. 
Frequency Stability: ±.003%. 
Temperature Range: OOC to +50oC. 
Subharmonic Rejection: -50 dBc. 
Harmonic Rejection: -26 dBc. 
Operating Voltage: + 15 VDC. 
Connector: SMA. 
Size: 4" x 3.375" x 2". 

LOW COST MICROWAVE 
SOURCE/ MODEL 112 

SPECIFICATIONS: 
Frequency Range: 3 GHz to 6 GHz. 
Frequency Stability: ±.005%. 
Temperature Range: OOC to +50oC. 
Power Output: 5 mW min., 10 mW typo 
Operating Voltage: + 15 VDC. 
Subharmonic Rejection: -35 dBc. 
Harmonic Rejection: -50 dBc. 
Size: 4" x 2.1" x 2". 
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CRYSTAL OSCILLATORS 

HIGH STABILITY/HXO-143 

SPECIFICATIONS: 
Frequency Range: 1 MHz to 600 MHz. 
Power Output: + 10 dBm. 

SPECIFICATIONS: 
Frequency Range: 1 MHz to 600 MHz. 
Power Output: ... 10 dBm, 50 ohms. 
Frequency Stability: ±5 x 10", DoC to +550 C. 
Aging Rate: ±1 x lO·'/Day. 
FM Noise: -105 dB, 100 Hz 

-1l0 dB, 1 KHz 
-140 dB, 10 KHz 
-140 db, 100 KHz. 

Harmonics: Less than 40 dBc. 
Voltage: +15 VDC and +28 VDC. 
Size: 2" x 2" x 4". 
Connector: SMA. 

MODEL XO-170 

Frequency Stability: ±.003%, -20°C to +60oC 
±.005%, -40°C to +70oC. 

Harmonics: -40 dBc min. 
Voltage: +5 VDC to +28 VDC (specify). 
Size: 2"W x 2"L x 1.75"H. 
Connector: BNC or SMA. 

LOW PHASE NOISE 

MODEL HXO-178 

SPECIFICATIONS: 

SPECIFICATIONS: 
Frequency Range: 1 MHz to 600 MHz. 
Power Output: + 10 dBm. 
Frequency Stability: ±5 x 10", DoC to +55°C. 
Aging Rate: ±1 x 10·'/Day. 
FM Noise: -1l4 dB, 100 Hz 

-135 dB, 1 KHz 
-100 dB, 10KHz 
-169 dB, 100 KHz. 

Harmonics: Less than -40 dBc. 
Voltage: +15 VDC and +28 VDC. 
Size: 2" x 2" x 4". 
Connector: SMA. 

MODEL XO-147 

Frequency Range: 1 MHz to 600 MHz. 
Power Output: + 10 dBm min. 
Frequency Stability: ±.003%, -20°C to +60oC 

±.005%, -40°C to +70oC. 
Harmonics: -20 dBc min. 
Voltage: +5 VDC to +28 VDC (specify). 
Size: 2"W x 2"L x 1.75"H. 
Connector: BNC or SMA. 

IF YOU HAVE SPECIAL REQUIREMENTS 
CALL US. 

TECHTROL 

MUL TIPLIERS 
FREQUENCY MULTIPLIER USING 
DIRECT MULTIPLICATION 
MODEL FXA-217-1 

SPECIFICATIONS 
Input Frequency: 10 MHz @ 0 dBm. 
Output Frequency Range: X2 through X25. 
Output Power: +10 dBm. 
Power Stability: ±.5 dB, -20°C to +70oC. 
Spurious Rejection: 60 dBc or greater. 
Operating Voltage: + 15 VDC @ 40 rnA. 
Size: 4"L x 2"W x 1.375"H. 

DIGITAL PHASE LOCKED 
MULTIPLIERS 
MODEL FXA-151 

Frequency Range: 10 MHz to 750 MHz. 
I nput Level: -20 dBc to + 10 dBc, 50 ohms, 100 kHz to 
10 MHz. 
Power Output: +10 dBm min. 
Lock Time: Approx. 50 ms. 
Operating Temperature Range: OoC to 50°C (-20°C to 
+ 75°C, optional). 
Subharmonics: Less than -50 dBc (-70 dBc optional). 
Harmonics: Less than -26 dBc (-60 dBc optional). 
Output Impedance: 50 ohms. 
VSWR: 1.5:1 max. 
Output Connector: SMA. 
I nput Connector: SMA. 
Operating Voltage: + 15 VDC and +5 VDC. 
DC Connector: Filter con. 
Size: 4"L x 2"W· x 1.375"H. 
Mounting: Flange. 

FREQUENCY MULTIPLIERS 
USING DIRECT MULTIPLICATION 
MODEL 117 

SPEC I FI CATIONS 
Frequency Range: 1 MHz to 8.0 GHz. 
Band Width: Typically 1%, 1 dB; 3%, 3 dB. 
Up to 10% available. 
Power Input: a dBm ±3 dB. (Inputs from -10 dBm to 
+20 dBm ranges available). 
Power Output: 0 dBm to +20 dBm. 
Spurious Rejection: -60 dBc. 
Harmonic Rejection: -40 dBc (Higher rejection 
available) .. 
Subharmonic Rejection: -40 dBc (Higher rejection 
available). 
Operating Voltage: +12 VDC to +28 VDC range 
(AC option available). 
Header: Filter con - SMA. 
Size: 4"L x 2"W x 1.375"H. Length depends on 
requirement. . 
Mounting: Flange 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

~ 61fT 
VECTRON 

~ Clock Oscillators 
TTL 

F.atu"" 

Mod.l: 

F"~u •• cy: 

Output L ... I: 

Ilpply: 

Tlnlng Option 
A.llllbll: 

A •• u".y: 
(112S·C) 

IlIblllty: 

SI .. : 

Oplloo C: 

CMOS 
Fill."" 

Modll: 

F".u ... y: 
Outpul 
L .. II: 

Supply: 

Tunln, Opllon 
AVllllbl.: 

Accu"cy 
(IIIS·C): 

IlIblllty: 

Slzo: 

Opllon C: 

PCB MOUNT DIP COMPATIBLE 

Broadest range of 14 pin DIP 14 pin DIP Larger DIP but with 
requencies & options 0.35" high 0.28" high freq. as low as 50 Hz 

CO-231 CO-238A (B or T) eO-234A (or B) eO-235 

CO-231: 1 Hz-75 MHz 16 KHz thru 100 MHz 16 KHz thru 30 MHz 50 Hz thru 25 MHz 
CO-231H: 75.01-100 MHz 

Drives 10 TTL loads (above 50 MHz drives 2 Schottky TTL loads) 

5 VDe ±5% 5 VDe ±5% 5 VDe ±5% 5 VDC ±5% 

'YES I 'YES (to 30 MHz) I NO I 'YES 
Models with "T" suffix Include tuning adjustment with setability <.0001% 

CO-231: ± .001% CO-238A: ± .005% CO-234A: ±.005% CO-235: ± .001% 
'CO-231T: ±.OOOI% CO-2388: ± .001% CO-2348: ±.001% 'CO-235T: ±.0001% 

'CO-238T: ±.0001% 

Stlodlnl: DoC to + 70°C: ±.0025% 
Option 1: -55°C to + 85°C: ±.005% (-40/ +85°C for CO-231-1 <60 Hz) 
Option 2: -55°C to +1250 C: ±.005% (70 M~~ max for eO-23B-2) 
Option 3: OOC to + 50°C: ±.0003% (24 KHz min for CO-23B, CO-234) 
Option 4: OOC to + 50°C: ±.OOOI% (only for CO-231 In 12 KHz-20 MHz range) 
Option 5: oDe to + 50°C: ±.0005% (100 Hz min for CO-235) 
Option B: DoC to + 50oC: ±.001% 
Option 8: DoC to + 70oC: ±.01% (Includes Initial accuracy; A, B & Tare N/A) 
OptlonY: Aging Improved from 5 to 1 ppm/year typical 

11h" x 11/:z" x lh" .5" x ,8" x .35" .5" x .8" x .28" 1112" x 1112" x 112" 
38x 38 x 12.7 mm 12.7 x 20.3 x 8.9 mm 12.7 x 20.3 x 7.1 mm 38 x 38 x 12.7 mm 

Fully sealed metal can for 100% r.h. requirements - results in Slight height Increase. 
Not available In eO,235. Not available with tuning option In CO-238. 

PCB MOUNT DIP COMPATIBLE 

Broadest range 14 pin DIP Larger DIP package 
at frequencies but freq. as low 

and options as 60 Hz 

eO-236 CO-636A (or B) CO-536 

.01 Hz thru 15 MHz 3 /rlHz thru 15 MHz 60 Hz thru 15 MHz 

Output derived from CMOS gate or divider with POp 
>80% of Vcc (can furnish >95% of vcc if required) 

5-15 voe for frequencies below 6 MHz; 10-15 VDC above 6 MHz 
1-2 ma typical below 2 MHz 

'YES 1 . NO J. 'YES 
'Models with '',T'' suffix Include tuning with setability <,0001% 

CO-236: ± .001% CD-636A: ±.005% CO-536: ± .001 % 
'CO-13BT: ±.0001% CO-13BB: ±.001 % -CO-53BT: ±.OOOI % 

StoDdlnl: 0/ + 70°C: ±.0025% 
Option 1: -40/+ 85°C: ±.005% 
Option I: -55/+125°C: ±.005% 
Option 3: 0/ + 50oC: ±.0003% (6 MHz min for CO-636) 
Option 4: 0/+ 50°C: ±.0001% (only eO-236 >200 Hz) 
Option 5: 0/+ 50°C: ±.0005% (4 MHz min for CO-636) 
Option B: 0/ + 50°C: ±.001% 
Option 8: 0/+ 70°C: ±.01% (Includes accuracy) 
OptlonY: Aging improved from 5 to 1 ppm/year typical 

l1f2" x l1f2" x 112" .5" x .8" x .42" ~ 1%" x 1112" x 112" 
38 x 38 x 12.7 mm 12.7 x 20.3 x 10.7 mm 38 x 38 x 12.7 mm 

Fully s,aled metal can; results In slight height Increase. 
Not available in CO-536 . 

Standard DIP 

Sealed D)P 
(Option "C") 

• PCB Mount 

ECL PCB MOUNT DIP COMPATIBLE 

Fe.turas: To 200 MHz To 500 MHz 14 pin DIP 
Sub-nanosecond 

Model: CO-233ME eO-533KE CO-S33A (or B) 
CO-233MEHA (or B) eO-533ME 

Frequency: ME: 5-149 MHz 150 MHz thru 5 MHz thru 
MEH: 150-200 MHz 500 MHz 200 MHz 

Oolpul Eel compatible 100Ksub-nanosecond ECl compatible. 
LIVII: Complementary Eel 

Supply: -5.2 VDC ±5% CO-533KE: - 4.5V -5.2 VDC ±5% 
CO-B33ME: - 5.2V 

Tunln, Opllon 'YES (to 150 MHz) 'YES NO 
Avalilble: *Tuning setable to .0001% with "T" suffix 

Accuracy: CO-233ME: CO-533KE/ME: CO-B33A: ± .005% 
(I! 25"C) ±.OOl% ±.001% CO-633B: ± .001 % 

'CO-233MET: 'CO-B33KET/MET: 
±.0001% ±.OOO1% 

CO-233MEHA: 
±.005% 

CO-233MEHB: 
±.Q01% 

SI,blllly: Standard: 0/+ 70°C: ±.0025% 
"Option 1: - 55/ + 85°C: ±.005% 
"Option 2: -55/+125°C: ±.005% 

--'Optlon 3: 0/ + SooC: ±.0003% 
Option 5: 0/ + 50°C: ±.0005% 
Option 6: 0/+ 50°C: ±.001% 
Option B: 0/+ 70°C: ±.01% (includes accuracy) 
Option Y: Aging Improved from 5 to ppm/year typical 

"-301 + 85°C limit for CO-233ME(MEH) Dr CO-633 >125 MHz 
" 0/+85°C IImltfor CO-533KE/ME 

-'-Not available 150 MHz and above In CO-233MEH or CO-533 

Slzo: 1112" x 1112" x %" 2" X 3'1 X ¥4" .5" x .8" x .42" 
(38 x 38 x 16 mm) (51 x 77 x 19 mm) (12.7 x 20.3 x 10.7 mm) 

Option C: Fully sealed metal can 

HOW TO SPECIFY MODEL NUMBER __ _ 

CO-D 0 0 0-0 0 at 1=' :::;::::::;::::= 
. Basic MOdell J II IFre~uency 

Accuracy or luning opllon . "c" If melal sealed 
(leave out II not applicable) for 100% rh 

(leave out If nol 
, appllr;:able) 

. Stability opllon 
(leave Dutil 
"Standard") 

If one of these standard models, with listed 
options, does not meet your requirements. 
please detail the differences from the closest 

~!~~~~~e~a~~~! ~~a~lftry2:r\f~~~~~a over 
-lOoC/ +600 C). A unique part number will 
be assigned at time of order. 

.... ~ 
VECTRON 

~ Screen Tested Clock Oscillators 
Eac~ of the Clock Oscillalors described above (except for CO-235 and CO-536) are available in a full sealed metal can; simply add "C" to the Model No. 
(e.g. CO-238B-1C). 
For those high reliability applications requiring Screen Tested components, 
Vectron offers the same oscillators: • 100% Screen Tested as follows; 

(A) Thermal Shock per MIL-STD-202 
Method 107D, Test Condition A 

(B) Seal Test per MIL-STD-202, 
Method 112B, Test Condition D 

(C) Burn-in for 168 hours at maximum 
specified operating temperature 

• Packaged in fully solder sealed metal 
housing 

• Ruggedized for shock and vibration 

HOW TO SPECIFY MODEL NUMBER _ , _ 

0000 o 1S1- 0 at 

Basic Model] - T T LT . [Frequency 

Accuracy at 250C~ L-.·ShOCk and vibration 
Stability option------...1 Indicates sealed, screened model 

-Cod • 

"0" 
"1" 
"2" 

no.k (MIL-STO-202, Moth 2138) ____ V_lb_rl_t_lo_n .:..(M_I_L-_S_TD_-_20_2)~ __ _ 

30g, 11 msoc per Tost Cond J 
100g, 6 msec per Tost Cond C 
10~g, 6 msec per Test Cond C 

10-55 Hz, .06" DA per Meth 201 and 5g 10 500 Hz 
109 to 500 Hz per Meth 204C, Cond A 
20g to 2 KHz per Meth 204~, Cond D and 20 grms 
overall random to 2 KHz per meth 214, tond I-F 
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CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

, Clock Osc·.llators TTL per MIL-O-55310/16 
CMOS per MIL-O-55310/18 

CMOS 

, MHz 1 Hz-IS MHz 

8-15 voe 5 voe 

, pin 4 pin 14 pin 4 pin 

~ CO-411A CO-412A CO-421A 
·402C CO·411C CO·412C CO-421& 
-4020 CO-411 0 CO-4120 CO-421 0 
,402E CO-411E CO·412E CO-UIE 
:Itor «20 MHz only) 

,dlrd: ± 25 ppm over OOC to + 700 C 
'on 1: ± 50 ppm over -550 C 10 + 85'C 
on 2: ± 50 ppm over - 550 e to + 1250 e 
on 5: ± 5 ppm over ooe to + 50°C 
on 6: ± 10 ppm over ooe to + 50°C 
on 7: ±100 ppm over -55°e to +125oe 
,ns 2 and 7 not available over 70 MHz 

netic per MIL'STD-883, 10-' atm cc/second 

14 pin 

CO-422A 
CO-422C 
CO-4220 
CO-mE 

to 2 KHz per 1.1 I L-STD-202, Method 2040, Condo 0 

'1 

SCREEN TEST 

Inl,m.1 VI.u.1 

SI.blllzllion Blk, 
(24 Hours @150·CI 

Sill Te.1 
(Gra ... nd Fln'l 

T,mper.tu" Cycling 
(Thermll Shockl 

Burn-In. op,,,tlng 
168 hours @ 125·C 

ACClllratlDn 
. ,5000g In V, 111.1 

MIL-STD-883 
METHOD 

2017 

1008, Cond C 

1014 

1010, Cond B 

2001, Cond A 

Standard 4 
LEVEL 

X 

X 

X 

LEVEL 
C 

X 

X 

X 

X 

Complies with 
Class C Screen 
Test requirements 
of MIL·0-55310/16 
& MIL·0·55310/18 

Options 
LEVEL 

D 

X 

X 

X 

X 

X 

HOW TO SPECIFY MODEL NO •••• 

• LEVEL 
B 

X 

X 

X 

X 

X 

X 
Complies with 
Class B Screen 
Test requirements 
of MIL-Q·55310/16 
& MIL·0·55310/18 

CO-4 D D D-D D atlr------. 

j 
"n base. Vectron TTL Type CO-40t Is Identical to the 
base: similarly Vectron CMOS Type CO-411 is 

CMOS oul/5 VOC In = 21 L-or~:x~~~::::~ T J LSI t:::::frequency 
4 pin base = 1 Scraen Test Option (X, B, C or 01 

~ It has a 4 pin base. All of these types meet 
I requirements. 

14 pin base = 2 'Temperature Stability 
In)~~~~~c~~a~r @ 25 0 C (0 for Standard, or option 1, 2, 5, 6, or 7) 

VECTRON Sinewave Oscillators 
~ (for higher stability see TCXO and Oven Sections) 

Low Frequency 
CO-2Bl 

2" X 2" X 3f4" 
51 x 51 x 19 mm 

pins for pcb mount 

VHF 
CO-233 SERIES 

UHF 
CO-2B3W 

VHF High Power 
CO-284W 

Environmental Characteristics of Vectron Oscillators 

Operating Temperature: per temperature stability speci- Shock: 30g, 11 msec per MIL-STD-202. Method 213. Test 
fication (from 0/50"C to - 551 + 125"C depending upon Condition J, is standard. (100g shock optionally available 
model/option selected) in all models, and capability to withstand even more 

Storage Temperature: -55"C to +85°C (to 125"C avail-
able) . 

Altitude: sea level to space 

Orientation: any 

Humidity: 100% for fully sealed models. 90% for non
sealed models, but these can either have internal boards 
conformally coated for 95% r.h., or be repackaged in fully' 
solder sealed housings for 100% r.h. 

severe shock available in some models.) 

Vibration: 10-55 Hz, .06" DA per MIL-STD-202, Method 
201 A, and 5g to 500 Hz is standard. (Vibration to 20g thru 
2 KHz per MIL-STD-202, Method 204. Test Condition A, 
B, C or 0 optionally available in all models, and capa
bility to withstand even more severe vibration, sinusoidal 
or random, available in some models.) 

NOTE: Vectron has produced oscillators for airborne, shipboard, manpack. mobile, spacecraft, rocket and missile 
applications. 

~CTR~ VECTRON LABORATORIES, INC. The CRYSTAL OSCILLATOR COMPANY 

~ 166 Glover Avenue, Norwalk, CT06850· Telephone: 203/853-4433· TWX: 710/468-3796 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1383 



2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 

,..,. MIT 
VECT~ON 

~ -rcXOs Temperature Compensated Crystal Oscillators 

Temperature Stability: 
(Temp. Range A) +15°C 10 +35°C: 

(Temp. Range 8) DoC to + 50°C: 

(Temp. Range C) OOC to + 70°C: 

(Temp. Range 0) - 20°C to + 70°C: 

(Temp. Range E) - 40°C to + 75°C: 

(Temp. Range F) - 55°C to + 85°C: 
(Higher temperature 
operation available) 

.I~II: 

Output Level 
" Frequency: 

Supply: 

Frequency AdJustmBnt: 

FS-321B 

AgIng Rate: 

SIze: 

Selecting 
8aslc Model: 

I FS-323A 

50 Hz to 20 MHz 

CO-251 SERIES CO-252 SERIES 
Moderate Stability High Stability 

Lower Cost 

CO-251A57: ±5 x 10-7 
CO-251A27: ±2 x 10-7 
CO-251816: ±1 x lQ-6 

CO·251 C36: ±3 x 10-S 

CO·251056: ±5 x 1 O-S 

CO-251EI5: ±1 x 10-5 

CO·251F25: ±2 x 10-5 

CO·252A17: ±1 x 10-7 
CO-252A58: ±5 x 100S 
CO·252857: ±5 x 10-7 
CO-252827: ±2 x 10-7 
CO·252817: ±1 x 10-7 
CO-252CI6: ±1 x 1 Q-6 
CO-252C57: ±5 x 10-7 
CO-252C37: ±3 x 10-7 
CO-252016: ±1 x 100S 
CO-252057: ±5 x 10-7 

CO-252E56: ±5 x 1 O-S 
CO-252E26: ±2 x 100S 
CO-252EI6: ±1 x 100S 
CO-252F56: ±5 x 100S 
CO-252F26: ±2 x lQ-6 
CO·252F16: ±1 x 100S 

TTL: 50 Hz ·20 MHz 
CMOS: 50Hz -15MHz 
SINE: 1 MHz·20 MHz 

20+ MHz to 140 MHz 

CO-254 SERtES 

CD-254A57: ±5 x 10-7 . 
CO·254A17: ±1 x 10-7 
CD-254816: ±1 x 100S 
CD-254857: ±5 x 10-7 
CD·254B27: ±2 x 10-7 
CD-254C36: ±3 x lQ-6 
CD-254CI6: ±1 x 100S 
CD-254C37: ±3 x 10-7 
CD·254D56: ±5 x 100S 
CD-254016: ±1 x lQ-6 
CD·254D57: ±5 x 10-7 
CD-254E56: ±5 x 1 Q-6 
CD·254E26: ±2 x 10-S 
CD-254EI6: ±1 x 100S 
CD·254F56: ±5 x 100S 
CD·254F26: ±2 x 1 Q-6 
CO·254FI6: ±1 x lQ-6 

SINE: 20 MHz-140 MHz 
TTL: 20 MHz-I 00 MHz 
ECL: 20 MHz-140 MHz 

140 MHz to 400 MHz 

CO-255 SERIES 

CD-255A57: ±5 x 10-7 
CD-255AI7: ±1 x 10-7 
CD-255816: ±1 x 100S 
CD-255857: ±5 x 10-7 
CD-255B27: ±2 x 10-7 
CD·255C36: ±3 x 1 Q-6 
CO-255CI6: ±1 x 100s 
CO·255C37: ±3 x 10-7 
CD-255D56: ±5 x 1 Q-6 
CO-255016: ±1 x 100S 
CO-255057: ±5 x 10-7 
CO·255E56: ±5 x 100S 
CO-255E26: ±2 x 100S 
CO-255EI6: ±1 x 10-S 
CD-255F56: ±5 x 10-S 
CD·255F26: ±2 x 10-6 
CD·255FI6: ±1 x 100S 

SINE: 140 MHz-400 MHz 
ECL: 140 MHz-280 MHz 

Any supply voltage in 5-28 VDC range; current as low as 3 ma lor some models 12-28 VOC 

Screwdriver adjustment, setable to 1 x 10-7. Electronic tuning (TC/VCXO) capability optional. 

5 x 10-7 to 1 x 10-S per year 

2" X 2" x :v." (51 x 51 x 19 mm) 
smaller size available 

117"'""", "-"'''.< ". 

, 

1. Determine appropriate column by IreQuency desired. 

1 to 2 x 10-6/year 

2. Determine appropriate row by operating temperature range desired. 

1 to 2 x 100s/year 

3. Select a basic modellrom those available at the desired IreQuency and temperature range. 
4. Specify supply voltage, output level and whether pcb mount or chassis mount with rl connector. 

... .... Replacement 
VECTJ:lON for Hewlett 
~ Packard 
~ Model10811B 

Vectron type CO-811 Boilers 
mechanical and 

... 6IIT Hybrid Oven 
VECTJ:lON Low Profile 
~ Oscillator 

• PCB Mounting 
• Small (1" high) 

Alii, Rite: 3 x 10-'0 per day allime of shipment el e ctri cal-i nterlace 
interchangeability with 
discontinued HPI 0811 B 

• Low power drain 
1 x 10-'0 per day typical within 60 

days 
"-I" OPTION 
1 x 10-'0 per day a!tlme of shipment 

Fn~I.I.IH: 5,1 & 0.1 MHz· 

011,11 LI.II: 1 vrms/5D Dhms 

'".,"nlln: ±5 x 10-1 a over 0-50oC 

11'.1 Fillr: >150 db belOW 5 MHz output 
OWII Collnl: Double proportional 

II",": 115/23D VAC 115123D VAC 
or 22·3D VDC or 22·30 VDC 

Iittery LIII: 24 hours None 
rechargeable 

lin: 5114" x 19" x 14" 3112" x 19" x 14" 
(13.4 x 48.3 x 35.S (8.9 x 48.3 x 35.6 

em) em) 

Alii,: 

D/+71'C: 
-55/+71°C: 

.1111: 

Cry.tal: 

5x'D- 10/day 
lxl0-7 /year 

2.5x'0-9 pop 
4.5x'0-9 pop 

'OD Hz: - '40dBc/Hz 
lD KHz: -ISDdBo/Hz 

SC~ut for fast 
stabilization 

CO-311 SERIES 

Stability: Same aging and temperature sta
bility specs as CO-211 Series (see 
top .f next page) 

Outpul: 
TTL 

CIIOS 
SINE 

Supply: 

I npat Power: 

Frequency 
Ad/I.t: 

Frequency Range 
250 KHz - 17 MHz 
4-6 & S-15 MHz 
4-6 & S-17 MHz 

15 VDC for oscillator 
5 VOC also, if TTL out 
(5-28 VDC optional) 

3 watts at turn-on 
1.3 watts stabil ized (25°C) 

Mechanical: electronic optional 

Size: 21/4" X 2V4" xl" (58 x 58 x 26mm) 

2300 
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2300 CRYSTALS. OSCILLATORS. & CRYSTAL FILTERS 

~CTR~ OuenControiledOscillators 
'W'" (with Ultra-Low Noise Options * ) 

High Frequency (10 25 MHz) 

(Temp. Range B) 

VHF (25-400MHz) 

HIGH STABILITY (10 5 x TRA-STABLE (to I x 10-' 0/day) 

CO-20 0 Al9-Y: ::::3 x 10-9 

CO-20 0 AS10·V: ::::5 x 10- 10 

CO-20 0 IS9·V: =5 x 10-9 

CO-20 0 8l9·V: :::1 It 10-9 

eO-20 0 alB·V: =1 x 10-1 

CO-20 0 D39·V: :!:3 II: 10-9 

CO·2D 0 SU-V: .=!:3 x 10-8 

CO·20 0 81B·V: :!:t lC 10-8 

"::3)( lO-IO/dav 
J5xl0- I /year 

?:j1 ~ ~~=!7:~:r 
"' It to-IO/day models 

Standard 
- t15 dB/Hz 
-135 CIS/Hz 
-145 dB/Hz 
-148 dB/Hz 
-tSOdS/Hz 

co-u 0 A2l0-V:::::2 x 10-10 

CO-24 D BSla-V: 10-10 

CO-24 D019·Y: :::1 It 10-9 

1-201 HOOCI 

"::3 II: IO-IO/dav 

;'7~!~ ~ ~~=:,~~~~ 
····'3 lID-8/year 

onlv at t, 5 and 10 MHz 

"L2 option restricted to +10 dBm or less output 

if 3 X 10-1 o/day aging or better is required; otherwise select "High Stability" 
Select ollerating temllerature range required (A, 8, D or G from left column under "Tllmllerature", 

3. Select frequency stability desired over temllerature, this determines the oscillator. (Temllerature stability imllroves from left to right). 
4. Select deslr'ed aging rate within Series to comlliete basic model number. 
5. Determine whether you desired a low-noise option or any characteristic 

which is not standard (e.g., sUllplyvoltage, output level, etc.). 

I x to-a/day I x lo-a/day 

. Suporl" aging and stability 
CO-220/CO-225 SERIES 

I xI0-9 /day 

2300 

• 

3 x 10-./year 3 x 10-6/year 3 x 10-7 /year 

(Temp. Range A): + 15°C to +35°C: ±3 x 10 .. 8: 
±5 x 10-9: 

(Temp. Range 8): DoC to + 500C: :!:5 x 10-8: 
:::!:1 x 10-8: 

(Temp. Range 0): - 20°C to + 70°C: ±1 x 10-7 : 
±3 x 10-8: 

(Temp. Range H): -55°C to + 75°C: ±2 x 10-7: 
:!:5 x 10-8: 

CO-228A38 CO-229A38 
CO-228A59 CO-229A59 

CO-228858 CO-229858 
CO-22BB1B CO-229BIB 

CO-22B017 CO-229017 
CO-228D38 CO-229038 

CO-228G27 CO-229G27 
CO-22BG58 CO-229G58 

Output Level: Standard: >0.5 vrms into 50!1 (+ 7 dBm) 
Optional: TIL to 100 MHz 

:!:3 x 10-8: CO-223A38 CO-224A38 
:!::S x 10-9: CO-223A59 CO-224A59 

:!:5 x 10-8: CO-223858 CO-224858 
±1 x 10-8: CO-223BI8 CO-22481B 

:!::1 x 10-7 : CO-223D17 CO-224D17 
±3 x 10-8: CO-223038 CO-224038 

:!:2 x 10-7 : CO-223H27 CO-224G27 
±5 x 10-8: CO-223G58 CO-224G58 

Standard: >1 vrms into son (+13 dBm) 
Optional: Eel, higher sinewave level 

±1 x 10-8 : CO-220A18 CO-225A18 
±1 x 10-9 : CO-220A19 CO-225A19 

±5 x 10-8: CO-220B58 CO-225858 
±1 x 10-8: CO-220B18 CO-225B18 
:!:2 x 10-9: CO-220B29 CO-225829 

±3 x 10-8: CO-220D38 CO-225D38 
±1 x 10-8: CO-22DOI8 CO-225018 
±5 x 10-9: CO-220D59 CO-225059 

±1 x 10-7 : CO-220G17 CO-225G17 
±3 x 10-8: CO-220G38 CO-225G38 

Standard: >0.5 vrms into SOil (+7 dBm) 
Optional: +13 dBm ("R"), TIL, ECl 
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2300 CRYSTALS. OSCILLATORS. & CRYSTAL FILTERS .... ., 
VECT~ON 

~ Voltage Controlled Crystal Oscillators 

WIDE DEVIATION AND/OR LINEAR APPLICATIONS NARROW DEVIATION PHASE LOCK APPLICATIONS 

OVEN EXTRA WIDE SINEWAVE TTL CMOS ECL 
BASIC MODELS CONTROLLED DEVIATION OUTPUT OUTPUT OUTPUT OUTPUT 

• .,.1: CO-27W CO-275V a) CO-272V c) CO-273V co·mv e) CO-23W CO-236V CO-233MEV 
b) CO-278V d) CO-274V SERIES I) CO-231YH 

:::'Y:br: 2-20 MHz 20-400 MHz a) 2-20 MHz c) 0.5-8 MHz 'CG-233V: e) 16 KHz· 
b) 20-400 MHz d) 8-80 MHz 5·149 MHz 25 MHz 300 Hz·15 MHz 5·200 MHz 

C.olI, 'CO-233VH: f) 25.1 MHz· 
FIItI .. ··I.o: (higher and lower frequencies available) 150·200 MHz 70 MHz 

"CO·233VFW: 
5·400 MHz 

'''CO·283VW: 
401-600 MHz 

D.".' LIV.I: 1 vrms Inlo lK 10.5 vrms Into 50111. a) 1 vrms Into lKtC) 1 vrms Into lK 0.5 vrms Into 5011 
b) 0.5 vrms/5011 d) 0.5 vrms/SO!! Option "8": TIL compatible CMOS compatible ECl compatible 

(Option "8": 1 vrms Into 5011; TIL, CMOS or ECL logic compatible oulput 1 Vrms Inlo SOO 
. available on some models) 

DlYllllo.: :!:O.I% 1 :!:O.I% J :!:O.I% .J ±O.S% >±.003%. This allows correcting to specified center frequency over 
0·50·C lor 5·10 years. Wider deviation optional; for significantly wider 

(wider and narrower deviation available) devlallon, SOB models on I'ft side of page). 

.UIIIII •• :!:5 Volts, negative trensfer luncllon (either hlgh.r or lower 010 +6V o to +5V o to +SV o to -5V 
V.ltl,': .ensltlvlly available) (±3V to :!:10V (±3 to:!:tov 

optional) option.l) 

L1.olllly: ±t% (For :!:5'10 linearity, re.ulting In reduced cost, add "N" to :!:20% :!:20% ±20% ±20% 
Model No,) ~~~~~I~~~) b\~1~~n~~W 

Smooth monotonic characteristic. For improved linearity see models 
on left side of p.ge. . 

Tre.,I .. Neg.tlve; fr.qu.ncy decr ••••• with Incr •• slng modul.tlon voltag •. Positive (frequency increases with Increasing control 
Fu •• tl •• : voltage) (units with bipolar input have negatlvl: Negative 

transfer function) 

SIl~IIIIy CO-271VA: .1 CG-275VA: J .l ±.OOI% I ±.OOI% ..t ±.DDt% . ±.OOI% 
HO'C: ± .01% :!: .01% 

CO·271V8: CO·275V8: ±.OOOI% ±.025% (wider t.mp.ratur. range optio~.I) 
:!:.001% :!:.OOt% 

(higher slability .nd wld.r t.mper.ture rang. optional) 

SIPply: +24 VUC slandard (operellon Irom any specified voltage In 
+ t2 vue to +32 VUC range opllon.l) 

+ IS VDC standar +5VUC + 12 VUC st.nd.rd -5.2 VDC 

Slzo: 2" x 2" x 0/.$" 2"x 3" x 0/4" 2" x 2")( 4" C~2"X3"Xo/.$" ·1:1h"x1V2"x%" el11h"x11h"xl!2" 1 Jh"x1112"xlh" 2"x3"x1l2" 
(51 x 51 x 19 mm) (51 x 77 x 19 mm) (51 x 5t x 102 mm) d 3"x3lh"J(~" ··2"x2"x3A," f) 1%"x1%"xV2" 

... ·2"x3"x¥4" 

•• u.III,: For P.C. Board For P .C. Board Octal plug·ln or For P.C. Board 'For P.C. Board For P.C. Board For P.C. Board for P.C. Bo.rd 
mounllng mounting solder header and mounting mounting mounting mounting mounting 

(rf connector (ri connector rf connector (rf connector *::SMA output 
opllonal) optional) optional) connector. studs 

for chassis mount 

.... ., 
VECT~ON 

~ \lC:Os Voltage Controlled Oscillators (Non·crystal) 

810" .llYllilbl, 
Clnter frelluencle.: 

OUlpul L, .. I: 

0 •• 1111 •• : 

•• dulilio. V.III,,, 

L1 •• IIIIy: 

Tre.,I .. FUI."o.: 

BASIC MODEL 
VC-371 

500 KHz to 500 MHz 

OVEN CONTROLLED 
vc·m 

>0.5 vrms into SOil (+7 dBm) 
Oplion "8": +13 dBm. TIL, CMOS and ECl also optional 

LOW FREQUENCY 
VC-381 

50 Hz 10 500 KHz 

>1 vrms into 100.0!! 
TIL and CMOS optional 

:!:~ :!:~ 
(Wider and narrower deviation optional; deviation as large as an octave). 

For deviation less than ±1%. consider a crystal controlled VCXO rather than a veo. 
±5V ±5V 

(both higher and lowel .. nslllvily option.l) 

Stlndlrd: :!:10% 
Option "A": ± 3% (only for deviation ~±20%) 
Option ".": ± 1% (only for deviation ~10%) 

(smooth monotonic characteristics with no discontinuities) 

negative 

±1% 

posltlv. 

A .. u .. ,,: SII.'"rd: ±0.5% al 25.C for units with deviallon Tuning adjustment setable to 0.1 %. ±D.5% at 25°C for units with deviation 
up to ±10%. For wider deviation units • 

accuracy Is 10'10 of deviation. 
up to ±10%. For wider deviation units. 

• ccuracy Is 10% of deviation. 

Optlooll: "T": Tuning adjustment .elable to 0.1%. 

Supply V.III,o: 

Slo.dlrd: O/+50·C: ±1", 
Option 1: -20/+70·C: ±2'10 
Option 2: -S5/+85·C: ±4'10 

"Option 3: O/+SO·C: ±0.3% 
"Option 4: - 201 + 70·C: ±0.5% 
·Only for deviation ~ :::!::10% 

+15 V~C 

"T": Tuning adjustment setable to 0.1'10. 

Slln,"rd: 0/+50·C: ±O.I% Sllndlrd: 0/+50·C: ±1.5'10 
Option 1: -20/+70·C: ±O.2% Option 1: -20/+70·C: ±3'10 
Option 2: -SS/+8S·C: ±0.5% Option 2: -55/+8S·C: ±6% 

other temperature ranges available 

+15VOC 
(Op.ration from any supply In 12 to 28 VUC rang. Is optional.) 

Slzo: 2" X 2" X 3/4" (51 x 51 x 19 mm) .... " .. : Pins for p.c. board mounting. 
RF connector optional . 

2" X 2" X 4" (51 x 51 x 104 mm) 

Chassis mount wilh SMA output 
connector. SMC or SNe optional 

2" X 2/ X 314" (51 x 51 x 19 mm) 

Pins for p.c. board mounting . 

2300 

---
I~. I~ . 
-- ... - ........... , .. + ...... ---

Generalchlraclerlatlcof 
CQ-23CJII8er\es vcxoa. -. k 

...... 
0 " + • .. .. .. .. 

COIITa. VOI.TAGE (VOLTS) 

!;"·m I I. 

!i! 
10-

.... V rN +ISV 
CONTROL VOLTAGE 

.... ., 
VECT~oNVECTRON LABORATORIES, INC. The CRYSTAL OSCILLATOR CQr,'PAN\ 

~ 166 Glover Avenue, Norwalk, CT 06850' Telephone 203 853-4433 'TWX 710468-3796 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

ADVANCED DESIGN MICROCIRCUIT CRYSTAL OSCILLATORS 

QPL To MIL·0·55310 

± .0015% CALIBRATION 
ACCURACY 

HERMETICALLY SEALED 
METAL PACKAGE 

.200 SEATED HEIGHT 

LOW POWER 
CONSUMPTION 

WIDE FREQUENCY RANGE 

XSIS microcircuit crystal oscillators are not 
"JUST ANOTHER CLOCK OSCILLATOR" but 
are hi·rel devices using a premier design that 
is documented to be virtually without failure. 
Customers call it EXPERIENCED RELIABILITY. 

XSIS microcircuit oscillators are manu· 
factured to the electrical parameters of MIL· 
0-55310, workmanship standards are in 
accordance with MIL·M-38510, the quality 
system is as required by MIL·I-45208. 

VARIETY OF STABILITIES 

.-

MULTIPLE TEMPERATURE 
RANGE SELECTION 

TTL·CMOS·GATED 
SCHOTTKY·ECL 

CUSTOM PACKAGE 
CONSIDERATIONS 

DUAL·IN·LlNE SPACING 

CUSTOM ELECTRICAL 
PARAMETERS 

XSIS IS A QPL SOURCE FOR MICROCIRCUIT CRYSTAL OSCILLATORS TO MIL-O-55310/Sj11,114j15j16,/17. 

TYPICAL SPECIFICATIONS AVAILABLE 

100 Series·TTL 

100Hz to 70MHz 
±.0015% 

Frequency Range 
Frequency @ + 25'c 

200 Series·CMOS·· 

250Hz to 10MHZ 
± .0015% 

• 'Specify supply voltage when ordering 

PACKAGE TYPE + PIN CONNECTIONS STABILITIES AVAILABLE TEMPERATURE RANGES .----
OPTION 'X' OPTION 'E' OPTION'M' OPTION 'T' (4 PIN) PIN PIN 

PIN7GRD 
SOutput 
14B+ 

PIN4B+ 
50utput 
7GRD/Case 

1,2,3,6 N/C 

PIN 1 Output 
2 Case 
BGRD 
14B+ 

3thru7 N/C 

PIN 1 N/C 1 
7GRD 2 
BOutput 3 
14B+ 4 

2 thru 6 Missing. f---",5-----, 
9 thru 13 Missing 

± .1 Vo 
± .05% 
± .01% 
± .005% 
± .0025% 
not available 

1 0 to 70 c 
f----=.2 ---l ·30' to + 85'c 
f----=-3 ----' ·55' to + 125'c 

1 thru 6 N/C 
9 thru 13 N/C 

Same As 
M55310/16 

S thru 14 N/C 
Same As 
M55310/14 

9 thru 13 N/C 
Same As 

M55310/8,111,115 
with ·55 to + 125'c 

PACKAGE DIMENSIONS PART NUMBER ORDERING EXAMPLE 

lffiIT[-T ' 
.200 Max. 

-*- (I.;'on-Accum.), 

'.ill'" PI:>; 1 
_ .... 200 

. 'W" ~i'- • 
• 016 Markip,g T. 305 l< CJJ . ill 

,-- -----, -f. @@@@@@@-*--
I I .505 

: : .495 I'~ " I 138" 

~ ~87~"- ~_1 NOTE';O '~~5RIE~4 ~) ·~~S 
Max. THE SAME DIMENSIONS. 

X143- 20.0 MHz 
4++-14 PIN with Option 'X' PINOUT 4t- TTL Compatible . L ± .005% Stability . 

·55' to + 125' c Temperature Range 12620 W. 63rd St. 
Shawnee, Kansas 66216 
913-631-0448 
Telex: 437227 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1387 
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881 delay lines selection guide 

Passive Dlgllal· ..... ,. '.. Otller TYPe. 
Distributive Constant ... Lump Conslant, 

P..ogralD~ 
. 

a'a" , Ma.,y::" Manulacturer Fixed Variable Fixed Variable Tapped mabie Video . Quartz Trimmer $ • 

Allen Avionics 1·1390, . 1·1391 1·1392, 1·1393 1·1390, 1·1391 1·1391 
1·1392 1·1393 1·1392 

Anderson Labs 1·1395 

Belfuse 1·1406, 1·1405, 1·1396-
1·1407 1·1407 1·1404, 

1·1407 

Computer Devices 1·1408 1·1408 

Control Electronics 1·1409 1·1409 1·1409 1·1409- 1·1409 1·1409 
1·1412 

Data Delay Devices 1·1413 1·1414 1·1415- 1·1410-
1·1417 1·1412 

Engineered Components 1·1419 1·1419- 1·1428-
(EC2) 1·1427, 1·1431, 

1·1432 1·1433 

ESC Electronics 1·1445, 1·1447- 1·1451, 
1·1446 1·1450 1·1452 

Hytek 1·1453 

JBM Electronics 1·1454, 1·1454, 
1·1455 1·1455 

Kappa Networks 1·1459- 1·1462, 1·1463 1·1456- 1·1463 1·1463 
1·1463 1·1463 1·1458, 

1·1463 

Nytronics 1·1465, 
1·1466 

1·1464 

Technitrol 1·1388, 1·1388, 
1·1469- 1·1469 
1·1471 

Valor Electronics 1·1473 1·1473 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1389 



2350 DELAY LINES 

.ALLEN .A "VIONICS, INC. 
224 EAST SECOND STREET. MINEOLA, NEW YORK 11501 • PHONES: 516·248·8080 OR 516·747·5450 

SPIRADEL is a small diameter, distributed constant 
fixed delay line, featuring higher delay to rise time ratio 
and excellent pulse fidelity. Its new shape offers greater 
package design versatility than most other delay lines 
available, and the entire unit is encapsulated for maxi· 
mum environmental protection. -

SPIRADEL covers a delay range of 20 to 6000 nano· 
seconds. Any delay within this range may be selected. 

TO ORDER SPECIFY PART NUMBER 

"TAPPED" UNITS AVAILABLE IN IMPEDANCES 
FROM 50 TO 325 OHMS INCLUSIVE. 
CALL OR WRITE FOR COMPLETE CATALOG. 

SPIRADEL is designed for operation from 
-55°C up to +105°C. Temperature coefficient 
over this range is 150 parts/million/oC. Band
width is from DC to frequency f = .35/rise time. 

OUT 

liD" "R" 
1.20" . 400" 
1.60"· . 600" 
2.00" .800" 
2.50" 1.050" 
3.25" 1.425" 
3.75" 1.675" 

1·1390 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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SEE OUR PAGES UNDER 

FILTERS 

IN rw'--r~'''11 

UJ"D" TIJ~DIA . 
3 PINS .0dIA . 

EEM 1983 



2350 DELAY LINES 2350 

.A.LLEN .A. VIONICS, INC. 
SEE OUR PAGES UNDER 

224 EAST SECONO STREET • MINEOLA, NEW YORK 11501 • PHONES: 516-248-8080 OR 516-747-5450 FILTERS 
SECTION 2700 

THE MOST. COMPLETE LINE OF WRITE FOR CATALOG 

VIDEO DELAY LINES AVAILABLE FROM STOCK! 
Allen Avionics, an established leader in the design and manufacture of Electromagnetic Delay Lines 
and L-C Filters has now developed a specialized group of products for the video market. 

In color television broadcasting, accurate timing of signals is essential. This was initially achieved by 
the use of 75 ohm coaxial cable. The cost in time and materials to accomplish precise trimming and 
the lack of a rapid and convenient method of changing delays is currently responsible for the decline in 
cable usage. Television studios, studio equipment manufacturers and others engaged in the video in
dustry are changing from 75 ohm cable to a more suitable method of achieving precise short delays. 
Allen Avionics now offers a line of Video Units for this purpose. Their use will result in a reduction of 
size, weight, installation cost and an overwhelming saving in time and effort to make delay changes. 

Models VP0635, VP1270 and VP2075 are padded to provide a flat loss at any 
setting. As a result of this padding, these units will exhibit a maximum variation 

RACK MOUNTABLE UNITS of ±.2db at any delay setting. 

RACK MOUNT 
showinlldelay units 
with sWitches and 
terminals available 
for delay changes. 
Up to 10 delay units 
can be housed. Note 
hinged front panel. 

This rack mountable series of video and pulse 
delay lines has the capability of replacing up to 
1450 feet of cable. 

Four variable slide switch units 
are being offered with total de
lays of 255, 637.5, 1275 and 
2270 nanoseconds. Each unit 
contains 8 individual delay 
units. Four strappable units are 
also manufactured with total 
delays of 317.5, 635, 1270 and 
2260 nanoseconds. The strap- Showing 8 
Pable units consist of 7 se~ar- individual slide switches for rapid 
ate delay lines each having t eir delay changes. 
own input and output terminals. 
The slide switches or terminal strapping provide 
methods for addin~ the individual lines together 
so that the output IS always the summation of the 
individual lines. This eliminates most video distor
tions and assures good chrominance to luminance 
delay. Precision delay changes of as small as one 
nanosecond are easily accomplished. Low insertion 
loss, amplitude and delay flatness, along with excel
lent pulse fidelity, are characteristic of this series. 

Units are rack 
mounted by 
attaching a 
durable plastic 
card to the 
large surface. 

All units are manufactured to fit 
standard 19 inch racks and are 
provided with additional inserts to 
satisfy almost any mounting re
quirement. Delay units and racks 
can be purchased separately. The 
rack is manufactured with a hinged 
panel so that fast delay adjust
ments can be made. However, once 
adjustments are made, the front 
panel prevents further tampering 
with the slide switches or ter
minals. 

Model VP0010 was designed specifically to be used as a delay trimmer in con
junction with our other delay units or any 75 ohm system. It offers .5 nanosec
ond switching resolution with excellent amplitude flatness up to 5.5 MHz. 

These new delay units feature extremely flat amplitude 
response to 5.5 MHz, small increments of delay variation, 
low signal distortion and tight delay tolerance. The delay 
networks are ideal for pulse applications because of their 
fast rise times and low distortion. Amplitude equalization 

is employed to achieve excellent flatness over the video frequency range. The 
delayed output of any model in this group is the summation of individual lines. 
It is not the result of a tapped line. This feature insures that output pulse dis
tortions are minimized. Units will match to any 75 ohm system and can be 
directly connected into the video signal path by means of BNC connectors. 

Impedance: 75 ohms. * ±.2 db variation at any delay setting. 
Pulse Distortion: Less than 4% with an input pulse rise time of 20 nanoseconds. 
Working Voltage: 50 volts maximum. 
Return Loss: 20 db minimum. 
Delay Tolerance: 5% or 1 nanosecond, whichever is greater. 

HUM ELIMINATOR HEC1000 IN FIELD: 
Between Remote Truck & Telco 
& between Truck & Microwave. 
For Intertruck Hookup. 

SPECIFICATIONS 
Impedance: 75 ohms, unbalanced 
Connectors: Type BNC 

EEM 1983 

Eliminates Hum & other interference in Video 
Lines caused by differences in ground potential. 

• FLAT-DC to 10 MHz. • Totally Passive Device 
• For Color and Black & White. - Failure Free. 
• No Low Frequency or • Reversible 

High Frequency Roll·Off. • Compact Rugged 
• No Differential Gain or Package. 

Phase Distortion. • Low Price. 

For VTR Units & Monitoring lines. 

IN STUDIO: 
Between Buildings & Studios 
& Studios & Transmitter. 
On incoming & outgoing Telco 
Circuits. 

Bandwidth: DC to 10 MHz (0.'6 dB @ 10 MHz) 
Hum Reduction: to 50 dB depending on 

system 
Dimensions: 5.3" x 4.0" x 2.0" (135 x 102 

x 51 mm) 
Weight: Approx. 3 Ibs. (1.36 kg) 
Insertion Loss: <0.2 dB 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1391 
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2350 DELAY LINES 2350 

.ALLEN .A "VIONICS, INC. 
224 EAST SECOND STREET. MINEOLA, NEW YORK 11501. PHONES: 516·248-8080 OR 516-747-5450 

DUAL-IN-LiNE "MIDI" SPIRADEL ®* 
These LOW COST units offer the same excellent pulse fidelity and phase linearity 
as Standard Splradel. Low silhouette and dual·in-line mountfng permit packaging 
with semiconductor and comparable components. 

Epoxy Encapsulated. 
Temperature 
Coefficient: 
Less than 
200 PPM/oC 
from -55°C to + 1D5°C. 

DUAL-IN-LiNE "MINI" SPIRADEL ®* FOR IMMEDIATE DELIVERY', 
EXCELLENT PULSE FIDELITY .. FLAT DELAY OVER WIDE FREQUENCY RANGE ·1 11m"," 

• Patented 
and patents 
applied for. 

Operation from -55°C up to +10500. Units exhibit a change of less than 175 parts/mlliion/oC over this temperature 
range. Dual-in·line mounting. Compatible with integrated circuits., Maximum attenuation for all delays: 7%. 

TO ORDER SPECIFY PART NUMBER 

;:l0~JC:26~5~ !i';'; ,'TilileDt!ilr,: ',RtHTn. 
t,rdabc• :: ' "(Ment-:,,,! .J':J;1 : stcIIWda}'!: " Ohms) 

MNOSOZ475 SO 16.0 475 
MN090Z500 90 lS.0 500 
MN100Z500 100 20.0 500 
MN125Z500 125 25.0 500 
~OZOlK 150 30.0 1000 
MN175Z01K 175 35.0 1000 
MN200Z01K 200 40.0 1000 
MN250Z01K 250 50.0 1000 

STANDARD DELAY TOLERANCE 10% (5% ON SPECIAL ORDERS) 

ULC DIP 20" DUAL-IN-LiNE 24 PIN TAPPED 
LUMPED CONSTANT DELAY LINE 

IMPEDANCE 1 DO OHMS 

THE ULTIMATE IN 
MINIATURIZATION 

Time delay to rise time ratios - 10 to 1. 
'tI!mperature Coefficient - less than 

100PPM/oe from OOC to 800 C. 
Total delay tolerance 5% or 

1 nanosecond. whichever is greater. 
20 equal delay increments. 
TIL & DTL compatible. 
Low attenuation. 
Excellent pulse fidelity. 
Exceeds applicable portions of 

MIL·D·23859. ' 
Voltage rating 50 WVDC. 

Where high bandwidths and low rise times 
are required In a small package. the 
"LC DIP 20" excels. It offers excellent 
pulse fidelity and low attenuation. Its 
compatibility with TTL & DTL along with 
its low profile makes for an extremely 
popular and adaptable unit for semicon· 
ductor and other related applications. 
Other delays and impedances are avail
able on special order. 

.200 ±.010 

r-
.460 ±.010 

- .. --.~-l-'T' 
I I 

L ~~Ul 
IN I .300 ±.01O -. 

I 1-.600 ±.01O-I I 
~.780 ±.010--l 

.040 l r·095 NOMINAL 
NOM~NALa176 ~OMINAL 
,- , -t 
.025 .250 NOMI NAL 

NOM I NAL --..l. 

" ; .. , ." 

..... ~~):3ri~~~$i96J.11~I~tI5WH 

:~ 
~.y~i.::<:" ;.:::;'~. '. 1" .:. .' (OUfl " .. ;;: ..... ;;.::.:'.:; ...... ~J24 

'fOR fIlll4!iO~ECONOS DELAY Oll~ y 

T05 SERIES LUMPED CONSTANT DELAY LINE 
Lumped Constant. completely passive. delay lines housed in a com· 
mercial 105 package (.385 dia. x .330 high). Designed for compati· 
bility with semiconductor and logic assemblies where space and 
good performance are prime considerations. Stocked in delays from 
10 to 100 nanoseconds. 

.330 

~~+-~~-+_~_h~-t-~-t-.;---t0Ul~~: ±~~NOM.~ 
GND;~ ~ io-Jfa MIN. 

Delay Tolerance: ::!:5%. 
Worleing Voltage: 50 volts DC. 
Temp. Coefficient Over 0 to eooc: 100 parts/million/oe. 

\200 .019 NOMINAL 

1·1392 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2350 DELAY LINES 2350 

.A.LLEN .A. VJ:ONJ:CS, :INC. SEE OUR PAGES UNDER 

224 EAST SECOND STREET • MINEOLA, NEW YORK 11501 • PHONES: 516-248-8080 OR 516-747-5450 FILTERS 
SECTION 2700 

"LC DIP" THE WORLD'S SMALLEST' 
DUAL-IN-lINE 14 PIN TAPPED LUMPED CONSTANT DELAY LINE 

WRITE FOR CATALOG 

The "LC DIP" represents the smallest delay line currently 
available. It is a lumped constant delay line offering the ulti
mate in high density packaging and tapping capabilities. 

These units are excellent for high frequency applications. The 
availability of 10 equal delay increments and the dual-in-Iine 

packaging along with its low silhouette make for compatibility 
with semiconductor and other assemblies where circuit board 
height must be held to a minimum. The foregoing makes the 
"LC DIP" extremely adaptable for the computer and allied 
i nd ustri es. 

To order specify Part No. followed by the leiter "A" or 
"B". 
• Units with asterisk available in "B" lead Configura

tion only. 
For lead Configuration "A" or "B", call factory and 
request catalog. 

ATTN. COMMUNICATION FIELD: VARIABLE DELAY for RADIO PAGING 
In recent years, the communication industries have directed a good 
deal of attention to the development of devices suitable for delay 
correction of signals sent to remote transmitters. Paging systems use 
this form of delay correction and are one of the popular fields to 
employ these delay units. 

10 steps x 5 "s plus 
Fixed Delay 

" "'~·NO. Micro- .;. 

'.' seconds 

FIxed Delay 

AV400·0·S0 0 
AV400·50·50 50 
AV400-100·50 100 
AV400·1S0-S0 lS0 
AV400·200·50 200 
AV400-2S0·50 2S0 
AV400-300·S0 300 
AV400-350·50 3S0 
AV400-400·50 400 
AV400-450-50 450 

Total Delay 
Tolerance 5%. 
Impedance 600 ohms unbalanced. 
Bandwidth - greater than 3.2 

KHz. 
Units are supplied in metal can 

2 x 3lh x 5 inches. 
Four 8/32 inserts and the switch 

are located on one of ihe 2 x 
31h inch surfaces. 

Four turret terminals (input, out· 
put and 2 grounds) are located 
on the opposite 2 x 3lh inch 
surface. 

CALL FACTORY 

6 SPACES 
@ .100 '-.010 

.. 600" .010 
(Noncumulative) 

Delay Tolerance: 
For delays less than 50 nanoseconds: 

±10% or 1 nanosecond (whichever is 
greater) . 

For delays of 50 nanoseconds or more: 
±5% or 4 nanoseconds (whichever is 
greater). 

PART NO. AV-l031-0-1100 
Total Delay Tolerances 5% -
Insertion Loss 6db 
This unit has two rotary switches. One rotary 
adjusts the delay in steps of one hundred micro
seconds for a total of 1000 microseconds. The 
second switch steps the delay up in 10 micro
second increments to 100 microseconds. 

All delay outputs are the summation of in
dividual lines. Impedance is 600 ohms un
balanced. Bandwidth .for total delay of 1100 
microseconds is greater than 3.2 KHz. Units are 
supplied in a metal can 2" x 11" X 4". Four 
inserts and 2 switches are located on one of the 
11" x 2" surfaces. Four turret terminals (input. 
output and 2 grounds) are located on the qppo· 
site 11" x 2" surface. 
PART NO. AV-l031R-O-ll00 
Same as above except designed for 2 adjacent 
units to be rack mounted. Size: 3" x 8" X 8". 

SERIES "HF", "HR" & "VHR" LUMPED CONSTANT DELAY LINES 
HIGHEST T~~~ ~~~~Y RATIO EVER BUlL T! 

These Delay Lines have the highest ratio of time delay to rise are characterized by tight time delay tolerances, low pulse 
time that has ever been built in a Lumped Constant Line. Unlike distortion, excellent phase linearity and good temperature 
other types of high ratio lines, the Lumped Constant Delay Line stability. . 
has a passband from D.C. to its cutoff frequency and maintains To calculate rise time in microseconds, divide the ratio into the 
a constant delay over these frequencies. These lines are also delay. To calcul~te bandwidth, divide rise time in microseconds 
unique in that they offer relatively low insertion loss. The units into .36. Answer will be in MHz. Attenuation range 9 to 20db. 

uHF" uHR" uVHR" 
50/1 RATIO 100/1 RATIO 150/1 RATIO 

Delay Range .25 to 10 microseconds Delay Range 11 to 500 microseconds Delay Range 5 to 500 microseconds. 

75/1 RATIO 130/1 RATIO 200/1 RATIO 
Delay Range .5 to 10 microseconds. Delay Range 5 to 500 microseconds Delay Range 10 to 75 microseconds. 

100/1 RATIO 250/1 RATIO 
Delay Range 1 to 10 microseconds. Delay Range 20 to 100 microseconds. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1393 





2350 DELAY LINES 

SAW Bandpass Filters: Optimumampltude~phasecharacteristics 
lor radar, ECM, ESM and communications filtering . 

• 

Frequency Synthesizers: Unique design provides optimized program
mable frequency source for today's most 

~~~~~~~~~c::~~~l~~~~~~1l,&~~rl 
lelemetry,navigational equipment and 
satellite communications. 

Frequency 0""" 25to5GHz 
S1eppingBandwidIh 6OOt.tHz 
Non Harmonic Spurious 60dBc 
Hannanic Spurious -35dBc 
OLCputPower +23dBm 

Phase noise -60 dBca110 Hz 

Compact/Callity Free 

Bulk Acoustic Wave (BA W) Practicat and economical memory for,adar, 
Delay Lines and communications and TV signal processing. 

Subsystems: 

Q ...... 
Frequency 5 to 100 MHz 
Bandwidth 1050 MHz 
~1 ... 104.8ms 
t.tulliplechaMel ...... bIies _1m 

SAW and IMCON Dispersive The powerful signal processing 
Delay Lines: tool lor radar, ELtNT, ESM receivers 

I SAWID SAWRAC -I~- l000t.tHz l000t.tHz 3Ot.tHz 
<50%'. <5O%f. <50%~ 
< ..... ,,<I::&: "<~ ~_Produc:t <2000 - 30db 35db 40db _Loss 
» .. db :JO. .. db 2O-4OdIi 

Oven No Ves Ves 

SAW Hybrid Oscillators: Compact, rugged, alignment-tree frequency 
sources available in standlard induslly packages 
for PC mounting. Two types available: 

SAW Del., LIne VoI_ Control OlClllatcn 
SAW R_SlablllzedOoc:ltlalcn 

FLM'ldamentaJ Frequency Output .1 101.1 GHz 
Non Harmonic Spurious -50dBc 
HarmonicSpurious -dBc 

OU1potP~ 
+10dBmmin. 

inlo2:1load 

Acousto-Optic Products: Controt6ng laser energy in cornputerprinting -.---
LN. visible, near infrared 
Modulation bandwidth to 

20t.tHz 
Contrast ratio in excess 

ot1000to1 
De1Iaction eI1icIency 

D~::,,85% 

_DoIIocIDn 
uv. visible, noarlnlrarad 
_10300_ 
AccesstirnaSOOnsfD 10". 
Drivers available 

-Avallabletoral 
commen:iallYAG -Ford:I':.:;:" 
0U1puI 

@ ANDERSEN LABORATORIES 
Andersen Laboratories, Inc., 1280 Blue Hills Avenue, Bloomlield, CT 06002 Telephone (203) 242-07611TWX 710-425-2390 

2350 
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2350 DELAY LINES 2350 

bel defining a degree of excellence 

series 

DICITAL 
TECHNICAL INFORMATION 14 PIN 5 TAP 

Bel Fuse Digital Delay Lines Series 0447 features r-- .BO MAX. ----l five equally tapped delay lines with total delays of 25 
to 500 nanoseconds. The lines are compatible with 
TIL and DTL circuits. Either Logic "1" or Logic "0" 

~ 
+ Inputs are accepted. cascading of units causes no .275 MAX. undesirable reflections. The reduced dimensions, , with standard Dip Pin·Out permits dense packaging 

on your circuit board. .12MIN. 
SpeCial designs upon request. .045'~ l'~~.OlB t 12 4 10 6 8 

~14f- -l~ll~- X--i 
INPUT TEST CONDITIONS 1.30 t 2°1 r·1O 

.OOB...L [l!] "" CD !Ill ---r f IN1 I '1 10 i .012T I ~ I 
Pulse VOltage . 30±.01 ~OMAX . 

GND 1 ITT T II I 3.2 Volts 
Rise TIme 3.0 Nsec. [!J III '" !II ~ i 

'-- ________ -..J 

Supply Current 60 ma TVP 
Pulse Width Min. of 40% delay h3SPACE~ 

~ .20± .01 

ELECTRICAL CHARACTERISTICS Part Number TO (1)(3) TO Tap (1) (3) Tr(2) (3) 

Supply Voltage Vee 4.75 to 5.25 Volts 
0447-0025'02 25NS 5NS 4NS 

Logic 1 Input Current 50 Mlcroamps Max. 0447·0050·02 50NS 10NS 4NS Logic 0 Input Current -2 Milliamps Max. 
Logic 1 Output Voltage 2.6 Volts Min. 

20NS Logic 0 Output Voltage .5 Volts Max. 0447-0100-02 100NS 4NS 
All Measurements Made at VCC = 5.0 Volts (a 25"C 

0447-0150-02 150NS 30NS 4NS 

0447-0200-02 200NS 40NS 4NS 

DRIVE CAPABILITIES 0447-0250-02 250NS ·50NS 4NS 

0447-0300-02 300NS 60NS 4NS 
LogiC 0 Output 10 TIL LoadSlTap Max. 

0447-0350-02 350NS 70NS 4NS (20 TIL) Loads/Unit Max,) 
LogiC 1 Output 10 TIL Loads/Unit Max. 

0447-0400-02 400NS SONS 4NS 

· • COMPATIBLE WITH TIL AND DTL CIRCUITS 
0447-0450-02 450NS 90NS 4NS 

• DELAY TOLERANCE ± 2Nsec or 5% WHICH-
EVER IS GREATER OFF NOMINAL DELAY 

0447-0500-02 500NS 100NS 4NS 

• OPERATING TEMPERATURE RANGE O°C TO 
70°C (1) DELAYS MEASURED AT 1.5 Volt level on leading edge only. 

• OTHER DELAYS UPON REQUEST (2) Rise times measured from .75 Volts to 2.4 Volts 
(3) Measured with no loads on taps. 
(4) Measured at 1.5 volts L-H and H-L. 

bel BEL FUSE INC. 19. ''" ,,,,I St .. ,,· t,,, .. C,ly. Nt 01302' [2011432·0463 • ,.X )[OIlO 530! 
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2350 DELAY LINES 2350 

bel defining a degree of excellence 

DELAYLINES 
16 PIN· STAP FIXED DELAY 

14 4 12 6 10 

vee 16 o-f-i J~~~, ~ ~ ~ -i . 
IN10 rv I 11 

I I 
GNUle L.- ~_ T T T T J 

1----.870 ..... ---l 

f ~ .275 max. 
i , " 

.150 .. ln I . i . iii I I i .015 "'n. , 

t .Iooi t- i 1 
I T ~-i-ilr-r-~-~ 

.400 ...... 300 I . iii i . I ! -.L01 10 _ Gl-GH5) 0-0·GHD-(i)-

vee P14 e>---Hc - - - --1 
INP1~P80UT 

GNDP7 _____ J 

r- .80 MAX--1 ~ R .275 MAX 

J I I .12 MIN 

-.j~.018 i.-.045 f O"TT 
L .30±.01 

"" "" -L i T ---
.008 I ;1 
.012 ~60 ± .01 

Part Number TO (1) (3) TO Tap (1) (3) Tr (2) (3) 

0447-0025-01 25NS 5NS 4NS 

0447-0050-01 50NS 10NS 4NS Part Number TO (4) (3) TR(2) (3) Part Number TO (4) (3) TR(2) (3) 

0447-0100-01 100NS 20NS 4NS 0447-0010-06 10NS 4NS 0447-012§·06 125NS 4NS 

0447-0150-01 150NS 30NS 4NS 0447-0020-06 20NS 4NS 0447-0150-06 150NS 4NS 

0447-0200-01 200NS 40NS 4NS 0447-0030-06 30NS 4NS 0447-0175-06 175NS 4NS 

0447-0250-01 250NS 50NS 4NS 
0447-0040-06 40NS 4NS 0447-0200-06 200NS 4NS 

0447-0300-01 300NS 60NS 4NS 
0447-0050-06 50NS 4NS 0447-0250-06 250NS 4NS 

0447-0060-06 60NS 4NS 0447-0300-06 300NS 4NS 
0447-0350-01 350NS 70NS 4NS 

0447-0070-06 70NS 4NS 0447-0350-06 350NS 4NS 

0447-0400-01 400NS 80NS 4NS 
0447-0080-06 80NS 4NS 0447-0400-06 400NS 4NS 

0447-0450-01 450NS 90NS 4NS 0447-0090-06 90NS 4NS 0447-0450-06 450NS 5NS 

0447-0500·01 500NS 100NS 4NS 0447-0100-06 100NS 4NS 0447-0500-06 500NS 5NS 

bel BEL FUSE INC. 198 ''" ",,' 51"" • 1m" C.". N I 07302' 11011 mom· TWX 710·730·53"' 
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2350 DELAY LINES 

bel defining a degree of excellence 

I-- .80 -1 

DIGITAL DELAY LINE SERIES 0447 
10 TAP 

• Compatible with TTL and DTL circuits 
• Delay tolerance ± 2NS or 5% whichever is greater 

off nominal delay 

• Other delays upon request 
• Operating temperature range O·C to 70·C 

~
----r,-

.275 MAX. 

_--to;- .'5~MIN. 
T 

FIG. 1 

-r 
.300 .40 

~ 1 13 3 12 4 11 5 10 I • 8 OUT 

~;gtttttttm 
FIG. 1 (1) (3) (1) (3) (2) (3) FIG. 2 

Part Number Total Delay Delay/Tap Rise Time Part Number 

0447·0050-10 50NS 5NS 4NS 0447·0050-05 

0447-0100-10 lOONS IONS 4NS 0447-0100-05 

0447-0150-10 150NS 15NS 4NS 0447-0150-05 

0447-0200-10 200NS 20NS 4NS 0447·0200-05 

0447-0250·10 250NS 25NS 4NS 0447-0250-05 

0447-0300-10 300NS 30NS 4NS 0447-0300-05 

0447-0350-10 350NS 35NS 4NS 0447·0350-05 

0447-0400·10 400NS 40NS 4NS 0447·0400-05 

0447-0500·10 500NS 50NS 5NS 0447-0500-05 

0447-0750-10 750NS 75NS 5NS 0447-0750·05 

0447-1000-10 1000NS 100NS 5NS 0447-1000-05 

(1) Measured at 1.5 Volt level leading edge 
(2) Measured from. 75V to 2.4 Volt 

(3) Measured with no loads on taps. 

Pulse Voltage 
Rise Time 
Supply Current 
Pulse Width 

INPUT TEST CONDITIONS 

3.2 Volts 
3.0 Nsec. 
120 ma TYP 
Min. 0140% Delay 

Elt;CTRICAL CHARACTERISTICS 

Supply Voltage Vcc 4.75 to 5.25 Volts 
Logic 1 Inpul Current 100 Microamps Max. 
Logic 0 Input Currenl -4 Milliamps Max. 
Logic 1 Output Voltage 2.6 Volts Min. 
Logic 0 OUlput Voltage .5 Volts Max. 

All Measurements Made at VCC = 5.0 Volts@ 25°C 

logic 0 OutpUI 

Logic 1 OutpUI 

DRIVE CAPABILITIES 

10 TTL loadslTap Max. (20 TTL 
loads/Unit Max.) 

10 TTL LoadslUnit Max·. 

2350 

bel BEL FUSE INC. 198 Van Vcrst Street· Jersey City. N J 07302· (201) 4320463 • TWX 7107305301 

1·1398 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2350 DELAY LINES 

bel defining a degree of excellence 

SINGLE-IN-LINE 
DIGITAL DELAY LINE SERIES 0447 

10 TAP 
- Compatible with TIL and DTL circuits 
- Delay tolerance ::!: 2NS or 5% whichever is greater off nominal delay 
- Operating temperature range O°C to 70°C 
- Other delays upon request 

1.46 max. 

Bel Fuse t 4 5 6 7 B 910111213 

.35 max. 

i GN:~:Qtmtttm 2 3 4 5 6 7 B 9 10 11 12 13 14 

13 Spaces (a .100 = 1.30 :'" .01 

.10min. 
\jI 

Pins .012 x .020 flat lead 

~,-,--I 0 __ 0 _0 _____ 0 ----LJ4 1I_·20 ____ ;ax 

or 24 awg tinned copper 

(1) Measured at 1.5 Volt level Leading edge 
(2) Measured from .75V to 2.4 Volt 
(3) Measured with no loads on taps. 

Part Number 

0447-0050-07 

0447-0100-07 

0447-0150-07 

0447-0200-07 

0447-0250-07 

Pulse Voltage 
Rise Time 
Supply Current 
Pulse Width 

(1) (3) (1) (3) (2)J3) 

Total Delay DelaytTap Rise Time 

50NS 5NS 

lOONS tONS 

150NS 15NS 

200NS 20NS 

250NS 25NS 

INPUT TEST CONDITIONS 

3.2 Volts 
3.0 Nsec. 
120 maTYP 

4NS 

4NS 

4NS 

4NS 

4NS 

Min. of 40% Delay 

ELECTRICAL CHARACTERISTICS 
r--------------------

Supply Voltage Vcc 4.75 to 5.25 Volts 
Logic 1 Input Current 100 Microamps Max. 
Logic 0 Input Current - 4 Milliamps Max. 
Logic 1 Output Voltage 2.6 Volts Min. 
Logic 0 Output Voltage .5 Volts Max. 

All Measurements Made at VCC - 5.0 Volts@ 25° C 

Logic 0 Output 

Logic 1 Output 

DRIVE CAPABILITIES 

10 TTL LoadsiTap Max. (20 TTL 
loads/Unit Max.) 

10 TTL Loads/Unit Max. 

2350 
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2350 DELAY LINES 2350 

bel defining a degree of excellence 

.ooa--L 

.012T 

DIGITAL DELAY LINE SERIES 0447 
DYNAMIC RAM TIMING DEVICE 

,r-- .ao MAX. ----j -'.-.275 MAX. 

.045~ l ~ ~O18 
. .10 

t 
.12 MIN. 
l 

r-
VCC14~ 

I 
,IN 1 

12 4 10 6 8 

.30 t20 

GND7~----~~~~~ I L- ________ -J t [I] [I] 

tEl III lID 

ID l1li 

lID 

-r 
.30:!:.01 

t 
JOMAX. 

h3SPACE~ 
~ .20± .01 

(1) DELAYS MEASURED AT 1.5 Volt level on leading edge. 
(2) Rise times measured from .75 Volts to 2.4 Volts. 

part 
Number 

0447-0339-99 
0447-0399-99 
0447-0439-99 
0477-0499-99 

P 12 
25 ± 5 
30 ± 5 
40 ± 5 
85 ± 5 

Pulse Voltage 
RiseTime 
Supply Current 
Pulse Width 

(3) Measured with no loads on taps. 

Nom. Delay at ea. tap In Nsec (11, (31 

P 4 P 10 
45 ± 5 160 ± 8 
80 ± 5 220 ± 11 

100 ± 5 265 ± 13 
140 ± 7 320 ± 16 

IN PUT TEST CONDITIONS 

P 6 
185 ± 9 
250 ± 12 
290 ± 14 
345 ± 17 

3.2 Volts 
3.0 Nsec. 
SO ma TYP 

P 8 
340 ± 17 
400 ± 20 
440 ± 22 
515 ± 25 

Min. of 20% Delay 

ELECTRICAL CHARACTERISTICS 

Supply Voltage Vcc 4.75 to 5.25 Volts· 
Logic 1 Input Current 50 Microamps Max. 
Logic 0 Input Current - 2 Milliamps Max. 
Logic 1 Output Voltage 2.S Volts Min. 
Logic 0 Output Voltage .5 Volts Max. 

All Measurements Made at VCC = 5.0 Volts @' 25°C 

Logic 0 Output 

Logic 1 Output 

DRIVE CAPABILITIES 

10 TTL LoadslTap Max. (20 TTL 
loads/Unit Max.) 

10 TTL Loads/Unit Max. 

RlseTlme 

(21 (31 

4 
4 
4 
5 
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....l .010 T 

DlelTAL DELAY LINE SERIES 0447 
TRIPLE OUTPUT MODULE 

I-- .80 MAX ----I 

.20±.01 

1::::/ J:E:I tEl IEJ 

GJ GJ t::I GI 

.275 M AX 

t 
.12 MIN 

I 

.30± .02 

1 

f 
.40 MAX 

I 

14 r X- -----, 

I X'. X' I 
IN 1'~120UT 

~-~; G~~ ~~. : 10 OUT 
I I 

GND 7 I : 

5ntJX x I 8 OUT I I 
I I 

7 I _______ ...J 

vee 

IN 

GND 

~ .60±.01 ~ 
(1) DELAYS MEASURED AT 1.5 VOLT LEADING EDGE ONLY 
(2) RISE TIME MEASURED FROM. 75 VOLTS TO 2.4 VOLTS 
(3) MEASURED WITH 1 TTL LOAD (15PFl ON EACH OUTPUT 

Part Number Delay Time Rise Time 
0447-00 1 D-A3 10 NS ±1.5 NS 3NS 
0447 -0020-A3 20 NS ±1.5 NS .--3NS--

_. 
3 NS 30 NS ±2.0NS 0447-oo30-A3 1--. 

0447-oo40-A3 40 NS ±2.0 NS 3NS --
0447 -0050-A3 

-.--
50 NS ±2.5 NS 3NS --

--
0447 -0060-A3 60 NS ±3.0 NS 4NS 
0447-007D-A3 70NS ±3.5 NS 4NS--

0447-0080-A3 80 NS±4.0 NS 4NS 
0447-009D-A3 90 NS ±4.0 NS 4NS 
0447-0100-A3 100 NS ±5.0 NS 4NS 
0447 -0125-A3 125 NS ±6.0 NS 4NS ------_. __ .. -.- ._----_ .. __ ._--- - ... --....... - --

INPUT TEST CONDITIONS 

Pulse Voltage 
Rise Time 
Pulse Width 

3.2 Volts 
3 Nsec 
Min 100% of Total Delay 

ELECTRICAL CHARACTERISTICS 
Supply Voltage 
Supply Current 

Logic 1 Input Current 
Logic 0 Input Current 
Logic 1 Output Voltage 
Logic 0 Output Voltage 
Temperature Range 
Temperature Coefficient 

5 Volts ±.25 Volts 
Constant "0" in 115 ma max 
Constant "1" in 90 ma max 
50 /La max 
-2 ma max 
2.6 Volts min 
.5 Volts max 
OOC to +70oC 
1.5 Nsec +100 ppm/oC max 

2350 
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2350 DELAY LINES 

bel defining a degree of excellence 

DELAY LINES 
14 PIN DIP 

• Built to conform to MIL-D-23859. 
• Temperature Range - 55°C to + 125°C. 
• Temperature Coefficient 100 ppm/oc or less. 
• Will meet most stringent MIL requirements. 
• Low attenuation. 
• Excellent pulse fidelity. 
• Compatible with TIL and other logic modes. 

r- .BOMAX l' 

T~ 
'" '\~1 ~ + ~ ~'" 

.01B 

r·3251 
Ir"" II 
K", 
1-.3001 

2350 

• Other delays available upon request. 
• Contact Bel Engineering for special applications. 
• untapped Units Available Upon Request. 
• 16 PIN DIP Also Available 

"NI~T iT Tf ttl t t VI T[ r,ourl 
'.'0 I I I I I I I I I I I 0'.' 

H 8 

TOtal Delav. Distortion Attenuation Impedance ±10% 
Nsec +5', llIp Delay +Max.% Max. % SOl! 100l! 200l! 

5 .5±.3 10 5 0446·0005·50 011116·0005·01 00116·0005·02 
Tr=3 Tr=3 Tr= 3.5 

10 1 ±.35 10 5 0446·0010·50 011116·0010·01 0446·0010·02 
Tr = 3.B Tr= 3.B Tr=1I 

20 2±1 10 5 011116·0020·50 011116·0020·01 011116·0020·02 
Tr=5 Tr= 5 Tr=5 

30 3±1 10 5 01146·0030·50 0446·0030·01 0446·0030·02 
Tr=7 Tr=7 , Tr=7 

40 4±1 10 5 0446·0040·50 0446·0040·01 0446·0040·02 
Tr=B.5 Tr=B.5 Tr=B.5 

50 5±2 10 5 0446·0050·50 0446·0050·01 0446·0050·02 
Tr=10 Tr=10 Tr=10 

60 6±2 10 B 0446·0060·50 0446·0060·01 0446·0060·02 
Tr=12 Tr=12 Tr=12 

70 7±2 10 B 0446·0070·50 0446·0070·01 0446·0070·02 
Tr=14 Tr=14 Tr=14 

BO B±2 10 B 0446·00BO·50 0446'00BO'01 0446·00BO·02 
Tr=16 Tr=16 Tr=16 

90 9±2 10 B 0446·0090· 50 0446·0090·01 0446·0090·02 
Tr=1B Tr=1B Tr=1B 

100 10±3 10 10 0446·0100·50 0446·0100·01 0446·0100·02 
Tr=20 Tr=20 Tr=20 

150 15±3 10 10 0446·0150·50 0446·0150·01 0446·0150·02 
Tr=30 Tr=2B Tr=30 

200 20±3 10 10 0446·0200·50 0446·0200·01 0446·0200·02 
Tr=40 Tr=35 Tr=40 

250 25±3 10 10 0446·0250· 50 0446·0250·01 0446·0250·02 
Tr=50 Tr-45 Tr-SO 

300 30±3 10 10 0446·0300·50 0446·0300·01 0446·0300·02 
Tr=60 Tr-60 Tr-60 

400 40±3 10 10 0446·01100·50 0446·0400·01 0446·0400·02 
Tr-BO Tr-80 Tr-BO 

500 50±3 10 10 0446·0500·50 0446·0500·01 0446·0500·02 
Tr-100 Tr-100 Tr-100 

bel BEL FUSE INC. 198 Van Vorst Street· Jersey City, N J 07302· 12011432·0463 • TWX 710·730 5301 
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SINGLE-IN-LiNE DELAY LINES 

compatible with ECl and TTL circuits 
• temperature coefficient of delay = 100 PPM C max 

DIST. = 7.5% max 
Operating temp. range 

2350 

-- 55C to -t 125 'C 

TIME DElAY RISE TIME O.C.R. MAA PART NUMBER 

• Rise time 20-80°0 
• Pins 24 AWG tinned copper 
• OWV - 50VOC 

r- _BOM~-1 

~
--;r-

.02 .25 ~~ 
i.-. GIN OUIG~_ 

~~ +0 41 
.10 :!: .02 6 Spaces (ff IN 

.100=.600 2 
t 

~ -II 0 0 0 00 oll_2---r--omax 
41 

Pins 24 AWG T mned Copper 
or .100 x .20 Flat Lead 

plplOOlp 

~ 
GND 

1-7 

• Rise time = 10t090% • Taps available upon request 
• OWV = 50VOC 
• mST. = 10% max 

• Other delay increments available 
• Other PIN OUTS Available 

13 Spaces (Il .100 = 1.30 :::!:: .01 

.065L IE T11fr-,-,-, -, ,-, -. ,-, -, -, -, -, -"'II~_ 

• Rise time = 10-90% 
• OWV = 50VOC 

, Other delays available on request 
, Pins .Ot2" .020 flat head 

OUT 
6 

IN NS MAX IN NS 

1~.2 1.6 

2"'.2 1.6 

3",.2 1.7 

4", .2 1.7 

5~.25 I.B 

6",.3 2.0 

7~.3 2.2 

B~.3 2.4 

9~.3 2.6 

10 ~.3 2.B 

TIME DElAY RISE TIME 
IN NS MAA IN NS 

1~.3 2.6 

2 ~.3 2.75 

3~.3 2.9 

4~.3 305 

5~.3 32 

10 ~.5 4 

15~.1 5.25 

20", 1 6.1 

25", 1.2 7.5 

30 + 1.5 9.0 

35 + 1.7 10.5 

40 + 2 12.5 

45 +2.7 13.5 

50+2.5 15.0 

PART NUMBER TIME DELAY 
IN NS 

0438-0010-50 10 

0438-0020-50 20 

0438-0050-50 50 

0438-0100-50 100 

0438-0010-01 10 

0438-0020-01 20 

0438-0050-01 50 

0438-0100-01 100 

0438-0020-02 20 

0438-0050-02 50 

0438-0100-02 100 

IN OHMS 55 OHMS + lD~o 93 OHMS ~ 10', 

.20 0402-0001-55 0402-0001-93 

.25 0402-0002-55 0402-0002-93 

.37 0402-0003-55 0402-0003-93 

.50 0402-0004-55 0402-0004-93 

.62 0402-0005-55 0402-0005-93 

.IS 0402-0006-55 0402-0006-93 

.80 0402-0007-55 0402-0007-93 

.85 0402-0008-55 0402-0008-93 

.90 0402-0009-55 0402-0009-93 

.95 0402-0010-55 0402-0010-93 

ADEN. MAA PART NUMBERS 

IN % 55 OHMS ~ 10% 100 OHMS ~ 10', 200 OHMS", 10', 

3 0403-0001-55 0403-0001-01 0403-0001-02 

3 0403-0002-55 0403-0002-01 0403-0002-02 

3 0403-0003-55 0403-0003-01 0403-0003-02 

3 0403-0004-55 0403-0004-01 0403-0004-02 

5 0403-0005-55 0403-0005-01 0403-0005-02 

5 0403-0010-55 0403-0010-01 0403-0010-02 

5 0403-0015-55 0403-0015-01 0403-001502 

5 0403-0020-55 0403-0020-01 0403-0020-02 

5 0403-0025-55 0403-0025-01 0403-0025-02 

6 0403-0030-55 0403-0030-01 0403-0030-02 

6 0403-0035-55 0403-0035-01 0403-0035-02 

6 0403-0040-55 0403-0040-01 0403-0040-02 

6 0403-0045-55 0403-0045-01 0403-0045-02 

6 0403-0050-55 0403-0050-01 0403-0050-02 

TAPS IN NS TR IN NS 20 100 0 OCR 

1: .25 25 50 Ohms 8 Ohms 

2: 4 4 50 Ohms 1 Ohm 

5, 1 5 9 50 Ohms 2 Ohms 

10 • 2 18 50 Ohms 3 Ohms 

1., .25 25 100 Ohms 1 6 Ohms 

2, .4 4 100 Ohms 2 Ohms 

5,1 5 9 100 Ohms 40hms 

10' 2 19 100 Ohms 90hms 

2, .4 45Ns 200 Ohms 50hms 

5' 1 5 10 Ns 200 Ohms 12 Ohms 

10' 2 20 Ns 200 Ohms 17 Ohms 
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2350 DELAY LINES 2350 

bel defining a degree of excellence 

DUAL-IN-LINE 

r--76~ 

• Delays from 1-1000 nanoseconds_ ~TR~ • Band Width to 60 mhz_ ..- -*---r-
• Impedance 50 to 1000 ohms_ 21 

....L. 
• Resistive Terminations if desired_ 1--.2+.2+.2 '" 1- 30-1 • Tapped Delay Lines available_ 
• Several separate lines in one case_ I~ • Contact Bel Engineering for special applications_ 46 

~ GNO' 

Time Delay Impedance ±10% 
nsec ±s%* son 75n 100H 200n 500n 1000n 

0440-0005-50 0440-0005-75 0440-0005-01 0440-0005-02 0440-0005-05 0440-0005-10 
5 Tr=5 Tr=5 Tr=5 Tr=6 Tr=6 Tr=6 

10 0440-0010-50 0440-0010-75 0440-0010-01 0440-0010-02 0440-0010-05 0440-0010-10 
Tr=5 Tr=6 Tr=6 Tr=7 Tr=7 Tr=7 

0440-0015-50 0440-0015-75 0440-0015-01 0440-0015-02 0440-0015-05 0440-0015-10 
15 Tr=8 Tr=8 Tr=8 Tr=8 Tr=8 Tr=8· 

0444-0020-50 0440-0020-75 0440-0020-01 0440-0020-02 0440-0020-05 0440-0020-10 
20 Tr=10 Tr=10 Tr=10 Tr=10 Tr=10 Tr=10 

0444-0030-50 0440-0030-75 0440-0030-01 0440-0030-02 0440-0030-05 0440-0030-10 
30 Tr-12 Tr-10 Tr=10 Tr=10 Tr=10 Tr-15 

0444-0040-50 0444-0040-75 0440-0040-01 0440-0040-02 0440-0040-05 0440-0040-10 
.40 Tr=17 Tr=20 Tr=13 Tr=13 Tr=15 Tr=20 

0444-0050-50 0444-0050-75 0440-0050-01 0440-0050-02 0440-0050-05 0440-0050-10 
50 Tr-18 Tr=20 Tr=15 Tr=15 Tr=18 Tr=30 

0444-0060-50 0444-0060-75 0444-0060-01 0440-0060-02 0440-0060-05 0440-0060-10 
60 Tr=23 Tr=20 Tr=18 Tr=20 Tr=22 Tr=35 

0444-0070-50 0444-0070-75 0444-0070-01 0440-0070-02 0440-0070-05 0440-0070-10 
70 Tr=23 Tr=22 Tr=19 Tr=22 Tr=25 Tr=35 

0444-0080-50 0444-0080-75 0444-0080-01 0440-0080-02 0440-0080-05 0440-0080-10 
80 Tr=28 Tr=22 Tr=19 Tr=25 Tr=30 Tr=40 

0444-0090-50 0444-0090-75 0444-0090-01 0444-0090-02 0440-0090-05 0440-0090-10 
90 Tr=30 Tr=23 Tr=20 Tr=26 Tr=33 Tr=45 

0444-0100-50 0444-0100-75 0444-0100-01 0444-0100-02 0440-0100-05 0440-0100-10 
100 Tr=35 Tr=23 Tr=20 Tr=28 Tr=35 Tr=50 

0444-0125-50 0444-0125-75 0444-0125-01 0444-0125-02 0440-0125-05 0440-0125-10 
125 Tr=45 Tr=30 Tr=22 Tr=30 Tr=37 Tr=55 

0444-0150-50 0444-0150-75 0444-0150-01 0444-0150-02 0440-0150-05 0444-0150-10 
150 Tr=50 Tr=35 Tr~27 Tr=30 Tr=40 Tr=60 

0444-0200-50 0444-0200-75 0444-0200-01 0444-0200-02 0444-0200-05 0444-0200-10 
200 Tr=55 Tr=50 Tr=37 Tr=40 Tr=40 Tr=60 

0444-0300-01 0444-0300-02 0444-0300-05 0444-0300-10 
300 Tr=57 Tr=,60 Tr=55 Tr=60 

0444-0400-02 0444-0400-05 0444-0400-10 
400 Tr=60 Tr=65 Tr=70 

0444-0500-02 0444-0500-05 0444-0500-10 
500 Tr=110 Tr=95 Tr=95 

0444-0600-02 0444-0600-05 0444-0600-10 
600 Tr=110 Tr=100 Tr=125 

0444-0700-02 0444-0700-05 0444-0700-10 
700 Tr=120 Tr= 110 Tr=120 

0444-0800-05 0444-0800-10 
800 Tr=120 Tr=125 

0444-0900-05 0444-0900-10 
900 Tr=135 Tr=135 

0444-1000-05 0444-1000-10 
1000 Tr=150 Tr=150 
'or 1 nsec (whichever Is greater) 
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2350 DELAY LINES 

bel defining a degree of excellence 

TAPPED DELAY LINES 
A ~I' --1.25·-----!1 

I I~ 

~~, ~.L~~LJ.,~ 
I~ T.~ 00000000 

G 13 1 

L.._OU-'~5_'__-'--'-__ GO_' .~ I 00000000 -L 

.032 diameter leads 

B End View 

r-w-oj 

.5091 
.375 MinI T .032 Tinned Copper 

.25 1 6.125 \. .1 
31~ ~ -- -------------------•. -- -I . I t"-e.a-lI - ---------- - ---- __ " __ 8_8_ 

I U u 
"I I II 4.00" ., \ 

.25 .25 8.32 studs 

.25 .25 Hook TeL available at slight add cost 

C I' 6.125 l r-3.0----j 

fsfJ -:jTf~~:~ -:. :: = = = = = .:-.:~~~:~:.. :--1 I=T 
.25 m .25 m 8.32 Sl''' .... -

I.~"l" '~ '" " " '" "" """ " '" '" '~' '" Jl·~ ,,,~.~,,~, 
---l 1.0 I~ 4.12 ~I 

D 
" I " " I " " I " " I " " II " " II 1------5.5-----~ 

.~ 

G r 0"" ............... t 80 ;.5 1 
51: .... ! .. · .. ···· .. · .... · .. ·! .. ! G I I I I 5 
50: .... !. ................... ! .. ! G ---r--:, 2.0 

I I II a5 
I I I. 

G i INj ...... • ........ • .... j211 ~5 

03 t.. I. 6 II EaUAl SPACES 10.10 -l-.6~ 
. 2 PINS I' I IHaUAl SPACES @.15 1.45J· I 

I 

2350 

Part NO. Delay nsec Tr nsec NO.ofTaps Delay/Tap nsec Impedance Width" style 
0414·0155-01 15 5 15 1 1 DOll '12 A 
0414·0155-02· 15 5 15 1 2oo11 '12 A 
0414-0155-03 15 5 15 1 5O011 '12 A 
0414-0131-01 100 15 20 5 500!.! .a B 
0414-0447-01 200 25 20 10 50011 .a B 
o414-044a-01 300 35 20 15 soon .a B 
0414-0449-01 400 45 20 20 soon .a B 
0414-0131-02 500 55 20 25 soon .8 B 
0414-0450-01 600 60 20 30 soon .a B 
0414'0451-01 700 70 20 35 soon .a B 
0414-0452-01 aoo 80 20 40 soon .a B 
0414-0453-01 900 90 20 45 soon .a B 
0414-0131-03 1000 100 20 50 soon .a B 
0404-0454-01 1000 30 100 10 100n 2.0 D 
0414-0455-01 2000 200 20 100 5O011 .a B 
0404-0456-01 3000 300 20 150 soon .a B 
0404-0457-01 4000 400 20 200 soon .8 B 
0404-0458-01 5000 500 20 250 5O011 .8 B 
0404-0459-01 7500 750 20 375 SOOll 1.2 B 
0404-0460-01 10,000 1000 20 500 SOOll 1.2 B 
0404-0461-01 12,500 750 25 500 soon 3 c 
0404-0462-01 15,000 900 30 500 SOoll 3 C 
0404-0463-01 17,500 1100 35 500 SOOll 3 C 
0404-0464-01 20,000 1200 40 500 SOOll 3 C 

, 
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2350 DELAY LINES 

bel defining a degree of excellence 

DISTRIBUTIVE 
A 

~IN 

B 

G'~ ---.
OUT'===-~ 

Lead Dia. = .032 

I--- 1.0"----1 I- .50-1 

==i F·{O D+ 
T .J' . G I==---r I .40 

~IN ________ O~U~TJ~---- ~ 
Lead Dia. = .032 

C 
1-0-1-----2.25 .. ----..... 1 r-.50 -j 

~1~Gr-~IN------------O,U~T-wG~IJE~ 
L 25 U .250 U U I . 1: ~ 1.50 1.75 1 I ~ .251-

I 0 0 
o 0 

D 
Lead Dia. = .032 

1-1'-- 2.25~ ~f-1.0"-l 
I I .30 ~ 

Ul-~ --2.05··~' t '-.75 ~ 
OIM aUTO 

o G GO 

Lead Ola. = .032 

~E 
1-1 -- l" I -j.40 f-

IG '" o",II~ 
2S-! u ~. U. I , 

. . [EO"---i 5" -----I -.20-

I 0 0 0 I 
Lead Dia. = .032 

Lead Dia. = .032 

G 
~I ===-...!:l·:....:· ==~I ~ I- w"-l 

j '-Trl U --,.Ur--------.r--rr-'I T~c:::J 
t=:; J U .sJ I ~2 u I-

25 1.50 5".r I 

Lead Dia. = .032 

The condensed version of our catalog 
items are listed here showing the most 
widely used sizes and types available for 
prompt shipment. Space prohibits the 
full listing of the many specials and the 
variations available. 

CAUTION: Before finalizing your de
sign. it is highly recommended you con
tact our Engineering Staff for their ex
pert guidance. founded on our vast 
experience and up-to-date technOlogy 
- a phone call can save you valuable 
time and m~ney. 

2350 
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2350 DELAY LINES 2350 

bel defining a degree of excellence 

DELAVLINES 
Part Number -Impedance ± 10% DELAY RISE LEAD 

TIME TIME CON- SPACING LENGTH WIDTH 
:l:S% nsec FIGU- "S" "L" "W" 

9311 , 20011 SOOIl 100011 nsec 9311 RATION INCHES INCHES INCHES 

0420-0001-93 0420-0001-02 0420-0001-05 0420-0001-10 1 4.0 A - 1.0 .3 
0420-0002-93 0420-0002-02 0420-0002-05 0420-0002-10 2 4.0 A - 1.0 .3 
0420-0003-93 0420-0003-02 0420-0003-05 0420-0003-10 3 4.0 A - 1.0 .3 
0420-0004-93 0420-0004-02 0420-0004-05 0420-0004-10 4 4.0 A - 1.0 .3 
0420-0005-93 0420-0005-02 0420-0005-05 0420-0005-10 5 4.0 A - 1.0 .3 
0420-0010-93 0420-0010-02 0420-0010-05 0420-0010-10 10 4.0 A - 1.0 .3 
0420-0015-93 0420-0015-02 0420-0015-05 0420-0015-10 15 4.0 B - 1.0 .5 
0420-0020-93 0420-0020-02 0420-0020-05 0420-0020-10 20 4.0 B - 1.0 .5 
0420-0025-93 0420-0025-02 0420-0025-05 0420-0025-10 25 5.0 C - 2.25 .5 
0420-0030-93 0420-0030-02 0420-0030-05 0420-0030-10 30 6.0 C - 2.25 .5 
0420-0035-93 0420-0035-02 0420-0035-05 0420-0035-10 35 7.0 C - 2.25 .5 
0420-0040-93 0420-0040-02 0420-0040-05 0420-0040-10 40 8.0 C - 2.25 .5 
0420-0045-93 0420-0045-02 0420-0045-05 0420-0045-10 45 9.0 C - 2.25 .5 
0420-0050-93 0420-0050-02 0420-0050-05 0420-0050-10 50 9.0 C - 2.25 .5 
0420-0055-93 0420-0055-02 0420-0055-05 0420-0055-10 55 10.0 0 - 2.25 1.0 
0420-0060-93 0420-0060-02 0420-0060-05 0420-0060-10 60 10.0 0 - 2.25 1.0 
0420-0065-93 0420-0065-02 0420-0065-05 0420-0065-10 65 11.0 0 - 2.25 1.0 
0420-0070-93 0420-0070-02 0420-0070-05 0420-0070-10 70 12.0 0 - 2.25 1.0 
0420-0075-93 0420-0075-02 0420-0075-05 0420-0075-10 75 12.0 0 - 2.25 1.0 
0420-0080-93 0420-0080-02 0420-0080-05 0420-0080-10 80 13.0 0 - 2.25 1.0 
0420-0085-93 0420-0085-02 0420-0085-05 0420-0085-10 85 13.0 0 - 2.25 1.0 
0420-0090-93 0420-0090-02 0420-0090-05 0420-0090-10 90 14.0 0 - 2.25 1.0 
0420-0095-93 0420-0095-02 0420-0095-05 0420-0095-10 95 14.0 0 - 2.25 1.0 
0420-0100-93 0420-0100-02 0420-0100-05 0420-0100-10 100 15.0 0 - 2.25 1.0 
0420-0125-93 - - - 125 15.0 G 2 3.00 .75 - 0420-0125-02 - - 125 18.0 G 2.8 3.8 .625 

- - 0420-0125-05 0420-0125-10 125 30.0 E 1.20 1.8 .4 
0420-0150-93 - - - 150 15.0 G 2 3.0 1.0 

- 0420-0150-02 - - 150 20.0 G 2.8 3.8 .625 
- - 0420-0150-05 0420-0150-10 150 27.0 E 1.20 1.8 .4 

0420-0175-93 - - - 175 20.0 G 2 3.0 1.0 
- 0420-0175-02 - - 175 20.0 G 2.8 3.8 .625 
- - 0420-0175-05 0420-0175-10 175 30.0 E 1.20 1.8 .4 

0420-0200-93 - - - 200 20.0 G 2 3.0 1.0 - 0420-0200-02 - - 200 20.0 G 2.8 3.8 .625 
- - 0420-0200-05 0420-0200-10 200 35.0 E 1.20 1.8 .4 

0420-0250-93 - - - 250 32.0 G 2 3.0 1.000 
- 0420-0250-02 - - 250 35.0 G 2.8 3.8 .625 
- - 0420-0250-05 0420-0250-10 250 40.0 E 1.20 1.8 .4 

0420-0300-93 - - - 300 40.0 G 5.125 6.125 1.5 
- 0420-0300-02 - - 300 40.0 G 2.8 3.8 .925 
- - 0420·0300-05 0420-0300-10 300 45.0 E 2.20 3.0 .4 

0420-0400-93 - - - 400 45.0 G 5.125 6.125 1.5 - 0420-0400-02 - - 400 45.0 G 2.8 3.8 .925 - - 0420-0400-05 0420-0400-10 400 55.0 E 2.20 3.0 .4 
0420-0500-93 - - - 500 65.0 G 5.125 6.125 1.5 - 0420-0500-02 - - 500 65.0 G 2.8 3.8 .925 

- - 0420-0500-05 0420-0500-10 500 70.0 E 2.20 3.0 .4 
- 0420-0600-02 - - 600 75.0 G 2.8 3.8 1.5 
- - 0420-0600-05 0420-0600-10 600 75.0 E 2.20 3.9 .4 
- 0420-0700-02 - - 700 85.0 G 5.125 6.125 .8 
- - 0420-0700-05 0420-0700-10 700 85.0 E 2.20 3.9 .4 
- 0420-0800-02 - - 800 85.0 G 5.125 6.125 .8 
- - 0420-0800-05 0420-0800-10 800 95.0 E 3.40 4.25 .4 
- 0420-0900-02 - - 900 95.0 G 5.125 6.125 .8 
- - 0420-0900-05 0420-0900-10 900 100.0 E 4.40 5.25 .4 
- 0420-1000-02 - - 1000 110.0 G 5.125 6.125 .8 
- - 0420-1000-05 0420-1000-10 1000 110.0 E 4.40 5.25 .4 
- 0420-1500-02 - - 1500 150.0 F - 6.125 2.0 
- - 04;10-1500-05 0420-1500-10 1500 150.0 F - 6.125 .8 
- 0420-2000-02 - - 2000 200.0 F - 6.125 2.0 
- - 0420-2000-05 0420-2000-10 2000 200.0 F - 6.125 .8 
- 0420-2500-02 - - 2500 250.0 F - 6.125 2.0 
- - 0420-2500-05 0420-2500-10 2500 250.0 F - 6.125 .8 - 0420-3000-02 - - 3000 300.0 F - 6.125 2.0 
- - 0420-3000-05 0420-3000·10 3000 300.0 F - 6.125 1.2 
- 0420-3500-02 - - 3500 350.0 F - 6.125 3.0 
- - 0420-3500-05 0420-3500-10 3500 350.0 F - 6.125 1.2 
- 0420-4000-02 - - 4000 400.0 F - 6.125 3.0 
- - 0420-4000-05 0420-4000-10 4000 400.0 F - 6.125 2.0 
- 0420-4500-02 - - 4500 450.0 F - 6.125 3.0 
- - 0420-4500·05 0420-4500-10 4500 450.0 F - 5.125 2.0 
- 0420-5000-02 - - 5000 500.0 F - 6.125 3.0 
- - 0420-5000-05 0420-5000-10 5000 500.0 F - 6.125 2.0 
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2350 DELAY LINES 2350 

FIXED AND TAPPED DELAY LINES 

SUB-MINIATURE DUAL-IN-LiNE 
TAPPED LUMPED CONSTANT LINES 
Each line has 10 tap delays spaced 
at equal intervals. Attenuation less 
than 1 dB. Temp. Coeff. less than 50 
PPM/oC. DIP configuration com-
pat!ble with automatic inserting 
equipment. Commercial and MIL 

models available. 

TAPPED DELAYS 
Each line provides 10 tap delays 
spaced at equal intervals. 

MINIATURE LUMPED CONSTAN 
Hermetically sealed in a metal con
tainer. Delay tolerance ±5%. 
Temperature stability less than 50 
PPM/oC, P.C. Mounting. 

ATC TRANSPONDER AND 
BEACON CODING DELAY LINES 
Standard 1.45 ",sec tap spacings 
plus other special delay pOints are 
provided. Hermetically sealed steel 
cased, plastic encapsulated and P.C. 
mounted units are offered. 

DUAL-IN-LiNE COMPATIBLE 
VARIABLE DELAY LINES 
Sealed in plastic case. Temp. coeff. 
less than 50 PPM/oC .. 020" P.C. 
mounting pins. 

MIL VERSION 
Hermetically sealed in a metal case. 

MINIATURE LUMPED VARIABLE 
Nanosecond Range 
Hermetically sealed in a metal case. 
Lumped constant parameter. Tem-
perature coefficient less than 50 
PPM/oC .. 030" P.C. mounting pins. 

NOVEL' INFINITE RESOLUTION 
With input and output impedance of 
equal value. Voltage standing wave 
ratio less than Y2 db to 45 MHz. 

• 
MODEL 

01900-10 
01900-20 
01900-40 
01900-60 
01900-80 
01900-100 
08001 
08004 
08005 
08007 

V1768~1 
V1768-2 
V1768-3 

V447-1 
V447-2 
V447-3 
V447-4 
V447-5 
V447-6 

OV575-1 
OV575-2 
OV575-3 
OV575-4 
OV575-5 
OV575-6 

DELAY 
RANGE 

10 Nsec 
20 
40 
60 
80 

100 
5 

10 
25 
30 

0-10 Nsec 
0-20 
0-40 

0-55 Nsec 
0-100 
0-150 
0-250 
0-300 
0-500 

2-25 Nsec 
2-50 
2 - 50 
2 - 50 
2-25 
2-50 

RISE TIME 
OR 

FREQ. RESP. 
2 Nsec 
3 
6 
9 

10 
20 

1 
2 
5 
6 

.33 ",sec 
.5 
.5 

.55 
.6 
.3 
.4 
.5 
.5 

2 Nsec 
4 
8 

15 Nsec 
30 
25 
30 
30 
60 

70 MHz 
70 
70 
70 
70 
70 

DELAY LINE DELCOMS 
COMPUTER MEMORIES 

IMPED· 
ANCE 
OHMS 

100 
100 
100 
100 
100 
100 

50 
100 
100 
100 

100 

50 
50 
50 

150 
500 
50 

500 
150 
500 

400 
180 
330 
180 
500 
180 
400 
500 
500 

100 
100 
100 

150 
50 

150 
50 

150 
50 

200 
100 
200 

93 
50 
93 

SIZE 
INCHES 

.21 x .30 x .78 

.21 x .30 x .78 

.21 x .30 x .78 

.21 x .30 x .78 

.21 x .30 x .78 

.21 x .30 x .78 

.21 x .30 x .78 

.21 x .30 x .78 

.21 x .30 x .78 

.21 x .30 x .78 

Oual-In-Llne 
Pin Spacing 
.21 x .39 x.7 

.30 x 1.0 x 

.30 x 1.0 x 

.30 x 1.0 x 

.30 x 1.0 x 

.30 x 1.0 x 

.30 x 1.0 x 1.25 

.30 x 1.0 x 2.45 

.30 x 1.0 x 3.45 

.30 x 1.0 x 3.45 

.55 x 2.25 x 3.62 

.87 x 3.5 x 3.5 

.35 x 2 x 4 

.75 x 5 x4.37 
1.62 x 2.87 x 4.25 
2.37 x 2.75 x 3.18 
.63 x 4 x 5 
.63 x4 x 5 
5xlx4 

.25 x .87 x 1.6 

.25 x .87 x 1.6 

.25 x .87 x 1.6 

.31xlxl.25 

.31 xl xl.25 

.31 x 1 x 2.45 

.31 'x 1 x 2.45 

.31 x 1 x 3.45 

.31 x 1 x 3.45 

1 x 1.25 x 5.37 
1 x 1.25 x 5.37 
1 x 1.25 x 5.37 
1 x 1.25 x 5.37 
1 x 1.25 x 5.37 
1 x 1.25 x 5.37 

THE DELAY LINE COMPUTER MEMORY (DELCOM) offers the Lowest Price 
Per Bit of any high speed memory device. Computer Devices Corp. offers con
venient standard packages for all practical storage capacities from 10 bits to 
20,000 bits in single delay line units as well as multi delay line units with mas
sive storage capacities. All Delcoms are compatible with DTL and PLlogic. 
Normal power requirements are +12 and -12 VDC and +5 VDC. However, 
Delcoms are tailored to your bit rate, delay, input-output logic and power 
requirements. 

MANY OTHER MODELS AND SPECIALTY Delay Lines are available. 
If exactly what you want is not listed, please call. 

COMPUTER DEVICES CORP. 
63 AUSTIN BOULEVARD COMMACK, N. Y. 11725 

(516) 543-4220 
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2350 DELAY LINES 

IlIililUI'11 & COIIIII/CI'Ci((1 

DELAY LINES 
WITH OR WITHOUT CIRCUITRY 
MAGNETOSTRICTIVE * LUMPED CONSTANT * ULTRASONIC 
* DISTRIBUTED CONSTANT * DISPERSIVE STRIP 

MAGNETOSTRICTIVE DELAY LINES - Fixed and variable delays to 
10,000 microseconds. Fixed - FMS Series; Variable - VM Series. 

SUBMINIATURE DELAY LINES 

2350 

VARIABLE MAG LINE 
Delays up to 4000 ~sec variable. 
Infinite resolution. Excellent tern· 
perature stability. Typical use
Radar range calibration. 

ULTRASONIC DELAY LINES - Replaces 
most quartz or glass lines. Offers 
superior performance, lower attenuation 
and smaller size at less cost. Fre· 
quencies to 30 MHz. Delays to 200 usec 
and greater. 

F-TO·S 

TO-5 and micrologic packaged delay lines 
from 0.01 to 0.64 and longer delays. Ideal for 
timing transistors and other circuit com
ponents. 

LUMPED CONSTANT DELAY LINES - Many shapes available including miniature types with pin connectors for PC Boards, connector 
fingers for plug-in units ... multi-tapped units ... terminal-ended units, etc. Delays from 0.05 usec to 500 usec for standard units. 
Delay to risetime ratios up to 100:1. Temperature stability to 50 ppm/Co. 

COMPACT FIXED DELAY 
LINES FOR PC BOARDS
Extremely high density 
packaging. Typical Unit: 
25:1 delay-to-rise-time ra
tio in a volume of 2 cubic 
inches. 

VARIABLE DELAY LINE 
Resolution of 1 part in 
120. Delay up to 10usec. 
I" x 3". 

AUDIO, HIGH FREQUENCY & DISTRIBUTED CONSTANT DELAY 
LINES - With unusual circuits, extreme delays, high fre
quency application, rapid rise times, conforming waveform 
circuits and corrective circuits. Write for complete details. 

. AUDIO DELAY CABINET - Relay rack mounted cabinet 
houses 25 millisecond delay with taps at every ms. Units 
can be cascaded for longer delays. 

UNIQUE BINARY CODED 
SECTIONAL DELAY LINE 
- Uses miniature 
transfer switches. Also 
available with term
inals for remote 
switching. 

IFF MULTI·TAP DELAY LINES 
Standard IFF delay lines with 
taps every 1.45 usec. High 
density packaging available 
for airborne transponder use. 

DISPERSIVE STRIP DELAY LINES - Delay varies with fre
quency. A prime application is in Pulse Compression Radar 
Systems, . eliminating large, expensive filter components. 
Compression ratios of 150:1, typical. 

...L ' 

T 

AD' Af • COMPRESSION RATIO OR 
DISPERSION FACTOR * . BANDWIDTH % 

fo • MIDBAND FREQUENCY 

Do • MIDBAND DELAY 

For all your Delay Line f; CONTROL ELECTRONICS COMPANY, INC. 
requirements, contact: '-' 107-B Allen Blvd. Farmingdale, NY 11735 Tel. (516) 694-0125 
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2350 DELAY LINES 

SHORT FORM CATALOG NO. 82 
Call or write for a complete catalog of our products. 

DIGITALLY PROGRAMMABLE DELAY UNES 

SERIES POO·108 
(Eel Interfaced) 
3 BIT 

Specifications 
• Operating temperature: -O"C to 70"C. 
• Storage temperature; -55° to +125°C. 
• Power dissipation: -290 MW typo (no load). 
• 16 pin DIP. 
• Delay variation: Monotonic In one direction. 
• Inherent delay: 5NS typo 
• Tolerance: 5% or 'h NS, whichever is greater. 

k~I--'820~'~ 
MAX ; 

..l....- --1so ~ .030 

I -, .loo1\--- ' ~~.018TYP 

*== c I ClO"~-
r 2 . 8 7 8 I I 

.010 - . -- - t . - . - _.300 .410 MAX 
TYP 18 15 • 10 9 I I 

c C 1:1 C ====-..t 
~1~~ -

2 r-- -':""'"-, 
VEE 81 I , 

IN 8' 15 
OUT 

181 I 
GAD I 

I I 1... _____________ J 

data ygo 
delay ~/ 
deviCes, inc. 

SERIES POU·138 
(TTl Interfaced) 
3 BIT 

Specifications 
• Inherent delay: 7 NS ±1 NS. 
• Temperature coefficient: 100 PPM/oC. 
.16 pin DIP. . 
• Delay variation: Monotonic in one direction • 
• Tolerance: 5% or 'h NS. 
• Operating temperature: 0-70"C. 

(-55 to + 125°C on request) • 
,; Add "M" after PART NO. Example PDU·138·2M 
••• 320 Max: for "M" Units 

~.820 MAX---I 

E. r~D~ESSil 
7 

V~ __ 218~r_-__ -{---~~~ 
IN __ 4+'_--I 

mm_~8~' __ -L ______ ~ 

TRUTH TABLE 

OUT 

DATA DELAY DEVICES Inc .• 385 Lakeview Avenue, Clifton, New Jersey 07011. (201) 772-1106. TWX 710·989-7008 
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2350 DELAY LINES 

DIGITALLY PROGRAMMABLE DELAY UNES 
SERIES PDU·1016 
(Eel Interfaced) 
4·BIT 

Specifications 
• Input signal requirement: ECl logic. 
• Output fan-out: ECl loads. 
• Delay variation: Monotonic in one direction. 

SERIES PDU·1316 
(TTl Interfaced) 
4 BIT 

Specifications 
• Input Signal requirements: TTL logic. 
• Output fan-out: TTL Schottky load. 
• Delay variation: Monotonic In one direction. 
• Delay tolerance: ±50/0 or 1 NS whichever is greater. 

2350 

• Delay tolerance: ±50/0 or INS whichever is greater. 
• Inherent delay: 11 NS ±1 NS for PDU-l016 -1 thru -5. 

Greater fo~ rest of Part Numbers. 

• Inherent delay: 19 NS ± 1 NS on pin 5} fo PDU-1316 -1 th -10 
15 NS ± 1 NS on pin 6 r ru 

• Temperature range: Q-70"C. 
• Temperature coefficient: 100 PPM/DC. 
• Supply voltage: -5 Vdc. 
• Power dissipation: 615 MW typo 

,~I I 
'~I Vrr-V ---uV TTl'iJ' 'U':r-r:'U'..---r'U'mVI 
1-----1.650-----1 

l~n 
IT'fS' 91'1' ~ ~!ii 

" ~lt~=.!~=-1 __ ___=~'-'~='--'='~ ____ _1 

2 

VEE --.!,16j - - r---'--L-1..--'-, 

IN _---'1-'j-11-f}-----l 
I 

1.91 
GIlD 24.321 1 

I L _____________ ..1 

TRUTH TABLE 

Greater for rest of Part Numbers 
• Temperature range: 0-70"C. 
• Temperature coefficient: 100 PPM/DC. 
• Supply voltage: 4.75 to 5.25 Vdc. 
• Power dissipation: 740 MW Max. 

'~I I 
'h'7
1 
\t-"T.\trnVTl"\I' ml( V:T""L1'1l----n!VI 
1-----1.8501-----1 

l_i 
+~I~ ~~~l~ M iii 

7 
Vcc.24•32i--; - -

IN 111 r-----L--.J.--.J.--''.." '---"''-< OUT 

I 

GAD 818: L ____ --' IV- ! ~OUT 
I I 

TRUTH TABLE 
L ______________ ...1 

DATA DELAY DEVICES Inc. _ 385 lakeview Avenue, Clifton, New Jersey 07011 • (201) 772-1106. TWX 710·989-7008 
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2350 DELAY LINES 

DIGITALLY PROGRAMMABLE DELAY UNES 
SERIES PDU·10256 
(Eel Interfaced) 
8·BIT 

Specifications 
Same as PDU-1016 except: 
'. Inherent delay: 16 NS typo 
• Power dissipation: 925 MW typo 

ADDRESS 
r, ['123 4 5 6781 

•• ? 

Vee. 
2 

8,16,24,--;, -
,-L-L...L..LL...L..L...LJ...., 

191 

- ---, 
I 

IN 0------'-"+-1 
1,9,17 1 

GRD 32,40,481 
I 

)--r----<>OUT 

I I L _____________ ...l 

TRUTH TABLE 

SERIES PDU·13256 
(TTl Interfaced) 
8·BIT 

Specifications 
Same as PDU-1316 except: 
• Inherent delay: 44 NS on pin 6 } 

45 NS on pin 5 typ 
• Power dissipation: 1.1 W Max. 

CJc::JCJt:J 
5 8 7 8 f8 la1s 

43 42 414D 
DODO 

3534 3332 30 
ClDClCJ 0 

<=J 
24 

2.450---:-------1 

_ .-ADDRESS-;-;;] 
E,'12345878 

IN 0----==11-0---1 I>---+-"'---" OUT 

GRO·O-=C="::----I HJ-I-"---OUT 
'--------' 

TRUTH TABLE 

2350 
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2350 

DIP· TAPPED DELAY UNES 
SERIES 1517 
5 laps 
Specifications 
• Delay accuracy: ±5% 

(others on request). 
• No. taps: 5 Equally spaced taps. 
• Taps accuracy: ±5% of tap delay. 
• Impedance tolerance: ±10% (others on request). 
• Rise-Time: 30% of time delay. 
• Withstanding voltage: 50 Vdc. Min. 
• Temperature coefficient: 100 PPM/cC. 
• Environment: Meets or exceeds MIL-D-23859C. 

I ~~~~~~~Ol lead Material: 
Nlck.I·lron alloy 42 
TIN PLATE 

~'0 11 12 13 14 I 

.780MAX.--:-I ~MI-~::'l 
± .010 

~ l--:orsLL .010 
TYP. ± .002 

.018 ... 1.- . .070 I J 
TYP., .600 ".010---l MAX. 1-. ~3:S' _ . 

8 equal spaces, -" 
each .100.:t.Ol0. 
Non-Cumulatlve. 

,~ "i,lt:" ~ 
_ (GAD) 

TAps· CONNECTION 

DELAY LINES 

SERIES 1519 
10 laps 

Specifications 
• Delay accuracy: ±5% 

(others on request). 
• No. taps: 10 Equally spaced taps. 
• Taps accuracy: ±5% of tap delay. 
• Impedance tolerance: ±10% (others on request). 
• Rise-Time: 20% of time delay. 
• Withstanding voltage: 50 Vdc. Min. 
• Temperature coefficient: 100 PPMrC. 
• Environment: Meets or exceeds MIL-D-23859C. 

Part No. 

I ~~~~~~~~o I 
9 10 11 12 13 14 15 le 

~[ .. " \ -r TYP. 

01~ j+- ~ I ~ .070 
TYP. r- .700~10. ....,j MAX. 

7 Equal spaces. 
each.100z.010. 
Non-Accumulative. 

1S 2 14 3 13 4 12 S 11 

LEAD Material: 
NICkel-Iron alloy 42 
TIN PLATE 

f~::.i 

h~±·OIO 
.olD 
±.OO2 

I ,300 I 
H.oos""! 

.~---'l;J'!llel.I.~ 
_ (GRD) 

2350 
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DIp· TAPPED DELAY UNES 
SERIES 2214 
20 Taps 

Specifications 
• 20 Equally spaced taps. 
• Tc:JJn = 10/1. 
• Delay tolerance: ±5% or INS whichever Is greatar. 
• Tap tolerance: ±5% or INS whichever Is greater. 
• Temperature coefficient: 100 PPMI"C. 
• Temperature range: -5sOC to +12S"C. 
• Dielectric breakdown: 50 Vdc. 
• Meeta or exceeds MIL-D-23859C. 
• Epoxy encapsulated. . 

Pirl No. 

2214-50A 
2214-60A 
2214-8OA 
2214-1ooA 
2214-150A 

2214-200A 
2214-508 
2214-608 
2214-808 
2214-1008 

2214-1508 
2214-2008 
2214-3008 
2214-4008 
2214-40C 

2214-80C 
2214-120C 
2214-200C 
2214-300C 
2214-400C 

2214-5OOC 
2214-6OOC 
2214-8OOC 
2214-500 
2214-1000 

2214-1500 
2214-2000 
2214-2500 
2214-3000 
2214-4000 

2214-5000 
2214-8000 
2214-8000 
2214-10000 
2214-2006 

2214-3006 
2214-4006 
2214-5006 
2214-6006 
2214-8006 

2214-10006 
2214-12006 
2214-15006 
2214-20006 

Oll t 
.580 .aOO 
MAX. .005 

• _L' 
L --- ~uuu J ,.1._ 
,...--1 .21O±.01...---., :. ~ .280 MAX. 

lWmwm4·015m. 
100m. ~ 10-

DELAY LINES 

CONTINUOUSLY VARIABLE DELAY UNES 
SERIES 1503 
Specifications 
• Continuously variable delay. 
• Multi-turn adjusting screw 

(40 turns approx.). 
• Temperature coefficient -

100 PPM/·C. 
• Rise-time -20% of time delay 
• Flat leads (.020 x .010). 
• Withstanding voltage - 50 Vdc. 
• Resolution - .12NS approx. 

f..--1.310---j .1701 h-
kR n·187 -L T'-

.40 

-.1.-

.150-1 t--1.000---j 

~I·l 3·l~r 
---L. ·2 40 r~ 

Part 
No. 

Specifications 
• Low cost unit. 

L:;oo 

• Fits standard DIP sockets. 
• Continuously variable. 

~ n 

TennJ!4!,rlltiure coefficient -
• 20 Turns approx. 
• Resolution - .15 NS. 
• Withstanding voltage -

100 Vdc. 

~'7.80 ilt, a 
8'"1 1 
ljO' '.C' ~ 
.300 01 30 _L.'i ~ 

f-.so-j L:OiO t-<V 

DATA DELAY DEVICES Inc •• 385 Lakeview Avenue, Clifton, New Jersey 07011. (201) 772-1106. TWX 710·989·7008 
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DIGITAL DELAY LINES 
SERIES: DDU-3J 
(TIL Interfaced) 
1 to 5 Taps, 
16 pins DIP 

Specifications 
• Delay tolerance: ± 5% or better; 

or 2 NS whichever is greater. 
• Rise-time: 4 NS typically. 
• Temperature coefficient: 100 PPMI"C. 
• Temperature range: -O"C to 70°C standard 

(-55°C to + 125°C on request).-

·Add "M" to PART NO. Example DDU·3J·!l100M 

16 
Vee 0 

8 

Tap'" 1 2 3 4 

Pin'" 14 4 12 6 10 

r--
I 0 

I 
I 
I 
I 
I 
I 
I L _________ ...J 

SCHEMATIC DIAGRAM FOR 5 DELAYS OUTPUT 

PI" No. 

DDU-3J-5025 
DDU-3J-5050 
DDU-3J-5075 
DDU-3J-5100 
DDU-3J-5125 
DDU-3J-5150 

' ... J 

DELAY LINES 

SERIES DDU-4 
(TIL Interfaced) 
1 to 5 Taps, 
14 pins DIP 

Specifications 
• Delay tolerance: ±5% or better; 

or 2NS whichever is greater. 
• Rise-time: 4 NS typically. 
• Temperature coefficient: 100 PPM/DC. 
• Temperature range: -O°C to 70°C standard 

(-55°C to +125°C on request).-
·Add "M" after PART NO. Example DDU·4·!l100M 
••• 320 Max. for "M" units. 

1-1'--- .820 MAX.------I ,-
.280" .010 

L.....,,......_..,...,.....,,h-...,.... ............... ~.- [.0.5 

.012 

~r-L---4-~-~~-+---~-

r- CI 

L---~_~~~Cl...:-_+...;i:-~_-_ -_-...:~::::...-IdI 
Tap # 1 2 3 4 5 

Pin # 12 4 10 6 8 

14 
Vee 0-0 --j---<I 

I 
I 
I 
I 

R I 
o--~~-----L------ I L _________ ...J 

SCHEMATIC DIAGRAM FOR 5 DELAYS OUTPUT 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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DIGITAL DELAY UNES 
SERIES DDU-5J 
("L Interfaced) 
10 Taps, 
32 pins DIP 

Specifications 
_ Delay tolerance: ±5% or better; 

or 2NS whichever Is greater. 
_ Rise-time: 4 NS typically. 
_ Temperature coefficient: 100 PPMfC. 
- Temperature range: -II"C to 711"C standard 

(-55°C to +125°C on request).· 
'Add "M" after PART NO. Example DDU·5j·10100M 
".320 Max. for "M" unltl. 

"'" 

DELAY LINES 

SERIES DDU-7 
(nL Interfaced) 
10 Taps, 
14 pins DIP 

Specifications 
_ Input & output completely buffered. 
_ Delay tolerance: ±5%, or 2 NS whichever is greater. 
_ Rise-time: 4 NS typo 
_ Temperature coefficient: 100 PPMJoC. 
_ Temperature range: -55°C to 125°C. 
_ Supply voltage: 4.5 to 5.5. Vdc. 
_ Power dissipation: 240 MW. 

I. IT' 
F, --------------~I D Tc=t' MAX. 
1------- 1.810 -----1. 

TAP , 1 2 3 4 5 6 7 8 9 10 
PIN I 30 4 28 6 26 21 13 19 15 17 

2 r----,-.. 3 
Vee 

-I- . -- --(1 

IN 
1 

16 

Pari No. 

DDU-5J-l0050 
DDU-5J-l 01 00 
DDU-5J-l0150 
DDU-5J-l0200 
DDU-5J-l0250 
DDU-5J-l0300 

\ I 
I I 

I 
I o I I 0 10 1 r- I 
I J 

R I 
I L _______________ J 

• -*- . 
I. .600 MAX. .1 L .300 j r-- ~ I MAX .• ..j f.- .020 

~~~ 

Tap , 1 2 3 4 5 6 7 8 9 10 

Pin, 13 3 12 4 11 5 10 6 9 8 

Vee ,---

~ I 
In : 

I 
I 
I 

I R I 
GAD I I 

L ________________ J 

2350 
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.,: 

DELAY LINES 

DIGITAL DELAY LINES 

SERIES DDU-11 
(ECl Interfaced) 
5 Taps, 
1& pins DIP 

Specifications 
_ Input & output completely buffered. 
_ Delay tolerance: ±5% or 2 NS whichever is greater. 
_ Rise-time: 2 NS typo 
_ Temperature coefficient: 100 PPMI"C. 
_ Temperature range: -30"C to 85"C. 
_ Supply voltage: -5.2 Vdc. 
_ Power dissipation: 200 MW typo (no load). 

.320 MAX I 

T ~I--.800----j 

L , ~±.030 

.IOO-~ ~ ! ~p 
+= "-;00;-1 -;=;3'''''f'C1,t-;'?O;-- l' ---1-

.010TYP ----+--- - .3f .4OQ1 

16 15 14 13' ----L 
co ClCJ 

1 ,1--.350 ---1 
1---.700-------.j 

Tap 11 
Pin 115 

VEE r- --
0-------0 
8 

3 4 

14 4 13 

m I 
I 

G~ I 
o I 1.18 ~ _________ .J 

Pun-down resistor on output taps not provided Inside unit. 

SERIES DDU-12 
(ECl Interfaced) 
10 Taps, 
32 pins DIP 
Specifications 
Same as DDU-11 except: 
_ Power dissipation: 400 MW typ (no load) 

I. 1.650 I 

..012 
TYP 

1-T c ceo 
1 3 4 5 

Pari No. 

-DDU-12·10 
-DDU-12'20 
·DDU-12-25 
·DDU·12·40 

SERIES DDU-39 
(TTl Interfaced) 
1& pin DIP. 
Specifications 
_ Temperature coefficient 

-200PPM'·C. 
_ Rise-time - 4 NS typically. 
_ Temperature range 

-O·C to 70"C standard 
(-55·C to +125·C on request). 

JU 1. I} 
.0IJF .50-1 f-.88O--I 
OUT 
(14) 

" 

I 
I 

_.L-....../"'I."YY+r.~_ I 

....!...!"':";--'-'-''--R : 
_+------.l..--..J I (G) L.._~ ________ .J 

O.~ 
~ 7 Equal Spaces -ll 
I @ .100 •. 700'11"'".070 

Continuously adjustable from 10NS to 30NS 

2350 
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'--0 2 
~engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

Engineered Components Company is pleased to intro
duce several new product lines and expanded capa
bility in active digital modules. The succeeding 15 
pages contain abbreviated data sheets covering 29 
product lines of both passive-analog and active-digital 
delay lines 

In addition to the delay lines shown, pages 1·1434 
through 1·1441 in this section provide data on the 
following additional active digital products utilizing LC 
delay line technology: 

Noise Filter Modules 
Pulse Generator Modules 
Square Wave Generator Modules 
Digital Clock Modules 
Digital Frequency Multiplier Modules 

These modules are designed specifically for mounting 
on printed circuit boards in system applications 
where critical timing functions are required. These 
products find wide industrial applications in micro
computer, computer interface, radar timing, commu
nication, instrumentation, dynamic and static mem
ory timing and high speed RAM, PROM and IC test 
equipment. 

The following active delay line modules are covered 
in this listing: 

Five (5) output logic Delay Modules 
Ten (10) output Logic Delay Modules 
Fixed Logic Delay Lines 
Multiple logic Delay Lines 
Programmable Logic Delay Lines 

These groducts are offered in modules compatible 
with T2 l Schottky, T2 l low power Schottky, ECl 
10,000 and ECl lOOK logic families. 

CONSTRUCTION: The active digital modules shown 
in the following pages are of hybrid construction 
utilizing the proven technologies of active integrated 
circuitry and of passive networks utilizing capacitive, 
inductive and resistive elements. All integrated 
circuits used in these modules are pre:packaged 
by the manufacturer and burned-in to level B of 
M I l-STD-883 to ensure a high MTB F. The passive 
elements utilized in the construction have been 
selected to provide adequate derating to preclude pre
mature failures, thus contributing additionally to a 
high MTBF. On the detailed product pages, you will 
find MTBFs that are obtained by calculations per 
MI l-HDBK-217B for a 50°C ground fixed environ
ment. In the case of the T2 l modules, the operating 
temperature is 00 to +70°C, for ECl 10,000 it is-30° 
to +85°C and for ECl lOOK it is 0 0 to +85°C. 

PACKAGING: The modules shown in the following 

pages are packaged in dual-in-line configuration. All 
modules are epoxy encapsulated in housings molded 
of flame-proof Diallyl Phthalate. leads meet the 
solderability requirements of MI l-STD~202, Method 
208. Standoffs are provided, either on the leads or 
on the housing, to provide positive standoff of tht! 
modules from the printed circuit boards to permit 
solder-fillet formation and flush cleaning of solder
flux residues for improved reliability. 

MARKING: Marking of all modules consists of 
manufacturer's name, logo (EC2), part number, ter
minal identification and date code of manufacture. 
All marking is" applied by silk screen process using 
white epoxy paint in accordance with M I l-STD-130, 
to meet the permanency of identification required by 
MI l-STD-202, Method 215. 

EXTENDED TEMPERATURE RANGE: Manyof the 
products shown in the following pages are also avail
able as standard products in an extended temperature 
range of - 550 to +125°C. These standard product 
lines are the TTlDL, TTLDM and the MTTlDL. 
Most products, however, can be suppl ied in the 
extended temperature range, based upon specific 
customer requirements, even though no standard 
product line exists. 

SPECIALS: In addition to the items offered as stan
dard products, we continually develop "made to 
order" parts where differences in tolerances, delays, 
silhouette, etc., are required. Engineered Components 
Company has the technical staff and capability, the 
modern equipment and extensive component inven
tory to support development and production of 
special· variations of our standard product lines. 
Because of our experience and expertise in the unique 
products which we presently produce, in many 
instances we are able to develop entirely new special 
modules. lead time for special versions is often only 
a matter of a few weeks and, in some cases, even 
days. We invite your inquiries. 

Engineered Components Company is dedicated to 
customer service which includes on-time delivery, 
development of special products required to satisfy 
a particular need, customer satisfaction and a response 
to advanced state-of-the-art developments in active 
module products required by industry applications. 
We shall always strive to be progressive, innovative and 
responsible. Because of the extensive standard pro
ducts available from our company, it is "impossible to 
have all items in inventory at all times .. We will make 
the commitment, however", to satisfy the customer's 
requirement for delivery and continually strive to 
"put out the fires" and to provide the product in 
sufficient numbers to prevent customer production 
problems whenever possible. " 

2350 
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engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

DIP LUMPED CONSTANT Low Profile 
PASSIVE DELAY LINE 

• Analog input and outputs 
• Delays stable and precise 
• 14-pin DIP package 
• Available in delays from 10 to 150ns 
• Available in impedances of 50,100 and 200 ohms 
• Dimensions: .290 wide X .725 long X .225 high 
• MTBF in excess of 2 million hours 

BLOCK DIAGRAM IS SHOWN BELOW 

T2L COMPATIBLE Low Profile 
LOGIC DELAY MODULE 
(Schottky) 

• T2L input and outputs 
• Delays stable and precise 
• 14-pin DIP package 
• Available in delays from 25 to 1000ns 
• 20% taps - each isolated and with 10 T2L fan-out 

capacity 

• Rise time 4ns maximum 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to Level B of MIL-STD-883 
• MTBF in excess of 3 million hours 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 

Vee 20% 
14 12 

r-t----I X X 

I 
I 
I 
I 
I 
I 
L_ 

1 
INPUT 

X 

4 
40% 

60% OUTPUT 
10 8. 

--, 
I 
I 
I 
I 
I 
I 
I 

_--1 

6 7 
80% GROUND 

Part 
Number 

DIP-510 

DIP- 515 

DIP 520 

Delay 
Time 
(ns) 

10 

15 

20 

DIP- 525 25 

DIP- 530 30 

DIP- 540 40 

DIP- 550 50 

DIP- 560 60 

DIP- 570 70 

DIP- 580 80 

DIP- 590 90 

DIP- 5100 100 

DlP- 5150 150 
DIP- 1010 

DIP- 1015 

DIP-l020 

DIP- 1025 

DIP- 1030 

DIP- 1040 

DIP- 1050 

DIP- 1060 

DIP- 1070 

DIP- 1080 

DIP- 1090 

DIP-2015 

DIP- 2020 

DIP- 2025 

DIP- 2030 

DIP- 2040 

DIP- 2050 

10 

15 

20 

25 

30 

40 

50 

60 

70 

80 

90 

15 

20 

25 

30 

40 

50 

3.0 

4.0 

5.0 

1.0 

1.5 

2.0 

5.5 2.5 

7.0 3.0 

8.5 4.0 

10 5.0 

11.5 6.0 

13.0 7.0 

14.5 B.O 

16 9.0 

18.0 10.0 

25.0 15.0 

3.0 

4.0 

4.5 

5.0 

6.0 

7.5 

9.5 

11 

12.5 

14 

15 

4.5 

5.5 

6.2 

7.8 

8.8 

10.6 

1.0 

1.5 

2.0 

2.5 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

1.5 

2.0 

2.5 

3.0 

4.0 

5.0 

50 

200 

1.0 

1.0 

1.0 

1.5 

1.5 

1.8 

2.0 

2.5 

2.8 

3.0 

3.3 

1.5 

2.0 

2.2 

2.5 

2.8 

'3.0 

3.2 

3.5 

3.7 

4.0 

2.5 

2.8 

3.0 

3.5 

4.0 

4.5 

Nole: For other active digital modules, I.e •• Noise Filter Modules, see 
page 1-1434; for Pulse Generator Modules, see pages 1-1435 
through 1-1437; for Square Wave Generator Modules and Digital 
Clocks. see pages 1-1438 through 1-1442; for Digital Frequency 
Multiplier Modules, see page 1-1442. 

ABOVE DATA FROM CATALOG NO. C/I 12880 

TTLDM-35 

TTLDM-40 

TTLDM-45 

TTLDM-50 

TTLDM-75 

TTLDM-100 

TTLDM-125 

TTLDM-150 

TTLDM-175 

TTLDM-200 

TTLDM-225 

TTLDM-250 

TTLDM-300 

6 ±1 

7 ±1 

8±1 

9±1 

10±1 

15 ±1 

20±1 

25 ±1 

30±1.5 

35 ±1.5 

40 ±1.5 

45 ±2 

50 ±2 

60±2 

TTLDM- 350 70 ±2 

TTLDM-400 80 ±3 

TTLDM- 450 90 ±3 

TTLDM-500 100±3 

TTLDM- 600 120 ±4 

TTLDM--700 140 ±4 

TTLDM- 800 160 ±5 

TTLDM-900 180 ±6 

TTLDM- 1000 200 ±6 

12 ±1 18 ±1 

14 ±1" 21 ±1 

16 ±1 24,1.5 

18 ±1 27 ±1.5 

20±1 30±1.5 

30±1.5 45±2 

40 ±1.5 60 ±2 

50 ±2 75 ±2.5 

60±2 90±3 

70 ±2.5 105 ±4 

80 ±2.5 120 ±II 

90 ±3 135 ±4 

24 ±1 

28 ±1.5 

32 ±1.5 

36 ±1.5 

40 ±2 

·60 ±2.5 

80 ±3 

100 ±3 

120 ±4 

140 ±5 

160±5 

180 ±6 

100 ±3 150 ±4.5 200 ±6 

120±4 180±5 240±7 

30 ±1 

35 ±1.5 

40 ±1.5 

45 ±2 

50 ±2 

75 ±2.5 

100±3 

125 ±4 

150±5 

175 ±5 

200±6 

225 ±7 

250 ±8 

300 ±9 

140±4.5 210±7 280±9 350±11 

160±5 240±7 320±10 400±12 

180 ±6 270 ±8 360 ±11 450 ± 14 

200 ±6 300 ±9 400 ±12 500 ±15 

240 ±7 360 ±11 480 ±15 600 ±18 

280 ±9 420 ±13 560 ±17 700 ±20 

320±10 480±15 640±19 800±20 

360 ±11 520 ±16 720 ±20 900 ±22 

400 ±12 600 ±18 800 ±20 1000 ±22 

Note: For other active digital modules, I.e., Noise Filler Modules, see 
page 1.1434; for Pulse Generator Modules, see pages 1.1435 
through 1.1437; lor Square Wave Generator Modules and Digital 
Clocks, see pages 1.1438 through 1.1442; lor Digital Frequency 
Multiplier Modules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/91 579 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1419 



2350 

= 

DELAY LINES 

engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (80S) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

T2L COMPATIBLE "Mini DIP" Low Profile 
LOGIC DELAY MODULE (Schottky) 

• T2L input and outputs 
• Delays stable and precise 
• 8-pin DIP package 
• Available in delays from 25 to 500ns 
• 20% taps - each isolated and with 10 Schottky 

T2L fan-out capacity 

• Fast rise time on all outputs 
• Dimensions: .400 wide X .500 long X .250 high 
• ICs burned-in to Level B of MIL-STD-883 
• MTBF in excess of 3 million hours. 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 

Vee 20% 
8 1 

r-~----
I X X 

I 
I 
I 
I 
I 
I 
L_ 

1 
INPUT 

2 
40% 

x 

60% OUTPUT 
6 5 

3 
80% 

--, 
I 
I 
I 
I 
I 
I 
I 

_.J 

4 
GROUND 

Note: For other active digital modules, I.e., Noise Filter Modules, see 
page 1.1434; for Pulse Generator Modules, see pages 1.1435 
through 1.,437; for Square Wave Generator Modules and Digital 
Clocks, see pages 1.1438 through '.1442; for Digital Frequency 
Multiplier Modules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/012982 

--------------------------------------~ T2L COMPATIBLE "Thinny DIP" Super Low Profi 
LOGIC DELAY MODULE (Schottky) 

• Full military temperature range 
• T2L input and outputs 
• Delays stable and precise 
• 14-pin DIP package 
• Available in delays from 25 to 500ns 
• 20% taps - each isolated and with 10 T2L 

fan-out capacity 
• Fast rise time on all outputs 
• Dimensions: .500 wide X .800 long X .165 high 
• ICs burned-in to Level B of MIL-STD-883 
• MTBF in excess of 3 million hours· 
• Operating temperature range of -55° to +125°C 

BLOCK DIAGRAM IS SHOWN BELOW 

Vee 20% 
14 12 

r-~----
I X X 

I 
I 
I 
I 
I 
I 
L_ 

1 
INPUT 

4 
40% 

60% OUTPUT 
10 8 

6 7 

--, 
I 
I 
I 
I 
I 
I 
I 

_.J 

80% GROUND 

6±1 

7 ±1 

8 ±1 

9±1 

10 ±1 

45 ±2 

TTLDM- 250MT 50 ±2 

TTLDM-300MT 60 ±2 

TTLDM- 350MT 10 ±2 

TTLDM-400MT 80 ±3 

12 ±1 

14 ±1 

16 ±1 

18±1 

20±1 

180±6 

±3 200±6 

Note: For other active digital modules, I.e., Noise Filter Modules, see 
page 1.1434; for Pulse Generator Modules, see pages 1.1435 
through 1.1437; for Square Wave Generator Modules and Digital 
Clocks, see pages 1.1438 through 1.1442; for Digital Frequency 
Multiplier Modules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/060280R 

2350 

1·1420 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2350 DELAY LINES 

engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

T2L COMPATIBLE Low Profile 
DOUBLE LOGIC DELAY 
MODULE (Schottky) BLOCK DIAGRAM IS SHOWN BELOW 

• T2L input and outputs 
• Delays stable and precise 

Vee 10% 30% 50% Vee 
30 28 26 24 

r-r...-
80% OUTPUT 
18 16 

• 30·pin DIP package IX'~~ __ ~~~~~~ __ ~--' 
• Available in delays from 50ns to 1000ns 

• 10% taps - each isolated and with 10 T2L fan-out 
capacity 

• Fast rise time on all outputs 
• Dimensions: .400 wide X 1.600 long X .250 high 
• ICs burned-in to Level B of MI L-STD-883 
• MTBF in excess of 1.5 million hours 
• Operating temperature range of 0° to +70°C 

I 
I 
I 
I 
I 

1 
INPUT 

"DELAYS AND TOLERANCES (in nsl 
Part Number Tap 1 I Tap 2 Tap 3 I Tap 4 I Tap 5 I Tap 6 

DTTLDM 50 

I 

5 ±1 

I 

10 ±1 

I 

,5', I 20 ±, I 25 ±1.51 
30 ±1.5 

DTTLDM-60 6 ±1 12 ±1 18 il 24 ±1.5 30 ±1.S 36 ± 1.5 
DTTLDM-70 7 ±1 14 ±1 21 ±1 28 ±1.S 35 ±1.5 42 ±2 
DTTLDM-80 B ±1 16 il 24 ±1.5 32 ±1.5 40 ±2 48 ±2 
DTTLDM-90 9 il 18 ±1 27 ±1.S 36 ±1.5 45 ±2 54 ±2 
DTTLDM- ,00 10 ± 1 20 ±t 30 ±,.51 40±2 50 ±2 60 :t2.5 
DTTLDM- ,50 15 ±t 30 ±1.5 45 ±2 60 ±2.5 75 ±2.5 90 ±3 
DTTLDM- 200 20 ±, 40 ±2 60 ±2.S 80 ±3 100 ±3 120 ±4 
DTTLDM- 250 25 ±1.5 50 ±2 75 ±2.5 100 ±3 125 ±4 160 ±S 
DTTLDM-300 30 ±1.5 60 ±2.5 90 ±3 120 ±4 150 ±5 180 ±6 
DTTLDM-350 35 ±1.5 75 ±2.5 105 ±4 140 is 175 ±5 210 ±7 
DTTLDM-400 40 ±2 80 ±3 120 ±4 160 ±5 200 ±6 240 ±7 
DTTLDM-450 45 ±2 90 ±3 135 ±4 180 ±6 225 ±7 270±8 
DTTLDM- 500 50 ±2 100 ±3 150 ±S 200 ±6 250 ±8 300 ±9 
DTTLDM- 600 60 ±2.5 120 ±4 180 ±5 240 ±7 300±9 360 ±Il 
DTTLDM-700 70 ±2.S 140 ±5 210 ±7 280 ±9 350 ±11 420 ±13 
DTTLDM- 800 80 ±3 160 ±S 240 ±7 320 ±IO 400.!.12 480 ±tS 
DTTLDM-900 90 '3 180 ±6 270 ±8 360 ±Il 450 ±14 540 ±16 
DTTLDM- ,000 100 ±3 200 +6 300 ±9 400 ±12 500 ±15 600 +,8 

4 6 7 
20% 40% GROUND 

Tap7 Tap 8 Tap 9 I Output 

35 ±'51 40 ±21 45 ±21 
50 ±2 

42 ±2 48 ±2 54 ±2 60 ±2.5 
49 ±2 56 '2 63 ±2.5 70 ±2.5 
56 ±2 64 ±2.5 72 ±2.5 80 ±3 
63 ::2.5 72 ±2.5, 81 ±3 90 ±3 
70 ±2.51 80 ±3 90 ±3 100 ±3 

105±4 120±4 ,35 '4 lS0t5 
140 is 160 ±S 180 ±6 200 ±6 
175 :tS 200 ±6 225 ±7 250 ±8 
210 ±7 240 ±7 270 ±8 300 ±9 
245 ±S 280 ±9 315 ±10 350 ±11 
280 ±9 320,,0 360 ±11 400 ±12 
3,5,,0 360 ±11 405 ±12 450 ±14 
350 ±" 400 ±12 450 ±14 500 ±15 
420 ±,3 480 ±15 540 "6 600 ±IS 
490±15 560 ±17 630 ±19 700't20 
560 ±17 640 ±19 720 ±20 800 ±20 
630 t19 720 ±20 810 ±20 900 ±22 
700 ±20 800 +20 900 ±22 1000 ~22 

Nota: For othar acllve digital modules, I.a., Noise Filter Modules, see page 1.1434: for Pulse Generator 
Modules, see pages 1.1435 through 1.1437: for Square Wave Generator Modules and Digital Clocks, 
see pages 1.1438 through 1.,44,: for Digital Frequency Multiplier Modules, see page 1.,442. 

12 14 Hi 
70% 90% GROUND 

ABOVE DATA FROM CATALOG NO. C/Ol0380 

T2L COMPATIBLE Low Profile 
LOGIC DELAY MODULE 
(Low Power Schottky) 

• T2L input and outputs 
Delays stable and precise 
14-pin DIP package 
Available in delays from 50 to 500ns 

• • • • 20% taps - each isolated and 20 low power Schottky 
T2 L fan-out capacity 

• Rise time 8ns maximum 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to Level B of MIL-STD-883 
• MTBF in excess of 3 million hours 
• Operating temperature range of OOto 70°C 

BLOCK DIAGRAM IS SHOWN BELOW 

Vee 20% 60% OUTPUT 
,4 12 

r-~----
I X X 
I 
I 
I 
I 
I 
I 
L_ 

, 
INPUT 

X 

4 
40% 

10 8 

6 7 

--, 
I 
I 
I 
I 
I 
I 
I 

_..J 

80% GROUND 

11 ±1 22 ±1 33 ±1.5 44 ±2 55 ±2 

LPSLDM·60 12 ±1 24 ±1.5 36 ±1.5 48 ±2 60 ±2 

LPSLDM·65 13 ±1 26 ±1.5 39 ±1.5 52 ±2 65 ±2 

LPSLDM·70 14 ±1 28±1.5 42±2 56 ±2 70 ±2.5 

LPSLDM·75 15±1 30±1.5 45 ±2 60±2 75 ±2.5 

LPSLDM·80 16 ±1 32 ±1.5 48 ±2 64 ±2 80 ±2.5 

LPSLDM·85 17 ±1 34±'.5 51 ±2 68±2 85 ±2.5 

LPSLDM·90 18±1 36 ±1.5 54±2 72 ±2.5 90±3 

LPSLDM·95 19±1 38 ±1.5 57 ±2 76 ±2.5 95 ±3 

LPSLDM·l00 20±' 40±'.5 60 ±2 80±3 100±3 

LPSLDM·125 25 ±1 50±2 75 ±2.5 100±3 125 ±4 

LPSLDM·150 30 ±1.5 60±2 90±3 120±4 150 ±5 

LPSLDM·175 35 ±1.5 70 ±2.5 105 ±4 140 ±5 175 ±5 

LPSLDM·200 40±1.5 80 ±2.5 120±4 160±5 200±6 

LPSLDM·225 45 ±2 90±3 135±4 180±6 225 ±7 

LPSLDM·250 50±2 100±3 150 ±4.5 200±6 250 ±8 

LPSLDM·300 60±2 120 ±4 180±5 240 ±7 300 ±9 

LPSLDM·350 70±2 140 ±4.5 210±7 280 ±9 350 ± 11 

LPSLDM·400 80 ±3 160 ±5 240 ±7 320 ±10 400 ±12 

LPSLDM·450 90±3 180±6 270 ±8 360 ±11 450±14 

LPSLDM·500 100 ±3 200±6 300±9 400 ±'2 500 ±15 

Note: For other acllve digital modules, I.e., Noise Filter Modules, see 
page 1.,434; for Pulse Generator Modules, see pages 1.1435 
through 1.,437; for Square Wave Generator Modules and Digital 
ClockS, see pages 1.1438 through 1.,442; for Digital Frequency 
Multiplier Modules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/111579 

2350 
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2350 DELAY LINES 

0-2 . d" . "englneere components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

T2L COMPATIBLE low Profile 
DOUBLE LOGIC DELAY 
MODULE (Low Power Schottky) BLOCK DIAGRAM IS SHOWN BELOW 

• T2 l inputs and outputs 
10% 30% 60% 80% OUTPUT 
28 26 18 16 

• Delays stable and precise 
• 30-pin DIP package 
• Available in delays from 100ns to 1000ns 
• 10% taps - each isolated and with 20 low power 

Schottky T2L fan-out capacity 

• Rise time 8ns maximum 
• Dimensions: .400 wide X 1.600 long X .250 high 
• ICs burned-in to level B of Mll-STD-883 
• MTBF in excess of 1.5 million hours 
• Operating temperature range of 0° to +70°C 

1 
INPUT 

oDELAYS AND TOLERANCES (in ns) 

Part Number Tap 1 Tap 2 Tap 3 Tap4 Tap 5..1 Tap 6 Tap 7 
DLPSLDM- 100 10 + 1 20 ±1 30 i 1.5 40 ±2 50 ±2 160 "2.5 70 '-=2.5 
DLPSLDM- 150 15 ±1 30 ±1.5 4512 60 i".2.5 75 ±2.5 90 ±3 105 ±4 
DLPSl DM- 200 20 ':.1 40 -t2 60 ±2.5 80 ±3 100±3 120±4 140 ±5 
DLPSLDM- 250 25 ±1.5 50 i2 75 ±2.5 100 ±3 

"" 1'00'" 
175 ±5 

DLPSLDM· 300 30 "+:1.5 60 ±2.5 90 ±3 120 ±4 150±5 180±6 210 ±7 
DLPSLDM·· 350 35 + 1.5 75 t2.5 105 ±4 140 is 175±5 210±7 245 ±8 
DLPSLDM· 400 40 ±2 80 ±3 120 ±4 160 i5 200 i6 240-!:7 280 i9 
DLPSLDM·450 45 +2 90 ±3 135 +4 180 ±6 225 ±7 270 ±8 315 ±10 
DLPSLDM- 500 50 ±2 100 +3 150 ±5 200 f6 250 ±8 300:!:9 350 ±11 
DLPSLDM- 600 60 ±2.5 120 ±4 180 "!"5 240 -!:7 

300 ±9 .1360 ± 11 420 ±13 
DLPSLDM· 700 70 1 2.5 140 i5 210 +.7 280 ±9 350-<'::11 420±13 490 i15 
DLPSLDM- BOO 80 ".:3 160 "1.5 240 "1.7 320 flO 4001:12 480t15 560 ±17 
DLPSLDM- 900 90 t3 180 t6 270 ±8 360 tll 450..114 540±16 630 ±19 
DLPSLDM· 1000 100 -t3 200 ~6 300 ±9 400 t12 500t15 600t18 700 ±20 

4 6 7 
20% 40% GROUND 

Tap8 Tap 9 Output 
80 ±3 90 ±3 100,3 

120 ±4 135 ±4 150 ±S 
160 i5 180 ±6 200 ±6 
200 ±6 225 ±7 250 ±S 
240 ±7 270 ±8 300 "!:9 
280 -!:9 315 ±1O 350 ±ll 
320110 360111 400 "±12 
360 -tll 405 f12 450 ±14 
400±12 450 t 14 500 ±15 
480 ±15 540±16 600 ±18 
560 -<.::17 630 ±19 700 ±20 
640±19 720 ±20 800 t20 
720 ±20 810 ±20 900 '22 
800 ±20 900 '22 1000 ±22 

Note: For other active digital modules, i.e., Noise Filter Modules, see page 101434; for Pulse Generator 
Modules, see pages 101435 through 101437; for Square Wave Generator Modules and Digital Clocks, 
see pages 101438 through 101441; for Digital Frequency Multiplier Modules, see page 101442. 

14 15 
90% GROUND 

ABOVE DATA FROM CATALOG NO. C/021280 

ECl 10K COMPATIBLE low Profile 
LOGIC DELAY MODULE 

• ECl input and outputs • • • • 
Delays stable and precise-
16-pin DIP package 
Available in delays from 25ns to 1000ns 
20% taps - each isolated and with 70 ECl DC 
fan-out capacity 

• Fast rise times on all outputs 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to level B of Mll-STD-883 
• MTBF in excess of 3 million hour,S 
• Operating temperature range of - 30° to +85°C 

BLOCK DIAGRAM IS SHOWN BELOW 
Vee 20% 60% OUTPUT 
16 15 14 13 

rt--I X 
----------, 

ECLDM-6 
ECLDM-10 
ECLDM-15 
ECLDM-20 
ECLDM-25 
ECLDM-30 4 
ECLDM-35 4 
ECLDM-40 4 
ECLDM-45 
ECLDM-50 5 
ECLDM-75 8 
ECLDM-l00 10 
ECLDM-125 15 
ECLDM-150 15 
ECLDM-175 20 
ECLDM-200 20 
ECLDM-225 25 
ECLDM-250 25 
ECLDM-300 30 
ECLDM-350 35 
ECLDM-400 40 
ECLDM-450 45 

500 50 
600 30 
700 35 
800 40 
900 45 
lobo 50 

2 ±.2 3 ±.2 4 ±,2 5 ±.2 6 ±.2 
2 ±,5 4 ±.5 6 ±,5 8 ±.5 10 ±.5 
3 ±.5 6 ±,5 9±.5 12 ±.5 15 ±.5 
4 ±.5 8 ±.5 12 ±.5 16 ±.5 20 ±.5 
S±l 10 ±1 15 ±1 20±1 25 ±1 
6 ±1 12 ±1 18 ±1 24 ±1 30 ±1 
7 ±1 14 ±1 21 ±1 28 ±1,5 35 ±1.5 
8 ±1 16 ±1 25 ±1.5 32 ±1,5 40±1,5 
9 ±1 , 18±1 27 ±1.5 36 ±1.5 45 ±2 

10±1 20±1 30 ±1,5 40±2 50 ±2 
15±1 30 ±1.5 45 ±2 60 ±2.5 75 ±2.5 
20±1 80 ±3 100 ±3 
25 ±1 125 ±4 
30±1, 150 ±5 
35 ±1 175 ±5 
40±1 200 ±6 
45 ±2 225 ±7 
50±2 250 ±8 
60 ±2 300±9 
70±2 350 ±11 
80 ±3 400 ±12 

450 ±14 
500 ±15 

120±4 600 ±18 
140 ±4 560 ±17 700 ±20 
160±5 640±19 800 ±20 

.180 ±6 720 ±20 900 ±22 
200±6 800 ±20 1000 ±22 . 

2350 

I 
I 
I 
I 
I 
I 
I Y 

I 
I 
I 
I 
I 
I 
I 
I Note: For other active digital modules, i.e., Noise Filter Modules, see 

page 101434; for Pulse Generator Modules, see pages 101435 L-t----
3 4 5 

Vee 40% 80% INPUT 

.J 

8 
Vee 

through 101437; for Square Wave Generator Modules and Digital 
Clocks, see pages 101438 through 101442;. for Digital Frequency 
Multiplier Modules, see page 101442. 

ABOVE DATA FROM CATALOG NO. C/021580 
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2350 DELAY LINES 

-0 2 ~engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

ECl 10K COMPATIBLE Low Profile 

DOUBLE LOGIC DELAY MODULE 
• ECL input and outputs 

BLOCK DIAGRAM IS SHOWN BELOW 
Vee 10% 30% 50% Vee 60% 80% OUT 

32 31 30 29 24 23 22 21 

• Delays stable and precise r+ ----+ IX X· ---I 
• 32-pin DIP package 
• Available in delays from 11 ns to 1000ns 
• 10% taps - each isolated and with 70 ECL DC fan-

out capacity 

• Fast rise time on all outputs 
• Dimensions: .400 wide X 1.600 long X .250 high 
• ICs burned-in to Level B of MIL-STD-883 
• MTBF in excess of 1.5 million hours 
• Operating temperature range of - 30° to +85°C 

I 
I 
I 
I 
I 
q--+-++ 

3 4 
Vee 20% 40% IN 

8 9 11 12 
Vee Vee 70% 90% 

16 
Vee 

I 
I 
I 
I 
I 
I 

ODELAYS AND TOLERANCES lin nsl 
Part Number Tap 1 Tap 2 Tap 3 Tap4 Tap 5 TapS Tap 7 TapS Tap 9 Output 

DECLDM 11 2±.5 3 ~.S 4 ±.5 5±1 6 ±1 7"'.:1 8±1 9 ±1 10:!:1 llt-I 
DECLOM- 20 2t.S 4 ±.5 6 :t:l 8il 10±1 12:!:1 14±1 16.tl 1811 20±1 
DECLDM-30 31.5 6 ±1 9 il 12 ±1 IS:!:! IS:!:1 21t1 24 il.S 27 ±1.S 3Qil.S 
DEClOM-40 4 ±.5 Bil 12±1 16:!:1 20±! 24 ±1.5 28 ±I.S 32±1.5 36 ±1.5 40 ±2 
DEClDM- SO 511 10 ±1 1St' 20±! 25±I.S. 30±1.S 35 ±1.S 40 ±2 4S±2 50 ±2 
DEClDM-60 6 ±1 12 ±1 1811 24 :':1.5 30i1.S 36 i1.S 42 ±2 48 ±2 54 ±2 60 ±2.5 
DECLDM-70 7tl 14 ±1 21±1 28 ±1.5 35 ±1.5 42±2 49 ±2 56 ±2 63 ±2 70:1:2.5 
DECLDM-80 8:1:1 16 ±1 24 ±1.5 32 ±1.5 40±2 48 ±2 56 ±2 64 ±2.5 72 ±2.5 80 ±3 
OECLDM-90 9 ±1 18 tl 27±1.5 36 ±1.5 45±2 5412 63 ±2 72 ±2.5 81 ±3 90±3 
DECLDM-l00 10 ±1 20 ±1 30 ±1.5 40 ±2 5012 60 ±2.5 70 ±2.5 80±3 90±3 100 ±3 
OECLDM-150 15 ±1 30 ±1.5 45 ±2 60±2.5 75±2.5 9013 105 ±4 120±4 135 ±4 150:1:5 
OECLDM- 200 20±1 40 ±2 60±2.5 80:1:3 100 ±3 120 ±4 140±5 160±5 180±6 200 ±6 
DECLDM- 250 25:1:1.5 50±2 75 ±2.5 100:1:3 125 ±4 ISO :1:5 175 ±5 200 ±6 22S±7 250 ±8 
DECLDM- 300 30±1.S 60 ±2.5 90 :t3 120:1:4 150±5 laO±6 210:1:7 240 ±7 270±8 300:1:9 
DECLDM-350 35 ±1.5 75 ±2.5 .105 ±4 140±5 175±5 210 ±7 245 ±a 280 ±9 315±10 350 ±11 
DECLDM-400 40 ±2 80 ±3 120±4 160±5 200 ±6 240 ±7 280 ±9 320:1:10 360±11 400~12 

DECLDM-450 45±2 90±3 135 ±4 180:1:6 225±7 270±8 315 ±1O 360±11 405 ±12 450±14 
DECLDM-500 50 ±2 100±3 150 :':.5 200±6 250±8 300 :':.9 350±1' 400 ±12 450±14 500 :1:15 
DECLDM-600 60±2.5 120 ±4 180 ±6 240:1:7 300 ±9 360±'1 420:t13 480±15 540±16 600 ±18 
DECLDM-700 70 ±2.5 140±5 210 ±7 280±9 350±11 420 ±13 490 ±15 560±17 630±19 700:1:20 
DECLDM-800 aO±3 160±5 240±7 320±10 400±12 480 ±15 560±17 640±19 720 ±20 800 ±20 
DECLDM·· 900 90 ±3 laO±6 270±8 360±11 450±14 540±16 630 ±19 720:1:20 810 ±20 900±22 
DECLDM· rOOO 100 t3 200t6 300:t9 400±12 500 ±15 600±18 700 ±20 800:1:20 900 :+:22 1000 ±22 

Note: For other active digital modules, i.e., Noise Filler Modules, see page ,.,434; for Pulse Generator 
Modules, see pages 101435 through 1.,437; for Square Wave Generator Modules and Digital Clocks, 
see pages 1.1438 through ,.,44,; for Digital Frequency Multiplier Modules, see page 1.1442. 

T2L COMPATIBLE Low Profile 
LOGIC DELAY LINE (Schottky) 

• T2L input and output 
• Delay stable and precise 

• 14-pin DIP package 
• Available in delays from 5ns to 1000ns 
• Output isolated and with 10 T2L fan-out capacity 

• Rise time 4ns maximum 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to Level B of MI L-STD-883 
• MTBF in excess of 3 million hours 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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ABOVE DATA FROM CATAL.OG NO. C/Ol0480 

TTLDL-5 TTLDL-60 
TTLDL-6 TTLDL-65 
TTLDL-7 7'±1 TTLDL-70 
TTLDL-8 8 ±1 TTLDL-75 
TTLDL-9 9 ±1 TTLDL-80 
TTLDL-l0 10 ±1 TTLDL-85 85 ±3 
TTLDL-ll 11 ±1 TTLDL-90 90 ±3 
TTLDL-12 12 ±1 TTLDL-95 95 ±3 
TTLDL-13 13 ±1 TTLDL-l00 100 ±3 
TTLDL-14 14 ±1 TTLDL-125 125 ±4 
TTLDL-15 15 ±1 TTLDL-150 150 ±4.5 
TTLDL-16 16 ±1 TTLDL-175 175 ±5 
TTLDL-17 17 ±1 TTLDL- 200 200 ±6 
TTLDL-18 18 ±1 TTLDL-225 225 ±7 
TTLDL-19 19 ±1 TTLDL-250 250 ±8 
TTLDL- 20 20 ±1 TTLDL- 275 275 ±9 
TTLDL-21 21 ±1 TTLDL-300 300 ±10 
TTLDL-22 22 ±1 TTLDL- 350 350 ±11 
TTLDL-23 23 ±1 TTLDL-400 400 ±12 
TTLDL-24 24 ±1 TTLDL-450 450 ±i4 
TTLDL-25 25 ±1 TTLDL-500 500 ±15 
TTLDL-30 30 ±1.5 TTLDL-600 600 ±18 
TTLDL-35 35 ±1.5 TTLDL-700 700 ±20 
TTLDL-40 40 ±1.5 TTLDL-800 800 ±22 
TTLDL-45 45 ±2 TTLDL-900 900 ±24 
TTLDL-50 50 ±2 TTLDL- 1000 1000 ±26 
TTLDL-55 55 ±2 

Note: For other active digital modules, i.e., Noise Filter Modules, see 
page 1.,434; for Pulse Generiitor Modules, see pages 1.1435 
through 1.1437; for Square Wave Generator Modules and Digital 
Clocks, see pages 1.1438 through 1.,442; for Digital Frequency 
Multiplier Modules, see page 1.1442. 

ABOVE DATA FROM CATAL.OG NO. C/112279 

2350 
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2350 DELAY LINES. 2350 

engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

T2L COMPATIBLE "Mini DIP" Low Profile 
LOGIC DELAY LINE (Schottky) 

• T2 L input and output 

• • • • 
Delay stable and precise 
8'pin DIP package 
Available in delays from 5 to 500ns 
Output isolated and with 10 Schottky T2 L fan-out 
capacity 

• Rise time 4ns maximum 
• Dimensions: .400 wide X .500 long X .250 high 
• ICs burned·in to Level B of MIL-STD·883 
• MTBF in excess of 3 million hours 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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T2L COMPATIBLE "Thinny DIP" Super Low Profi 
LOGIC DELAY LINE (Schottky) 

• • • • • • • • • • • 

Full military temperature range 
T2L input and output 
Delay stable and precise 
14-pin DIP package 
Available in delays from 5 to 500ns 
Output isolated and with 10 T2 L fan-out capacity 
Rise time 4ns maximum 
Dimensions: .500 wide X .800 long X .165 high 
ICs burned in to Level B of MIL-STD-883 
MTBF in excess of 3 million hours 
Operating temperature range of - 55° to +1 25° C 

BLOCK DIAGRAM IS SHOWN BELOW 
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¢>DELAYS AND TOLERANCES (in n5) 

PART NO. OUTPUT PART NO. OUTPUT 

MDLDL- TTL- 5 5 ±1 MDLDL-TTL-45 45 ±2 
MDLDL-TTL-6 6 ±1 MDLDL-TTL-50 50 ±2 
MDLDL-TTL-7 7 ±1 MDLDL-TTL-55 55 ±2 
MDLDL-TTL-8 8 ±1 MDLDL- TTL- 60 60 ±2 
MDLDL- TTL- 9 9 ±1 MDLDL- TTL- 65 65 ±2.5 
MDLDL- TTL-10 10 ±1 MDLDL- TTL-70 70 ±2.5 
MDLDL-TTL-11 11 ±1 MDLDL- TTL-75 75 ±2.5 
MDLDL- TTL-12 12 ±1 MDLDL-TTL-80 80 ±2.5 
MDLDL- TTL-13 13 ±1 MDLDL-TTL-85 85 ±3 
MDLDL- TTL-14 14 ±1 MDLDL-TTL-90 90 ±3 
MDLDL- TTL-15 15 ±1 MDLDL-TTL-95 95 ±3 
MDLDL- TTL-16 16 ±1 MDLDL- TTL-l00 100 ±3 
MDLDL- TTL-17 17 ±1 MDLDL-TTL-125 125 ±4 
MDLDL-TTL-18 18 ±1 MDLDL- TTL- 150 150 ±4.5 
MDLDL- TTL-19 19 ±1 MDLDL- TTL-175 175 ±5 
MDLDL- TTL-20 20 ±1 MDLDL- TTL- 200 200 ±6 
MDLDL- TTL- 21 21 ±1 MDLDL-TTL-225 225 ±7 
MDLDL- TTL- 22 22 ±1 MDLDL- TTL- 250 250 ±8 
MDLDL- TTL~ 23 23 ±1 MDLDL- TTL- 275 275 ±9 
MDLDL-TTL-24 24 ±1 MDLDL- TTL- 300 300 ±10 
MDLDL-TTL-25 25 ±1 MDLDL- TTL- 350 350 ±11 
MDLDL- TTL-30 30 ±1.5 MDLDL- TTL-400 400 ±12 
MDLDL- TTL-35 35 ±1.5 MDLDL- TTL-450 450 ±14 
MDLDL- TTL-40 40 ±1.5 MDLDL- TTL- 500 500 ±15 

Note: For other active digital modules, I.e., Noise Filter Modules, see 
page 1.1434; for Pulse Generator Modules, see pages 1.1435 
through 1.1437; for Square Wave Generator Modules and Digital 
Clocks, see pages 1.,438 through 1.,442; for Digital Frequency 

. Multiplier Modules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/1230BI 

TTLDL-5MT 5 ±1 TTLDL-45MT 45 ±2 
TTLDL-6MT 6 ±1 TTLDL-50MT 50±2 
TTLDL-7MT 7 ±1 TTLDL-55MT 55 ±2 
TTLDL-8MT 8±1 TTLDL-60MT 60 ±2 
TTLDL-9MT 9 ±1 TTLDL-65MT 65 ±2.5 
TTLDL-l0MT 10 ±1 TTLDL-70MT 70 ±2.5 
TTLDL-llMT 11 ±1 TTLDL-75MT 75 ±2.5 
TTLDL-12MT 12 ±1 TTLDL-80MT 80 ±2.5 
TTLDL-13MT 13:1:1 TTLDL-85MT 85 ±3 
TTLDL-14MT 14 ±1 TTLDL-90MT 90 ±3 
TTLDL-15MT 15 ±1 TTLDL-95MT 95 ±3 
TTLDL-16MT 16 ±1 TTLDL-l00MT 100 ±3 
TTLDL-17MT 17 ±1 TTLDL-125MT 125 ±4 
TTLDL-18MT 18 ±1 TTLDL-150MT 150 ±4.5 
TTLDL-19MT 19 ±1 TTLDL-175MT 175 ±5 
TTLDL-20MT 20 ±1 TTLDL- 200MT 200 ±6 
TTLDL-21MT 21 ±1 TTLDL- 225MT 225 ±7 
TTLDL-22MT 22 ±1 TTLDL- 250MT 250±8 
TTLDL-23MT 23 ±1 TTLDL- 275MT 275 ±9 
TTLDL-24MT 24 ±1 ·TTLDL- 300MT 300 ±10 
TTLDL-25MT 25 ±1 TTLDL- 350MT 350 ±11 
TTLDL-30MT 30 ±1.5 TTLDL- 400MT 400 ±12 
TTLDL-35MT 35 ±1.5 TTLDL- 450MT 450 ±14 
TTLDL-40MT 40 ±1.5 TTLDL- 500MT 500 ±15 

Note: For other active digital modules, I.e., Noise Filter Modules, see 
page 1.1434; for Pulse Generator Modules, see pages 1.1435 
through 1.,437; for Square Wave Generator Modules and Digital 
Clocks, see pages 1.1438 through 1.,442; for Digital Frequency 
Multiplier Modules,. see page 1.,442. 

ABOVE DATA FROM CATALOG NO. C/092280 
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2350 DELAY LINES 2350 

engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

Th COMPATIBLE Low Profile 
MULTI-LOGIC DELAY LINE 
(Schottky) 

• T2L inputs and outputs 

• • 
Delays stable and precise 
14-pin DIP package 

• Available in delays from 5ns to 250ns each isolated 
and with 10 T2L fan-out capacity 

• Rise time 4ns maximum 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to Level B of MIL-STD-883 
• MTBF in excess of 1.5 million hours 
• Operating temperature range of 0° to +70°C. 

BLOCK DIAGRAM IS SHOWN BELOW 
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T2L COMPATIBLE "Thinny DIP" Super Low Profile 
MULTI-LOGIC DELAY LINE (Schottky) 

• Full military temperature range 
• T2L inputs and outputs 
• Delays stable and precise 
• 14-pin DIP package 
• Available in delays from 5 to 250ns - each isolated 

and with 10 T2 L fan-out capacity 

• • • 
Rise time 4ns maximum 
Dimensions: .500 wide X .800 long X .165 high 
ICs burned-in to Level B of MIL-STD-883 

• MTBF in excess of 1_5 million hours 
• Operating temperature range of - 55° to +125°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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q, DELAYS AND TOLERANCES (in ns) 

PART NO. OUTPUT PART NO. OUTPUT 

MTTLDL-5 5 ±1 MTTLDL-30 30 ±i.5 
MTTLDL-6 6 ±1 MTTLDL-35 35 ± 1.5 
MTTLDL-7 7 ±1 MTTLDL-40 40 ±1.5 
MTTLDL-8 8 ±1 MTTLDL-45 45 ±2 
MTTLDL-9 9 ±1 MTTLDL-50 50 ±2 
MTTLDL-10 10 ±1 MTTLDL-55 55 ±2 
MTTLDL- i1 11 ±1 MTTLDL-60 60 ±2 
MTTLDL-12 12 ±1 MTTLDL-65 65 ±2.5 
MTTLDL-13 13 ±1 MTTLDL-70 70 ±2.5 
MTTLDL-14 14 ±1 MTTLDL-75 75 ±2,5 
MTTLDL-15 15 ±1 MTTLDL-80 80 ±2,5 
MTTLDL-16 16 ±1 MTTLDL-85 85 ±3 
MTTLDL-17 17 ±1 MTTLDL-90 90 ±3 
MTTLDL-18 18 ±1 MTTLDL-95 95 ±3 
MTTLDL-19 19 ±1 MTTLDL-100 100 ±3 
MTTLDL-20 20 ±1 MTTLDL-125 125 ±4 
MTTLDL-21 21 ±1 MTTLDL-150 150 ±4,5 
MTTLDL-22 22 ±1 MTTLDL-175 175 ±5 
MTTLDL-23 23 ±1 MTTLDL-200 200 ±6 
MTTLDL-24 24 ±1 MTTLDL-225 225 ±7 
MTTLDL-25 25 ±1 MTTLDL- 250 250 ±8 

Note: For other active digital modules, i.e., Noise Filter Modules, see 
page 1.1434; for Pulse Generator Modules, see pages 1.1435 
through 1.1437; for Square Wave Generator Modules and Digital 
Clocks, see pages 1.1438 through 1.1442; lor Digital Frequency 
Multiplier Modules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/Oll 080 

MTTLDL-5MT MTTLDL- 30MT 
MTTLDL-6MT MTTLDL- 35MT 
MTTLDL-7MT 7 ±1 MTTLDL-40MT 
MTTLDL-8MT 8 ±1 MTTLDL-45MT 45 ±2 
MTTLDL-9MT 9 ±1 MTTLDL- 50MT 50 ±2 
MTTLDL-10MT 10 ±1 MTTLDL- 55MT 55 ±2 
MTTLDL- 11 MT 11 ±1 MTTLDL- 60MT 60±2 
MTTLDL-12MT 12 ±1 MTTLDL- 65MT 65 ±2.5 
MTTLDL-13MT 13 ±1 MTTLDL-70MT 70 ±2.5 
MTTLDL-14MT 14 ±1 MTTLDL-75MT 75 ±2,5 
MTTLDL-15MT 15 ±1 MTTLDL-80MT 80 ±2,5 
MTTLDL- 16MT 16 ±1 MTTLDL- 85MT 85 ±3 
MTTLDL-17MT 17 ±1 MTTLDL- 90MT 90±3 
MTTLDL- 18MT 18 ±1 MTTLDL- 95MT 95 ±3 
MTTLDL- 19MT 19 ±1 MTTLDL-1 100 ±3 
MTTLDL- 20MT 20 ±1 MTTLDL-1 125 ±4 
MTTLDL- 21 MT 21 ±1 MTTLDL-1 150 ±4,5 
MTTLDL- 22MT 22 ±1 MTTLDL-1 175 ±5 
MTTLDL- 23MT 23 ±1 MTTLDL- 200±6 
MTTLDL- 24MT 24 ±1 MTTLDL- 225 ±7 
MTTLDL- 25MT 25 ±1 MTTLDL- 250 ±8 

Note: For other active digital modules, i.e., Noice Filter Modules, see 
page 1.1434; for Pulse Generator Modules, see pages 1.1435 
through 1.1437; lor Square Wave Generator Modules' and Digital 
Clocks, see pages 1.1438 through 1.1442; lor Digital Frequency 
Multiplier Modules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/l00680 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1425 



2350 DELAY LINES 2350 

~2 . 
&. engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

ECl 10K COMPATIBLE low Profile 
LOGIC DELAY LINE 

• ECl input and output 
• Delays stable and precise 

• 16-pin DIP package 
• Available in delays from 2ns to 1000ns 
• Output isolated and with 70 ECl DC fan-out capacity 

• Fast rise times on all outputs 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to level B of Mll-STD-883 
• MTBF in excess of 3 million hours 
• Operating temperature range of - 30°C to +85°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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ECl 10K COMPATIBLE low Profile 
MUL TI~LOGIC DELAY LINE 

• ECl inputs and outputs 
• Delays stable and precise 

• 16-pin DIP package 
• Available in delays from 5ns to 1 DOns 
• Each output isolated and with 70 ECl DC fan-out 

capacity 

• Fast rise times on all outputs 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to level B of MI l-STD-883 
• MTBF in excess of 1.5 million hours 
• Operating temperature range of - 300 to +85°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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DELAY DELAY DELAY 
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Lt-------
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ECLDL-2 ECLDL-50 50 ±2 
ECLDL-3 ±.4 ECLDL-55 55 ±2 
ECLDL-4 ±.5 ECLDL-60 60 ±2 
ECLDL-5 5 ±1 ECLDL-65 65 ±2.5 
ECLDL-6 6±1 ECLDL-70 70 ±2.5 
ECLDL-7 7 ±1 ECLDL-75 75 ±2.5 
ECLDL-8 8±1 ECLDL-80 . 80 ±2.5 
ECLDL-9 9 ±1 ECLDL-85 85 ±3 
ECLDL-l0 10 ±1 ECLDL-90 90±3 
ECLDL-l1 11 ±1 ECLDL-95 95 ±3 
ECLDL-12 12 ±1 ECLDL-l00 100 ±3 
ECLDL-13 13 ±1 ECLDL-125 125 ±4 
ECLDL-14 14±1 ECLDL-150 150 ±4.5 
ECLDL-15 15 ±1 ECLDL-175 175 ±5 
ECLDL-16 16±1 ECLDL-200 200±6 
ECLDL-17 17 ±1 ECLDL- 225 225 ±7 
ECLDL-18 18 ±1 ECLDL-250 250 ±8 
ECLDL-19 19±1 ECLDL-275 275 ±9 
ECLDL-20 20 ±1 ECLDL-300 300±10 
ECLDL-21 21 ±1 ECLDL-350 350±11 
ECLDL-22 22 ±1 ECLDL-400 400 ±12 
ECLDL-23 23 ±1 ECLDL-450 450±14 
ECLDL-24 24 ±1 ECLDL-500 500±15 
ECLDL-25 25 ±1 ECLDL-600 600 ±18 
ECLDL-30 30 ±1.5 ECLDL-700 700 ±20 
ECLDL-35 35 ±1.5 ECLDL-800 800 ±22 
ECLDL-40 40±1.5 ECLDL-900 900±24 
ECLDL-45 45 ±2 ECLDL-l000 

Note: For other active digital modules, i.e., Pulse Generator Mod-

~~~L,,~~e !n?~~91~~14~~o':k~.U~~e 1~!~;~; ~~14~~U~~~O~~e1~~~~~a:~~ 
Digital Frequency Multiplier Modules, see page 1-1442 and for Noise 
Filter Modules, see page 1-1434. 

ABOVE DATA FROM CATALOG NO; C/011180 

MECLDL-5 
MECLDL-6 
MECLDL-7 
MECLDL-8 
MECLDL-9 
MECLDL-l0 
MECLDL-ll 
MECLDL-12 
MECLDL-13 
MECLDL-14 
MECLDL-15 
MECLDL-16 
MECLDL-17 
MECLDL-18 
MECLDL-19 
MECLDL-20 
MECLDL-21 
MECLDL-22 

7 ±1 
8±1 
9 ±1 

10 ±1 
11 ±1 
12 ±1 
13±1 
14±1 
15 ±1 
16±1 
17 ±1 
18 ±1 
19±1 
20 ±1 
21 ±1 
22 ±1 

MECLDL-23 
MECLDL-24 
MECLDL-25 
MECLDL-30 
MECLDL-35 
MECLDL-40 
MECLDL-45 
MECLDL-50 
MECLDL-55 
MECLDL-60 
MECLDL-65 
MECLDL-70 
MECLDL-75 
MECLDL-80 
MECLDL-85 
MECLDL-90 
MECLDL-95 
MECLDL-l00 

24 ±1 
25 ±1 
30 ± 1.5 
35 ±1.5 
40 ±1.5 
45 ±2 
5Q±2 
55 ±2 
60 ±2 
65 ±2.5 
70 ±2.5 
75 ±2.5 
80 ±2.5 
85 ±3 
90 ±3 
95 ±3 

100 ±3 

Note: For other active digital modules, I.e., Pulse Generator Mod
ules, see pages 1.1435 through 1.1437; fo(Square Wave Generator 
Modules and Digital Clocks, see pages 1.1438 through 1'1441; for 
Digital Frequency Multiplier Modules, see page 1.1442 and for Noise 
Filter Modules, see page 1.1434. 

ABOVE DATA FROM CATALOG NO. C/oll 880 

1'1426 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2350 DELAY LINES 2350 

6 2 ~engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

T2L COMPATIBLE Low Profile 
LOGIC DELAY LINE 
(Low Power Schottky) 

• T2L input and output 
• Delay stable and precise 
• 14-pin DIP package 
• Available in delays from 10ns to 500ns 
• Output isolated and with 20 T2L fan-out capacity 

• Rise time 8ns maximum 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to Level B of MIL-STD-883 
• MTBF in excess of 3 million hours 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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T2L COMPATIBLE Low Profile 
MULTI-LOGIC DELAY LINE 
(Low Power Schottky) 

• T2L inputs and outputs 

• • 
Delays stable and precise 
14-pin DIP package 

• Available in delays from 10ns to lOOns - each 
isolated and with 20 low power Schottky T2L fan-
out capacity 

• Rise time 8ns maximum 
• Dimensions: .400 wide X .800 long X.250 high 
• ICs burned-in to Level B of MIL-STD-883 
• MTBF in excess of 1.5 million hours 
• Operating temperature range of 0° to + 70°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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r/J DELAYS AND TOLERANCES (in nsl 

PART NO. OUTPUT PART NO. OUTPUT· 

LPSLDL-l0 10 ±1 LPSLDL-60 60±2 
LPSLDL-l1 11 ±1 LPSLDL-65 65 ±2.5 
LPSLDL-12 12 ±1 LPSLDL-70 70 ±2.5 
LPSLDL-13 13 ±1 LPSLDL-75 75 ±2.5 
LPSLDL- 14 14 ±1 LPSLDL-80 80 ±2.5 
LPSLDL-15 15 ±1 LPSLDL-85 85 ±3 
LPSLDL-16 16 ±1 LPSLDL- 90 90 ±3 
LPSLDL-17 17 ±1 LPSLDL- 95 95 ±3 
LPSLDL-18 18 ±1 LPSLDL-l00 100 ±3 
LPSLDL-19 19 ±1 LPSLDL-125 125 ±4 
LPSLDL- 20 20 ±1 LPSLDL-150 150 ±4.5 
LPSLDL- 21 21 ±1 LPSLDL-175 175 ±5 
LPSLDL-22 22 ±1 LPSLDL- 200 200 ±6 
LPSLDL-23 23 ±1 LPSLDL-225 225 ±7 
LPSLDL- 24 24 ±1 LPSLDL- 250 250 ±8 
LPSLDL- 25 25 ±1 LPSLDL- 275 275 ±9 
LPSLDL- 30 30 ±1.5 LPSLDL- 300 300 ±10 
LPSLDL-35 35 ±1.5 LPSLDL-350 350±11 
LPSLDL-40 40 ±1.5 LPSLDL-400 400 ±12 
LPSLDL-45 45 ±2 LPSLDL-450 450 ±14 
LPSLDL- 50 50±2 LPSLDL-500 500±15 
LPSLDL- 55 55 ±2 

Note: For other active digital modules, i.e., Noise Filter Modules, see 
page 1.1434: for Pulse Generator Modules, see pages 1.1435. 
through 1.1437: for Square Wave Generator Modules and Digital 
Clocks, see pages 1.1438 through 1.1442: for Digital Frequency 
Multiplier Modules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/0219BO 

r/J DELAYS AND TOLERANCES (in nsl 

PART NO. OUTPUT PART NO. OUTPUT 

MLPSLDL-10 10 ±1 MLPSLDL-30 30 ±1.5 
MLPSLDL-11 11 ±1 MLPSLDL-35 35 ±1.5 
MLPSLDL-12 12 ±1 MLPSLDL-40 40±1.5 
MLPSLDL-13 13 ±1 MLPSLDL-45 45 ±2 
MLPSLDL-14 14 ±1 MLPSLDL-50 50 ±2 
MLPSLDL-15 15 ±1 MLPSLDL-55 55 ±2 
MLPSLDL-16 16 ±1 MLPSLDL-60 60 ±2 
MLPSLDL-17 .. 17 ±1 MLPSLDL-65 65 ±2.5 
MLPSLDL-18 18±1 MLPSLDL-70 70 ±2.5 
MLPSLDL-19 19 ±1 MLPSLDL-75 75 ±2.5 
MLPSLDL-20 20 ±1 MLPSLDL-80 80 ±2.5 
MLPSLDL-21 21 ±1 MLPSLDL-85 85 ±3 
MLPSLDL-22 22 ±1 MLPSLDL-90 90 ±3 
MLPSLDL-23 23 ±1 MLPSLDL-95 95 ±3 
MLPSLDL-24 24 ±1 MLPSLDL-l00 100±3 
MLPSLDL-25 25 +1 

Note: For other active digital modules, I.e., Noise Filter Modules, see 
page 1.1434: for Pulse Generator Modules, see pages 1.1435 
through 1.1437: for Square Wave Generator Modules and Digital 
Clocks, see pages 1.1438 through 1.1442; for Digital Frequency 
Multiplier Modules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/022680 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1427 



2350 DELAY LINES 

"6 2 ~engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 ..,.... For Calls Outside California, Toll Free (800) 235-4144 

T2L COMPATIBLE Low Profile 
PROGRAMMABLE LOGIC DELAY LINE (3-Bit) (Schottky) 

• T2L input and output 

• • • • 
Delays stable and precise 
16-pin DIP package 

BLOCK DIAGRAM IS SHOWN BELOW 

Available in delays up to 77ns 
Available in 10 delay steps 
1 ns to 10ns 

with resolution from 

• Propagation delays fully compensated 
• All delays digitally programmable 
• 10 T2L fan-out capacity 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to Level B of MIL-STD-883 

V 
16 rl----------

I x 
I 
I 
I 
I L ____ _ 

P1 P2 
11 10 

P3 
9 

• • 
MTBF in excess of 2 million hours. 
Operating temperature range of 0° to + 70°C 

4 5 7 8 
INPUT OUTPUT E GROUND 

¢ DELAYS AND TOLERANCES (in n5) 

*Step Zero Maximum Delay Delay Change * * Maximum 
. Part Number Deviation From 

Delay Time Time (Nom) Per Step' Programmed Delay 

PTTLDL-7-1 7 ±.3 14 1 ±.3 ±.4 
PTTLDL-7-2 7 ±.3 21 2±.4 ±.6 
PTTLDL-7-3 7 ±.3 2B 3 ±.5 ±.B 
PTTLDL-7-4 7 ±.3 35 4 ±.5 ±.9 
PTTLDL-7-5 7 ±.3 42 5 ±.5 ±1 
PTTLDL-7-6 7 ±.3 49 6 ±.6 ±1.2 
PTTLDL-7-7 7 ±.3 56 7±.7 ±1.4 
PTTLDL-7-B 7 ±.3 63 B ±.B ±1.6 
PTTLDL-7-9 7 ±.3 70 9 ±.9 ±1.B 
PTTLDL-7-10 7 +.3 77 10+1 +2 

Nole: For other active digital modules, i.e., Noise Filter Modules, see page 1-1434: for Pulse Generator 
Modules, Bee pages '_1435 through '.1437; for Square Wave Generator Modules and Digital Clocks, 
see pages '.1438 through ,-1441: for Digital Frequency Multiplier Modules, see page '-1442. 

ABOVE DATA FROM CATAL.OG NO. C/011780 

T2L COMPATIBLE Low Profile 
PROGRAMMABLE LOGIC 
DELAY LINE (4-Bit)(Schottky) 

• T2L input and output 
• Delays stable and precise 
• 32-pin DIP package 
• Available in delays up to 765ns 
• Available in 18 delay steps with resolution from 1 ns 

to 50ns 

• Propagation delays fully compensated 
• All delays digitally programmable 
• 10 T2L fan-out capacity 
• Dimensions: .400 wide X 1.650 long X .250 high 
• ICs burned-in to Level B of MIL-STD-883 
• MTBF in excess of 1 million hours 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 
Vee P1 Vee P2 P3 P4 
32 26 24 19 18 17 

3 
INPUT 

7 
GROUND 

13 16 
OUTPUT GROUND 

15 ±.6 

15 ±.6 75 4 ±.6 ±1.8 

15 ±.6 90 5 ±.6 ±2.0 

15 ±.6 105 6 ±.B ±2.4 

15 ±.6 120 7 ±.B ±2.B 

PTTLDL-15- B 15 ±.6 135 B ±1 ±3.2 

PTTLDL-15-9 15 ±.6 150 9 ±1 ±3.6 

PTTLDL-15- 15 ±.6 165 10 ±1 ±4 

PTTLDL-15-15 15 ±.6 240 15 ±1.5 ±6 

PTTLDL-15-20 15 ±.6 315 20 ±2 ±B 

PTTLDL-15-25 15 ±.6 390 25 ±2 ±10 

PTTLDL-15-30 15 ±.6 465 30 ±2.5 ±12 

PTTLDL-15-35 15 ±.6 540 35 ±2.5 ±14 

PTTLDL-15-40 15 ±.6 615 40±3 ±16 

PTTLDL-15-45 15 ±.6 690 45 ±3 ±18 

PTTLDL-15-50 15 ±.6 765 50 ±3 ±20 

Note: For other active digital modules, i.e., Noise Filter Modules, see 
page 1.1434; for Pulse Generator Modules, see pages 1.1435 
through 1.1437; for Square Wave Generator Modules and Digital 
Clocks, see pages 1.1438 through 1.1442; for Digital Frequency 
Multiplier Modules, see page 1.1442. 

ABOVE DATA FROM CATAL.OG NO_ C/012480 

2350 

1'1428 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2350 DELAY LINES 

engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 2~5-4144 

T2L COMPATIBLE Low Profile 
PROGRAMMABLE LOGIC 
DELAY LINE (6-Bit)(Schottky) 

• T2L input and output BLOCK DIAGRAM IS SHOWN BELOW 

• Delays stable and precise 
• 48-pin DIP package 
• Available in delays up to 329ns 
• 5 delay steps available with resolution from 1 ns to 5ns 
• Propagation delays fully compensated 
• All delays digitally programmable 

• 10 T2L fan-out capacity 
• Dimensions: .400 wide X 2.450 long X .250 high 
• I Cs bu rned-i n to Level B of M I L-STD-883 
• MTBF in excess of 500,000 hours 
• Operating temperature range of O· to +70·C 

Vee 
48 

1 
IN 

</J DELAYS AND TOLERANCES (in n5) 

Vee 
40 

7 
GROUND 

Part Number ·Step Zero Maximum Delay Delay Change 

Delay Time Time (Nom) Per Step (Nom) 

PTTLDL-14-1 14 ±.3 77 

PTTLDL-14-2 14 ±.3 140 

PTTLDL-14-3 14 ±.3 203 

PTTLDL-14-4 14 ±.3 266 

PTTLDL-14-5 14 ±.3 329 

Note: For other active digillli modules, i.o .• Noise Filler Modules, see page 1_1434; for Pulse Generator 
Modules, see pages 1_1435 through 1_1437; for Square Wave Generator Modules and Digital Clocks. 
see pages 1_1438 through 1_1441: for Digital Frequency Mul,liplier Modules, see page 1-1442. 

T2L COMPATIBLE Low Profile 

PROGRAMMABLE LOGIC 
DELAY LINE (8-Bit)(Schottky) 

• T2L input and output levels 

1 

2 

3 

4 

5 

P4 P5 P6 Vee P1 P2 P3 
35343332 272625 

16 21 24 
GROUND OUT GROUND 

• ·Maximum 
Deviation From 

Programmed Delay 

±1.5 

±2 

±3 

±4 

±5 
--

13180 

• Delays stable and precise Vee Vee P7 Pa Vee 

• 64·pin DIP package 
64 56 5150 48 

...f ___ ~_ 

I X X • Available in delays up to 1295ns 
• 5 delay steps available with resolution from 1 ns to 5ns 
• Propagation delays fully compensated 
• All delays digitally programmable 

• 10 T2L fan-out capacity 
• Dimensions: .400 wide X 3.250 long X .250 high 
• ICs burned·in to Level B of MIL-STD·883 
• MTBF in excess of 300,000 hours 

I 
I 
I 
I 
I 

7 

• Operating temperature range of O· to +70·C IN GROUNO 

</J DELAYS AND TOLERANCES (in n5) 

Part Number ·Step Zero Maximum Delay Delay Change 

Delay Time Time (Nom) Per Step (Nom) 

PTTLDL- 20- 1 20 ±.5 275 
PTTLDL-20-2 20±.5 530 
PTTLDL- 20- 3 20±.5 785 

PTTLDL- 20- 4 20 ±.5 1040 

PTTLDL- 20- 5 20 ±.5 1295 

Nole: For other active dlgllal modules, i.e., ~~oise Filler Modules, see page 1_1434; lor Pulse Generator 
Modules, see pages 1-1435 through 1_1437; for Square Wave Geflerator Modules and Digital Clocks, 
see pages 1-1438 through 1-1441; for Digital Frequency Multiplier Modules, see page '-1442. 

1 

2 

3 

4 

5 

16 
GROUNO 

24 29 32 
GROUND OUT GROUND 

• *Maximum 
Deviation From 

Programmed Delay 

±6 

±8 

±12 

±16 

±20 

ABOVE DATA FROM CATALOG NO. C/020580 
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2350 DELAY LINES 

~!ngineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

ECl 10K COMPATIBLE Low Profile 
PROGRAMMABLE LOGIC DELAY LINE (3-Bit) 

• • • • • 

ECl input and output levels 
Delays stable and precise 
16-pin DIP package 
Available in delays up to 353ns 
Available in 18 delay steps with 
1ns to 50ns 

resolution from 

• Propagation delays fully compensated 
• All delays digitally programmable 
• 70 ECl DC fan-out capacity 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to level B of Mll-STD-883 
• MTBF in excess of 3 million hours 
• Operating temperature range of - 30° to +85°C 

BLOCK DIAGRAM IS SHOWN BELOW 
Va; OUTPUT P2 P3 
16 15 10 9 rl-- ----------------, 

I x I 
I I 
I I 
I I 
I I 
I v I 
Ll---------- ____ ..J 

1 
Va; 

6 
INPUT 

ECl 10K COMPATIBLE low Profile 
PROGRAMMABLE LOGIC 
DELAY LINE (4-Bit) 

• ECl input and output levels 
• Delays stable and precise 
• 32-pin DIP package 
• Available in delays up to 760ns 
• Available in 18 delay steps with resolution from 

1ns to SOns 

• • • • • • • 

Propagation delays fully compensated 
All delays digitally programmable 
70 ECl DC fan-out capacity 
Dimensions: .400 wide X 1_600 long X _250 high 
ICs burned-in to level B of MI L-STD-883 
MTBF in excess of 800,000 hours 
Operati ng temperature range of - 30° to +85°C 

BLOCK DIAGRAM IS SHOWN BELOW 
Vee OUTPUT P3 P4 
32 31 2625 

rt ----
Ix 
I 
I 
I 

-------:1 
I 
I 
I 
I 

I 
Iv 

cpq~==:.-t I 
I 

4-.----- ----
1 

Vee 
7 12 

INPUT 
14 16 

Vee 

*Step Maximum Delay 
Part Zero Delay Change 

Number Delay Time Per Step 
Time (Nom) 

2.8 ±.3 10 1 ±.3 

2.8 ±.3 17 2 ±A ±.6 

2.8 ±.3 24 3 ±.5 ±.8 

2.8 ±.3 31 4 J±.5 ±.9 

2.8 ±.3 38 5 ±.5 ±1 

2.8 ±.3 45 6 ±.6 :t1.2 

2.8 ±.3 52 7 ±.7 ±1.4 

2.8 ±.3 59 8 ±.8 ±1.6 

2.8 ±.3 66 9 ±.9 ±1.8 

2.8 ±.3 73 10 ±1 ±2 

2.8 ±.3 108 15 ±1 ±3 

2.8 ±.3 143 20 ±1.5 ±4 

2.8 ±.3 178 25 ±1.5 ±5 

2.8 ±.3 213 30 ±2 ±6 

2.8 ±.3 248 35 ±2 ±7 

2.8 ±.3 283 40 ±2.5 ±8 

2.8 ±.3 318 45 ±2.5 ±9 

2.8 ±.3 353 50 ±2.5 ±10 

Note: For other active digital modules, I.e., Noise Filter Modules, see 
page 1.1434; for Pulse Generator Modules, see pages 1-1435 
through 1-1437: for Square Wave Generator Modules and Digital 
Clocks. Bee pages 1-1438 through 1.1442; for Digital, Frequency 
Multiplier Modules, ~ee page 1-1442. 

ABOVE DATA FROM CATALOG NO. C/123079 

*Maximum 
Deviation 

Part From 
Number 

PECLDL-l0·l 10 ±.6 25 I±A 

PECLDL·10·2 10 ±.6 40 2 ±.5 ±1.2 

PECLDL-10-3 10 ±.6 55 3 ±.5 ±1.6 

PECLDL-l0·4 10 ±.6 70 4 ±.6 ±1.8 

PECLDL-10-5 10 ±.6 85 5 ±.6 ±2.0 

PECLDL-l0-6 10±.6 100 6 ±.8 ±2.4 

PECLDL-10-7 10 ±.6 115 7 ±.8 ±2.8 

PECLDL-10-8 10 ±.6 130 8 ±1 ±3.2 

PECLDL-l0-9 10 ±.6 145 9 ±1 ±3.S 

PECLDL-10-10 10 ±.6 160 10 ±1 ±4 

PECLDL-l0-15 10 ±.6 235 15 ±1.5 ±6 

PECLDL-l0-20 10 ±.6 310 20 ±2 ±8 

PECLDL-l0-25 10 ±.6 385 25 ±2 ±10 

PECLDL-l0-30 10 ±.6 460 30 ±2.5 ±12 

PECLDL-l0-35 10 ±.6 535 35 ±2.5 ±14 

PECLDL-l0-40 10 ±.6 610 40 ±3 ±16 

PECLDL-l0-45 10 ±.6 685 45 ±3 ±IB 

'10-50 10 ±.6 760 50 ±3 ±20 
Note: For other active digital modules, I.e., Noise Filter Modules, see 
page 1_1434; for Pulse Generator Modules, see pages 1-1435 
through 1.,437; for Square Wave Generator Modules and Digital 
Clocks, see pages 1.1438 through 1.,442; for Digital Frequency 
Multiplier Modules, see page 1-1442. 

ABOVE DATA FROM CATALOG NO. C/030180 

2350 
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2350 DELAY LINES 

ti 2 .. 
~engineere~ components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

ECl 10K COMPATIBLE low Profile 
PROGRAMMABLE LOGIC DELAY LINE (6-Bit) 

• ECl input and output levels 
BLOCK DIAGRAM IS SHOWN BELOW 

• • • 
Delays stable and precise 
48'pin DIP package 
Available in delays up to 323ns 

• Available in 5 delay steps with resolution from 
1ns to 5ns 

• Propagation delays fully compensated 
• All delays digitally programmable 
• 70 ECl DC fan-out capacity 
• Dimensions: .400 wide X 2.400 long X ;250 high 
• ICs burned-in to level B of MI l-STD-883 
• MTBF in excess of 500,000 hours 
• ·Operating temperature range of - 30° to +85°C 

Vee OUT P2 P3 Vee Ps Ps Vee 

48 47 42 41 40 34 33 32 

rt- f--
IX X 

I 
I.--___ ~--++----' 
I 
I 
I 
I 
I 
I 
I 
Iy 
tt--
1 151617 24 

Vee P, Vee Vee P4 Vee Vee Vee 

if; DELAYS AND TOLERANCES (in ns) 

*Step Zero Maximum Delay Delay Change 
* *Maximum 

Part Number Deviation From 
Delay Time Time (Nom) Per Step (Nom) Programmed Delay 

PECLDL-B-1 B±.3 71 

PECLDL-B-2 8±.3 134 

PECLDL-B-3 B±.3 197 

PECLDL·B-4 8±.3 260 

PECLDL·B·5 B±.3 323 

Note: For other active digital modules, i.e .• Noise Filter Modules, see page '_1434; lor Pulse Generator 
Modules, see pages '.1435 through '.1437; lor Square Wave Generator Modules and Digital Clocks, 
see pages '_1438 through '.1441; for Digital Frequency Multiplier Modules, see page 1-1442. 

ECl 10K COMPATIBLE low Profile 
PROGRAMMABLE LOGIC 
DELAY LINE (8-Bit) 

• ECl input and output levels 
• Delays stable and precise 
• 64-pin DIP package 
• Available in delays up to 1287ns 
• Available in 5 delay steps with resolution from 

1 ns to 5ns 
• Propagation delays fully compensated 
• All delays digitally programmable 
• 70 ECl DC fan-out capacity 
• Dimensions: .400 wide X 3.200 long X .250 high 
• ICs burned-in to level B of Mll-STD-883 
• MTBF in excess of 300,000 hours 
• Operating temperature range of - 30° to +85°C 

1 ±1.5 

2 ±2 

3 ±3 

4 ±4 

5 ±5 

ABOVE DATA FROM CATALOG NO. C/031580 

BLOCK DIAGRAM IS SHOWN BELOW 
Ps P6Vcc 
5049 48 

IN 

35 

7 B 9 15 16 17 23 2425 32 
P, Vee Vee P4 Vee Vee P7 Vee Vee Vee 

if; DELAYS AND TOLERANCES (in ns) 

*Step Zero Maximum Delay Delay Change • *Maximum 
Part Number Deviation From 

Delay Time Time (Nom) Per Step (Nom) Programmed Delay 

PECLDL·12·1 12 ±.5 267 1 ±6 

PECLDL-12·2 12 ±.5 522 2 ±B 

PECLDL·12·3 12 ±.5 777 3 ±12 

PECLDL-12-4 12 ±.5 1032 4 '1:16 

PECLDL·12·5 12 +.5 1287 5 ±20 

Note: For other active digital modules, i.e .. Noise Filler Modules, see page '.'434; for Pulse Generator 
Modules, see pages '_1435 through 1.,437; for Square Wave Generator Modules and Digital Clocks, 
see pages '-1438 through '.'441; for Digital Frequency Multiplier Modules, see page '_1442. 

ABOVE DATA FROM CATALOG NO. C/0331 80 
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2350 DELAY LINES 

gineered components company 
Sa,,,almento Drive, P. O. Box Y, San Luis Obispo, California 93406 

544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

ECL 100K COMPATIBLE 

LOGIC DELAY MODULE BLOCK DIAGRAM IS SHOWN BELOW 
1 N Vee Vee Vee 
24 19 18 13 • ECL 100K input and outpui:s 

• Delays stable and precise 
• 24-pin DIP package 

------1- ------f, 
X X X I 

• Available in delays from 16ns to 80ns 
• 12.5% taps - each isolated and with 70 ECL DC 

fan-out capacity 

• Dimensions: .500 wide X 1.300 long X .375 high 
• Rise time 1 ns nominal on all outputs 
• ICs burned-in to Level B of MI L-STD-883 
• MTBF in excess of 1 million hours 
• Operating temperature range of 0° to +85°(; 

I 
I 
I 
I 
I X 

4--

I 
I 
I 
I 
I 

J 
4 5 G 8 9 10 11 12 

Vee 01 02 03 Vee Vee 04 05 06 07 08 

oRISE TIME. DELAYS AND TOLERANCES (in ns) 
Rise. 

Part Number Time Tap 1 Tap 2 Tap 3 Tap 4 TapS 
Max. 

Eel- lOOK lDM 16 2.0 2 ±.2 4±,4 6 ±.G 8 ±.B 10 ±1 
Eel- 100K- lDM- 20 2.0 2.5 ±.25 5 ±.5 7.5 ±.75 10 ±1 12.5 ±1 
Eel- 100K- lDM·· 24 2.0 3 ±.3 6 ±.6 9 t.g 12 ±1 15 ±1 
Eel- 100K- lDM- 28 2·9 3.5 ±.35 7 t.7 10.5 ±1 14 ±1 17.5 ±1 
Eel-100K- lDM-32 2.5 4±.4 8 ±.a 12 ±1 16 ±1 20 ±1 
Eel-100K- lDM-36 2.5 4.5 ±.45 9 ±.g 13.5 ±1 18 ±1 22.5 ±1 
ECL- 1 OQK- LDM- 40 2.5 5 t.5 10 ±1 15 ±1 20 ±1 25 ± 1 
Eel- 1 00K-· lDM- 44 3.0 5.5 i.55 " ±1 16.5 ±1 22 ±1 27.5 ±1 
Eel- 100K- lDM- 48 3.0 G ±.6 12 ±1 18 ±1 24 ±1 30 ±1 
Eel-100K- lDM- 52 3.0 6.5 :t.GS 13 ±1 19.5 ±1 26 ±1 32.5 ±T 
Eel- 100K- lDM- 56 3.0 7 :t.7 14 ±1 21 ±1 28 ±1 35 ±T 
Eel-100K- lDM-60 4.0 7.5 ±.7~ 15 ±1 22.5 ±T 30 ±T 37.5 ±1 
Eel- 100K- lDM- 64 4.0 8 ±.8 16 ±1 24 ±1 32 ±1 40 ±1.5 
Eel- 100K- lDM- 68 4.0 8.5 ±.85 17 ±T 25.5 ±1 34 ±1 42.5±1.5 
Eel- 100K- lDM-72 4.5 9 ±.9 18 ±1 27 ±1 36 ±T 45 ±1.5 
Eel-100K- ~DM- 76 4.5 9.5 :t.9S 19 ±T 28.5 ±1 38 ±1 47.5 ±2 
ECL- 100K- LDM- 80 4.5 10 ±1 20 ±1 30 ±1 40 ±1.5 50 ±2 

Nole. For other acllve digital modules, i.e., NOise Filter Modules. see page 1-1434; lor Pulse Generator 
Modules, see pages h1435 through 1-1437; for Square Wave Generator Modules end Digital Clocks, 
lee pages 1-1438 through 1.,441; lor Digital Frequency Multiplier Modules, see page 1.,442. 

Tap 6 

12 ±1 
15 ±1 
18 ±1 
21 ±1 
24 ±1 
27 ±1 
30 ±1 
33 ±1 
'36 ±1 
39 ±1.5 
42 ±1.5 
45 ±1.5 
48 ±2 
51 ±2 
54 ±2 
57 ±2 
60 ±2 

Tap 7 Output 

14 ±1 16 ±1 
17.5 ±1 20 ±1 
21 ±1 24 ±1 
24.5 ±1 28 ±1 
28 ±1 32 ±1 
31.5 ±1 36 ±1 
35 ±1 40 ±lo5 
38.5 ±1 44 ±1.5 
42 ±1.5 48 ±2 
45.5 ±2 52 ±2 
49 ±2 56 ±2 
52.5 ±2 60 ±2 
56 ±2 64 ±2 
59.5 ±2 68 ±2 
63 ±2 72 ±2.5 
66.5 ±2 76 ±2.5 
70 ±2 80 ±2.5 

ABOVE DATA FROM CATAL.OG NO. C/040480R2 

ECL 100K COMPATIBLE 
DUAL LOGIC DELAY LINE 

• ECL 1 OOK input and output levels 

• • • 
Delays stable and precise 
12-pil1 DIP package 
Available in delays from 2ns to 20ns 

• Outputs isolated and with 70 ECL DC fan-out capacity 

• • • • • 

Rise time 1 ns nominal 
Dimensions: .700 wide X .875 long X .325 high 
ICs burned-in to Level B of MI L-STD-883 
MTBF in excess of 1 million hours 
Operating temperature range of 0° to +85°C 

BLOCK DIAGRAM IS SHOWN BELOW 
INI Vee OUTI OUTI 
12 9 8 7 

--------Y--- ........,,.,........, x 

DECLDL-2-3 

DECLDL-2-3.5 

DECLDL-2-4 

DECLDL-2-4.5 

DECLDL-2-S 

DECLDL- 2- 5.5 

DECLDL-2-6 

DECLDL-2-6.5 

DECLDL-2-7 

DECLDL- 2-7.5 

DECLDL-2-8 

DECLDL-2-8.5 

DECLDL~2-9 

DECLDL- 2-9.5 

3±.3 11±1 

3.5±.3 11.5±1 

4±.4 12±1 

4.S±.4 LDL-2-12.5 12.5±1 

5±.5 DECLDL- 2-13 13±1 

5.5±.5 DECLDL-2-13.5 13.5±1 

6±.6 DECLDL-2-14 14±1 

6.5±.6 DECLDL- 2-14.5 14.5±1 

7±.7 DECLDL-2-15 15±1 

7.5±.7 DECLDL- 2-16 16±1 

8±.8 DECLDL-2-17 17±1 

8.5±.8 DECLDL-2-18 18±1 

9±.9 DECLDL- 2-19 19±1 . 

9.5±.9 DEC 

2350 

Y -------6--

Note: For other active digital modules, i.e., Noise Filter Modules, see 
page 1.1434; for Pulse Generator Modules, see pages 1.1435 
through 1.1437; for Square Wave Generator Modules and Digital 
Clocks, see pages 1.1438 through 1.1442; for Digital Frequency 
Multiplier Modules, see page 1.1442. 

1 4 5 
IN2 Vee OUT2 

_6_ 
OUT2 

ABOVE DATA FROM CATAL.OG NO. C/012580 
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2350 DELAY LINES 2350 

engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

ECl 100K COMPATIBLE 

PROGRAMMABLE LOGIC 
DELAY LINE (4-Bit) 

• ECl 100K input and output levels 

• Delays stable and precise 

• 24-pin DIP package 
• Available in delays up to 77.8ns 

r/I DELAYS AND TOLERANCES (in n51 

Maximum - -Maximum 

Part Number -Step Zero Delay Deviation From 

• Available in 18 delay steps with resolution from 
Delay Time Time (Nom) Programmed 

Delay 

0.1 ns to 5.0ns 

• Propagation delays fully compensated 

• All delays digitally programmable 

• 70 EC l DC fan-out capacity 
• Dimensions: .650 wide X 1.350 long X .375 high 

• ICs burned-in to level B of MI l-STD-883 

• MTBF in excess of 750,000 hours 
• Operating temperature range of 0° to +85°C 

BLOCK DIAGRAM IS SHOWN BELOW 
IN Vee Vee Pl P2 P3 P4 
24 19 18 16 15 14 13 

1 
-2V 

6 7 
Vee Vee 

GROUND GROUND 

,ECl 100K COMPATIBLE 

SPECIAL PROGRAMMABLE 
LOGIC DELAY LINE 
• ECl 100K Input and output levels 

• Delays stable and precise 

• 34-pin DIP package 
• 100 steps of BCD programming 

• 1 OOps per step resolution 

• Propagation delays fully compensated 

• 70 ECl DC fan-out capacity 

12 
OUT 

• Dimensions: .700 wide X 1.750 long X .500 high 

• Rise time 1 ns nominal 
• ICs burned-in to level B of MIL-STD-883 

• MTBF in excess of 500,000 hours 

• Operating temperature range of 0° to +85°C 

Note: For other active digital modules, i.e., Pulse Generator Mod
ules, see pages 1.1435 through 1.1437; for Square Wave Generator 
Modules and Digital Clocks, see pages 1.1438 through 1.1441; for 
Digital Frequency Multiplier Modules, see page 1.1442 and for Noise 
Filler Modules, see page 1.1434. 

PECLDL-2.8-0.1 2.8 ±.2 4.3 ±.1 

PECLDL- 2.8- 0.2 2,8 ±.2 5.8 ±.2 

PECLDL- 2.8- 0.3 2.8 ±.2 7.3 ±.25 

PECLDL-,2.8- 0.4 2.8 ±.2 8.8 ±.3 

PECLDL- 2.8- 0.5 2.8 ±.2 10.3 ±.35 

PECLDL- 2.8- 0.6 2.8 ±.2 11.8 ±.4 

PECLDL-2.8-0.7 2.8 ±.2 13.3 ±.45 

PECLDL- 2.8- 0.8 2.8 ±.2 14.8 ±.5 

PECLDL- 2.8- 0.9 2.8 ±.2 16.3 ±.5 

PECLDL- 2.8-1.0 2.8 ±.2 17.8 ±.5 

PECLDL- 2.8-1.5 2.8±.2 25.3 ±.8 

PECLDL- 2.8- 2.0 2.8±.2 32.8 ±1.0 

PECLDL- 2.8- 2.5 2.8 ±.2 40.3 ±1.3 

PECLDL-2.8-3.0 2.8 ±.2 47.8 ±1.5 

PECLDL- 2.8- 3.5 2.8 ±.2 55.3 ±1.8 

PECLDL- 2.8- 4.0 2.8±.2 62.8 ±2.0 

PECLDL- 2.B- 4.5 2.B±.2 70.3 ±2.3 

PECLD L- 2.8- 5.0 2.8±.2 77.8 ±2.5 

Note: For other active digital modules, i.e., Pulse Generator Mod
ules; see pages 1.1435 through 1.1437; for Square Wave Generator 
Modules and Digital Clocks, see pages 101438 through 101441; for 
Digital Frequency Multiplier Modules, see page 1.1442 and for Noise 
Filler Modules, see page 1.1434. . 

ABOVE DATA FROM CATALOG NO. C/040IBOR 

BLOCK DIAGRAM IS SHOWN BELOW 
Ps P5 P3 P4 
33 32 26 25 

r----------------I 
I I 
I I 
I I 
I I 
I I 
I X I 
L - - - - - - - - -1- -----_..J 

1 
P7 

3 
Pa 

9 10 
INPUT Vce 

16 17 
OUTPUT Vee 

ABOVE DATA FROM SPECLDL-121 BROCHURE PAGE 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1433 



2350 DELAY LINES 

'6 2 ~engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

T2 l COMPATIBLE low Profile 
LOGIC NOISE FILTER MODULE (Schottky) 

• T2 l input and output 
• Pulse width detection stable and precise 
• 14-pin DIP package 
• Available in pulse widths from 5ns to 500ns 
• 8 T2l fan-out capacity 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to level B of Mll-STD-883 
• MTBF in excess of 3.5 million hours 
• Operating temperature range of O· to +70·C 

BLOCK DIAGRAM IS SHOWN BELOW 
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ECl 10K COMPATIBLE low Profile 
LOGIC NOISE 
FI L TER MODULE 

• ECl input and output 
• Pulse width detection stable and precise 

• 16-pin DIP package 
• Available in pulse widths from 5ns to 500ns 
• 70 ECl DC fan-out capacity 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to level B of Mll-STD-883 
• MTBF in excess of 3.5 million hours 
• Operating temperature range of - 30· to +85·C 

BLOCK DIAGRAM IS SHOWN BELOW 

TIMES AND TOLERANCES (in ns) 

PART NO.. IflPulse Widths 
Nominal Suppress Pass 

TILNFM-5 5 ,;;4 ;,6 
TILNFM-l0 10 ,;;9 ;,11 
TILNFM-15 15 ,;14 ;,16 
TILNFM-20 20 ,;19 ;,21 
TTLNFM-25 
TTLNFM-30 
TTLNFM-35 
TILNFM-40 
TTLNFM-45 
TTLNFM-50 
TTLNFM-60 
TTLNFM-70 
TTLNFM-75 
TTLNFM-80 
TTLNFM-90 
TTLNFM-l00 
TTLNFM-125 
TILNFM-150 
TTLNFM-175 
TILNFM-200 
TTLNFM-250 
TTLNFM-300 
TTLNFM-400 
TILNFM-500 

25 
30 
35 
40 
45 
50 
60 
70 
75 
80 
90 

100 
125 
150 
175 
200 
250 
300 
400 
500 

,;24 
,;29 
$34 
$39 
$43.5 
$48.5 
$58 
,;68 
';73 
';;78 
,;;88 
';;98 

,;;123 
,;147 
';;172 
,;;196 
';;245 
,;;294 
,;392 
,;;490 

;,26 
;,31 
;,36 
;,41 
246.5 
;'51.5 
;,62 
272 
277 
;,82· 
292 

;,102 
;,127 
;,153 
;,178 
;,204 
;,255 
;,306 
;,408 
20510 

The output of the module will remain at state "0" for 
any transient input pulses shorter than suppress times and 

will change to state "1" for pulses longer than pass times. 
Input pulse width is measured at the +1.5 level. 

i~Ojt:e~:; F~~or~ o~t~h~eir~~?~, digital modules, I.e., Logic Delay linea, see pages '_1419 1-1433; for Pulse Generator Modules, see 
pages 1-1437; for Square Wave Generator Modules 
and D see pages ,.,438 through ,.'441; for Digital 
F Modules, aee page '-1442. 

13080 

ECLNFM-l0 
ECLNFM-15 <14 :-,16 
ECLNFM-20 20 <19 '21 
ECLNFM-25 25 <,24 '26 
ECLNFM-30 30 <;29 ">31 
ECLNFM~35 35 <,34 ~36 

ECLNFM-40 40 ::;39 >41 
ECLNFM-45 45 <,43.5 >46.5 
ECLNFM-50 50 <48.5 >51.5 
ECLNFM-60 60 '>58 -62 
ECLNFM-70 70 "'68 >72 
ECLNFM-75 75 < 73 >77 
ECLNFM-80 80 . 78 '82 
ECLNFM-90 90 ~ 88 '92 
ECLNFM-l00 100 ',98 >102 
ECLNFM-125 125 < 123 '127 
ECLNFM-150 150 < 147 '153 
ECLNFM-175 175 ,'172 '178 
ECLNFM- 200 200 <·196 '204 
ECLNFM-250 250 < 245 '255 
ECLNFM-300 300 < 294 ,-306 
ECLNFM-400 400 <.392 ~408 

ECLNFM-500 500 <A90 ~510 

The output of the module will remain at state "0" for 
any transient input pulses shorter than suppress times and 
will change to state "1" for pulses longer than pass times. 

Note: For other active dlg-flal modules, I.e., logiC Delay Lines, see 
pages 1-1419 through 1_1433; tor Pulse Generator Modules, see 
pages 1-1435 IhrouIl111.1437; for Square Wave Generator Modules 
and Digllal Clocks, see pages ,.1438 through 1-1441; for Digital 
Frequency Multiplier Modules, 88e page 1-1442. 

ABOVE DATA FROM CATALOG NO. C/OZ0480 

2350 

1·1434 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2350 DELAY LINES 

~!.,gineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

T2L COMPATIBLE Low Profile 
PULSE GENERATOR MODULE 
(Schottky) 

• T2L inputs and outputs 
• Pulse widths stable and precise 
• 14-pin DIP package 
• Available in pulse widths from 5ns to 100ns 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to Level B of MI L-STD-883 
• MTBF in excess of 4 million hours 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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T2L COMPATIBLE "Mini DIP" Low Profile 
PULSE GENERATOR MODULE 
(Schottky) 

• T2L input and output 
• Pulse widths stable and precise 
• 8-pin DIP package 
• Available in pulse widths from 5 to 500ns 
• 8 Schottky T2L fan-out capacity 
• Dimensions: .400 wide X .500 long X .250 high 
• ICs burned-in to Level B of MIL-STD-883 
• MTBF in excess of 4 million hours 
• Operating temperature range of 0° to +70°C 
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Pulse Width Maximum 
Part Number (in ns) Pulse Rate 

(in Mhz) 

TTLPGM-5 5 ±1 98 
TTLPGM-6 6 ±1 80 
TTLPGM-7 7 ±1 70 
TTLPGM-8 8 ±1 60 
TTLPGM-9 9 ±1 54 
TTLPGM-l0 10 ±1 49 
TTLPGM-15 15 ±1 32 
TTLPGM-20 20 ±1 24 
TTLPGM-25 25 ±1 19 
TTLPGM-30 30 ±1 15 
TTLPGM-35 35 ±1.5 13 
TTLPGM-40 40 ±1.5 11 
TTLPGM-45 45 ±1.5 10 
TTLPGM-SO 50 ±1.5 9 
TTLPGM-60 60 ±1.5 8 
TTLPGM-70 70 ±2 7 
TTLPGM-75 75 ±2 6 
TTLPGM-80 80 ±2 6 
TTLPGM-90 90 ±3 5 
TTLPGM-l00 100 ±3 4 

Note: For other active digital modules, i.e., Logic Delay Lines, see 
pages 1.1419 through 1.1433; for Noise Filter Modules, see pages 
1.1434; for Square Wave Generator Modules and Digital Clocks, see 
pages 1.1438 through 1.1441; for Digital Frequency Multiplier Mod
ules, see page 1.1442. 

ABOVE·DATA FROM CATAL.OG NO. C/021180 

Pulse Width 
Maximum 
Pulse Rate 

(in ns) (in Mhz) 

MDPGM-TTL-5 5 ±1 98 
MDPGM-TTL-6 6 ±1 80 
MDPGM- TTL- 7 7 ±1 70 
MDPGM- TTL- 8 8 ±1 55 
MDPGM- TTL- 9 9 ±1 50 
MDPG M- TTL - 10 10 ±1 45 
MDPGM-TTL-15 15 ±1 30 
MDPGM-TTL-20 20 ±1 20 
MDPGM- TTL- 25 25 ±1 17 
'MDPGM-TTL-30 30 ±1 15 
MDPGM-TTL-35 35 ±1.5 13 
MDPGM- TTL- 40 40 ±1.5 11 
MDPGM-TTL-45 45 ±1.5 10 
MDPGM- TTL- 50 50 ±1.5 9 
MDPGM-TTL-60 60 ±1.5 8 
MDPGM- TTL-70 70±2 7 
MDPGM- TTL-75 75 ±2 6 
MDPGM-TTL-80 80 ±2 6 
MDPGM- TTL-90 90 ±3 5 
MDPGM- TTL-laO 100±3 4 
MDPGM- TTL- 150 150 ±4 3 
MDPGM- TTL- 200 200 ±6 2 
MDPGM- TTL- 250 250±7 2 
MDPGM- TTL- 300 300±9 1.S 
MDPGM- TTL-400 400 ±10 1.0 
MDPGM- TTL- 500 500 ±10 0.9 

Note: For other active digital modules, I.e., Logic Delay Lines, see 
pages 1.1419 through 1.1433; for Noise Filter Modules, see pages 
1.1434; for Square Wave Generator Mollules and Digital Clocks, see 
pages 1.1438 through 1.1441; for Digital Frequency Multiplier Mod
ules, see page 1.1442. 

ABOVE DATA FROM CATAL.OG NO. c/12olS1 
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T2L COMPATIBLE "Mini DIP" Low Profile 
DELAYED PULSE GENERATOR MODULE 
(Schottky) 

• T2L input and output 
• Pulse widths stable and precise 

• 8-pin DIP package 
• Available in pulse widths from 5 to 100ns 
• 10 Schottky T2L fan-out capacity 
• Dimensions: .400 wide X .500 long X .250 high 
• ICs burned-in to Level B of MIL-STD-883 
• MTBF in excess of 4 million hours 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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T2L COMPATIBLE "Thinny DIP" Super Low Profile 
PULSE GENERATOR MODULE (Schottky) 

• Full military temperature range 

• T2L input and output 
• Pulse widths stable and precise 
• 14-'pin DIP package 
• Available in pulse widths from 5 to 100ns 
• Dimensions: .500 wide X _800 long X .165 high 
• ICs burned-in to Level B of MIL-STD-883 
• MTBF in excess of 4 million hours 
• Operating temperature range of - 55° to +125°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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Part Number Pulse Width 
(in ns) 

MDDPGM-TTL-----5 5 ±1 
MDDPGM-TTL- ___ -6 6 ±1 
MDDPGM- TTL- ___ -7 7 ±1 
MDDPGM-TTL- ___ -8 8 ±1 
MDDPGM-TTL- ___ -9 9 ±1 
MDDPGM-TTL- ___ -l0 10 ±1 
MDDPGM- TTL- ___ -15 15 ±1 
MDDPGM- TTL- ___ -20 20±1 
MDDPGM-TTL- ___ -25 25 ±'1 
MDDPGM- TTL- ___ -30 30 ±1 
MDDPGM- TTL- ___ -35 35 ±1.5 
MDDPGM-TTL- ___ -40 40 ±1.5 
MDDPGM- TTL- ___ -45 45 ±1.5 
MDDPGM- TTL- ___ - 50 50±1.5 
MDDPGM- TTL- ___ -60 60 ±1.5 
MDDPGM- TTL- ___ -70 70±2 
MDDPGM-TTL- ___ -75 75 ±2 
MDDPGM- TTL- ___ - 80 80±2 
MDDPGM-TTL- ___ -90 90 ±3 
MDDPGM- TTL- ___ -100 100±3 

Note: For other active digital modules, I.e., Logic Delay Lines, see 
pages 1.1419 through 1.,433; lor Noise Filter Modules, see pages 
1.,434; lor Square Wave Generator Modules and Digital Clocks. see 
pages 1.1438 through 1.1441; lor Digital Frequency Multiplier Mod
ules, see page 1.,442. 

ABOVE DATA FROM CATALOG NO. C/011582 

TTLPGM-5MT 5 ±1 98 
TTLPGM-6MT 6 ±1 80 
TTLPGM-7MT 7 ±1 70 
TTLPGM- 8MT 8 ±1 60 
TTLPGM-9MT 9 ±1 54 
TTLPGM-l0MT 10±1 49 
TTLPGM-15MT 15 ±1 32 
TTLPGM-20MT 20±1 24 
TTLPG M- 25MT 25 ±1 19 
TTLPGM-30MT 30±1 15 
TTLPGM-35MT 35 ±1.5 13 
TTLPGM-40MT 40 ±1.5 11 
TTLPGM-45MT 45 ±1.5 10 
TTLPGM-50MT 50 ±1.5 9 
TTLPGM-60MT 60±1.5 8 
TTLPGM- 70MT 70±2 7 
TTLPGM- 75MT 75 ±2 6 
TTLPGM- 80MT 80 ±2 6 
TTLPGM-90MT 90 ±3 5 
TTLPGM-l00MT 100 ±3 4 

Note: For other active digital modules, i.e., Logic Delay Lines, see 
pages 1.1419 through 1.,433; lor Noise Filter Modules. see pages 
1.,434; lor Square Wave Generator Modules and Digital Clocks, see 
pages 1.1438 through 1.,441; lor Digital Frequency Multiplier Mod
ules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/l0l080 
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ECl 10K COMPATIBLE low Profile 
PULSE GENERATOR MODULE 

• ECl input and outputs 
• Pulse widths stable and precise 
• 16-pin DIP package 
• Available in pulse widths from 5ns to 100ns 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to level B of M I l-STD·883 
• MTBF in excess of 1.5 million hours 
• Operating temperature range of - 30° to +85°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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DUAL PULSE GENERATOR MODULE 
• ECl 100K input and output levels 
• Dual units with separate trigger inputs and outputs 
• Pulse widths stable and precise 

• 12'pin DIP package 
• Available in pulse widths from 2ns to 50ns 
• 70 ECl DC fan·out capacity 
• Dimensions: .700 wide X .875 long X .325 high 

• ICs burned·in to level B of MI l·STD·883 
• MTBF in excess of 1 million hours 
• Operating temperature range of 0° to +85°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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Pulse Width Maximum 
Pari: Number Pulse Rate (in ns) (in Mhz) 

ECLPGM·5 5 ±1 98 
ECLPGM·6 6 ±1 80 
ECLPGM·7 7 ±1 70 
ECLPGM·8 8 ±1 60 
ECLPGM·9 9 ±1 54 
ECLPGM·l0 10 ±1 49 
ECLPGM·15 15 ±1 32 
ECLPGM·20 20 ±1 24 
ECLPGM·25 25 ±1 19 
ECLPGM·30 30 ±1 15 
ECLPGM·35 35 ±1.5 13 
ECLPGM·40 40 ±1.5 11 
ECLPGM·45 45 ±1.5 10 
ECLPGM·50 50 ±1.5 9 
ECLPGM·60 60 ±1.5 8 
ECLPGM·70 70 ±2 7 
ECLPGM·75 75 ±2 6 
ECLPGM·80 80 ±2 6 
ECLPGM·90 90 ±3 5 
ECLPGM·l00 100 ±3 4 

Note: For other active digital modules, I.e., Logic Delay Lines, see 
pages 1.1419 through 1.1433; for Noise Filter Modules, see pages 
1.1434; for Square Wave Generator Modules and Digital Clocks, see 
pages 1.1438 through 1.1441; for Digital Frequency Multiplier Mod
ules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/02ISS0 

Pulse Width 
Maximum 
Pulse Rate 

(in ns) (in Mhz) 

DECLPGM- 2- 2 2 ±.2 200 
DECLPGM- 2- 3 3 ±.3 133 
DECLPGM- 2- 4 4±,4 100 
DECLPGM- 2- 5 5 ±.5 80 
DECLPGM- 2- 6 6 ±.6 66 
DECLPGM- 2-7 7 ±.7 57 
DECLPGM-2-8 8 ±.8 50 
DECLPGM-2-9 9 ±.9 44 
DECLPGM- 2- 10 10 ±1 40 
DECLPGM- 2-12 12 ±1 33 
DECLPGM- 2-14 14 ±1 28 
DECLPGM- 2- 16 16 ±1 25 
DECLPGM-2-18 18 ±1 22 
DECLPGM- 2- 20 20 ±1 20 
DECLPGM- 2- 25 25 ±1 16 
DECLPGM-2-30 30 ±1 13 
DECLPGM-2-35 35 ±1 11 
DECLPGM- 2- 40 40±1 10 

_ DECLPGM- 2- 45 45 ±1 9 
DECLPGM- 2- 50 50±! 8 

Note: For other active digital modules, i.e., Logic Delay Lines, see 
pages 1.1419 through 1.1433; for Noise Filter Modules, see pages 
1.1434; for Square Wave Generator Modules arid Di9ital Clocks, see 
pages 1.1438 through 1.1441; for Digital Frequency Multiplier Mod
ules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/0220S0 
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T2L COMPATIBLE Low Profile 
SQUARE WAVE GENERATOR MODULE (Schottky) 

• T2L input and output 
• Output wavetrain can be started in sync with random 

events 

• 14-pin DIP package 
• Available in frequencies from:2 Mhz to 100 Mhz 
• Output frequencies controlled to within ±2% 

• 10 T2L fan·outcapacity 
• Dimensions: .400 wide X :800 long X .250 high 
• ICs burned·in to Level B of MIL-STD·883 
• MTBF in excess of 31m ill ion hours 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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T2L COMPATIBLE "Mini DIP" Low Profile 
SQUARE WAVE GENERATOR MODULE 
(Schottky) 

• T2L input and output 
• Output wavetrain can be started in sync with 

random events 

• 8-pin DIP package 
• Available in frequencies from 2 Mhz to 100 Mhz 
• Output frequencies controlled to within ±2% 
• 10 Schottky T2L fan-out capacity 
• Dimensions: .400 wide X .500 long X .250 high 
• ICs burned-in to Level B of MI L·STD·883 
• MTBF in excess of 3 million hours 
• Operating temperature range of 0° to +70°C 

Vee 
8 
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Part Number 
Output 

Part Number 
Output 

Frequency Frequency 

TTLSWGM-2 2 Mhz TTLSWGM-35 35 Mhz 

TTLSWGM-3 3 Mhz TTLSWGM-'40 40 Mhz 

TTLSWGM-4 4 Mhz TTLSWGM-45 45 Mhz 

TTLSWGM-5 5 Mhz TTLSWGM-50 50 Mhz 

TTLSWGM-l0 10 Mhz TTLSWGM-60 60 Mhz 

TTLSWGM-15 15 Mhz TTLSWGM-70 70 Mhz 

TTLSWGM-20 20.Mhz TTLSWGM-BO 80 Mhz 

TTLSWGM-25 25 Mhz TTLSWGM-90 90 Mhz 

TTLSWGM-30 30 Mhz TTLSWGM-l00 100 Mhz 

Note: For other active digital modules, i.e., Logic Delay lines, S'ge 
pages 1.1419 throu!lh 1'1433; for Noise Filter Modules, see page 
1.1434; for Pulse Generator Modules, 'see pages 1.1435 through 
1·1437; for Digital Frequency Multiplier Modules, see page 1.1442. 

ABOVE DATA FROM CATAL.OG NO. C/030580 

Part Num~er 

MDSWGM- TTL- 2 MDSWGM- TTL-13 13 Mhz 

MDSWGM- TTL-14 14 Mhz 

MDSWGM- TTL-15 15.Mhz 

MDSWGM- TTL- MDSWGM- TTL- 20 20 Mhz 

MDSWGM- TTL- 4 4 Mhz MDSWGM- TTL- 25 25 Mhz 

MDSWGM- TTL- 4.5 4.5 Mhz MDSWGM- TTL- 30 30 Mhz 

MDSWGM- TTL- 5 5 Mhz MDSWGM- TTL- 35 35 Mhz 

MDSWGM- TTL- 5.5 5.5 Mhz MDSWGM- TTL- 40 40 Mhz 

MDSWGM- T:rL- 6 6 Mhz MDSWGM- TTL- 45 45 Mhz 

MDSWGM- TTL- 7 7 fV'~z MDSWGM- TTL- 50 50 Mhz 

MDSWGM- TTL- 8 B Mhz MDSWGM- TTL- 60 60 Mhz 

MDSWGM-TTL-9 9 Mhz MDSWGM- TTL- 70 70 Mhz 

MDSWGM- TTL-l0 10 Mhz MDSWGM- TTL- 80 80 Mhz 

MDSWGM- TTL- 11 11 Mhz GM-TTL-90 90 Mhz 

MDSWGM- TTL~ 12 12 Mhz MDSWGM- TTL-l 100 Mhz 

Note: For other active digital modules, i.e., Logic Delay Lines, see 
pages 1.1419 through 1.1433; for Noise Filter Modules, see page 
1.1434; for Pulse Generator Modules, see pages 1·1435 through 
1.1437; for Digital Frequency Multiplier Modules, see page 1·1442. 

ABOVE DATA FROM CATAL.OG NO. C/121581 
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T2L COMPATIBLE "Mini DIP" Low Profile 
MICRO PROCESSOR CLOCK MODULE 
(Schottky) 

• T2L input and output (NMOS compatible) 
• Output wavetrain can be delayed by enable (wait) line 

• 8-pin DIP package 
• Available in frequencies from 2 Mhz to 50 Mhz 
• Output frequencies controlled to within ±2% 
• 10 Schottky T2 L fan-out capacity 
• Dimensions: .400 wide X ,500 long X .250 high 
• ICs burned-in to Level B of MI L-STD-883 
• MTBF in excess of 3 million hours 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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Part Number 
Output 

Part Number 
Output 

Frequency Frequency 

MDMPCM- TTL- 2 2 Mhz MDMPCM- TTL-ll 11 Mhz 

MDMPCM- TTL-2.5 2.5 Mhz MDMPCM- TTL-12 12 Mhz 

MDMPCM-TTL-3 3 Mhz MDMPCM- TTL-13 13 Mhz 

MDMPCM.-TfL-3.5 3.5 Mhz MDMPCM-TTL-14 14 Mhz 

MDMPCM-TTL-4 4 Mhz MDMPCM- TTL-15 15 Mhz 

MDMPCM- TTL- 4.5 4.5 Mhz MDMPCM- TTL- 20 20 Mhz 

MDMPCM-TTL-5 5 Mhz MDMPCM-TTL-25 25 Mhz 

MDMPCM- TTL- 5.5 5.5 Mhz MDMPCM- TTL- 30 30· Mhz 

MDMPCM-TTL-6 6 Mhz MDMPCM-TTL-35 35 Mhz 

MDMPCM- TTL-7 7 Mhz MDMPCM-TTL-40 40 Mhz 

MDMPCM-TTL-8 8 Mhz MDMPCM-TTL-45 45 Mhz 

MDMPCM-TTL-9 9 Mhz MDMPCM- TTL-50 50 Mhz 

MDMPCM- TTL-l0 10 Mhz 

Note: For other active digital modules, I.e., Logic Delay Lines, see 
pages 1-1419 through 1-1433; for Noise Filter Modules, see page 
1-1434; for Pulse Generator Modules, see pages 1-1435 through 
1-1437; for Digital Frequency Multiplier'Modules, see page 1-1442. 

ABOVE DATA FROM CATALOG NO. C/02158Z 

T2L COMPATIBLE "Thinny DIP" Super Low Profile 
SQUARE WAVE GENERATOR MODULE (Schottky) 

• Full military temperature range 
• T2Linput and output 
• Output wavetrain can be started in sync with 

random events 

• 1L1-pin DIP package 
• Available in frequencies from 2 Mhz to 100 Mhz 
• Output frequencies controlled to within ±2% 
• 10 T2L fan-out capacity 
• Dimensions: ,500 wide X .800 long X .165 high 
• IGs burned-in to Level B of MI L-STD-883 
• MTBF in excess of 3 million hours 
• Operating temperature range of - 55° to +125°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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13 Mhz 

14 Mhz 

15 Mhz 

20 Mhz 

25 Mhz 

30 Mhz 

35 Mhz 

TTLSWG M- 40MT 40 Mhz 

TTLSWGM-45MT 45 Mhz 

7 Mhz TTLSWGM- 50MT 50 Mhz 

8 Mhz TTLSWGM- 60MT 60 Mhz 

9 Mhz TTLSWGM- 70MT 70 Mhz 

10 Mhz TTLSWGM- 80MT 80 Mhz 

11 Mhz TTLSWGM-90MT 90 Mhz 

12 Mhz TTLSWGM-1 100Mhz 

Note: For other active digital modules, i.e., LogiC Delay Lines, see 
pages 1-1419 through 1-1433; for Noise Filter Modules, see page 
1-1434; for Pulse Generator Modules, see pages 1-1435 through 
1-1437; for Digital Frequency Multiplier Modules, see page 1-1442. 

ABOVE DATA FROM CATALOG NO. CII 01680 

2350 
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2350 DELAY LINES 

engineered components company 
3580 Sacramento Drive, P.O. Box Y, San Luis Obispo, California 93406 

Phone (80S) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

T2L COMPATIBLE Low Profile 
FOUR·PHASE CLOCK MODULE(Schottky) 

• T2L input and outputs 
• Output wavetrain synchronized with input square 

wave 

• 32-pin DIP package 
• Available in frequencies from 200 Khz to 12 Mhz 
• 10 T2 L fan-out capacity per phase 
• Dimensions: 0400 wide X 1.650 long X .250 high 
• ICs burned-in to Level B of MI L-STD-883 
• MTBF in excess of 1.5 million hours 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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MOS COMPATIBLE Low Profile 
FOUR·PHASE CLOCK MODULE 

• T2L input and 12V MOS output 
• 20% time slots result in non·overlapping phases 
• 30·pin DIP package 
• Available in frequencies from 500 Khz to 15 Mhz 
• Dimensions: .400 wide X .1.600 long X .300 high 
• ICs burned-in to Level B of MIL·STD-883 
• MTBF in excess of 750,000 hours 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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Part Number operating Part Number Operating 
Frequency Frequency 

TTLFPCM·0.2 200 Khz TTLFPCM·3.0 3.0 Mhz 

TTLFPCM·0.3 300 Khz TTLFPCM·3.5 3.5 Mhz 

TTLFPCM·O.4 400 Khz TTLFPCM·4.0 4.0 Mhz 

TTLFPCM·0.5 500 Khz TTLFPCM-4.5 4.5 Mhz 

TTLFPCM·0.6 600 Khz TTLFPCM·5.0 5.0 Mhz 

TTLFPCM·0.7 700 Khz TTLFPCM·6.0 6.0 Mhz 

TTLFPCM·0.8 800 Khz TTLFPCM·7.0 7.0 Mhz 

TTLFPCM·0.9 900 Khz TTLFPCM·8.0 8.0 Mhz 

TTLFPCM·1.0 1.0 Mhz TTLFPCM·9.0 9.0 Mhz 

TTLFPCM·1.5 1.5 Mhz TTLFPCM-l0.0 10.0 Mhz 

TTLFPCM·2.0 2.0 Mhz . TTLFPCM·ll.0 11.0 Mhz 

TTLFPCM·2.5 2.5 Mhz TTLFPCM·12.0 12.0 Mhz 

Note: For other acllve digital modules, I.e., Logic Delay Lines, see 
pages 1.1419 throu~h 1.1433; for Noise Filler Modules, see page 
1.1434; for Pulse Generator Modules, see pages 1.1435 through 
1·1437; for Digital Frequency Multiplier Modules, see page 1'1442. 

ABOVE DATA FROM CATAL.OG NO. C/121579 

Part Operating Part Operating 
Number Frequency Number Frequency 

MOSFPCM·0.5 500 Khz MOSFPCM·4.5 4.5 Mhz 

MOSFPCM·0.6 600 Khz MOSFPCM·5.0 5.0 Mhz 

MOSFPCM·0.7 700 Khz MOSFPCM·6.0 6.0 Mhz 

MOSFPCM·O.B BOO Khz MOSFPCM·7.0 7.0 Mhz 

MOSFPCM·0.9 900 Khz MOSFPCM·B.O . B.O Mhz 

MOSFPCM-l.0 1.0 Mhz MOSFPCM-9.0 9.0 MhZ 

MOSFPCM·l.5 1.5 Mhz MOSFPCM·l0.0 10.0 Mhz 

MOSFPCM·2.0 2.0 Mhz MOSFPCM·1Ui 11.0 Mhz 

MOSFPCM·2.5 2.5 Mhz MOSFPCM·12.0 12.0 Mhz 

MOSFPCM·3.0 3.0 Mhz MOSFPCM·13.0 13.0 Mhz 

MOSFPCM·3.5 3.5 Mhz MOSFPCM·14.0 1·4.0 Mhz 

MOSFPCM·4.0 4.0 Mhz MOSFPCM·15.0 15.0 Mhz 

Note: For other acllve digital modules, i.e., Logic Delay Lines, see 
pages 1.1419 th·rough 1.1433; for Noise Filter Modules, see page 
1'1434; for Pulse Generator Modules, see pages 1.1435 through 
1.1437; for Digital Frequency Multiplier Modules, see page 1'1442. 

ABOVE DATA FROM CATAL.OG NO. C/032481 

2350 
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2350 DELAY LINES 

engineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

ECl 10K COMPATIBLE low Profile 
FOUR-PHASE CLOCK MODULE 

• ECl input and outputs 
• Output wavetrain synchronized with input square wave 

• 32-pin DIP package 
• Available in frequencies.from 200 Khz to 20 Mhz 
• 70 ECl DC fan-out capacity per phase 
• Dimensions: .400 wide X 1.600 long X .250 high 
• ICs burned-in to level B of M I l-STD-883 
• MTBF in excess of 1.5 million hours 
• Operating temperature range of - 30· to +85·C 

BLOCK DIAGRAM IS SHOWN BELOW 
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Vee INPUT 
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242322 

8 9 1011 
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ECl 10K COMPATIBLE low Profile 

16 
Vee 

SQUARE WAVE GENERATOR MODULE 

• ECl input and output 
• Output wavetrain can be started in sync with random 

events 

• 16-pin DIP package 
• Available in frequencies from 2 Mhz to 100 Mhz 
• Output frequencies controlled to within ±2% 
• 70 ECl DC fan-out capacity 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to level B of MI l-STD-883 
• MTBF in excess of 1.5 million hours 
• Operating temperature range of - 30· to +85·C 

BLOCK DIAGRAM IS SHOWN BELOW 
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Part Number 
Operating 
Frequency Part Number Operating 

Frequency 

ECLFPCM·0.2 200 Khz ECLFPCM-4.0 4.0 Mhz 

ECLFPCM·0.3 300 Khz ECLFPCM·4.5 4.5 Mhz 

ECLFPCM·OA 400 Khz ECLFPCM·5.0 5.0 Mhz 

ECLFPCM·0.5 500 Khz ECLFPCM·6.0 6.0 Mhz 

ECLFPCM·0.6 600 Khz ECLFPCM·7.0 7.0 Mhz 

ECLFPCM·0.7 700 Khz ECLFPCM·8.0 8.0 Mhz 

ECLFPCM·0.8 800 Khz ECLFPCM·9.0 9.0 Mhz 

ECLFPCM·0.9 900 Khz ECLFPCM·l0.0 10.0 Mhz 

ECLFPCM·l.0 1.0 Mhz ECLFPCM·12.0 12.0 Mhz 

ECLFPCM·l.5 1.5 Mhz ECLFPCM·14.0 14.0 Mhz 

ECLFPCM·2.0 2.0 Mhz ECLFPCM·16.0 16.0 Mhz 

ECLFPCM·2.5 2.5 Mhz ECLFPCM·18.0 18.0 Mhz 

ECLFPCM·3.0 3.0 Mhz ECLFPCM·20.0 20.0 Mhz 

ECLFPClvl·3.5 3.5 Mhz 

Note: For other active digital modules, i.e., Lagle Delay Lines, see 
pages 1.1419 through 1.1433; for Noise Filter Modules, see page 
1.1434; for Pulse Generator Modules, see pages 1.1435 through 
1.1437; for Digital Frequency Multiplier Modules, see page 1'1442. 

ABOVE DATA FROM CATALOG NO. C/022580 

Part Number 
Output 

Part Number Output 
Frequency Frequency 

ECLSWGM·2 2 Mhz ECLSWGM·15 15 Mhz 

ECLSWGM·3 3 Mhz ECLSWGM·20 20 Mhz 

ECLSWGM·4 4 Mhz ECLSWGM·25 25 Mhz 

ECLSWGM·5 5 Mhz ECLSWGM·30 30 Mhz 

ECLSWGM·6 6 Mhz ECLSWGM·35 35 Mhz 

ECLSWGM·7 7 Mhz ECLSWGM·40 40 Mhz 

ECLSWGM·8 8 Mhz ECLSWGM·45 45 Mhz 

ECLSWGM·9 9 Mhz ECLSWGM·50 50 Mhz 

ECLSWGM·l0 10 Mhz ECLSWGM·60 60 Mhz 

ECLSWGM·ll 11 Mhz ECLSWGM·70 70 Mhz 

ECLSWGM·12 12 Mhz ECLSWGM·80 80 Mhz 

ECLSWGM·13 13 Mhz ECLSWGM·90 90 Mhz 

ECLSWGM·14 14 Mhz ECLSWGM·l00 100 Mhz 

Nole: For other active digital modules, i.e., Logic Delay Lines, see 
pages 1·1419 through 1.1433; for Noise Filter Modules, see page 
1.1434; for Pulse Generator Modules, see pages 1'1435 through 
1.1437; for Digital Frequency Multipljer Modules, see page 1.1442. 

ABOVE DATA FROM CATALOG NO. C/031280 

2350 
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2350 DELAY LINES 

q-:"gineered components company 
3580 Sacramento Drive, P. O. Box Y, San Luis Obispo, California 93406 

Phone (805) 544-3800 - For Calls Outside California, Toll Free (800) 235-4144 

T2l COMPATIBLE low Profile 
DIGITAL FREQUENCY MULTIPLIER MODULE 
(Schottky) . 

• T2 l input and output 
• Output wavetrain synchro,nized with input square wave 
• 14-pin DIP package 
• Available in frequencies from 2 Mhz to 100 Mhz 
• 10 T2 l fan-out capacity. 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned in to level B of MI l-STD-883 
• MTBF in excess of 2 million hours 
• Operating temperature range of 0° to +70°C 

BLOCK DIAGRAM IS SHOWN BELOW 
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ECl 10K COMPATIBLE low Profile 
DIGITAL FREQUENCY 
MULTIPLIER MODULE 

• ECl input and output 
• Output wavetrain synchronized with input 

wave 

• 16-pin DIP package 
• Available in frequencies from 2 Mhz to 100 Mhz 
• 70 ECl DC fan-out capacity 
• Dimensions: .400 wide X .800 long X .250 high 
• ICs burned-in to level B of Mll-STD-883 

• • 
MTBF in excess of 1 milliQn hours 
Operating temperature range of - 30° to +85°C 

BLOCK DIAGRAM IS SHOWN BELOW_ 
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Part Number. 
Output 

Part Number 
Output 

Frequency Frequency 

TTLDFMM-2 2 Mhz TTLDFMM-15 15 Mhz 

TTLDFMM-3 3 Mhz TTLDFMM-20 20 Mhz 

TTLDFMM-A 4 Mhz TTLDFMM-25 25 Mhz 

TTLDFMM-5 5 Mhz TTLDFMM-30 30 Mhz 

TTLDFMM-6 6 Mhz TTLDFMM-35 35 Mhz 

TTLDFMM-7 7 Mhz TTLDFMM-40 40 Mhz 

TTLDFMM-8 8 Mhz TTLDFMM-45 45 Mhz 

TTLDFMM-9 9 Mhz TTLDFMM-50 50 Mhz 

TTLDFMM-l0 10 Mhz TTLDFMM-60 60 Mhz 

TTLDFMM-ll 11 Mhz TTLDFMM-70 70 Mhz 

TTLDFMM-12 12 Mhz TTLDFMM-80 80 Mhz 

TTLDFMM-13 13 Mhz TTLDFMM-90 90 Mhz 

TTLDFMM.14 14 Mhz TTLDFMM-l00 100 Mhz 

Note: For other active digital modules, I.e., Logic Delay Lines, see 
pages 1'1419 through 1.1433; for Noiss Filter Modules, see page 
1.1434; for Pulse Generator Modules, see pages 1.1435 through 
1.1437; for Square Wave Generator Modules and Digital Clocks, see 
pages 1'1438 through 1.1441. 

ABOVE DATA FROM CATALOG NO. C/031980 

Part Number 
Output 

Part Number 
Output 

Frequency frequency 

ECLDFMM-2 2 Mhz ECLDFMM-15 15 Mhz 

ECLDFMM-3 3 Mhz ECLDFMM-20 20 Mhz 

ECLOFMM-4 4 Mhz ECLDFMM- 25 25 Mhz 

ECLDFMM-5 5 Mhz ECLDFMM-30 30 Mhz 

ECLDFMM-6 6 Mhz ECLDFMM-35 35 Mhz 

ECLDFMM-7 7 Mhz ECLDFMM-40 40 Mhz 

ECLDFMM-8 8 Mhz ECLDFMM-45 45 Mhz 

ECLDFMM-9 9 Mhz ECLDFMM-50 50 Mhz 

ECLDFMM-l0 10Mhz ECLDFMM-60 60 Mhz 

ECLDFMM-ll 11 Mhz ECLDFMM-70 70 Mhz 

ECLDFMM-12 12 Mhz ECLDFMM-80 80 Mhz 

ECLDFMM-13 13 Mhz ECLDFMM-90 90 Mhz 

ECLDFMM-14 14 Mhz ECLDFMM-l00 100 Mhz 

Note: For other active digital modules, i.e., Logic Delay Lines, see 
pages 1'1419 through 1-1433; for Noise Filter Modules, see page 
1·1434; for Pulse Generator Modules, see pages 1.1435 through 
1.1437; for Square Wave Generator Modules and Digital Clocks, see 
pages 1'1438 through 1'1441·. 

ABOVI1' DATA FROM CATALOG NO. C/022880 

2350 
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CAPACRORS 

---_ ........•..... _-_ .. 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi-
product catalogs. . 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System .. 
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DELAY LINES 2350 

ESC ELECTRONICS CORPORATION TOLL FREE 
534 BERGEN BOULEVARD e PALISADES PARK, N.J. 07650 800-631-0853 
PHONE (2011947-0400eTWX710-991-9780 (except N.J.) 

DELAY LINES 
OVER. 30 YEARS OF SUPERIOR QUALITY AND RELIABILITY! 

30 years of experience and expertise in delay line design 
and manufacture. The fallowing pages list a largesompl
ing of the industry's current demand far short delay lines 
both analog arid digital types, but ESC is still- the most 
chosen source for delay lines ranging up to several hun-

HIGH RELIABILITY: 
The proven design and manufacturing techniques are employed 
by ESC far all levels of reliability required far the military, 
sotellite or space probes and encompass quality levels dictated 
by Mll-I-45208 & Mll-Q-9858A as applicable. 

ESC has participated in many hi-rei programs over the years 
starting with Appalo, Minuteman and the Viking Probe arid 
currently in such programs as Trident, FI5,FI6,B-l, Space 
Shuttle and Peacekeeper. . 

ESC maintains an extensive continuous program of life testing 
on the new generation of military TTL compatible hybrid delay 
lines. This program has accumulated in excess of 12.8 million 
unit hours of test, yielding a failure rate of .0234%/per 1000 hrs. 

ESC has expanded its testing capabilities far the new generation 
of TTl,DTL & ECl Compatible hybrid delay lines. Testing is 
accomplished by computer cqntrolled, state-of-the-art equip
ment, which is capable of recording leading and trailing edge 
delay time, rise and fall time, all within seconds. In addition 
and at comparable speeds, the hybrid delay line DC parameters 
such as Icc, Vi, Vol, Voh, Ii, iii and lin are swiftly measured and 
recorded if necessary. . 

The highly accurate and high speed testing system allows all 
parameters to be tested an a 10O'k basis guaranteeing the 
highest quality praduct to our customers. 

At the side is a sample computer read-out exhibiting the lead
ing and trailing delay and rise and fall times at three operating 
levels far a TTL hybrid delay line. 

dred milliseconds and with delay-to-rise time ratios up 
to 250:1. In addition to lumped constant types, also 
manufactured are distributed constant, voltage variables 
and mechanically variable devices. 

ESC ALSO DESIGNS AND 
MANUFACTURES TYPICALLY: 
Equalized, Precision topped, low distortion, beam forming 
delay lines for sonars, scanners, transponders, sorters, 
Tacan and DME, etc. 

Programmable and mechanically variable Delay lines for 
the TV Broadcast industry, including video cable simulators 
ond voltage voriable Delay Lines. 

Proven design, manufacturing capabilities, and facilities 
encompassing all quality levels dictated by Mll-I-45208 
and Mll-Q-9858A. 
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SERIES 
SIL-7 

SINGLE·IN·LlNE 
5 TAPS 

SERIES 
DIP-I4 
5 TAPS 

SERIES 
DIP-I6 
EXTENDED 

DELAY 
10 TAPS 

EEM 1983 

DELAY LINES 

DELAVLINES 

MODEL NO. 

SPECIFICATIONS: 

Time Delay 
(ns) 

Rise Time 
max (ns) 

No. of 
Taps 

Delay/ 
Tap 50 ohms ± 10% 100 ohms ± 10% 

• Output Time Delay Tolerance: 
± 5% for 20ns and above 
± ]()0/o for IOns and .below 

• Distortion: 
± 10% at output 

• Attenuation: 
0.5 db max 

• Temperature Coefficient: 
100 ppm,PC 

1.5 none 
1.5 
1.5 none 

4 2.0 none 
2.0 

10 3.0 5 
20 6.0 
30 9.0 5 
40 12.0 5 
50 15.0 5 

Consult Foctory for Longer Deloy Times 

SLA-I SLB-I 
SLA-2 SLB-2 
SLA-3 SLB-3 
SLA-4 SLB-4 

I ±.3 SLA-5 SLB-5 
2 ±.4 SLA-lO SLB-IO 
4 ± .5 SLA-20 SLB-20 
6 ± 1.0 SLA-30 SLB-30 
8 ± 1.0 SLA-40 SLB-40 

10 ± 1.0 SLA-50 SLB-50 

3 4 5 6 
o Operating Temperature Range: 

-550 C to + 1250 C 
• Dielectric Strength: 2 Y Y Y Y 7 

IN~OUT 50VDC 
.Conforms to applicoble portions 

of MIL-D-23859 . 
.Size: .800 Ig X .200 w X .250 h 

SPECIFICATIONS: 

.Operoting Temperature: 
- 550 C to + 1250 C 

• Temperoture Coefficient: 
10Oppml'C max 

.Attenuation: 1 db max 
• Distortion: 10% max 
• Dielectric Strength: 50VDC 
.Conforms to applicable 

portions of MIL-D-23859 
.Size: .785 Ig X .320 w X .300 h. 

Time Delay 
{nsec}± 5% 

10 ± 1 ns 
20 
30 
40 
50 

100 
150 
200 

7 PIN 

IMPEDANCE ± 10% . 50 

Rise Time No. of Delay per Tap 

(nsec) Taps (nsec) 
non-cumulative 

1.7 10 1.0 •. 5 5PI0 
3.3 10 2.0' .5 5P20 
5.0 10 3.0' I 5P30 
6.5 10 4.0' I 5P40 
B.O 10 5.0 ± 1 SP50 

16 10 10 • 1.5 5PIOO 
25 10 15 • 1.5 
35 10 20 '2 -

3 4 5 6 7.8 9 10 II 12 

I 
GND 

1 

75 100 

MODEL NO. 

7PIO IPIO 
7P20 IP20 
7P30 IP30 
7P40 IP40 
7P50 IPSO 

' 7PIOO IPIOO 
IPI50 

- IP200 

INL..l .1 U. I I .1 1 1....E. ouT 

Impedance ::I: 100/0 (ohms) - 100 200 JOO 

Delay per Tap 

Time Delay Rise Time No. of 
.(,,) 

(ns):i: 5% (ns) max Tal" 
±2n50r5% MODEL NO. 
(whichever 
is greater) 

250 45 10 25 lN2S 2N2S 3N2S 
300 55 10 30 lNJO 2NJO 3NJO 
350 65 10 35 lN35 2N35 3N35 
400 70 10 40 IN40 2N4O 3N4O 
450 BO 10 45 lN45 2N45 3N45 
500 90 10 50 lNSO 2N50 3N50 
600 110 10 60 IN60 2N6O 3N6O 
BOO 145 10 80 INBC 2NBC 

1000 lBO 10 100 IN100 2NlOO 

SPECIFICATIONS: 

• Operating Temperature Range: -550 C to + 125°C 
• Temperature Coefficient: 100 ppm;oC 
• Attenuation: . 1 db max 
• Distortion (at max. delay): ± 100/0 max 
• Dielectric Strength: 25 VDC 

15 3 14 4 13 5 12 6 11 

1---,' .1 •. 1 .. 1 .. 1 .. 1 .. 1 .. 1 .. 1 .. 1______.8 
IN OUT 

• Size: .89 Ig X .320 w X .280 h • 
• Conforms to applicable portions of MIL-D-23859 

Looking for LC Filters? See our page in Section 2700 

200 

-
2P20 
2P30 
2P40 
2PsO 
2PI00 
2PI50 
2.P200 

500 

5N2s 
5N30 
5N35 
5N40 
5N45 
5N50 

2350 

For manufacturers' sales offices refer to'Manufacturers & Sales Offices Directory 1·1445 



SERIES 
DIP·24 

TO 2000 NSEC 
20 TAPS 

SERIES 
MIL·23 

lOW PROFILE 
TO 

MIL·D·23859/23 

SERIES 
ST 

MINIATURE 
SINGLES 

1·1446 

DELAY LINES 2350 

ESC ELECTRONICS CORPORATION TOLL FREE 
534 BERGEN BOULEVARD e PALISADES PARK, N,J, 07650 800-631-0853 
PHONE (201)947-0400eTWX710-991-9780 (except N,J.) 

SPECIFICATIONS: 
IMPEDANCE 10% (OHMS) • 100 200 

• Operating Temperature: 
-550 C to + 1250 C 

• Temperature Coefficient: 
Time Delay 

±5%(ns} 
Rise Time 
(nsWax 

No. of 
Deloy per Tap MODEL NO. Taps 

10Opprn,-PC 
• Attenuation: I db max 
• Distortion: 10% max 
• Dielectric Strength: 50 VDC 
• Size: 1.3 Ig X .580 w X .300 h. 

500 42 20 25 124-5 
600 50 20 30 124-6 
800 67 20 40 124-8 

1000 84 20 50 124-10 
1200 110 20 60 124-12 
1500 125 20 75 124-15 
2000 170 20 100 -

234567891011141516111819202122 

IN ~I IIrlrI, 111111 Ii Ii 1,lrlrll 11111111 Ii h~OUT 
JG G6 
~ ~ 

SPECIFICATIONS: 

• Total Time Delay Tolerance: ± 2 ns Below 40 ns Delay 
± 5% Above 40 ns Delay 

Total Rise 
Td Time 
n, max(ns) 

• No. of Taps: 10 
• Temperature Coeffic ient: I 00 gprnjOC max. 
• Operating Temp. Range: + 55 C to + 125°C 
• Distortion at max delay: - IO"'{' max. 
• Attenuation: I 0"/0 max. 
• Dielectric Strength: 50 VDC 

10 3 
15 4 
20 5.5 
25 6 
30 6,5 
35 7 
40 B 

--*" 9 
50 10 

• Env ironmental ' Cond itions: per M I L-D-23859/23 60 12 
80 16 

• Size: 14 Pin, .750L X .3000 X .187H 100 20 
120 24 
140 28 
150 30 
160 32 14 PIN DIP 
180 36 
200 40 
220 45 

13 12 10 9 
2 3 4 5 6 

240 50 
250 50 
260 55 
280 60 
300 60 
330 70 

1~7 
IN I lOUT 

8 14 

Miniature trimming delay lines in increments of 
0.5 ns for your fine "lweeking." 

Impedance ± 10"/0 

Td (ns) 50n loon 

1.0 SAT-l 0 SBT-I0 

SPECIFICATIONS: 

• Delay tolerance: ± .25 ns 
• Operating Temp: -5~C to +1250 C 

1.5 SAT-I 5 SBT-15 • Attenuation: 0.25db max 
2.0 SAT-20 SBT-20 
2.5 SAT-25 SBT-25 

• Dielectric Strength: 50VDC 
• Temp. coefficient: 10Oppm/"C 

224-5 
224-6 
224-8 
224-10 
224-12 
224-15 
224-20 

IMPEDANCE ± 10% 

50n 1000 200n 

A002 BI02 -
A003 8103 -
A004 8104 -
A005 BI05 -
A006 BI06 -
A007 Bl07 -
A008 8108 C208 
A009 B109 C209 
AOIO 8110 C210 
A012 BIl2 C212 
A016 BIl6 C216 
A020 BI20 C220 
A022 8122 C222 
A024 8124 C224 
A025 8125 C225 
A026 B126 -
A028 B128 -
A030 8130 -- BI32 -- 8134 -
- 8135 -
- 8136 -
- 8138 -
- B140 -- B143 -

3.0 SAT-30 SBT-30 e C,?nfonns to applicable portion of MIL-D-23859 
3.5 SAT-35 SBT-35 • Band width 200 Mhz (-3db) 
4.0 SAT-40 SBT-40 • Size: .56L X .20W X .25H 
4.5 SAT-45 SBT-45 
5.0 SAT-50 SBT-50 

DELAVLINES 

For manufacturers~ sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2350 

SERIES 
14T 

DIGITAL 
TTL/DTL 
5 TAPS 

SERIES 
14P 

DIGITAL 
TTUDTL 

TRIPLETS 

SERIES 
14G 

DIGITAL 
TTUDTL 
SINGLE 
OUTPUT 

DIGI 

TTL.DTL 

Model No. 
Delay De lay/ 

(ns) Tap (ns) 

14T25 25 5 
14T30 30 6 
14T35 35 7 
14T40 40 8 
14T45 45 9 
14T50 50 10 
14T75 75 15 
14Tl00 100 20 
14T150 150 30 
14T200 200 40 
14T250 250 50 
14T300 300 60 
14T500 500 100 

Model No. 
Delay 

per line (ns) 

14P5 5 
14Pl0 10 
14P15 15 
14P20 20 
14P25 25 
14P50 50 
14P75 75 
14Pl00 100 

Model No. Delay (ns) 

14G5 5 
14Gl0 10 
14G20 20 
14G25 25 
14G50 50 
14G75 75 
14Gl00 100 
14G150 150 
14G200 200 
14G500 500 

SPECIFICATIONS: 

DELAY LINES 

DELAVLINES 

TAL DELAY LIN ES 

14 PIN 

12 4 10 6 B 
OUT 

I 

GND o-f---4--4--4---+---LJ 

I 
I 
I 
I 7 L _______ --1 

14 8 VCpt-_____________ qUT 
I x I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

~ -------------6GND 
1 7 

LOW POWER 
SCHOTTKY 

Delay Delay 
Model No. (ns) Tap (ns) 

14LT50 50 10 
14LT75 75 15 
14LT100 100 20 
14lTl50 150 30 
14LT200 200 40 
14LT250 250 50 

: 14LT300 300 60 
14LT500 500 100 

Model No. Delay (ns) 

14lPl0 10 
14LP15 15 
14LP20 20 
14lP25 25 
14lP50 50 
14lP75 75 
14LP100 100 

Model No. Delay (ns) 

14lGl0 10 
14lG20 20 
14lG25 25 
14lG50 50 
14lG75 75 
14LG100 100 
14lG150 150 
14lG200 200 
14LG300 300 

TTL Series 14L Series 

SERIES 
14lT 

LOW POWER 
SCHOTTKY 
5 TAPS 

SERIES 
14lP 

LOW POWER 
SCHOTTKY 
TRIPLETS 

SERIES 
14lG 

LOW POWER 
SCHOTTKY 

SINGLE 
OUTPUT 

Supply Voltage 5V:!: 5% 5V:!: 5% 

ESC can aiso supply these devices with ceramic IC's that 
have been screened to MIL-STD-883 for -5SOC to + 1250 C 
operation. Case size will be .8L X .4W X .36H. When 
ordering add Letter ,;C" after fourth digit in part number. 
Example: 14LP10 convert to 14LPC10. 

Supply Current 70Ma Max. 25Ma Max 
Rise & Fall Time 4 ns Max 6 ns Max 
Operating Temp. Oto 70 C o to 70u C 
Size .8 X.4 X.3 .8 X.4 X.3 

14TlOO convert to 14TC100 

Delay tolerance: ;I; 5% or 2 ns whichever is greater 

Looking for LC Filters? See our page hi Section 2700 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

2350 



'= 

SERIES 
91 

TTL/DTL 
COMPATIBLE 

5 TAPS 

SERIES 
9P 

TTL/DTL 
COMPATIBLE 

TRIPLETS 

SERIES 
9G 

TTL/DTL 
COMPATIBLE 

SINGLE 
OUTPUT 

1·1448 

DELAY 
- ~~~~ -~-- ----

ESC ELECTRONICS CORPORATION TOLL FREE 
534 BERGEN BOULEVARD e PALISADES PARK. N,J, 07650 800-631-0853 
PHONE (201)947-0400eTWX710-991-9780 (except N.J.) 

LOW PROFILE 
DIGITAL DELAY L INEB 

TTL 
14 PIN 

Model No. 

9T25 
9T30 
9T35 

, 9T40 
9T45 
9T50 
9T75 
9TlOO 
9Tl50 
9T200 

Model No. 

9P5 
9Pl0 
9P15 
9P20 
9P25 
9P50 

Model No. 

9G5 
9Gl0 
9G20 
9G25 
9G50 
9Gl00 
9G200 

Supply Voltage 
Supply Current 
Rise & Fall Time 
Operating Temp. 
Size 
Delay Tolerance, 

Delay De lay/ 
(ns) Tap (ns) 

25 5 
30 6 
35 7 
40 8 
45 9 
50 10 
75 15 

100 20 
150 30 
200 40 

Delay 
per line (ns) 

5 
10 
15 
20 
25 
50 

Delay (ns) 

5 
10 
20 
25 
50 

100 
200 

1241068 
OUT 

I 
I 
I 
I 

GND~7 +--~-4-~+-u I 
L_-'-- _____ ...J 

14 8 vcp'f. _____________ ..,UT 
I x I 
I I 
I I 
I I 
I I 

I 
I 

, T-N -------------6~ND 
1 7 

SPECIFICATIONS: 

TTL Series 9L Series 

5.0VDC ±5% 5.0VDC ±5% 
70Ma Max 25 Ma Max 
4.0 ns Max 6.0 ns Max 
-550 C to + 125u C -55uC to + 125u C 

.80L X .500 X .165H 
± 5% or 2 ns whichever is greater 

LOW POWER 
SCHOTTKY 

Delay Delay/ 
Model No. (ns) Tap (ns) 

9LT50 50 10 
9LT75 75 15 
9LT100 100 20 
9LT150 150 30 
9LT200 200 40 

Deloy 
Model No. per line (ns) 

9LP10 10 
9LP15 15 
9LP20 20 
9LP25 25 
9LP50 50 

Model No. Delay (ns) 

9LG10 10 
9LG20 ' 20 
9LG25 25 
9LG50 50 
9LG100 100 
9LG200 200 

SERIES 
9LT 

LOW POWER 
SCHOTTKY 

5 TAPS 

SERIES 
9LP 

LOW POWER 
SCHOTTKY 
TRIPLETS 

SERIES 
9LG 

LOW POWER 
SCHOTTKY 

SINGLE 
OUTPUT 

These devices are supplied with ceramic IC's 
that have been screened to MIL-STD-B83 for 
_550 C to + 12~C operation. 

DELAVLINES 

For manuf_acturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2350 

SERIES 
8T 

DIGITAL 
TTL/DTL 

COMPATIBLE 
5 TAPS 
8 PIN 

PACKAGE 

SERIES 
lOT 

DIGITAL 
TTL/DTL 

COMPATIBLE 
10 TAPS 
14 PIN 

PACKAGE 

SERIES 
30T 

DIGITAL 
TTLlDTL 

COMPATIBLE 
10 TAPS 
30 PIN 

PACKAGE 

Looking for 
LC Filters? 
See our 
page in 
Section 2700 

EEM 1983 

DELAY LINES 

DELAVLINES 

DIGITAL TTL,DTL-S,14 AND 3D PIN 

Model No. 
Delay 
(ns) 

8T25 25 
8T30 30 
8T40 40 
8T50 50 
8T75 75 
8Tl00 100 

Model No. 
Delay 

(ns) 

10T50 50 
10T60 60 
10T70 70 
10T80 80 
10T90 90 
1 OTl 00 100 
10Tl50 150 
10T200 200 
10T250 250 
10T500 500 

Model No. 
Delay 
(ns) 

30T50 50 
3OT60 60 
30T70 70 
30T80 80 
30T90 90 
30TlOO 100 
30Tl50 150 
3OT200 200 
3OT250 250 
30TSOO SOO 
30TlOOO 1000 

Delay/ 
Tap (ns) 

5 
6 
8 

10 
15 
20 

De lay/ 
Tap (ns) 

5 
6 
7 
B 
9 

10 
15 
20 
25 
50 

Delayj 
Tap (ns) 

5 
6 
7 
8 
9 

10 
15 
20 
25 
50 

100 

7 2 6 3 5 
OUT 

I 

GND~+----+--+--~~~~ 

I 
I 
I 
I 4 L ____ . ___ -1 

. Size: 8 Pin .50L X .4CJN X .25H 

14PIN 

8 PIN 

o 3 U 4 n 5 m 6 9 8 
OUT 1--

14 
veec>..--t-

I 

GNDo 
7 

I 
I 
I 

I IIIIIIIIIT I 
L __________ ~_-1 

Size: 14 Pin .80L X .4CJN X .32H 

28 4 26 6 24 20 12 18 14 16 
OUT 

22,~O i,c-
vee 

I 
I 
I 
I 

1.8 
IN 

GNDo 
7,15 

I IIIIIIIIIT I 
L ____________ -1 

Size: 30 Pin 1.70L X .4CJN X .30H 

2350 

SPECIFICATIONS: 

• ·Supply voltage: SV:!:S% 
• Fan-out capabilities (max): 10 TTL loads/tapt 20 TTL loads/unit 
• Delay tolerances: ± 2 ns or ± S% whichever is greater 

• Logic 1 input current: 
• Logic 0 input current: 
• Logic 1 voltage out: 
• Logic 0 voltage out: 
• Operating temperature: 

SO jJA max. 
2 MA max. 
2.4V min. 
O.SV max. 
o to + 700e 

• Rise Time: 4 ns max 
• Series 8T and 30T available for -5soe to + 125°C operation. 

Add letter "e" after "T" when specifying. Series 30T height 
w ill increase to • 36. 

ESC ELECTRONICS CORPORATION 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1449 



SERIES 
16EC 

ECl 
COMPATIBLE 

5 TAPS 

SERIES 
16EP 

ECl 
COMPATIBLE 

TRIPLETS 

SERIES 
16EG 

ECl 
COMPATIBLE 

SINGLE 
OUTPUT 

1·1450 

DELAY LINES 2350 

ESC ELECTRONICS CORPORATION TOLL FREE 
534 BERGEN BOULEVARD e PALISADES PARK, N.J. 07650 800-631-0853 
PHONE (201) 947-0400 e TWX 710-991-9780 (except N.J.) 

EeL "10,000" DIGITAL DELAV LINES 
These ECl Hybrid Delay Lines are contained in a 16 Pin DIP Package 

. using ECl "1.0,000" Series Circuits 

SPECIFICATIONS: 

• Logic 1 (output): 
• Logic a (output): 
• Delay talerances: 

• Operating temp: 

-.96V min. 
+1.65V max. 
- 1 ns be!rw 20 ns delay 
:!: 1 ns or - 5% whichever is 
greater above 20 I1S delay. 
_OcC ta + 70°C 

16 PIN 

• Storage temp. range: -5~C ta + 125°C 
• Size: .8L X .4W X .36H 

Delay Delay/ 
Model No. ens) Tap (ns) 

16ECI0 10 2 
16EC15 15 3 
16EC20 20 4 
16EC25 25 5 
16EC30 30 6 
16EC40 40 8 
16EC50 50 10 
16EC60 60 12 

15 3 14 4 13 
OUT 

,-- I 
8 

VEE~ I 
IN~ 1 

I DELAY NETWORK 1 

Veel b..-t-0 116 
16EC80 80 16 
16ECI00 100 20 

L x---,.-o 
- - - - - - _--l VeC2 

16 15 14 13 

Model No. 
Delay 

per line ens) 

16EP5 5 
16EPI0 10 
16EP15 15 
16EP20 20 

veeF~ __ 91111_ QIJTL 01lIt, 
I x I 
I I 
I I 

I : 
I I 
I I 

16EP25 25, 
16EP50 50 vcb~-- Ij:·ji-- IN2-- IN36~EE 

1 5 6 7 8 

Model No. Delay (ns) 

16EG5 5 
16EGI0 10 

16 10 
vec~t-_____________ ~N 

I x I 
I I 

16EG15 15 
16EG20 20 
16EG25 25 
16EG50 50 
16EG75 75 
16EGI00 100 

I I 
I I 
I I 
I I 

ve~li- -our--------1;JEE 
1 2 8 

OELAVLINES 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2350 

SERIES 
PIT3 

TTL COMPATIBLE 
3 BIT 

PROGRAMMABLE 
DELAY LINE 

SERIES 
PTT4 

TTL 
COMPATIBLE 

4 BIT 
PROGRAMMABLE 

DELAY LINE 

SERIES 
PIT6 

TTL 
COMPATIBLE 

6 BIT 
PROGRAMMABLE 

DELAY LINE 

EEM 1983 

DELAY LINES 

DELAVLINES 

TTL DIGITAL PRDGRAMMABLE DELAY LINES 

Model No. 

PTT3-1 
PTT3-2 
PTT3-3 
PTT3-4 
PTT3-5 
PTT3-6 
PTT3-7 
PTT3-8 
PTT3-9 
PTT3-10 

Madel No. 

PTT4-1 
PTT4-2 
PTT4-3 
PTT4-4 
PTT4-5 
PTT4-6 
PTT4-7 

This series of programmable hybrid delay lines utilize TTL Schottky circuits. 

Zero Step 
Delay (ns) 

7±2 

Zero Step 
Delay (ns) 

15 ± 2 

The PTT's are offered in 3, 4 & 6 Bit Series. 

Maximum 
Delay (ns) 

(nom) 

14 
21 
28 
35 
42 
49 
56 
63 
70 
77 

Maximum 
Delay (ns) 

(nom) 

30 
45 
60 
75 
90 

105 
120 

Delay 
per step 

(ns) 

I ± .5 
2 ± .5 
3 ± .6 
4 ± .8 
5 ± I 
6 ± I 
7 ± I 
8 ± I 
9 ± I 

10 ± I 

Delay 
per step 

(ns) 

I ± .5 
2 ± .5 
3 ±·.6 
4 ± .8 
5 ± I 
6 ± I 
7 ± I 

Vee 
32 

16 Pin OIL 

Vee PI P2 P3 
16 11 109 

4 5 78 
IfbuT E GND 

Size: .80L X .400 X .28 H 

32 Pin OIL 

PI Vee 
26 24 

P2 P3 P4 
191817 

13 16 
PTT4-8 135 8 ± I 

3 
IN 

7 
GND OUTGND 

PTT4-9 
PTT4-10 

Zero Step 
Model No. 

Delay (ns) 

PTT6-1 
PTT6-2 
PTT6-3 20 ± 2 

PTT6-4 
PTT6-5 

SPECIFICATIONS: 

• Logic I (output): 
• Logic 0 (output): 
• Operating Temp. Range: 
• Storage Temp. Range: 

150 9 ± I 
165 10 ± I 

Moximum Deloy 
Delay (ns) per step 

(nom) (ns) 

83 I ± .5 
146 2 ± .5 
209 3 ± .6 
272 4 ± .8 
335 5 ± I 

2.4 min 
.50VDC max 
OOC to + 700C * 
-550 C to + 1250 C 

*For -55°C to + 125°C operation - Contact Plant 

Vee 
48 

1 
IN 

Size: 1.75L X .400 X .28 H 

Vee 
40 

7 
GND 

48 Pin OIL 

P5 Ps Vee 
~343332 

16 
GND 

Size: 2.55L X .400 X .28 H 

TEST CONDITIONS: 

.Vce = 5 VDC ± 5% Temp. 25°C 
eTd measured at the 1.5V level 

outputs loaded with 15pf. 

Looking for LC Filters? See our page in Section 2700 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

21 24 
OUT· GND 
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SERIES 
PEC3 
38IT 

PROGRAMMABLE 
DELAY LINES 

SERIES 
PEC4 
4 BIT 

PROGRAMMABLE 
DELAY LINES 

SERIES 
PEC6 
6 BIT 

PROGRAMMABLE 
DELAY LINES 

1·1452 

DELAY LINES 2350 
- - -

ESC ELECTRONICS CORPORATION TOLL FREE 
534 BERGEN BOULEVARD e PALISADES PARK, N.J. 07650 800-631-0853 
PHONE: (201) 947-0400eTWX 710-991-9780 (except N.J.) 

EeL DIGITAL PROGRAMMABLE DELAY LINES 
This series of progrommable hybrid delay lines utilize ECl 10,000 Series IC's. 

Zero Step Model No. 
Delay (ns) 

PEC3-1 
PEC3-2 
PEC3-3 3 ± 2 
PEC3-4 
PEC3-5 

Zero Step 
Model No. Delay (ns) 

PEC4-1 
PEC4-2 

10 ± 2 PEC4-3 
PEC4-4 
PEC4-5 

Zero Step 
Model No. Delay (ns) 

PEC6-1 
PEC6-2 
PEC6-3 8 ± 2 

PEC6-4 
PEC6-5 

SPECIFICATIONS' 

e Logic 1 (output): 
e Logic 0 (output): 
e Operating Temp. Range. 
e Storage Temp.Range: 

The PEC's are offered in 3, 4 & 6 Bit Series. 

Maximum Delay 
Delay (ns) per step 

(nom) (ns) 

10 1 ± .5 
17 2 ± .5 
24 3 ± .6 
31 4 ± .8 
38 5 ± 1 

Maximum Delay 
Delay (ns) per step 

(nom) (ns) 

25 1 ± .5 
40 2 ± .5 
55 3 ± .6 
70 4 ± .8 
85 5 ± 1 

Maximum Delay 
Delay (ns) per step 

(nom) (ns) 

71 1 ± .5 
134 2 ± .5 
197 3 ± .6 
260 4 ± .8 
323 5 ± 1 

-.96V min 
-1.65V max 
-OoC to + 7fPC 
-55°C to + 1250 C 

16 Pin DIL 

VccOUT 
1615 

P2 P3 
109 

I 2 678 
Vee E IN PI Vee 

Size: • 825L X .4rNV X .36H 

32 Pin DIL 
Vee OUT P3 P4 
3231 2625 

1 
Vee 

7 
PI 

12 
IN 

1516 
PI Vee 

Vee OUT 
4847 

1 
Vee 

Size: 1.75L X .4rNV X .36H 

PI P3 Vee 
424140 

789 
PI VeeVee 

48 Pin DIL 

151617 
P4 veeVee 

Size: 2.50L X .4rNV X .36H 

TEST CONDITIONS' 

e Input Pulse Width: 1.2 X max delay time 
e Input Pulse Spacing: 5 X max delay time 
elnput Rise Time: 2 ns max 

IN 
28 

elnput Pulse Voltage: 1.rN (-.75V ta -1.75V) 
e Vee: -5.2VDC 
e Output! connected to -2VDC through 100 ohms. 
eTime delays meosured at -1.3 Volt Level. 

OVER 30 YEARS OF SUPERIOR QUALITY AND RELIABILITY! 

DELAVLINES 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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2350 DELAY LINES 2350 

em 

hytek microsystems 
incorporated 

MULTI-TAPPED DIGITAL DELAY LINES 
(25- to 250-ns models) 

• Digital Delay Lines 
Mfrs • Crystal Clock Oscillators 

Of.' • Custom Hybrid Circuits 
. • Thick Film Substrates 

• Custom Resistor Networks 

HY-5001 
HY-5010 

Ideal for Dynamic RAM Timing in Commercial and Military Memory Circuits 

• ±5% total delay accuracy • Fast rise time (4ns max.) 
• Schottky buffered inputs and outputs • 14 pin, low profile, hermetic, metal dip package 
• Pin-for-pin compatibility with other lead • Inherent hybrid accuracy and reliability 

manufacturers 5 TAP 
• Off-the-shelf delivery of standard ranges 

5 TAP 

Total 
Delay 

Increment 
Delay at 

Part No. Time* Each Tap 
HY-5001-025 25ns 5ns 
HY-5001-030 30ns 6ns 
HY-5001-035 35ns 7ns 
HY-5001-040 40ns Bns 
HY-5001-045 45ns 9ns 
HY-5001-050 50ns . IOns 
HY-5001-075 75ns 15ns 
HY-5001-100 lOOns 20ns 
HY-5001-150 150ns 30ns 
HY-5001-200 200ns 40ns 
HY-5001-250 250ns 50ns 

DESCRIPTION 
Hytek's Model HY5001 Multi-Tapped Delay Lines 

are Schottky TTL buffered to provide precise timing 
delays without additional components. Users can se
lect models with total delays of 25 to 250ns with 
taps in 10% or 20% increments. 

Maximum delay line reliability is assured by the 
use of a hybrid circuit enclosed in a hermetic metal 
package. The thick film design provides for most 
efficient internal integration and guarantees manu
facturing repeatability. 

1 
INPUT 

OUTPUT 
8 

--l 
I 
I 
I , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ----r-oJ 

6 7 
BOO.. GROUND 

10 TAP 
10% 20% 30'% 40% 50% 60% 70% 80% 90% 100% 

13 3 12 4 11 5 10 6 9 8 

14~O---CC 2 0--- NC 
IN 

:£OMMON 
10 TAP 

Delay 
Total Increment 
Delay at 

Part No. Time* Each Tap 

HY-5010-050 50ns 5nst 
HY-5010-100 lOOns IOns 
HY-5010-150 150ns 15ns 
HY-5010-200 200ns 20ns 
HY-5010-250 250ns 25ns 

tDelay from input to first tap is 7 ns min. 
-Measured at 1.5V point on leading edge. 

These units can be used directly with TTL, high
speed TTL, and DTL circuits. The outputs have a fast 
rise time independent of the delay and have standard 
TTL fanout capabilities. 

The delay lines are packaged in a low-profile, 14 
lead DIP configuration. The units are manufactured 
and tested to meet the best commercial standards. 

Custom multiple- and single-tapped delay lines are 
offered in ranges of 5 to 1000ns with tap values as 
required. 

hytek !Ilicrosystems 
mcorporated 

16780 LARK AVENUE, LOS GATOS, CALIFORNIA 95030 
PHONE (408) 358-1991 
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2350 DELAY LINES 2350 

--=--u. . Active & Passive Delay Lines 
JBM produces one of the Industry s broadest lines of active (digital) and passive magnetic delay lines for use In com· 
puters, communications equipment, military instrumentation, etc. In addition to hundreds of standard models, we offer 
extensive capabilities for the design and production of custom units for special applications. 

ACTIVE DELAY LINES __________ _ 
TOTAL RISE TIME 
DELAY (na MAX) 
(n •• c) (.8 to 2.0V) 

5 2.0 

7 

10 

15 

20 
25 ±5% 
30 

40 

50 

70 

100 

150 

200 3.0 

300 3.5 

400 4.0 

500 4.0 

600 4.5 

700 4.5 
750 4.5 
800 5.0 

900 5.0 

1000 ±5'10 5.0 

TOTAL TAP 
DELAY INTERVALS 

(n.ec:t5%) (naec :t 3 na 0) 

25 5 

30 6 

35 7 

40 8 

45 9 

50 10 

75 15 

100 20 

150 30 

200 40 

250 50 
300 60 

350 70 
400 80 

450 90 

500 100 

600 120 

700 140 

750 150 

800 160 

900 180 
1000 200 

JBM PIN 
I,.35-XX 
L·35·oo 
L-35.Ql 

L-35.Q2 

L-35.Q3 

L-35.Q4 
L-35.Q5 

L-35-06 

L-35-07 

L-35-08 

L-35.Q9 

L-35-10 

L-35·11 

L'35-12 

L·35-13 

L·35-14 

L·35-15 

L·35·25 

L·35·26 

L·35·27 
L·35·28 

L·35-29 

L·35·30 

RISE TIME 
(n. MAX) 

STYLE L-35 Untapped (14 Pin Outline) 

Consult factory for other parameters and 
tolerances and low power (LS) version 
(L-57·XX). 

14 8 

L-35-XX 

Date Code 

1 7 I 
~0.800 (20.32) Max -----r 

White Dot Pin #1 

ill I I?~ 
.-V ~ 0~020 
0.100 Min 1-0.600 (1~24)-l (0.51) 

(2.54) 

JBM PART NUMBER L· STYLE L·13 

I 0.400 Max I 
~ (10.16)-J 

H 1-0.300-1 
(7.62) 

(0.8 to 2.0V) L·13 (14) PIN L·45 (18) PIN 5 Equally Spaced Taps (14 Pin Outline) 2.0 L-13-50 L-45·50 

2.0 L·13·51 L·45-51 

2.0 L·13-52 L-45-52 

2.0 U3-53 L-45-53 

2.0 L-13-54 L-45-54 

2.0 L-13-55 L-45-55 

2.0 L-13-56 L-45·56 

2.0 L-13-57 L-45-57 

2.5 L·13-S8 L-45·58 

3.0 L·13-59 L·45-59 

3.0 L·13·60 L-45-60 

3.5 L-13·250 L-45·250 

3.5 L·13-251 L-45·251 

4.0 L-13-252 L-45·252 

4.0 L·13·253 L-45-253 

4.0 L-13·254 L-45·254 

4.5 L·13·255 L-45-255 

4.5 L·13·256 L-45-256 

4.5 L-13·257 L-45·257 

5.0 L-13·258 L·45-258 

5.0 L-13-259 L-45·259 

5.0 L-13-260 L-45·260 

r-0.8OO (20.32) max.~ 

114 12 10 81 

0 ,- L-13XX .400 max. 
(10.16) 

STYLE L-45 
5 Equally Spaced Taps (16 Pins) 

r.-J 
t-iJI 

I 0.300 I. 
-, (7.62) ;-

'or ±5'10 whichever is greater. 1--0.900 (22.86) max.j 
116 , 14 12 10 Consult factory for other parameters and tolerances and low power (LS) 

versions. 

ABOVE RATINGS" PACKAGES TYPICAL. SEND FOR COMPLETE CATALOG 

r-
0.40 max. 

(10.16) 
L·45-XX 

~ Date Code 
.A":----:-~6::---::-I8 

lH' , , 
0.1 min. 

T h.3OO .J . 
(2.54) (7.62)-1 

White Dol. Pin #1 

II I I I I I I ,14~· 
'D''D''D''D' tl'D' tttt 
, I I I I I I I 

JBM Electronics, Inc. • 531 Front Street • Manchester, NH 03102 • 603-623-0222 
Telex No. 953134 TWX No. 710-220-8978 
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2350 DELAY LINES 2350 

--=-Active & Passive Delay Lines u. 
ACTIVE DELAY LINES __________ _ 

STYLE L·3110 Equally Spaced Taps (14 Pins) TOTAL TAP RISE TIME 
JBM PIN DELAY INTERVALS (ns MAX) 

(nsec:l:5%) (nsec:I: 3 ns') (0.8 10 2.0V) L·31·XX 

50 5.0 2.0 L·31·50 
75 7.5 2.0 L·31·51 

100 10.0 2.0 L·31·52 
125 12.5 2.5 L·31·53 
150 15.0 2.5 L-31·54 
175 17.5 3.0 L·31·55 
200 20.0 3.0 L·31-55 
250 25.0 3.0 L·31·57 
300 30.0 3.5 L·31·58 
350 35.0 3.5 L·31·59 
400 40.0 4.0 L·31·50 
450 45.0 4.0 L·31·51 
500 .50.0 4.0 L·31·52 
SOD 50.0 4.5 L·31·53 
700 70.0 4.5 L·31·64 
750 75.0 4.5 L·31·65 
800 80.0 5.0 L·31·55 
900 90.0 5.0 L·31·57 

1000 100.0 5.0 L·31·58 

·or ± 5% whichever is greater. 
Consult factory for other parameters and tolerances. 

TOTAL TAP RISE TIME 
JBM PIN DELAY INTERVALS (ns MAX) 

(nsec:l:5%) (ns8C:l:3 ns') (0.8 10 2.0V) L-51·XX 

25 5.0 2.0 L·51·50 
30 5.0 2.0 L·51·51 
35 7.0 2.0 L·51·52 
40 8.0 2.0 L·51·53 
45 9.0 2.0 L·51·54 
50 10.0 2.0 L·51·55 
75 15.0 2.0 L·51·55 

100 20.0 2.0 L·51·57 
150 30.0 2.5 L·Sl·58 
200 40.0 3.0 L·Sl·59 
250 50.0 3.0 L·51·50 
300 60.0 3.5 L·51·51 
350 70.0 3.5 L·51·52 
400 80.0 4.0 L·51·53 
450 90.0 4.0 L·Sl·54 
500 100.0 4.0 L·Sl·5S 

·or ± 5 % whichever is greater. 
Consult faclory for other parameters and tolerances. 

j. 0.800 (20.32) Max.-I 

-t- Date Code 
0.400 Max. 

(10.16) L·31·XX 
-L L,i~L·· ____ --I 

White Dot Pin #1 

TIL and DTL Compatible 

~I 10.020 H . (6.35) • I I I I I I I~ I : ----r-- b' tr tr tr tr 1t 1t -.- ..., II::: I I 0.300 :....J 
0.100 Min. .010TYP r(7.62H .051YP 

(2.54) 6 PL. . 

STYLE L·51 5 Equally Spaced Taps (8 Pins) 

v 
-t 

'r LoSI·XX D.C. 

I 2 4 G I r-:-- 0.500 Max. ----+ 

White dot Pin '1 

II I III L...,tri-r-n-y ---.'ry ---r'lv ........ 
-1.1 Typ I-

PASSIVE DELAY LINES~~~~~~~~~~~ 

ABOVE RATINGS & PACKAGES TYPICAL. SEND FOR COMPLETE CATALOG 

JBM Electronics, Inc. • 531 Front Street • Manchester, NH 03102 • 603-623-0222 
Telex No. 953134 TWX No. 710·220·8978 
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2350 DELAY LINES 2350 

SERIES DL14 COMPUTER GRADE 

5·TAP DIGITAL DELAY MODULE 

FEATURES 
• TTL and DTL compatible 
• 14-pln package 
• 5 equally spaced taps 
• Operating Temperature Range: O·C to + 70·C· 
• Rlsetlme: 4ns max. (See Notes 2 and 3) 

12 4 10 6 B 

VCC14 0 ix-- - - - ----I 
I I 

IN1 I I 
I I 

GND7 I I L ____________ ...J 

INTERNALLY 
TERMINATED 

. PART Total Tap Dalay(ns)(1 )(3) 
NUMBER Dalay (ns)(l )(3) 

±5'10 
±5·¢,~,ii2nS, 

CB250 25 5 
CBSOO 50 10 
CB101 100 20 
CB151 150 30 
CB201 200 40 
CB251 250 50 
CB301 300 60 
CB351 350 70 
CB401 400 80 
CB451 450 90 
CB501 SOO 100 
CB601 600 120 
CB701 700 140 
CB801 800 160 
CB901 900 180 
CB102 1000 200 

Notes: . 

2) Rlsetlme measured from 0.7SV to 2.4V. 1
1) Delays measured at 1.5V level on leading edge only. 

3) Measured with no loads on taps. 
4) Tap tolerances referenced from Input. 

INPUT TEST CONDITIONS 
Pulse Voltage: 3.2V 
Rise time: 2ns 
Supply Current: (typical) 60mA 
Pulse Width: 40% minimum of total delay 

ELECTRICAL CHARACTERISTICS 
Supply voltage (Vee): 5.0V (± 0.25V) 
Logic 1 Input .Current: 50uA max. 
Logic 0 Input Current: - 2mA max. 
Logic 1 Voltage Output: 2AV min. 
Logic 0 Voltage Output: OAV max. 

DRIVE CAPABILITIES 
Lagle 0 Output: 

10 TTL LoadslTap max. 
20 TTL Loads/Unit max. . 

Logic 1 Output: 20 TTL Loads/Unit max. 

SERIES DL15 COMPUTER GRADE 

MARKING" DIMENSIONS In Inches and (mm) 

Fo, Rei Only 

vee 1 3 OUT! 
.4"'OO'MAX. 
11~ o 

DL,.XXXXX 
KAPPA 

IDATE CODEI 

IN 4 G ~ 
I .BOO MAX.-----l 
1---\20.32) 

~U' ~----:;5' 

J L ~ i~':S~'N. 
.050 TYP. --I l, -t~ i~'58nTYP. 
(1.27) 100 TYP 

.300 (2.54)' .050 TYP. 

IN (7.62) QND ~ 
~234S67 

.008 (.203) .300 :t: .010 

.012 (.306) (7.62 :t: .254) 

14 13 12 11 10 9 !. 
1 

10·TAP DIGITAL DELAY MODULE 

FEATURES 
• TTL and DTL compatible 
• 14-pi n package 
• 10 equally spaced taps 
• Operating Temperature Range: O·C to + 70·C 
• Rlsetlme: 4ns max. (See Notes 2 and 3) 

13 3 12 4 11 5 10 6 9 8 

~':FUWl-l ~.~. 
L __________________ ..1 TERMINATED 

PART De~~I(~s)(1 )(3) 
Tap Delay(ns)(1)13) 

NUMBER 
±SO/o 

:!: SO;I;<4; 2ns, 

C 0 50 5 
CC10l 100 10 
CC151 150 15 
CC201 200 20 
CC251 250 25 

Notes: 
(1) Oelays measured at 1.5V level on leading edge only. 
(2) Rlsetlme measured from 0.75V to 2.4V. 
(3) Measured with no loads on taps. 
(4) Ta~ tolerances referenced from Input. 

IN PUT TEST CON DITIONS 
Pulse Voltage: 3.2V 
Rise lime: 2ns 
Supply Current: (typical) 60mA 
Pulse Width: 40% minimum of total delay 

ELECTRICAL CHARACTERISTICS 
Supply voltage (Vee): 5.0V ( ± 0.25V) 
Logic 1 Input Current: 50uA max. 
Logic 0 Input Current: - 2mA max. 
Logic 1 Voltage Output: 2AV min. 
Logic 0 Voltage Output: 0.4V max. 

DRIVE CAPABILITIES 
Logic 0 Output: 

10 TTL LoadslTap max. 
20 TTL Loads/Unit max. 

logic 1 Output: 20 TTL Loads/Unit max. 

NETWORKS, INC. 

MARKING. DIMENSIONS In Inches and (mm) 

Dl1SXXXXX I 
o KAPPA .400 MAX. 

(DATE CODE) 110.16) 

:----__ ~-.l 
I .800 MAX.----1 I---- (20.32) I 

~t 
.325 MAX. 

~(3.0S) J ~ ~.'2D~IN. 
i~~f'P. --I .1~~~i~~a;vp. 

.DOe (.203) 

.012\.306) 

(2.54) f~. 

IN GND ~ 

.300 :!:.010 
\7.62 ~.254) 

U.S.A. Factory Direct: 165 Roosevelt Ave., Carteret, NJ 07008, Phone (201) 541-1600, Toll Free 800-223-0603, Telex 139408, KAPPA CRET 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801-, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283-2058. 
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2350 DELAY LINES 2350 

SERIES DL 13 COMPUTER/MILITARY GRADE (14·PIN) 

DIGITAL DELAY MODULE 

FEATURES 
• TIL and .DTL compatibility 
• STANDARD 14-pin Package 
• 3 ns typ_ Risetime (4 ns max_)_ 
• Operating Temperature Range: 

O·C to + 70·C (Computer-Grade) 
-55·C to +125·C (Military-Grade) 

SERIES .DL 13 SPECIFICATIONS 
Delay Times (ns): 25, 50, 100, 150, 200, 250, 

300,350,400,450, 500,600, 700, SOO, 900, 
1000 (other values available upon request)_ 

Delay Tolerance: ± 5% or ± 2ns, whichever 
is greater (tighter tolerances upon request). 

INPUT TEST CONDITIONS: 
Pulse Voltage: 3.2V 
Risetime: "'2.0 ns 
Supply Current: 60 mA typo 
Pulse Width: 40% minimum of total delay 

ELECTRICAL CHARACTERISTICS: 
Computer-Grade (Military-Grade) 
Supply Voltage: 5.0V ± 0.25V (± 0.50V) 
Logic 1: 

Input Voltage: 2.0V min_ 
Input Current: 50l'A max. 
Output Voltage: 2.7V min. (2.5V min.) 
Output Current: 2_5mA typo, 4.OmA max. 

Logic 0: 
Input Voltage: O.SV max. 
Input Current: - 2.0 mA max. 
Output Voltage: 0.5V max. 
Output Current: 5 mA typ., 9 mA max. 

DRIVE CAPABILITIES 
Logic 1 Output: 10 TIL Loads/Unit max. 
Logic 0 Output: 10 TIL Loads/Unit max. 

MARKING & DIMENSIONS In Inches and (mm) 
For R.I. Only 

.001(.203) 

.012(.306) 

SERIES DL 16 COMPUTER/MILITARY GRADE (16·PIN) 

5·TAP DIGITAL DELAY MODULE 

FEATURES 
• TTL and DTL compatibility 
• STANDARD 16-pin Package 
• 3 ns typ_ Risetime (4ns max.). 
• Operating Temperature Range: 

O·C to + 70·C (Computer-Grade) 
- 55·C to + 125·C (Military-Grade) 

• 5 equally spaced Taps 

14 4 12 6 10 

VCC16 0 ix-- - - - - ----I 
IN1 

GND8 

I I 
I I 
I I 
I I L ____________ ...l 

INTERNALLY 
TERMINATED 

SERIES DL 16 SPECIFICATIONS 
Total Delay Times(ns): 25, 50, 100, 150,200, 

250, 300,350,400,450, 500,600, 700, SOO, 
900, 1000 (other values available upon request). 

Total Delay Tolerance: ± 5% or ± 2ns, 
whichever is greater (tighter tolerances 
available upon request). 

Tap Delay: 20% of nominal Total Delay Time. 
Tap Tolerance: ± 5% or ± 2ns, whichever 

is greater; referenced from Input. 

INPUT TEST CONDITIONS: 
Pulse Voltage: 3_2V 
Risetime: "'2.0 ns 
Supply Current: 60 mA typo 
Pulse Width: 40% minimum of total delay 

ELECTRICAL CHARACTERISTICS: 
Computer-Grade (Military-Grade) 
Supply Voltage: 5_0V ± 0.25V (± 0.50V) 

Logic 1: 
Input Voltage: 2_0V min. 
Input Current: 50l'A max. 
Output Voltage: 2.7V min. (2.5V min.) 
Output Current: 2.5mA typ., 4.0mA max. 

Logic 0: 
Input Voltage: O.SV max. 
Input Current: - 2.0 mA max. 
Output Voltage: 0.5V max. 
Output Current: 5 mA typ., 9 mA max. 

DRIVE CAPABILITIES 
Logic 0 Output: 10 TTL Loads/Tap max_ 

20 TTL Loads/Unit max. 

Logic 1 Output: 20 TIL Loads/Unit max. 

NETWORKS, INC.· 

MARKING & DIMENSIONS In Inches and (mm) 
ForR'f.Onlr 

.008,.203) 
.012(.306) 

vee 1 3 OUT I 
o DL~~~ .400 MAX. 

(DATE CODE) 110-18) 

:I 4 G ~ IN 

I .... MAlC. I I--- (22.9) ----I 

i~2) .050 TYP.(1.2n 

r'N~~ ____ ~+-_= __ ~G~ND~~ 
1 2 3 4 5 «I 7 a 

.300 2:..010 
(7.62 2:..254) 

I 

PART NUMBER EXAMPLE 
DL 13(16) M C 250 

BASIC 'SERIES # I I 
"C" ; Compuler-grade 
"M" ; MililarY'grade 

MOUNTING HEIGHT 
"S" ; 0.275"'6.98mm) max.· 
"C" ; 0.325"'8.26mm) max. 
·Computer·grade only. . 

DELAY TIME: Expressed in nanoseconds (ns). 
First two digits are significant figures. 

Last digit specified number of zeroes to follow. 

* 

OPTIONS: "X" = IC ONLY screened to MIL-STD-883 
melhod 1015 and MIL-M·3B510. part no. JM3B510/07003 

"Z" ; Final Product screened to Mll-STD-883. Method 1011 
also includes "X" OPTION SCREENING. 

U.S.A. Factory Direct: 165 Roosevelt Ave., Carteret, NJ 0700S, Phone (201) 541-1600, Toll Free SOO-223-0603, Telex 13940S, KAPPA CRET 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91S01, Phone (213) 2S3-204S. West Coast Distributor: Phone (213) 2S3-205S. 
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2350 DELAY LINES 2350 

SERIES DL34 COMPUTER GRADE 

TRIPLE-IN-LINE 
TTL LOGIC DELAY MODULE 

FEATURES 
• 14-Pln DIP Package 
• Rlsetlme 4ns Maximum 
• Three Independent Equal Delays 
• Operating Temperature Range: O·C to 

+70·C 
• TTL and DTL Compatible 

INPUT TEST CONDITIONS 
VC: 5.0 ± 0.25V 
Supply Current: ICCH = 90mA max. 

ICCL = 115mA max. 
Pulse Voltage: 3.2V 
Rlsetlme: 2.0 ns 
Pulse Width: 100% min. of Delay 
Duty Cycle: 33% or less 

SCHEMATIC 

12 3 

ELECTRICAL 
SPECIFICATIONS 
Logic 1: 50ltA max., 2.0V min. 
Logic 0: - 2.0mA max., 0.8V max. 
logic 1 Voltage Output: 2.4V min. 
Logic 0 Voltage Output: 0.4V max. 

DRIVE CAPABILITIES 
10 TIL loads per line 

10 5 8 

GND 7 o---------~--------------~--------------~ 

14cr-- Vee 

NETWORKS. INC. 

KAPPA PART II DELAY 
XXXXXXXXX TIME (liS) 

DL34CB050 5 ±1.5 
DL34CB100 10 ± 1.5 
DL34CB150 15 ±2.0 

DL34CB200 20 ± 1.5 
DL34CB250 25 ±2.0 
DL34CB300 30 ±2.5 

DL34CB350 35 ±2.0 
DL34CB400 40 ±3.0 
DL34CB450 45 ±3.0 

DL34CB500 50 ±2.5 
DL34CB600 60 ±4.0 
DL34CB700 70 ±3.0 

DL34CB800 80 ±4.0 
DL34CB900 90 ±7.0 
DL34CB101 100 ±5.0 

DL34CB125 125 ±6.0 
DL34CB151 150±11.0 
DL34CB175 175 ±8.5 

DL34CB201 200 ±10.0 
DL34CB225 225 r= 1.5 
DL34CB251 250 ± 12.5 

(1) Delays measured at 1.5V level on leading 
edge only with no loads on taps. 

(2) Rlsetime measured from 0.75V to 2.4V level. 

MARKING & DIMENSIONS In Inches & (mm) 

vcc OUTl OUT2 OUT3 

o DL34CBxxx 
KAPPA 

(DATE CODE) 

IN2 IN3 GND 

~.o------ .800 (20.32)-----1 
MAX 

I 
.400 (10.16) 

MAX 

~ 

t 
.275 (6.98) 

MAX 

li~......---rr--~ ~ 
.120(3.04) 

MIN 

.010 
(.25) 

D~ 
.018(.45) 

TYP 

o 

.200 (5.08) 
TYP 

.050 (1.27)TY~ 

o 
.300 :!:.010 o (7.62 :!: .25) 

L+-----.. f--J~ 
.600 

(15.24) 

U.S.A. Factory Direct: 165 Roosevelt Ave., Carteret, NJ 07008, Phone (201) 541-1600, Toll Free 800-223-0603, Telex 139408, KAPPA CRET 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283·2058. 

1·1458 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2350 DELAY LINES 2350 

SERIES DP14C COMPUTER GRADE 

14·PIN DIP DELAY LINE 
(available in full· MIL conformance as Series DP14M) 

TABLE I 

Td (ns)(l) Td/tap (ns)(2) (3) Tr(ns) ATIENUATION (%) TYPICAL per IMPEDANCE (m 
(±5%) (±10%) MAX. 50 100 200 300 500 

10 1 3 5 
20 2 5.5 3 5 5 
30 3 6.5 3 5 5 
40 4 8 3 5 5 5 

50 5 10 3 5 5 5 7 
60 6 12 3 5 5 5 7 
75 7Vz 15 3 5 5 5 7 

100 10 20 3 5 5 7 7 
'\20 12 24 3 5 6 7 8 

150 15 30 3 5 6 7 8 
180 18 36 4 5 6 7 8 
200 20 40 4 5 6 7 8 

• TIL and DTL compatible 
• Meets applicable requirements of 

MIL-D-23859 
• 5/1 Delay-to-Risetime Ratio 
• 10 Equally Spaced Taps 

220 22 44 4 5 6 7 8 
250 25 50 4 5 6 7 8 
300 30 60 5 8 10 10 
375 37'/z 75 7 8 10 10 
500 50 100 8 10 12 12 
600 60 120 15 15 

• Wide Operating Temperature Range 
• Low cost 

750 75 150 I? 20 
1000 100 200 20 

ELECTRICAL SPECIFICATIONS 
Total Delay: 10 to 1000 ns 

(1) Or ± 2ns. whichever is greater. (2) Or ± lns, whichever Is greater. (3)For 10·tap lines only. 

Tap Delays: 10% increments standard 
(other increments available upon request) 

Risetime: 20% maximum of total delay 
(see Table 1) 

Characteristic Impedance: 50 to 500 ohms (± 10%) 
Attenuation: 2dB maximum (see Table 1) 
Distortion: ± 10% maximum 
Temperature Coefficient of Delay: 100ppm/'C max. 
Operating Temperature Range: - 55 'C to + 125 'C 
Storage Temperature Range: -65'C to + 130'C 
Insulation Resistance: 1000 megohms min. 

@ 50VDC @ 25 'C 
Dielectric Strength: 50VDC 

MECHANICAL SPECIFICATIONS 
Case Configuration: See FIGURE 2 
Case Material: Molded Epoxy 
Terminals: Flat, DIP-type (See FIGURE 2) 
Terminal Material: Kovar or equivalent, tin'plated 
Pin Connections: See TABLE II 
Potting: 100% filled with a two-component epoxy 
Marking: Includes manufacturer's name, part 

number, and date code (See FIGURE 2) 

PART NUMBER EXAMPLE 
Typic·al part number is a combination of the Basic Series 
Number, Mounting Height Code, Delay Time, Impedance, 
and Pin Sequence Code. 

EXAMPLE: DP14CA10112A 

(lOOns, 100 ohm, 0.200" (5.08mm) Max. Height, using 
the code "A" Pin Sequence). 

DP14C A 
I I BASIC SERIES 
NUMBER 

MOUNTING HEIGHT CODE 
(See TABLE III) 

101 

DELAY TIME: Expressed in nanoseconds (ns). 
First two digits are signilicant figures. Last 

digit specifies number of zeros 
to follow. 

12 

IMPEDANCE: Expressed in ohms (Q). First digit 
is significant. Last digit specifies number of zeros 

• to follow. 

A 

PIN SEQUENCE CODE (See TABLE II) "STANDARD" 
Pill Sequence II omitted 

TABLE 11 PIN·NUMBER SEQUENCE" 

CODE IN 10% 20% 30% 40% 50% 60% 70% 80% 90% OUT 

Standard 14 2 12 3 11 4 5 10 6 9 7 
A 1 2 13 3 12 4 10 5 9 ~ 7 
B 2 3 4 5 6 7 9 10 11 12 13 
C 7 9 6 10 5 11 12 3 13 2 14 
D 1 13 2 12 3 11 4 10 5 9 6 
E 2 3 4 5 6 7,8 9 10 11 12 13 
F 1 13 2 12 3 11 4 10 5 9 6 
G 2 13 3 12 4 11 5 10 6 9 7 
H 2 3 4 5 6 7 9 10 11 12 13 
I 1 13 2 12 3 11 5 10 6 9 7 
J 1 2 13 3 12 4 10 5 9 6 7 
K 1 - - - - - - - - - 7 
L 2 - - - - - - - - - 13 
M 7 - - - - - - - - - 14 
N 1 6 
P 1 - - - - - - - - - 6 
Q 2 - - - - - - - - - 7 
R 2 - - - - - - - - - 13 
T 1 - - - - - - - - - 7 
U 2 3 4 5 6 8 9 10 11 12 13 
V 2 3 4 5 6 8 9 10 11 12 13 
W 1 13 2 12 3 11 4 10 5 9 6 

'Other pm sequences avaliable upon request. 

FIGURE 1 - SCHEMATIC 20% 40% 60% 80% 

R, 

IN ".J!...r...J.v-h-ifv-l.vt-rl-.+V-""'o-v.......L.c OUT U 
NOMINAL 
TERMINATING 
IMPEDANCE 

Note: 
(1) Extra QND Pints) opllonal (See Table II), 

FIGURE 2 - MARKING & DIMENSIONS 
In Inches and (mm) 

TABLE III. 

INDEX MARK 
IDENTIFICATION 

PINNO.1 
MOUNTING HEIGHT 

CODE DIMENSION (MAX.) 
, .300 MAX. 

jl.S2) 

A .200 ('i,Uti) 

.2,)() (b. is) 

C .'110 (7.62) 

Nalas: 

l '320IB'131 
.290(7.36) 

.010 + .001 
(.254 + .025) 

1.350 (8.89) I 
~.310(7.871-l 

(1) A notch may be substlluled for PIN " Deil 'ndex. 

SEE 
TABLE 

III 

.0111 :.003 
(.457:!:.076) 

(2) Each !armin,'I"ocaled with ::!:.01001 iI& nomlnll muiliple 01.100.long this 
longlllldinal dimansJ.on raJ,theta "lmlnals 7 and 8. 

1413121110 9 8~. 

~ E '50 MIN. 
(381) 

---r 
300 010 MAX 

~21 (178) 

('~4~ ~~~;-I 
6 EQUAL SPACES 

EACH.tOO :.010(2.54.: .254) 
NON·ACCUMULATIVE 

(NOTE 2) 

NETWORKS. INC. 
U.S.A. Factory Direct: 165 Roosevelt Ave., Carteret, NJ 07008, Phone (201) 541-1600, Toll Free 800-223-0603, Telex 139408, KAPPA CRET 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283-2058. 
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GND 

1,8 
14 

1,14 
1,8 

7.8.14 
1,14 

7 

8,14 
1 

8,14 
8,14 

14 
1,14 
1,8 

7,8,14 
7 

8,14 
1 

8,14 
1,7 

1 
7,14 

1·1459 



2350 DELAY LINES 2350 

SERIES DP16C COMPUTER GRADE 

16·PIN DIP DELAY LINE 
(available in full· MIL conformance as Series DP16M) 

FEATURES 
- TTL and DTL compatible 
- Meets applicable requirements of 

MIL·D·23859 
- 5/1 Delay·to·Risetime Ratio 
- 10 Equally Spaced Taps 
- Wide Operating Temperature Range 
- Low cost 

ELECTRICAL SPECIFICATIONS 
Total Delay: 10 to 1000 ns 
Tap Delays: 10% increments standard 

(other increments available upon request) 
Risetime: 20% maximum of total delay 

(see Table 1) 
Characteristic Impedance: 50 to 500 ohms (± 10%) 
Attenuation: 2dB maximum (see Table 1) 
Distortion: ± 10% maximum 
Temperature Coefficient of Delay: 100ppm/oC max. 
Operating Temperature Range: - 55°C to + 125°C 
Storage Temperature Range: -65°C to + 130°C 
Insulation Resistance: 1000 megohms min. 

@ 50VDC @ 25°C 
Dielectric Strength: 50VDC 

MECHANICAL SPECIFICATIONS 
Case Configuration: See FIGURE 2 
Case Material: Molded Epoxy 
Terminals: Flat, DIP·type (See FIGURE 2) 
Terminal Material: Kovar or equivalent, tin·plated 
Pin Connections: See TABLE II 
Potting: 100% filled with a two-component epoxy 
Marking: Includes manufacturer's name, part 
number, and date code (See FIGURE 2) 

PART NUMBER EXAMPLE 
Typical part number is a combination of the Basic Series 
Number, Mounting Height Code, Delay Time, Impedance, 

. and Pin Sequence Code. . 

EXAMPLE: DP16CA10112A 
(lOOns, 100 ohm, 0.200" (5.08mm) Max, Height, using 
the code "A" Pin Sequence). 

DP16C 
I 

BASIC SERIES 
NUMBER 

A 

I 
MOUNTING HEIGHT CODE 

(See TABLE III) 

101 

DELAY TIME: Expressed in nanoseconds (ns). 
First two digits are significant figures. Last 

digit specifies number of zeros 
to follow. 

12 

IMPEDANCE: Expressed in ohms (2). First digit 
is significant. Last digit specifies number of zeros 

• to follow. 

A 

PIN SEQUENCE CODE (See TABLE II). 

TABLE I 

Td (ns)(l) Td/tap (ns)(2) (3) Tr(ns) ATIENUATION (%) TYPICAL per IMPEDANCE (2) 

(:!:5%) (:!:10%) MAX. 50 100 200 300 500 

10 1 3 5 
20 2· 5.5 3 5 5 
30 3 6.5 3 5 5 
40 4 8 3 5 5 5 

50 5 10 3 5 5 5 7 
60 6 12 3 5 5 5 7 
75 7112 15 3 5 5 5 7 

100 10 20 3 5 5 7 7 
120 12 24 3 5 6 7 8 

150 15 30 3 5 6 7 8 
180 18 36 4 5 6 7 8 
200 20 40 4 5 6 7 8 
220 22 44 4 5 6 7 8 
250 25 50 4 5 6 7 8 

300 30 80 5 8 10 10 
375 37'1, 75 7 8 10 10 
500 50 100 8 10 12 12 
600 60 120 15 15 
750 75 150 15 20 

1000 100 200 20 

(1) Or :!:2ns. whichever is greater. (2) Or :!: lns, whichever Is greater. (3)For 10·tap lines only. 

TABLE II. PIN·NUMBER SEQUENCE' 

CODE 

A 
.B 

C 

'Other pin sequences available upon requesl. 

FIGURE 1 - SCHEMATfC 
20% 40% 60% 80% 

NOMINAL 
TERMINATING 
tMPEDANCE 

IN n-l....r-v--l-v-I--v-I--V+V+V+V+rhrh"'--.!L.....o OUT U 
Note~ 
(1) Extra GND Pin(s) optional (See Table II). 

FIGURE 2 - MARKING & DIMENSfONS 
fn Inches and (mm) 

TABLE III. 
MOUNTING HEIGHT 

CODE 

A 

B 

C 

DtMENSION (MAX.) 

.200 (5.08) 

.250 (0.35) 

.300 (7.&2) 

.010 + .001 
(.254 + .025) 

INDEX MARK 
IDENTIFICATION 

PIN NO.1 

SEE 
TABLE 

'" 

161514 13121110 9 ~ 

DP16CXXXXXXX \ 
KAPPA ~ PIN NUMBERS 

(DATE CODE) :jIlfor relerence on1y) 

~2345678 .885 MAX __ 
(2248) 

I .350(8.89) I I- .310 (1.81)-1 

.018 :!:.OO3 
(.457 :!: .076) 

Notes: 
(1) A notch may be substituted for PIN " Dot Index. 
(2) Each 'ermlnalls located wilh :!: .010 of Its nominal multiple of .100 along this 

longitudinal dimension relall,e to lermlnals 7 and 8. 

- .700 :!:.OI0 
(17.78:!: .254) 

7 EQUAL SPACES 
EACH .100 :!: .010 (2.54 :t .254) 

NON·ACCUMULATIVE 
(NOTE 2) 

NETWORKS. INC. 
U.S.A. Factory Direct: 165 Roosevelt Ave., Carteret, NJ 07008, Phone (201) 541·1600, Toll Free 800·223·0603, Telex 139408 KAPPA CRET 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283·2048. West Coast Distributor: Phone (213) 283.2058. ~ 
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2350 DELAY LINES 2350 

SERIES DP24C COMPUTER GRADE 

24·PIN DIP DELAY LINE 
(available in full· MIL conformance as Series DP24M) 

ELECTRICAL SPECIFICATIONS 
Total Delay: 20 to 2000 ns 
Tap Delays: 5% increments standard 

(other increments available upon request) 
Risetime: 10% maximum of total delay 

(see Table 1) 
Characteristic Impedance: 50 to 200 ohms (± 10%) 
Attenuation: 2dB maximum (see Table 1) 
Distortion: ± 10% maximum 
Temperature Coefficient of Delay: 100ppmi 'C max. 
Operating Temperature Range: - 55'C to + 125'C 
Storage Temperature Range: -65'C to + 130'C 
Insulation Resistance: 1000 megohms min. 

@ 50VDC @ 25 'C 
Dielectric Strength: 50VDC 

MECHANICAL SPECIFICATIONS 
Case Configuration: See FIGURE 2 
Case Material: Molded Epoxy 

PART NUMBER 

20051 
40051 
60051 
80051 
10151 
20151 

20012 
40012 
60012 
80012 
10112 
20112 
30112 
40112 
50112 
60112 
80112 
10212 
12212 
15212 

40022 
60022 
80022 
10122 
20122 
30122 
40122 
50122 
60122 
60122 
10222 
12222 
15222 
20222 

Td (ns~1) 
(:!:5%) 

20 
40 
60 
80 

100 
200 

20 
40 
60 
80 

100 
200 
300 
400 
500 
600 
800 

1000 
1200 
1500 

40 
60 
60 

100 
200 
300 
400 
500 
600 
800 

1000 
1200 
1500 
2000 

TABLE I 

Td/tap (ns)(2) Tr (ns) Zo (ohms) 
(:!:10%) (Max.) (:!:10%) 

1 3 
2 4 
3 6 
4 8 

50 5 10 
10 20 

1 3 
2 4 
3 6 
4 8 
5 10 

10 20 
100 15 30 

20 40 
25 50 
30 60 
40 80 
50 100 
60 120 
75 150 

2 4 
3 6 
4 8 
5 10 

10 20 200 15 30 
20 40 
25 50 
30 60 
40 80 
50 100 
60 120 
75 150 
100 200 

Terminals: Flat, DIP·type (See FIGURE 2) 
Terminal Material: Kovar or equivalent, tin'plated 
Pin Connections: See TABLE II 

Notes: (1) Or :!: 2ns, whichever is greater. (2). Or ± Ins, whichever is greater. 

TABLE II. PIN·NUMBER SEQUENCE' 
Potting: 100% filled with 

a two·component epoxy CODE TAP # IN 5'/~ 10% 15% 20% 25% 30'10 35% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% OUT GND 
Marking: Includes manu· 

facturer's name, part 
number, and date code 
(See FIGURE 2) 

A 
B 
C 

10% 20% 30% 40% 50% 60% 70% 80% 90% 

FIGURE 1 - SCHEMATIC 

IN 

1 
GND 

FIGURE 2 -
MARKING & DIMENSIONS 
In Inches and (mm) 

TABLE III. 
MOUNTING HEIGHT 

DIMENSION (MAX.) 

.250 (6.35) 

.300 (7.62) 

Not •• : 

INDICATES 
LOCATION OF 

DP24CXXXXXXX 
KAPPA 

(DATE CODE) 

PIN NO.' "Cr".,TC1C'V=="".,J 

r- ,.270 ----j 
I 132.26) .015 

~(::;~ 

T!:~E -f ~--=t 111 r--.1OO TYP. (2.54) 

1.100 ±.010 
11 EQUAL SPACES 

EACH .100 :t.010 (2.54 :.254) 
NON·ACCUMULATIVE 

(NOTE 21 
(1) A notch may be substituted lor PIN II Dol Index. 
(2) Each terminal Is located with ± .010 oills nominal multiple 01 .100 along thla 

longitudinal dimension relative to terminals 12 end 13. 

OUT 

1 
GND 

~.570 -l I (14.48) I 

L~.J 

NETWORKS. INC. 

10 
10 
9 

11 12 14 15 16 17 18 
11 13 14 15 16 17 18 
10 11 14 15 16 17 18 

19 20 
19 20 
19 20 

21 
21 
21 

22 
22 
22 

23 1,24 
23 12 
23 12,24 

'Other pin sequences available upon requesl. 

HOW TO ORDER 
1. Select MOUNTING HEIGHT CODE from Table III. 
2. Select PART NUMBER CODE from Table I. 
3. Select PIN-NUMBER SEQUENCE CODE from Table II. 
4. Construct the MODEL NUMBER. 

(See example below.) 
This example, Model DP24CB-40112B, identifies a 400ns, 
100-ohm line with 0.300" mounting height and the "B" pin
number sequence. 

DP24C 

BASIC 
SERIES 

NUMBER 

C 

MOUNTING 
HEIGHT 

CODE 
(Table III) 

40112 

PART NUMBER 
(Table I) 

B 

PIN-NUMBER 
SEQUENCE 
(Table II) 

U.S.A. Factory Direct: 165 Roosevelt Ave., Carteret, NJ 07008, Phone (201) 541·1600, Toll Free 800-223·0603, Telex 139408, KAPPA CRET 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283·2048. West Coast Distributor: Phone (213) 283·2058. 
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2350 DELAY LINES 

SERIES SP07 COMPUTER'GRADE 

7·PIN SIP DELAY LIN 
FEATURES 
• 7·Pln SIP Package 
• Five (5) Equally·Spaced Delay Taps 
• Operating Temperature Range: O·C to + 70·C 
• Low Output Distortion - :!: 10% Max. 
• 5 ns to .100 ns Delay Range 

(other values available upon request) 

ELECTRICAL SPECIFICATIONS 
Total Delay: 5 to 100 ns 
Tap Delays: 20% Increments 
Rlsetlme: See Table 1 
Characteristic Impedance: 50 to 100 ohms (± 10%) 
Attenuation: 5% maximum 
Distortion: ± 10% maximum 
Temperature Coefficient of Delay: 100ppm/·C max. 

MECHANICAL SPECIFICATIONS 
Case Configuration: See Dimension Drawing 
Case Material: Molded Epoxy 
Terminals: Flat, DIP-type (See Dimension Drawing) 
Terminal Material: Kovar or equivalent, tin·plated 
Potting: 100% filled with a two-component epoxy 
Marking: Includes manufacturer's name, pari 

number, and date code (See Dimension Drawing) 

1 
IN ~..rv""""""'"YV''''-<i..rv''''''''''''''Y'V''''-<i>-rv'VY',--" OUT 

GROUND 

TABLE I 

TOTAL DELAY TAP DELAY 
(ns) (ns) 

5 :1:0.5 1 :1:0.3 
10 :1:1.0 2 :1:0.4 
20 :I: 1.5 4 :l:O.S 
30 :1:2.0 6 :1:1.0 

40 :1:2.5 8 :1:1.5 
50 :1:3.0 10 :1:1.8 
SO :1:3.5 12 :1:2.0 
70 :1:4.0 14 :1:2.0 

80 :1:4.5 16 :1:2.0 
90 :1:5.0 18 :1:3.0 

100 :1:5.0 20 :1:3.0 

MARKING & DIMENSIONS 
In Inches and (mm) 

RISETIME 
(ns) MAX 

2.0 
3.3 
6.0 
9.0 

12.0 
15.0 
16.0 
22.0 

24.0 
27.0 
28.0 

INDEX MARK 
IDENTIFICATION 
PIN NO.1 

.1911 1(4.951 r-
L ~t-~MAX 

IrrrrTTT'rTT~rTT,J MAX I .130(130) f --
.022(.559) .150(181) 

MIN JL .100(2.54) I, L-----r i.~~~) II 
• 020 I TYP ~I--

(.508) TYP~ 
TYP 

SERIES SP14 COMPUTER GRADE 

14-PIN SIP DELAY LI 
FEATURES 

TABLE II 

• 14-Pln SIP Package TOTAL DELAY TAP DELAY RISETIME 

• Ten (10) Equally-Spaced Delay Taps (ns) :1:5% (ns) :1:10% (ns) MAX 

• Low Attenuation - 5% Maximum 100 1.0 2.0 
• Optional Internal Termination 20 2.0 4.0 

ELECTRICAL SPECIFICATIONS 
30 3.0 6.0 
40 4.0 8.0 

Total Delay: 10 to 200 ns 50 5.0 10.0 
Tap Delays: 10% Increments 60 6.0 12.0 
Rlsetlme: 20% maximum of total delay 70 7.0 14.0 

(see Table II) 80 8.0 16.0 

Characteristic Impedance: 50 to 100 ohms (± 10%) 90 9.0 18.0 
Distortion: 10% maximum 100 10.0 20.0 
Temperature Coefficient of Delay: 100ppm/·C max. 120 12.0 24.0 

Operating Temperature Range: O·C to + 70·C 140 14.0 28.0 

Storage Temperature Range: - 55·C to + 125·C 160 16.0 32.0 

MECHANICAL SPECIFICATIONS 
180 18.0 36.0 
200 20.0 40.0 

Same as Series SP07 above. 
MARKING & DIMENSIONS In Inche. and (mm) 

SCHEMATIC 
• 5 6 7 8 • 10 11 12 

~ .±±±t±±±±±±±t: . 
*(OPTIONAL) 14 

.375 .345 
19.53) (8.76) 

Tl/ 

KAPPA 20112 
(DATE CODE) 

II .100(2.54) \ I 
--ll-- .024 (.810) TVP --j r-

TYP 
INDEX MARK 
IDENTIFICATION PIN NO.1 

NETWORKS. INC. 

.215 
(5.481) 

1 I 

Y 
~ 

.010 
(.254) 

2350 

DC RESISTANCE (12) MAX. PER IMPEDANCE (2) 
50 100 

0.3 0.5 
0.5 1.0 
0.8 1.5 
1.2 2.5 

1.8 4.0 
2.3 5.0 
2.5 
3.5 

4.2 
4.5 
5.2 

PART NUMBER EXAMPLE 
Typical part number Is a combination of the 
BaSic Sari •• Number, Mounting Height Code, Delay 
Time, and Impedance 

EXAMPLE: SP07CB10051 

SP07C' B 100 

:O::::~HT CODE J J 
DELAY TIME: Expressed In nanoseconds (ns) 

First two digits are significant figures. 
Last digit specifies number of zeros 10 follow 

IMPEDANCE: Expressed In ohms (II) . 
First digit Is significant 

last digit specifies number of zeros to follow. 

51 

DC RESISTANCE (2) MAX. PER IMPEDANCE (Il) 

50 100 

1.0 
1.0 4.0 
1.0 
1.0 4.0 

1.0 
2.0 4.0 
2.0 
2.0 4.0 

2.0 
2.0 4.0 

6.0 
6.0 

6.0 
6.0 
6.0 

PART NUMBER EXAMPLE 
Typical part number 15 a combination of the 
Basic Series Number, Mounting Height Code, Detay 
Time, and Impedance 

EXAMPLE: SP14CD10051T 

SP14C 0 
BASIC SERIESJ J 

NUMBER 

MOUNTING HEIGHT COOE 

100 51 T 

I 
DELAY TIME: Expressed In nanoseconds (ns) 

First two digits are significant ligures. 
Last digit specifies number of zeros to follow 

IMPEDANCE: Expressed In ohms (II). 
First dlgll is slgnlli"nt. 

last digit specifies number of zeros to follow. 

INTERNAL TERMINATION: (OPTIONAL) 

U.S.A. Factory Direct: 165 Roosevelt Ave., Carteret, NJ 07008, Phone (201) 541·1600, Toll Free 800-223-0603, Telex 139408, KAPPA CRET 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283-2058. 
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2350 DELAY LINES 

CUSTOM MINIATURE & 
PRECISION DELAY LINES 
Optimization of Most Critical Parameters as Required. 
Over the past two decades, Kappa has 
optimized, packaged, and critically 
tested literally thousands of specific 
variations of several hundred different 
passive and hybrid delay lines: fixed 
tapped, continuously adjustable, and 
electrically trimmable (varactor-tuned) 
lines; over virtually the complete 
signal spectrum from control (subaudio), 
through audio, sonar, RF, HF, and a 
wide variety of pulse rates widths and 
duty cycles. 

Typical design families include: 

• PRECISION SONAR DELAY LINES 
(Series A) 500 "sec to 10'"sec ± 1 %; 
linear to ± 0.05% 

• LOW-DISTORTION LINES (Series D) 
Delay-to-Rise-time Ratio: 50 max.; 
Bandwidth: 50 MHz max. 

• MINIATURE CONTINUOUSLY 
VARIABLE DELAY TRIMMERS 
(Series TT) Size: V. Cubic Inch; 
up to 120 ns; resolution ';0.25 ns. 

• SUPER-~TM DELAY LINES (Series H) 
Embody New Design Principle 
Providing the Highest Efficiency 
Yet Obtainable in Lumped-Constant 
Delay lines. 

• MINITRIM DELAY LINE (Series M1) 
Resolution Less Than .5 ns and Delay 
Ranges Up to 300 ns. 

• VIDEO BROADCASTING DELAY 
LINES (Series BC) Widely Used 
in the Most Demanding Color TV 
Applications in American and 
European Systems 

• TRANSPONDERITACANIDME 
(Series C) Designed to Meet the 
Requirements of MIL-D-23859 and 
to Withstand the Most Rigorous 
Military Environments. 

ELECTRICAL SPECIFICATIONS 

DESCRIPTION 

500 to 
75 

100 to 
10K lK 

N/A N/A N/A 

N/A N/A 50 

N/A ~ Not Applicable; 

NETWORKS. INC. 

• • • 

+10 +10 
-0 -0 

100 to 100 to 50 to 
lK 20K lK 

10 10 

> 01.1% 
or 1 ns 

N/A .25ns 

200 

U.S.A. Factory Direct: 165 Roosevelt Ave., Carteret, NJ 07008, Phone (201) 541-1600, Toll Free 800-223-0603, Telex 139408, KAPPA CRET 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283-2058. 
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+10 
-0 

300 to 
500 

10 

.25ns 

1'1463 



2350 DELAY LINES 

Nytronics Components Group, 
Inc. Digital Delay Lines provide a 
solution to terminating, driving 
and loading problems traditionally 
associated with delay line 
applications. 

Eighteen (18) standard delay lines are offered rang
ing from 25ns to 500ns. Other combinations avail
able include: 

• Intermediate total delay values 
• Non-symmetrical tapping points 
• 2 or 3 delay lines per unit 
• Closer tap and total delay tolerances 
• Specified fall times and trailing edge delay times 

Nytronics Components Group, Inc. Delay Line Engi
neering stands ready to help solve your delay line 
applications problems. 

DIGITAL DELAY LINES FEATURE: 

ACTIVE DIGITAL 
DELAY LINE 

I----:e~ 
I 14 12 10 8 I 

T V 1 3 5 
.390 DDL-

~~IN~ ___ 2~~4 __ G~ 
467 

,- NYT 
.240 max -.L, 

+ 0 OOOT 
.012(typ) 0 ceo ~ 

~~ ~~LLl 

2350 

1) TTL Driven Inputs 
TOTAL DELAY TAP DELAY INPUT PULSE 

2) TTL Buftered Outputs 
3) Internal Terminations 
4) Low Profile Packages (.240") 
5) 14-Pin, Dlp-IC Compatible 
6) Output Rise Time 4.0ns max. (0.75v to 2AOv) 

14 12 10 8 

i-l---
I 
I~ 
I 
I 

1 4 6 7 

ELECTRICAL CHARACTERISTICS 

(VIH) High-Level Input Voltage ...............................• 2.0 to 5.0V 
(IIH) High-Level Input Current .............. : ................... 50ua Max. 
(VIL) Low-Level Input Voltage .................................. 0.8V Max. 
(ilL) Low-Level Input Current ..................................... -2ma Max. 
(VOH) High-Level Output Voltage ............................ 2AV Min. 
(VOL) Low-Level Output Voltage ............................ OAV Max. 
High-Level Output Drives .................... 20 TIL Loads/Unit Max. 
Low-Level Output Drives ...................... 10 TIL Loads/Tap Max. 

20 TIL Loads/Unit Max. 

PART (NS) (NS) WIDTH 
NUMBER (1) (2) (1) (2) (NS MINIMUM) 

DDL-25 25 5 
DDL-30 30 6 
DDL-35 35 7 
DDL-40 40 8 
DDL-45 45 9 
DOL-50 50 10 
DDL-75 75 15 
DDL"100 100 20 
DDL-125 125 25 
DDL-150 150 30 
DDL-175 175 35 
DDL-200 200 40 
DDL-250 250 50 
DOL-300 300 60 
DDL-350 350 70 
DDL-400 400 80 
DOL-450 450 90 
DOL-500 500 100 

(1) Measured at 1.5V level leading edge; Vee = 5.0DVDC; 
No loads; at +250 C. 

(2) Nominal delay, ±2NS or ±5%, whichever is greater; 
reference to input. . 

RECOMMENDED OPERATING CONDITIONS 

10 
12 
14 
16 
18 
20 
30 
40 
50 
60 
70 
80 

100 
120 
140 
160 
180 
200 

(Vcc) Supply Voltage ................................ 5.00 ±0.25VDC 
(Icc) Supply Current .................................. 60ma (typ.) 
(TRin) Input Rise Time ......................... : .... 3ns. 
(TWin) Input Pulse Width .......................... 40% of Delay 
(Ein) Input Pulse Voltage .......................... 3.20VOC 
Operating Temperature ........................... ; OOC to 70°C 
Storage Temperature ................................ -55°C to +125°C 

1·1464 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



2350 DELAY LINES 

~~~~~k 
ORANGE STREET, DARLINGTON, S. C. 29532 

(803) 393·5421 - TWX 610·665·2162 

FEATURES 
• Low Profile 
• 14-Lead, DIP-IC Compatible Packages 
• Standard Delay Times from 5 nsec to 

500 nsec 
• Standard Impedances of 50, 100, 200, 

360 and 500 ohms 
• Standard and Special Attenuations 
• Easy to Order Special Models 
• Drift Elimination by Lumped Constant 

Design 
• Meets or Exceeds Applicable 

Requirements of MIL-STD-202 and 
MIL-STD-833 

• Epoxy Transfer Molding for 
Cost/Delivery Time Savings 

2 3 5 6 

1~7 
IN I I OUT 

14 • 
GRD GRD 

A 

,~23567 
IN I lOUT 

14 10 R, 
GRO GRD B 

B 

'~7 IN II OUT I R, 

14 GRD 8 

F 
3 4 5 6 ~ 9 101112 

2~'3 
IN \ '1~ OUT 

GRD GAD 

K 
Rt = Terminating Resistor (value of Zo) 

±5%, Va watt, carbon. 

300-J 070Ma~ 
f---6(l()'OtO~ 

6 equal spaces 
each 100· 010 
l'1on·accumulallllB 

o Economy and Prompt Delivery on 
Standard Models 

o High Reliability, Precision 
Performance, Broad Temperature 
Range Stability, Long Storage and 
Operational Life 

t~7 
'N I lOUT 

14 • 
GRO GRD 

c 

t~7 
IN! I lOUT 

14 GRD 

G 
13 2 ,2 3" 51069 

1~~,I4:02::C!::r::!:cqll~~~T 
GRD GAD B 

D 

t~7 IN II OUT I R, 
14 GRo 8 H . 

1~7 
IN I lOUT 

14 • 

2'331241°596 

'~7 
IN I lOUT 

GRD GRD 

L 
8 ,. 

GRD M* ORO 

Taps in equal increments of total delay. 

• BUILT TO MEET MILITARY SPECIFICATION 

HOW TI) ORDER 
MIL-D-23859/23C 

To allow the greatest possible range of 
parameters, the following orderingsys
tem should be followed on both standard 
and special orders. 

DL·BOOO 

PLACE 1 
---,-

Base No. DL-8000 = 
14-pin, Lumped Constant 
Dual In-Lin,! Delay Lines 
(6 characters and dash) 

045 

PLACE 2----------.1 
Delay Time (T d) 

g6~n~a~d n~~~,a6~b = 50 nsec. 
150 = 150 nsec, etc., from 
above table (3 digits) 
Special Orders: 

Enter full 3-digit nsec valua 
(e.g., 075) 

09 

PLACE 3:~~------------~ 
Rise Time (T ,) 
Standard Models: 
Enter nsec digit 
Value from tabla 
(e.g., 2.0, 6.5,40) 
Special Orders: 

Enter desired rise time In 
nsec (2 or more digits) 

Example: DL-8000-045-09-100-05 A 
14-Pin Lumped Constant Dual 

In-Line Delay 
Line, 45 nsec Td , 9 nsec T" 100 ohm 

impedance, 5% (Max.) attenuation, 
internal configuration "A." 

100 05 A I PLACE 6T 
Internal Configuration 
Enter Schematic reference 
Letters 
(1 lettar) 

PLACE 5 
Attenuation 
Standard Models: 
Enter 2·digit percent value from 
table (e.g., 05, 10) 
Special Orders: 

Enter Max. allowable percent 
attenuation (2 digits) 

PLACE 4 
Impedance (Zo) 
Standard Models: 
050 = 50 ohms, 200 = 200 ohms 
100 = 100 ohms, 360 = 360 ohms 
(3 digits) 
Special Orders: 

Enter full 3-digit 
Ohm value (e.g., 075) 

Formerly Manufactured By McGraw-Edison Comp.: Edison Electronics Division 
DAVEN DESIGN 

2350 

LUMPED CONSTANT 
DELAY LINE 

Insulation Resistance: 100,000 megohms 
at 25°C. 

Dielectric Withstanding Voltage 250VDC 
@ 50 milliamps, 5 sec Min. 

Temperature Coefficient (Typ.): 
100ppm/oC. 

STANDARD DL-BOOO MODELS 

Delay Rise -% Attenuallon Max Per 
Time Time Impedancet 
(Td), (T,), Max 50 100 200 360 
osee· nsee ohms ohms ohms ohms 

5 02 3 5 5 5 
10 03 3 5 5 5 
15 04 3 5 5 5 
20 05.5 3 5 5 5 
25 05 3 5 5 5 
30 06.5 3 5 5 5 
35 07 3 5 5 5 
40 08 3 5 5 5 
45 09 3 5 5 5 
50 10 3 5 5 5 

_55 11 3 5 5 5 
60 12 3 5 5 5 
65 13 3 5 5 5 
70 14 3 5 5 5 
75 15 3 5 - 5 5 
80 16 3 5 5 5 
85 17 3 5 5 5 
90 18 3 5 5 5 
95 19 3 5 5 5 

100 20 3- 5 5 5 
110 22 3 5 6 7 
120 24 3 5 6 7 
130 26 3 5 6 7 
140 28 3 5 6 7 
150 30 3 5 6 7 
160 32 3 5 6 7 
170 34 3 5 6 7 
180 36 3 5 6 7 
190 38 3 5 6 7 
200 40 3 5 6 7 
210 45 5 5 6 7 
220 45 5 5 6 7 
230 50 5 5 6 7 
240 50 5 5 6 7 
250 50 5 5 6 7 
260 55 5 5 6 7 
270 55 5 5 6 7 
280 60 5 5 6 7 
290 60 5 5 - 6 7 
300 60 5 5 6 7 
310 65 5 7 8 10 
320 65 5 7 8 10 
330 70 5 7 8 10 
340 70 5 7 8 10 
350 70 5 7 8 10 
360 75 5 7 8 10 
370 75 5 7 8 10 
380 80 5 7 8 10 
390 80 5 7 8 10 
400 80 5 7 8 10 
410 85 5 8 10 10 
420 85 5 8 10 10 
430 90 5 8 10 10 
440 90 5 8 10 10 
450 90 5 8 10 10 
460 95 5 8 10 10 
470 95 5 8 10 10 
480 100 5 8 10 10 
490 100 5 8 10 10 
500 100 5 8 10 10 

• ±5% Tolerance for 40 through 500 nsec T d. 
2 nsec for 5 through 40 nsec T d. 

t ±10% Impedance Tolerance. 

500 
ohms 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 

.8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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DELAY LINES 2350 

DELAYS TO 7000 ns 
FAST RISE TIMES 

DL-2400 SERIES 
FEATURES 
• Standard 24 Pin Dip 
• Epoxy Encapsulated 
• Operating Temp. -55°C to +125°C 
• Hi-Pot = 100VDC 
• Up to 20 Outputs 
• Temp. Coeff. of Delay 

Up to 1000ns = 100ppm/oC 
Above 1000ns = 200ppm/oC 

• Easy to Order Specials 
• 1%,2%, and Other Tolerances Available 
• Many Other Delays, Impedances, and Rise Times 

Available 
• Many Other Schematics Available 

A 

B 

2 
IN 

2 
IN 

I 
1 
GRD 

3,4 

I 
12 
GRD 

5 6 7 

I 
12 
GRD 

89101113141516171819202122 

2 3 4 56 7 891011141516171819202122 

C 
1 

IN 
I I 
12 24 
GRD 'GRD 

34 5 6 89101112141516171819202122 

D 
2 

IN 
I I I 

1 13 24 
GRD GRD GRD 

HOW TO ORDER 

23 
OUT 

23 
OUT 

23 
OUT 

To allow the greatest possible range of parameters, the follow
ing ordering system should be followed on both standard and 
special orders. 

I-- 1.300 MAX--l 

24 13 

[I T NYT 

.570 
PART NUMBERS 

1 DATE 
0 

,JI 
INDEX 12 

t 
:T 

.0303' 

~TAA 
.120 MIN 

--.j j.-.l00 . T 

Delay Rise % 'Attenuation Max. per Impedancet 
Time Time 
(Td), (Tr), Max 50 100 200 360 500 
nsec· nsec ohms ohms ohms ohms ohms 

50 5 6 6 8 - -
100 10 6 8 8 8 8 
150 15 8 8 8 B 8 
200 20 B 8 8 8 10 
250 25 8 8 8 10 10 
300 30 8 8 8 10 10 
400 40 8 8 10 10 10 
500 50 8 8 10 10 10 
600 60 8 8 10 10 10 
700 70 B B 10 10 10 
800 80 8 10 10 10 15 
900 90 8 10 10 10 15 

1000 100 8 10 10 10 15 
1500 150 - 10 10 15 15 

2000 200 - 10 15 15 15 

3000 300 - - 15 15 15 
4000 400 - - 15 15 15 

5000 500 - - - 15 15 

6000 600 - - - 15 -
7000 700 - - - 15 -

• ±5% Tolerance 
t ±10% Impedance Tolerance. 
Taps in equal increments of total delay. 

EXAMPLE: DL-2400-1000-100-100-10A 
2'1-Pin Lumped Constant Dual In-Line Delay Line, 1000 nsec 
Td, 100 nsec Tr, 100 ohm impedance, 10% (Max.) attenuation, 
internal configuration "A". 

DL-2400 - 1000 - 100 -- 100 -

PLACE 1-----~--~ L10 
PLAtE 6 

1·1466 

Base No. DL-2400 24-Pin. 
Lumped Constant Dual 
In-Line Delay Lines 
(6 Characters and dash) 

PLACE2------------------~ 

Delay Time (Td) 
Standard Models: 
005 = 5 nsec, 050 = 50 nsec. 
150 = 150 nsec, 1500 = 1500 nsec, 
etc., from above table (3 digits 
or more) 

PLACE 3-------------------------~ 
Rise Time (Tr) 
Standard Models: 
Enter nsec digit Value from table 
(e.g. 05, 50, 500, etc.) 
Special Orders: 
Enter desired rise time in nsec 
(2 or more digits) 

. Internal Configuration 
Enter Schematic reference 
Letters 
A, B, C or 0 (1 letter) 

PLACE 5 . 
Attenuation 
Standard Models: 
Enter 2-digit percent value from table 
(e.g., 06, 10) 
Special Orders: 
Enter Max. allowable percent attenuation 
(2 digits) 

'----------- PLACE 4 
Impedance (Zo) 
Standard Models: , 
050 = 50 ohms, 200 = 200 ohms, 
100 = 100 ohms, 360 = 360 ohms 
(3 digits) 
Special Orders: 
Enter full 3-digit Ohm value (e.g. 075) 
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COMMONLY USED 
ELECTRICAL/ELECTRONI,C 
ABBREVIATIONS 
AND ACRONYMS 

A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
/LF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

s 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

u 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS un interruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 



2350 DELAY LINES 2350 

PASSIVE DELAY LINES ____________________ _ 

DUAL-IN-LiNE 
Rise Impedance 

Delay· Time (Ohms) 
Part No. (NS) (NS-Max) ±10% 
LF10D1 10 2.2 100 
LF10E1 12.5 2.5 100 
LF10F1 20 4.0 100 
LF10G1 25 5.0 100 
LF10K1 50 10.0 100 
LF10M1 100 20.0 100 
LF10P1 200 40.0 100 

• Tolerance: ±5%, or ±2 NS W.I.G. 
'Also available in 50 ohm, 200 ohm impedance. 
Other values of delay, taps on application. 
DISTORTION: Pre-Pulse ±10% Max. 

Pulse ±10% Max. 

OCR Tap 
(Ohms Delar 
Max.) (NS 

1.0 1.0 
1.0 1.25 
1.5 2.0 
1.5 2.5 
2.5 5.0 
5.0 10.0 

11.5 20.0 

INSULATION RESISTANCE: 10K megohms at 100 VDC 
HIPOT: 100 VDC 
TEMPERATURE COEFFICIENT: 100 PPM/oC 
TEMPERATURE RANGE: -55°C to +125°C 

I------;l~. -----.j 

=:Mr-
i'30 REF 

1 .. 1 

Lead material Kovar tintillate plated 

TAPElI TO BEGIN 
AT 1Hrs POINT 

Iii I 
PINS~ING 
S£E HOTt 1 

SINGLE-IN-LiNE DELAY LINE _________________ _ 

Rise Impedance OCR Tap 
Delay· Time (Ohms) (Ohms Delar 

Part No. (NS) (NS-Max) +10% Max.) (NS 

SF10D1 10 2.0 100 1.0 1.0 
SF10F1 20 4.0 100 1.0 2.0 
SF10G1 25 5.0 100 1.0 2.5 
SF10K1 50 10.0 100 1.5 5.0 
SF10M1 100 20.0 100 3.2 10.0 
SF10J1 200 40.0 100 4.1 20.0 
SF10Q1 250 50.0 100 5.0 25.0 
SF10R1 500 100.0 100 7.5 50.0 
SF10S1 1000 200.0 100 10.0 100.0 

• Tolerance: ±5%, or ±2 NS W.I.G. 
Also available in 50, 75, 200 ohm characteristic Impedance, 
typical distortion ±10% max. 

INSULATION RESISTANCE: 10K megohms at 100 VDC 
HIPOT: 100 VDC . 
TEMPERATURE COEFFICIENT: 100 PPM/oC 
TEMPERATURE RANGE: -55° to +125°C 

SLIM PAC DELAY LINE 
Delay 
(NS) 

Part No. ±.5NS 

LE04DC-05 .5 
LE04DC-10 1.0 
LE04DC-15 1.5 
LE04DC-20 2.0 
LE04DC-25 2.5 
LE04DC-30 3.0 
LE04DC-35 3.5" 
LE04DC-40 4.0 
LE04DC-45 4.5 
LE04DC-50 5.0 
LE04DC-55 5.5 
LE04DC-60 6.0 
LE04DC-65 6.5 
LE04DC-70 7.0 
LE04DC-75 7.5 
LE04DC-80 8.0 
LE04DC-100 10.0 

Rise Time 
(NS) 
Max. 

2.0 
2.0 
2.0 

. 3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.5 
3.5 
3.5 
3.5 
3.5 
4.0 ' 
4.0 
4.0 

MAX. r'-----1.45 ------I 

.015 
MIN. 

123456 

'1~_ 

4 5 6 7 8 9 101112 

3<>--J::I:r:IIIII1:Ir--o 13 
10 11111111111 014 

GND 

Lead material Kovar tintillate plated 
Standoff configuration may vary. 

ELECTRICAL CHARACTERISTICS 
• Impedance (Zo): 93 ohms ± 10% 
• Input Rise Time: 1 NS max. 
• ROC: 1 ohm max. 
• Hi Pot: 50 VDC max. 
• Temperature Coefficent: 100 PPM/oC max. 
• Insulation Resistance: 10 KMO min. 
• Also available (Zo): 50, 100, 1500 

r---- .490 -----1 I MAX. I 

LE04DC~XXX 
DATE CODE 

(aND) (OUT) 
I I 

1-1 

•100 t1 .120 

MAX. l ,19°r 

J~-- 1---,009 

.015 
.125 

TECHNITAOL ~ 

,017 _I 1 I .074 

L'02~25 _'030~:1-
TYP,il ~n 

.375 -:o1i TVP. 

ALLOY 42 TIN PLATED 

DEPT. EM, 1952 E. Allegheny Avenue (800) 523-381.6 
Philadelphia, Pa. 19134 (215) 426-9105 TELEX 834245 

Specialists in transformers and completely transfer molded, welded DIP delay lines under 'Kt high 
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2350 DELAY LINES 2350 

CHIP CARRIER DELAY LINE __________________ _ 

Total Delay Rise Time RDC FEATURES 
Part No. To (NS) TR(NS) (ohms) • Compact module .10" high 
CF10D1 10.0 2.2 1.0 • Ten tap line provides delays from 10 NS to 200 NS 
CF10F1 20.0 4.0 2.0 • Designed to use with TTL logic 
CF10G1 25.0 5.0 3.0 • Can be mounted in standard chip carrier socket 
CF10K1 50.0 10.0 5.0 • Designed for surface mounting using reflow soldering 
CF10M1 100.0 20.0 8.0 • Military temperature range -55°C to +125°C 
CF10N1 125.0 25.0 9.0 
CF10P1 150.0 30.0 10.0 
CF10Q1 200.0 40.0 12.0 

ELECTRICAL CHARACTERISTICS 
• Impedance (Zo): 100 ohms ±10% 
• Tap Delay: Every 10% of total delay 
• Distortion: ±10% 
• Temperature Coefficient (To): 100 PPM/DC 
• Delay Tolerance: ±1.0 NS or 5% W.I.G. 
• Input Pulse Width: Minimum 3 times output rise time 
• Input Rise Time: 2 NS maximum 
• Also available: 50 ohm and 200 ohm impedance 

.100 
MAX. 

CHIP CARRIER TTL DELAY MODULE 
CHIP CARRIER TTL DELAY MODULE CHARACTERISTICS 

NANOSECONDS All Taps (Max.) 
Pari No. To1 To2 To3 

BTTLDL020 10.0 12.5 15.0 
BTTLDL025 5.0 10.0 15.0 
BTTLDL050 10.0 20.0 30.0 
BTTLDL075 15.0 30.0 45.0 
BTTLDL100 20.0 40.0 60.0 
BTTLDL125 25.0 50.0 75.0 
BTTLDL150 30.0 60.0 90.0 
BTTLDL200 40.0 80.0 120.0 

Delay Charactenstlcs @ V" - 5.0V, 25°C no load 
Delay Tolerance ±2 NS or 5% whichever is greater 

Recommended Operating Conditions 
Min. 

Supply Voltage Vee 
Operating Free Air 
Temperature Range 

4.5 

o 

OTHER AVAILABLE MODULES 
• Standard commercial - (listed) Com
mercial grade IC's (plastic package). 
temperature range 0° to + 70°C. 

• Commercial with additional testing -
Per customer specification; add suffix 
"MY" to part number. 
• Military - Temperature range -55°C 
to +125°C. ceramic package IC.to meet 
MIL-STD-883 but not screened to that 
specification. Add suffix "Moo to part 
number. 
• Military Hi-Rei - Temperature range 

To4 

' 17.5 
20.0 
40.0 
60.0 
80.0 

100.0 
120.0 
160.0 

Typ. 

5.0 

25 

To5 

20.0 
25.0 
50.0 
75.0 

100.0 
125.0 
150.0 
200.0 

Max. 

5.5 

70 

T.+ T.-

2.0 . 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 .5.0 
2.0 5.0 

Unit 

Volts 

-55°C to +125°C. ceramic package IC 
meeting MIL-STD-883 and 38510/Mach 
IV program screened and burned in; add 
suffix "MX" to part number. 
• Low power Schottky - LS hex in
verters used. 
• Single output versions - No taps. 
• Multiple (up to 3) individual lines per 
module - Can be same or different 
delays. 
• Unequal taps - Within a single line. 
• Programmable delay modules 

3 5 9 11 

• 14 1. 6 1'. I ,. 
IN ~1,ll,ll,i\ft,lrL!~OuT 

t t • N.C. 

'4 

. Also available in 
3;" sq. x .100 for 0° to +700C 
3;" sq. x .175 for -55°C to + 1250C 

,040R 
.020R (3X) 

: TOP VIEW 

~I .480-").1 
I .510 

I MAX. ': 

.175 I 
MAX. I 

: 'iJD :E}F+ 
t=- .350 -1J Tot 

MIN. 

vee Td5 TD4 Td3 
(14) (12) (10) (8) 

ru ~ m m 
IN Tdl Td2 GND 

DEPT. EM. 1952 E. Allegheny Avenue (800) ~23-3816 
Philadelphia. Pa. 19134 (215) 426-9105 TELEX 834245 
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HIGH PERFORMANCE TTL DELAY MODULE 
STANDARD 5 TAP 
DELAY CHARACTERISTICS 

NANOSECONDS 

Part No. T01 T02 T03 

TILDL020 10.0 ±1.5 12.5 ±1.5 15.0±1.5 
TILDL025 5.0 ±1.5 10.0 ±1.5 15.0 ±1.5 
TILDL050 10.0 ±1.5 20.0 ±1.5 30.0 ±1.5 
TILDL075 15.0 ±1.5 30.0 ±1.5 4.50 ±2.25 
TILDL100 20.0 ±1.5 40.0 ±2.0 60.0 ±3.0 
TILDL125 25.0 ±1.5 50.0 ±2.5 75.0 ±3.75 
TILDL150 30.0 ±1.5 60.0 ±3.0 90.0 ±4.5 
TTLDL200 40.0 ±2.0 80.0 ±4.0 120.0 ±6.0 
TILDL250 50.0 ±2.5 100.0 ±5.0 150.0 ±7.5 
TILDL500 100.0 ±5.0 200.0 ±10.0 200.0 ±15.0 

Delay Characteristics @ Vee = 5.0V, 25°C no load 

Recommended Operating Conditions 

Supply Voltage Vee 
Operating Free Air 
Temp. Range 

Min. Typ. 

4.5 5.0 

o 25 

Max. 

5.5 

75 

STANDARD TTL DELAY MODULE 

T04 

17.5±1.5 
20.0 ±1.5 
40.0 ±2.0 
60.0 ±3.0 
80.0 ±4.0 

100.0 ±5.0 
120.0 ±6.0 
160.0 ±8.0 
200.0 ±10.0 
400.0 ±20.0 

Unit 

Volts 

All Taps 

T05 T. + & T.-

20.0 ±1.5 ~2.0 ~2.0 nsec. 
25.0 ±1.5 ~2.0 ~2.0 nsec. 
50.0 ±2.5 ~2.0 ~2.0 nsec. 
75.0 ±3.75 ~2.0 ~2.0 nsec. 

100.0 ±5.0 ~2.0 ~2.0 nsec. 
125.0 ±6.25 ~2.0 ~2.0 nsec. 
150.0 ±9.0 ~2.0 ~5.0 nsec. 
200.0 ±10.0 ~2.0 ~5.0 nsec. 
250.0 ±12.5 ~2.0 ~5.0 nsec. 
500.0 ±25.0 ~2.0 ~9.0 nsec. 

CONNECTION DIAGRAM 
5 TAP VERSION 

. f--- .BOO MAX. ------l 

--1.100 .200~ 
300 

.400 ----I I 
.500 ----I 

LOW PROFILE TTL DELAY MODULE CHARACTERISTICS 
NANOSECONDS 

Part No. T01 T02 T03 

LTILDL025 5.0 10.0 15.0 
LTILDL050 10.0 20.0 30.0 
LTILDL075 15.0 30.0 45.0 
LTILDL100 20.0 40.0 60.0 
LTILDL125 25.0 50.0 75.0 
LTILDL150 30.0 60.0 90.0 
LTILDL200 40.0 80.0 120.0 
LTILDL250 50.0 100.0 150.0 
LTTLDL500 100.0 200.0 200.0 

Delay Characteristics @ Vee = 5.0V, 25°C no load 
Delay Tolerance ±2 NS or 5% whichever is greater 

Recommended Operating Conditions 

Supply Voltage Vee 
Operating Free Air 
Temp. Range 

Min. Typ. 

4.5 5.0 

o 25 

TTL DELAY MODULES 

T04 

20.0 
40.0 
60.0 
80.0 

100.0 
120.0 
160.0 
200.0 
400.0 

Max. 

5.5 

70 

T05 

25.0 
50.0 
75.0 

100.0 
125.0 
150.0 
200.0 
250.0 
500.0 

Unit 

Volts 

TTL Delay Modules are designed to be used directly with 
super high speed TTL, standard TTL, and DTL logic circuits. 
They provide many timing applications without· any or with 
minimum interface. 

TIL Delay Modules can be cascaded to get any combination 
of delay without degrading output rise time (T.+ or T.-). The 
delay to rise time ratio (To/To) of individual modules is 

All Taps (Max.) 

T.+ T.-

2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 5.0 
2.0 5.0 
2.0 5.0 _. 
2.0 9.0 

, 
I , 
I 

I I I END VIEW I 
I I , 

I 

L ~ 
vee Td1 Tda Td5 

~ 
rJ ~~. ~:~ oWo 

very high (approximately 50:1) and improves with cascading 
modules. 

Output rise times of each module are independent of Input 
rise times up to 50 nsec. TIL Delay Modules are encapsulated 
by transfer molding. They are pin compatible with 74/54 
Series TIL/SSI 14 Lead DIP Circuits. 

~In.e .. DEPT. EM, 1952 E. Allegheny Avenue (800) 523-3816 
Philadelphia, Pa. 19134 (215) 426-9105 TELEX 834245 

Specialists in transformers and completely transfer moldeC:l, welded DIP delay lines under r16" high 
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2350 DELAY LINES 2350 

Eel DELAY MODULE 
DELAY CHARACTERISTICS 

NANOSECONDS 
Part No. TD1 TD2 TD3 T04 

ECLDL025 5 ±1 10 ±1 15 ±1 20 ±1 
ECLDL050 10 ±1 20 ±1 30 ±1.5 40±2 

All Taps (Max.) 
TD5 T.+ T.-* 

25 ±1 4 4 
50 ±2.5 4 4 

.400 T~'i~n~?L 
MAX. DATE CODE 

L.t:-e _-=-:-:::-::-----1 
-,,-, -- .900 MAX. ,B, 

ECLDL075 15 ±1 30 ±1.5 45 ±2 60 ±3 75 ±3.75 5 5 
ECLDL100 20 ±1 40±2 60±3 80 ±4 100 ±5 6 6 
ECLDL125 25 ±1 50 ±2.5 75 ±3.75 100 ±5 125 ±6.0 7 7 

.360 
MAX. 

ECLDL 150 30 ±1.5 60 ±3.0 90 ±4.5 120 ±6 150 ±7.5 7 7 
ECLDL200 40±2 80±4 120 ±6 160 ±8 200 ±10 8 8 
ECLDL250 50 ±2.5 100 ±5 150 ±7.5 200 ±10 250 ±12.5 10 10 
ECLDL300 60 ±3 120 ±6 180 ±9 240 ±12 300 ±15 15 15 
ECLDL350 70 ±3.5 140 ±7 210 ±10.5 280 ±14 350 ±17.5 15 15 
ECLDL400 80 ±4 160 ±8 240 ±12 320 ±16 400 ±20 15 15 
ECLDL450 90 ±4.5 180 ±9 270 ±13.5 350 ±18 450 ±22.5 20 20 
ECLDL500 100±5 200 ±10 300 ±15 400 ±20 500 ±25 

• T. - Measured from 20% to 80% 

ELECTRICAL CHARACTERISTICS 
Over operating temperature range and Vee = -5.2 ±0.01V 
with 500 liner FPM air flow and all output terminals with 50 to 
-2.0 VDC. 

Test 
Symbol Parameter Min. Max. Unit Conditions 

I" Supply Current 75 MA 
I'H Input Current 425 MA V,H = 

HIGH -.810V 
kH Input Current .5 MA V'L= 

LOW -1.850V 
VOH Logic "1" -1.060 -0.700 VDC V,H -

Output Voltage -0.810 
VOL Logic "0" -1.890 -1.615 VDC V,L -

Output Voltage -1.850 
.. 

All specifications are subject to change without notice. 

SINGLE OUTPUT 

Buffered delay Jines available from 5 NS to 500 NS only pins 
used brought out specification similar to standard 5 tap units. 
Part Number TTLlSXXX XXX = Delay, 025 etc. 

TEN TAP vee 
(") 

('1 (7) 
INPUT T01 T03 T05 T07 T09 aND 
CONNECTION DIAGRAM 10 TAP VERSION 

TTL buffered delay lines available with 3 individual inputs and 
outputs in delays from 5 NS to 250 NS (each delay). 
Part Number TTLDDXXX,XXX = Delay each section. 

20 20 

.300 

I $$--$-$-

(16) (15) (14) (13) 

Recommended Operating Conditions 
Min. Typ. Max. 

Vee -5.72 -5.2 -4.68 
Operating Temp Range 
With Airflow 500 lFPM -30°C 25°C 80°C 
Fan Out 85 ECl loads 

TRIPLE OUTPUT . 
vcc 

(14) 

Delay Modules are now available in 10 tap versions from 50 
to 500 NS total delay. Specifications are comparable to the 
standard 5 tap units. The physical outline is the same as 
the 5 tap with the exception of 5 additional pins as noted in 
the connection diagram . 

. Part Number TTL3SXXX, = Delay. 

SQUARE WAVE vce 

OSCILLATOR 
(14) (e) 

1('1 
OUTPUT 

TTL Square Wave Oscillators are available in the range of 
2 MHz to 100 MHz. Frequency tolerance ±2%. Physical out
line same as 5 tap standard TTL delay line. 
Part Number TTLOSXXX, XXX = Frequency. 

/eel ·~InL!.. DEPT. EM, 1952 E. Allegheny Avenue (800) 523-3816 
Philadelphia, Pa. 19134 (215) 426-9105 TELEX 834245 

Specialists in transformers and completely transfer molded, welded DIP delay lines under ¥,6" high 
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2350 DELAY liNES 2350 

valOR 30 YEAR ANNIVERSARY (1953-1983) 
ELECTRONICS. INC. 

DELAY LINES 

Eel DIGITAL DELAY liNES 16 PIN DIP PACKAGE 
(.400 WIDE x .800 LONG x .300 HIGH) 

TAP # 1 2 3 4 
PIN # 15 3 14 4 • ECl 10K compatible, input and 

output buffered 
• Delay tolerance ±5% or ±2 Ns 

whichever is greater 
• Typical delays shown - other 

delays available 
• 20% taps; 70' ECl fan-out 

capacity 
• Fast rise time on all outputs -

4 Ns typo 
• Operating temperature range 

-30°C to +85°C 

VC)o~E..;.' _L[_-.oO - -

8 

1,16 

5 
13 

• Supply voltage - 5.2 VDC Pull down resistor on output taps not provided Inside unit 

Part Tolal Delay Per 
Nilmber Delay (Ns) Tap (Ns) 

DE-DOlO 10 2 
DE-0025 25 5 
DE-0050, 50 10 
DE-DIDO 100 20 
DE-0150 150 30 
DE-0200 200 40 
DE-0250 250 50 
DE-0500 500 100 
DE-l 000 1000 200 

TTL DIGITAL DELAY LINES 10 TAP AND 5 TAP PIN 5 Tap TTL/DTL Digital Delay Lines 16 Pin DIP 

SPECIFICATIONS 
Supply Voltage: 4,75 to 5.25V 

Supply Current: 120 rnA max. 
(10 Tap), 65 rnA max. (5 Tap) 

Input Pulse: +3.2V 
Input Rise Time: 3 Ns 

Pulse width: Min. 25% of total 
delay (10 Tap); 80% (5 Tap) 

Schottky TTL buffered 
Output Rise Time: 4 Ns Typ. 
Operating Temp. Range: 0°C!700C 

standard (- 55°C!125°C 
available) 

Logic 0 loading: 10 TTL loads! 
Tap max. 

Logic 1 loading: 20 TTL loads! 
Tap max. 

PIN 10 Tap Digital Delay Lines in 14 Pin Package 
CONNECTIONS 
14 PIN DIP 
(10 TAP) 
I Input 

13 10% Oelay 
3 20% Delay 

12 30% Delay 
4 40% Delay 

II 50% Delay 
5 60% Delay 

10 70% Delay 
6 80% Delay 
9 90% Delay 
8 Output 
7 Ground 

14 Vee 

Valor PIN 

DL-2181 
DL-2182 
DL-2183 
DL-2184 
DL-2185 
DL-2186 
DL-2187 
DL-2188 
DL-2189 

Total Delay 
Nsee±5% 

DelaylTap 
Nsee (1)(2) 

50 5 
100 10 
150 15 
200 20 
250 25 
300 30 
350 35 
400 40 
500 50 

CONNECTIONS 
16 PIN DIP 
I Input 

14 20% Delay 
4 40% Oelay 

12 60% Delay 
6 80% Oelay 

10 Output 
8 Ground 

16 Vee 

Valor PIN 

DL-1803 
DL-1804 
DL-1805 
DL-1806 
DL-1807 
DL-1808 
DL-1809 

Total Delay 
Nsee ±5% 

25 
50 

100 
150 
200 
250 
500 

PIN 5 Tap TTL Digital Delay Lines 14 Pin DIP 

CONNECTIONS 
14 PIN DIP 
(5 TAP) 
1 Input 

12 20% Delay 
4 40% Delay 

10 60% Delay 
6 80% Delay 
8 Output 
7 Ground 

14 Vee 

Valor PIN 

DL-1883 
DL-1884 
DL-1885 
DL-1886 
DL-1887 
DL-1888 
DL-1889 

Total Delay 
Nsee±5% 

25 
50 

100 
150 
200 
250 
500 

PACKAGE DIMENSIONS FOR TTL LINES .400 WIDE x .800 LONG x .300-.325 HIGH 

PASSIVE DELAY LINES 14 PIN DIP 
• PRECISION DELAYS • 14 PIN DIP PACKAGE 
• 10 TAPS 
SPECIFICATIONS 
Temperature: -55°C to +125°C 
Voltage: Test 

• TTL, ECl COMPATIBLE 

, Working 
-100 volts dc max. 
- 50 volts dc max. 
Delay Time: Td ±5% 
Impedance 20: ±10% 
Temp. Coefficient of Delay: 50 ppm typo 

TERMINATIONS 

13 2 12 3 11 5 10 6 9 

Zl e~::: j j { i) H tt::,o~:o 
,ONO 

13 3 12 4 11 5 10 6 9 

Z' IN',! -I I I :I I i :I 1 i-.,..70UT 
GND8 T T T T T T T T T T T 14GND 

13 2 12 3 11 4 10 5 9 . 

Z3 eN:N,:] j j j j f j tth::~: 
7 

3 4 5 6 8 9 10 11 12 

U e~::] j j j f f H j t r::~~: 

PACKAGE OUTLINE 

,--------.---r--
O.300MA.l. TO 

!;o::o=iJ=f.iH5=f.KP- SEATING PLANE 

Lumped Constant Delay Lines 14 Pin DIP 

Imped- Rise 
Total ance Time Dist. 
Delay Tap to Tap Zo Nsee % 

Part No. Nsee Nsee ohms Max. Max. 

DL-1717 10 1.0 ± .25 50 3.0 10 

DL-1721 20 2.0± .5 50 4.5 10 

DL-1619 50 5,0±1.0 50 8.5 10 

DL-1706 10 1.0± .25 100 3.5 10 

DL-1715 20 2.0± .5 100 4.5 10 
DL-1707 25 2.5± .5 100 5.0 10 

DL-1708 50 5.0 ±1.0 100 7.5 10 

DL-1598 50 5.0±1.0 100 8.5 10 

DL-1720 75 7.5±1.5 100 12.5 10 

DL-1586 80 8.0±2 100 13.0 10 

DL-1595 100 10.0±2 100 14.0 10 

DL-1597 100 10.0 ±2 100 17.0 10 

DL-1716 100 10.0 ±2 100 15.0 10 

DL-1709 125 12.5 ±2 100 21.0 10 

, DL-1704 150 15.0±2 100 25.0 10 

DL-1848 150 15.0±2 100 25.0 10 

DL-1893 200 20.0 ±3 100 34.0 10 

DL-1601 250 25.0 ±3 100 42.0 10 

DelaylTap 
Nsee (1)(2) 

5 
10 
20 
30 
40 
50 

100 

Delall/Tap 
Nsee (1)(2) 

5 
10 
20 
30 
40 
50 

100 

Attn. 
% Terml-

Max. nation 

1 ZI 

2 Z2 

4 U 

1 Z2 

2 Z2 

2 Z2 

2 Z2 

2 U 

4 U 

4 Z3 

10 Z3 

5 U 

5 Z2 

5 U 

5 U 

5 Z2 

10 U 

12 U 

2950 AIRWAY AVENUE, BLDG. C-5 I COSTA MESA, CA 92626 I PHONE (714) 540-9261 I TWX: 910-595-2480 
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881 IiIters selection guide 
Band Pass ., 

Manulaelurel Low Pass High Pass (Ipcl. SAW) Band ,Relect AF RF VHF/UHF IF Active. 

Allen Avionics 1'1477, 1'1477, 1'1477, 1'1477 1'1477, 
1'1479, 1'1480 1'1478, 1'1478, 
1'1480 1'1481 1'1480 

A.P. Circuit 1·1483 1'1483 1'1483 1·1483 1·1483 
Chesterfield Products 1'1484 1'1484 1·1484 1'1484 
Comstron 1'1485- 1'1485' 1·1485' 1,1485- 1·1485' 1·1485' 
Data Delay Devices 1'1487 1'1487 1'1487 1·1487 1'1487 1·1487 
Electronic Precision 1'1490' 1'1490' 1·1490' 1'1490- 1'1490- 1'1485' 1·1490' 
Compo 
ESC Electronics 1'1491- 1·1491' 1·1491' 1·1491- 1'1491-
Hertz Filters 1'1496' 1·1496" 1·1496' 1'1496" 
Hisonic 1·1497- 1'1497" 
KR Electronics 1'1499 1'1499 1'1499 1'1499 1·1499 1'1499 
Precision Filters 1'1516 
Sawtek Inc. 1'1518, 

1'1519 
Spectrum Control 1'1521 
TRW Inductive Prods. 1'1531 1'1531 1'1531 1'1531 
TTE, Inc. 1·1534 1·1535 1'1532, 1'1533 1'1532 1'1532 1'1533, 

1'1533 1·1534 
Vernitron Piezoelectric 1'1536-

Manulaclurer Varlahia CDaxlal Cryili' ' Digital" Le' linear Phase ·EMI/RFI '. Video: Equali;tr • Ceramic 

Allen Avionics 1'1477- 1'1479 1'1477 1'1477 
1'1481 

AMP 1'1482 
A.P. Circuit 1·1483 1'1483 
Chesterfield Products 1'1484 
Comstron 1'1485- 1·1485-
Corcom 1'1486 
Delta Electronic USA 1'1488, 

1·1489 
Electronic Precision f·1490" 1·1490-
Camp. 
ESC Electronics 1'1491-
Fil-Coif 1·1492", 

1'1493' 
Filter Concepts 1·1494, 

1'1495 
Hertz Filters 1'1496' 1'1496-
Hisonic 1'1497-
JMK Inc. 1'1498 
KR Electronics 1'1499 1·1499 1·1499 
MCllne. 1'1500, 

1·1501 
Murata Erie 1'1502, 

1·1503 
Panel Components 1'1504-

1'1512 
Potter Co. 1'1514-

1'1515 
Precision Fillers 1·1516 1'1516 
RFI Corp. 1'1517 
Spectrum Control 1'1521, 1'1523 1·1521--

1'1523 1'1529-
Vernitron Piezoelectric 1·1536' 

• Indicates MIL 
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PRODUCT 
INDEX 

\ 

... CAP,\tmlRS 

CROSS REFERENCE CARDS (61) 

'~ 

LABELS FIT 
THIRD-CUT 
FILE FOLDERS 
(NOT SUPPLIED) 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
.File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 



2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

ALLEN A V:ION:ICS, :INC. 
224 EAST SECONO STREET. MINEOLA, NEW YORK 11501. PHONES: 516-248-8080 OR 516-747-5450 

VIDEO FILTERS 

DELAY EQUALIZED NTSC LOWPASS FILTERS -VFL SERIES 
For the video field, we have built many lowpass filters having sharp roll-offs and good passband delay linearity 
with cut-off frequencies from .1 MHz to 10 MHz. The most popular of these are used to attenuate the harmonics 
of the NTSC color sub-carrier frequency 3.58 MHz. The most commonly used filters in this group are tabulated 
below: VFL SERIES 

Maximum .2!5db Maxlmum3db Minimum 4!1db 
Attenuation @ Attenuation @ Attenuation @ 

Plrt No. Frequency (MHz) Frequency (MHz) Frequency (M Hz) 
VFL1P7 1.75 1.92 2.41 

VFL2P2 2.25 2.45 3.10 

VFL2P7 2.75 3.00 3.77 

VFL3P2 3.20 3.50 4.40 

VFL3P5 3.50 3.84 4.82 

VFL3P8 3.80 4.16 5.22 

VFL4P5 4.50 4.93 6.19 

VFL5P2 5.20 5.70 7.16 

VFL6PO 6.00 6.58 8.27 

VFL6P5 6.50 7.12 8;95 

Approximate 
PI.sband Dalay 
(Nanoseconds) 

1691 

1325 

1082 

928 

846 

781 

659 

570 

494 

457 

iN 

AllEN AVIONiCS VfL,P2 
DELAY. EQUALIZED 

LOWPASS fI!. TEll 

FC5.2 Mi'J: 2 75 : 

Size: 4" x 2" X I'/''' in metal can with BNC Connectors. 

Impedance = 75 ohms. 
Maximum Insertion Loss @ 100 KHz = 1db. 
Maximum Passband Ripple = ±_25db. 
Maximum Delay Variation = ±3% to 

-.25db frequency. 

NOW AVAILABLE: ALSO AVAILABLE NTSC FILTERS: 
Complete family of Delay Equalized Lowpass Filters with amplitude and 
delay characte·ristics similar to the above tabulated filters. These filters 
are offered at any cut-off frequency from 1 KHz to 10 MHz. Impedance 
(depending on cut-off frequency) ranges from 50 to 5000 ohms. Complete 
specifications are available in our extensive filters catalog. 

• "VCl" Series Sharpest Lowpass Delay Equalized Filters. 
• "VFB3P6" Bandpass Filters to isolate chrominance information. 
• "VFR" Series Reject Filters for rejection of color information to pro

vide isolation from luminance signal. 
A' complete Video Delay Lines & Filters Catalog also available. 

LOW PASS FILTERS 

z 

Odb 
3 db 

~ 10 dt> 
« 
:J 

15 :ct 
1= 20 db .. r « . 

:t: 

40 db 
1Fc_ 

HIGH PASS FILTERS 

EEM 1983 

SUB-MINIATURE FILTERS 
FROM 5 MHz TO 500 MHz • PASSIVE L-C FILTER DESIGN 

50 OHMS - V2db MAX. RIPPLE - V2db MAX. INSERTION LOSS 

- t· 

2 

Shape Factor 
(See Graph) 20db 40db Size 

B 1.60 2.30 SA 
C 1.2S 1.60 SA 
D US 1.40 SB 
E 1.14 1.30 SB 
F 1.10 1.20 SC 

FEATURING: 
• Small size, lightweight. 
• Low insertion loss - 1/2db Max. 
• .5db Maximum Ripple. 
• SMA Connectors standard. 
• Order any cut-off frequency from 

5 to 500 MHz. 
2.5 • Good temperature stability. 

ORDERING PROCEDURE: 

Shape Factor 
S 

Filter Cut-Off (for SMA Connectors) 
Type Frequency D, C, D, E, F .p 

(See Graph) (for Printed Circuit Mtg.) - , 
-_ " I _-- --

EXAMPLES: ML - SOOP - D - S 
ML - SPSS - D - P 

Cut-off frequency tn be any 3 digit number from 5 to 
500 MHz. "P" represents decimal point and must be used 
in 2nd, 3rd or 4th location. 
Examples: 5P55 = 5.55 MHz 

58P7 = 58.7 MHz 
500P = 500 MHz 

• PC Mounting optional for cut-off 
frequencies of 100 MHz or less. 

50 OHMS-ldb MAX. RIPPLE-ldb MAX. INSERTION LOSS 

z 
o 

db ~ 
:J 
Z 

~ 
db~ 

LIJ 
> 

db~ 
It: 

db 
. 8 .9 IFc-

Shape Factor 
(See Graph) 20db 40db Size 

B .625 .43S SA 
C .800 .625 SA 
D .870 .714 SB 
E .877 .769 SB 
F .909 .833 SC 

FEATURING: 
• Small size, lightweight. 
• Low insertion loss - Idb Max. 
• Idb Maximum Ripple. 
• SMA Connectors standard. 
• Order any cut-off frequency from 

5 to 500 MHz . 
• Good temperature stability. 

ORDERING PROCEDURE: 

Shase Factor 
S 

Filter Cut-Off (for SMA Connectors) 
Type Frequency D, ,D, E, F .p 

(See Graph) (for Printed Circuit Mtg.) - , 
--_ ... I _---

EXAMPLES: MH - SOOP - E - P 
MH-S8P7- F-S 

* Cut-off frequency can be any 3 digit number from 5 to 
500 MHz. "P" represents decimal point and must be used 
in 2nd, 3rd or 4th location. 
Examples: 5P55 = 5.55 MHz 

58P7 = 58.7 MHz 
500P = 500 MHz 

• pc Mounting optional for cut-off frequencies of 50 MHz or less. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1477 
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ALLEN A V:ION:ICB, :INC. 
224 EAST SECOND STREET. MINEOLA, NEW YORK 11501 • PHONES: 516·248·8080 OR 516·747·5450 

50 Ohms-ldb Maximum Ripple 
All of our filters are specified as having a minimum bandwidth at the 
-3db points and a maximum bandwidth at the -20 and :""40db points. 
These filters are no exception. Most of the bandpass filters on this page 
do not exhibit arithmetic or geometric symmetry. However, to insure our 
customers of a simple method of determining their requirements, we are 
specifying the -3db, -20db and -40db bandwidths as if all had arith· 
metic symmetry. This will guarantee that at least % of the 3db passband 
will exist on each side of the center frequency. The -20db and -40db 
points will be no greater than ± % of their respective bandwidth away from 
the center frequency. 

ORDERING PROCEDURE 

Filter Center Frequency (Fo) Jdb Bandwidth (Fc)=F8 Shape S 
Type Factor (for SMA 

Can be any 3 digit number Can be any 3 digit number up (See Connectors) 
from 10 to 500MHz. "p" to 125MHz la center frequency Table) represents decimal point of 500MHz with a Q of 4). "P" 
and must be used in 2nd. represents decimal po'int & must *P 3rd or 4th location. be used in one of the 4 locations. 

The specified bandwidth must be (for Printed 
within the limits of the tabulated Circuit Mtg.) 
Q. (See examples below.) - -- ---- ...... -...... "","" ---:----

EXAMPLE:--MB - 99P5 - 4P50 - A-.::S----
This Part No. describes a bandpass filter having its center frequency at 99.5MHz and 
having a 3db bandwidth of 4.50MHz with an "A" shape factor and SMA Connectors. 
Note in tabulation below that for a center frequency of 100MHz, and a shape factor of 
"A", a Q of up to 30 is realizable. 

EXAMPLE: MB - 10PO - P200 - A - S 
This Part No. describes a bandpass filter having its center frequency at 10.0MHz and 
having a 3db bandwidth of .200MHz with an "A" shape factor and SMA Connectors. 
Note in tabulation below that for a center frequency of 10MHz, and a shape factor of 
"A", a Q of 50 is realizable. 

*PC Mounting optional for center frequencies of 100MHz or less. 

FO 

~ Odbr:=====;~;=.t;~ i= 3 db I-
el: 
::::l 
2 
~ 20 db 
I-
el: 
w 
> 
~ 40 db 
oJ 
w 
a: 

40db BW 
I 
I . 

Fo 

Fl to Fo and Fe to F2 > Yz 3db bandwidth 
F3 to Fo and Fo to F4 < Yz 20db bandwidth 
Fs to Fo and Fe to F6 < Yz 40dbbandwidth 

Shape 20db 40db 
Factor 3ciii 3db 

A 3.6 8.0 
B 2.6 4.8 
C 2.3 3.4 
D 2.0 2.6 

SI'ZE(JNCHES) 
. UnitsnormaHysupplied. 

in metal canswipiSMA .. 
co~nect~,rs on each and '. 

'(,9 .• ~ .•. 5.1· .•• ···;" •. ·"".' .. l ,SA -:-...80 x.5QX,!'i();,. 
'~B":'.LOOx .5().x,':50!./ 

st.:....; .25x.50'/.50·')1 
" ... :::.: :,:"" '.' r":~·· "'.:~ :.,: :.~ .':~ ,";. (:'" (. to,,' ,,,i. )~~ 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 

. ALLEN A "VIONICS, INC. 
224 EAST SECOND STREET. MINEOLA, NEW YORK 11501 • PHONES: 516-248-8080 OR 516-747-5450 

CUSTOM-BUILT L-C FILTERS LINEAR PHASE LOWPASS 

LINEAR PHASE 
LOWPASS FILTERS 

Types: 
Bessel, Gaussian, Equal 
Phase Ripple and Transi
tional (Gaussian to 6 db). 
Frequency Range: 
400Hz to 50MHz. 
Impedance Range: 
50 ohms to 20K ohms. 
Low Delay and Phase 
Distortion in Passband. 
Very Low Pulse Distortion 
(Low Overshoot). 
Construction: 
Epoxy encapsulated 
or sealed in metal can. 

DELIVERY: 
PROTOTYPES CAN 
OFTEN BE DELIVERED 
I N LESS THAN 7 DAYS 

SIZE (INCHES) 
Sealed in Metal Can. 
Printed Circuit Termin
als, End Terminals or 
Connectors available 
where applicable: 
K - 1.50 x 1.000 x .800 
L - 2.00 x 1.625 x 1.125 
M - 3.00 x 1.625 x 1.125 
N - 4.00 x 1.500 x 1.250 
Encapsulated in Epoxy 
Container: 
U -2.00x1.125x .750 
W - 2.50 x 1.125 x .750 
X - 3.00 x 1.500 x 1.000 
Y . - 4.00 x 1.500 x 1.125 
Z - 4.50 x 2.500 x 1.375 

The graph at right illus
trates ideal delay char
acteristics. 
Consult table below for 
typical realizable values. 

Max. Maxi. TJlIical 
Phase mum DeJay 

Shape Di$tol- Over· Varia-
Factor tion shoot tion 

A ±2° 1.5% 3% 
B ±2° 1.5% 3% 
c ±2° 1.5% 3% 

Odb 

3db 

Z 6db 
o 
i= 10db 
c( 
:J 
Z 
W 
I-
~ 20db 

W 
> 
i= 
~ 30db 
W 
II: 

40db 

e,j 
w 
!!! 6 
> 
c( 

~ 5 
C 

~ 4 
o 
II: 3 
Cl 
C 
W 2 
N 
:::i 
c( 1 
:a 

1"'01.. 

I- -I- -I 

F E D 
~I 
ill 

1.0 Fe- 2 

C 

III 

A 
B 
C 
0 
E 
F 

2700 

SEE OUR PAGES UNDER 

DELAY LINES 
SECTION 2350 

WRITE FOR CATALOG 

20db 40db 
3.10 Fe 6.90 Fe 
2.70 Fe' 4.30 Fe 
2.50 Fe 3.50 Fe 
2.20 Fe 3.10 Fe 
1.85 Fe 2.30 Fe 
1.70 Fe 1.90 Fe , , 

! 

B A' 
~ 
\. 

4 5 6 7 8 

_I--F -I----

-I--E 

c 
o 
B 

A The lowpass filters listed 
below are typical units that 
we build. We d'o manufacture 
linear phase lowpass filters 
with any cut-off frequency 
between 1 KHz and 50 MHz. 

D 
E 

±3° 
±7° 

3% B% 
6% 13% 

II: 0 
~ 0 OJ 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 Fe 

F ±12° 9% 17% NORMALIZED (GROUP DELAY I 
GROUP DELAY = 21TFc (Hzl 

1/2 db MAXIMUM RIPPLE - 1 db MAXIMUM INSERTION LOSS 

Shape Shape Shape 
Cut·Off (Fe) ImRedance Factor Cut·Dff (F,) Impedance Factor Cut·Off (Fe) Impedance Factor 
Frequency ange (See Size Frequency Range (See Size Frequency Range (See Size 
3 db Max. (Ohms) Graph) . Range 3db Max. (Ohms) Graph) Range 3 db Max. (Ohms) Graph) Range 

1KHz 500-10K A X 500KHz 50-3K A U,W 7.5MHz 50·500 A K 
500·10K B Y,Z 50-3K B W 50-250 B L 
500-10K C Z 50-1K C W,X 50-lOa c M 
sao-10K D Y 50-5K D W so-sao D L 
SaO-10K E Y,Z 50-5K E W,X so-sao E M 
500-10K F Z 50-5K F X,Y 50-500 F M 

5KHz 50-20K A X 750KHz 50-2.5K A U,W 10MHz 50-loa A K 
50-20K B Y,Z 50-2.5K B w,x 50-loa B L 
50-15K C Y,Z 50-1K C X,Y 50-100 C M 
50·20K D Y 50·5K D u,w 50-loa D L 
50-20K E Y,Z 50-5K E w,x 50-loa E M 
50-10K F Z 50-5K F X 50·100 F M 

10KHz 50-10K A W,X 1MHz 50-500 A L 20MHz 50-lOa A K 
50-10K B X,Y so-sao· B M 50-lao B L 
50-10K C X,Y 50·500 C M 50-lOa 0 L 
50-10K D W,X 50·500 D W 50-100 E M 
50-10K E X,Y 50-500 E W,X 50-lOa F N 
50·10K F Y,Z 50·500 F X 30MHz 50-lOa A K 

50KHz 50-10K A W,X 2MHz 50·500 A L 50·100 B L 
50-10K B X so-sao B M 50·100 D L 
50·5K C X,Y 50·500 C M 50-lOa E M 
50-10K D W,X 50·500 D W 50-laO F N 
50-10K E X,Y 50·500 E W,X 40MHz 50 A K 
50-10K F X,Y 50-500 F W,X 50 B L 

100KHz 50-10K A U,W 5MHz 50-500 A L 50 D L 
50-5K B W,X 50·500 B M 50 E M 
50-5K C X,V 50-200 C M 50 F M 
50-10K D W,X so-sao D L 50MHz 50 A K 
50-10K E X 50·500 E M 50 D L 
50·lOK F X,V so-sao F M 50 E M 

'. " .. iic;,,~L ,".: . 50 F M 
"e' ... ~ " ... 

SHARP DELAY EQUALIZED LOWPASS FILTERS 
By the utilization of delay equalization techniques, Allen Avionics now designs and manufactures a complete line of 
sharper cut-off, flat delay lowpass filters than shown above. We offer these with 40db to 3db ratios as small as 1.22 
and delay distortion of less than 10%. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directqry 1·1479 



2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

.A.LLEN .A. VZONZCS, ZNC. SEE OUR PAGES UNDER 

224 EAST SECOND STREET MINEOLA, NEW YORK -11501 PHONES: (516) 248-8080 OR (516) 747-5450 

CUSTOM·BUILT LOWPASS & HIGHPASS L-C FILTERS 
DELAY LINES 
SECTION 2350 

WRITE FOR CATALOG 

Odb 

3db 

lOdb 

20db 

30db 

40db 

--...... 
z 
0 
j::: 
<t 
:> z 
w 
l-
I-
<t 
w 
> 
j::: 
<t 
..J 
w 
a: 

I"-

1\ \ 

H !\F 
\ , 

FAST DELIVERY ON PROTOTYPES 
Types: Butterworth, Tchebycheff, Gaussian, Bessel and Elliptic Function. 
Frequency Range: 200 Hz to 200 MHz. 
Construction: Epoxy encapsulated or sealed in metal can. 
The Lowpass and Highpass Filters listed below are typical units that we build. We do manufacture units 
with shape factors and cut-off frequencies in·between those listed. 

LOW PASS FILTERS SIZE (INCHES) HIGH PASS FILTERS 

B 
D 

r-.... F 
....... 

t'-... H 

f'. 
\0 r-... 

1\ 
,\ 

20 db 

1.60Fc 
1.l5Fc 
1.10Fc 
1.05Fc 

B 

r-.... 

40 db 

2.30Fc 
1.40Fc 
1.20Fc 
1.l0Fc 

....... 
t'-... 

Sealed in Metal Can with 
B.N.C. Connectors: 

L - 2.00 x 1.625 x 1.125 
M - 3.00 x 1.625 x 1.125 
N - 4.00 x 1.500 x 1.2S0 
o - S.OO x 1.S00 x 1.250 

Encapsulated in 
Epoxy Container: 

S - 1.25 x .87S x .62S 
U - 2.00 x 1.12S x .750 
W - 2.S0 x 1.12S x .7S0 
X - 3.00 x I.S00 x 1.000 
Y - 4.00 x I.S00 x 1.125 
Z - 4.S0 x 2.500 x 1.37S 

20 db 40 db 

B .625Fi: .435Fc 
V D .870Fc .714Fc 

F .909Fc .833Fc ~ ~ 
H .952Fc _909Fc V- III 

I{ 

B oil 1. 
1/ Ij ~ 

V lL 

z 
0 
j::: 
<t 
:::l z 
w 
l-
I-
<t 
w 
> 

H j::: 
<t 
..J 
W 
a: 

Odb 

3db 

lOdb 

20db 

JOdb 

40db 

l.OFc - 1.2 1.4 1.6 1.8 2.0 2.2 2.4 .1 .2 .3 .4 .5 .6 .7 .8 .9 l.OFc-" 

1 db MAXIMUM RIPPLE - 2 db MAXIMUM INSERTION LOSS 

~~~~ 
400 H2 SOO-3K 

B V 
D Z 

- '(il~11~;l:!:'-, t~:l,:' ::[:" 
;,'G, 1 

B U 

400 kHz SO·5K 
D W 
F V 
H Z 

V" I:;:;~&-',' F,'- " --
~ S 

7 MHz 50-100 .E. ~ 
.!. ~ 
H 0 

B -"-I kHz SOO-10K D J. 
F Z 

B U 

SOD kHz SO-SK 
0 W 
F Y 
H Z 

B _5. 
8 MHz 50·100 

0 U 
~ ,M 

B Y 
2.S kHz 500-20K - D Z 

F Z 

SO-20K Il Y 

5 kHz D Z 
IS0-20K F z 

SO·20K 
B V 

7.5 kHz D Z 
, IS0-20K F Z 

SO·10K 
B X 

10 kHz D Z 
150·IOK F Z 

SO-10K 
B X 

2S kHz D Z 
IS0·10K F Z 

SO· 10K 
B X 
0 Z 

50 kHz 
F Y 

ISO-10K 
H Z 

SO· 10K 
B W 

7S kHz 
D Y 

IS0·10K 
F Y 
H Z 

B W 

100 kHz SO-10K 
0 Y 
F V 
H z 

SO·10K 
B U 

200 kHz D W 

SO-5K F Y 
H Z 

50-5K 
B U 

300 kHz 0 W 

SO·SK 
F Y 
H Z 

SO·2.SK 
B U 
0 W 

600 kHz 
F y 

SO-2K 
H Z 

SO·2.5K 
B U 
0 W 

700 kHz 
F V 

50·2.0K 
H Z 

50-l.5K 
B U 
0 W 

800 kHz 
F X 

SO·1.0K 
H Z 

50-1.SK 
B U 

900 kHz 
0 W 
F X 

SO·1.0K 
H V 

50-1.5K 
B U 
0 W 

1 MHz 
F X 

SO·l.OK 
H 0 

50-2S0 
B U 
0 W 

2 MHz 
F X 

50·200 H 0 

50·2S0 
B U 
D W 

3 MHz 
F X 

SO·200 H 0 

50·250 
B U 

4 MHz 
D W 
F X 

50·200 
H 0 

50·250 
B S 
0 W 

5 MHz 
F X 

50-100 
H 0 
B S 

6 MHz 50-100 
0 U 
F X 
H 0 

H u 

B S 

9 MHz 50-100 .E. 
-.!. ~ 
H N 

--'! ~ 
10 MHz 50-100 .E. ~ 

F M 
H N 

B S 

15 MHz 50·100 
s 

-.!. ~ 
H N 

50-100 --'! .!. 
20 MHz ~ .!. 

50 
F III.-
H N 

B S 

25 MHz 50 
II S 

.!. M 

H N 

J!. ~ 
30 MHz 50 .E. ~ 

F M 

B_ L 
35 MHz 50 0 M 

~ M 

B l 
40 MHz 50 .E. ~ 

F M 

--'! ..!:. 
50 MHz 50 J!. J!I.. 

F N 

75 MHz 50 ~ J!I.. 
0 N 

REQUEST THE MOST COMPREHENSIVE L-C FILTERS CATALOG . ~gt~~to B . LQwpaSlOnlY. 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

.ALLEN .A "VIONICS, INC. SEE OUR PAGES UNDER 

224 EAST SECOND STREET - MINEOLA, NEW YORK 11501 - PHONES: 516-248-8080 OR 516-747-5450 DELAY LINES 

Call/Write for Most Comprehensive L-C Filters Catalog in Industry 
SECTION 2350 

WRITE FOR CATALOG 

Allen Avionics is staffed and organized to provide precision 
L-C Filters and Delay Lines with fast delivery_ Your most 
difficult engineering problems are solved by our high level 
engineering staff in conjunction with sophisticated computer 
programs, enabling rapid filter design determination. 

BANDPASS 

Types: Butterworth, Tchebycheff, and Elliptic 
Function. 

Allen Avionics computer designs are generated for the four 
basic filter types: Lowpass, Highpass, Bandpass, and Band
stop. These are built-in Butterworth, Tchebycheff, Elliptical, 
Gaussian, and Bessel functions. All Allen Avionics products 
are manufactured in the U.S.A. 

FAST DELIVERY ,ON PROTOTYPES , 

SIZE (INCHES) 

Frequency Range: 400 Hz to 30 MHz. 
Impedance Range: 50 ohms to 10K ohms. 
Construction: Epoxy encapsulated or sealed in 

Fa 

is 0 db rl-===-=-=-=-=-=;~:::=~ i= 3 db l-

Sealed in Metal Can. Printed Circuit 
Terminals, End Terminals or Con
nectors available where applicable: 

metal can. 
Order any center fre~uency required. Interpolation 
between frequencies listed below is valid. 

Shape 20 db BW ·40 db BW 
I' Factor 3 db BW 3 db BW 

AD 3.65 7.85 
B 1.60 2.50 
C 1.45 1.85 
E 1.20 1.45 

5 kHz 

10 kHz 

25 kHz 

50 kHz 

75 kHz 

100 kHz 

200 kHz 

300 kHz 

400 kHz 

500 kHz 

750 kHz 

e:( 
:l 
Z 
~ 20 dbl---
l-
e:( 
w 
>, 
~ 40 db 
.J 
W 
a: 

db MAXIMUM RIPPLE 

25 MHz 

30 MHz 

M - 3.00 x 1.625 x 1.125 
N - 4,00 x 1.500 x 1.250 
o - 5.00 x 1.500 x 1.250 
P - 6.00 x 1.500 x 1.250 
Q - 7.00 x 1.500 x 1.250 
NN - 4.00 x 4.000 x 1.250 
00 - 5.00 x 4.000 x 1.250 

Encapsulated in Epoxy Container: 
v - 1.75 x 1.750 x .875 
W - 2.50 x 1.125 x .750 
X - 3.00 x 1.500 x 1.000 
Y - 4.00 x 1.500 x 1.125 
V, - 4.00 x 2.000 x 1.250 
Z - 4.50 x 2.500 x 1.375 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1481 



2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

AMP Makes the Difference in Filters 

All the above connectors are available in filtered version. 

Proven, Inexpensive Filtering. AMP Quiet Line Filters provide proven, 
inexpensive filtering of conducted electro'magnetic interference (EM I) 
and general system noise. Available as loose pieces or as components 
of preassembled connectors, AMP Quiet Line Filters are divided into 
Standard and Premium groups. Standard series filters are appropriate 

"30" Series Fillers 
(Shown as typical) 

Bolt Style 
(8-32 Thread Size) 

14 .......... -------- 1.000 -------.... 

-..-- .255 ...... 1 1_ :255. __ ~ 

J"=.=I.. ===r-.574 ~ ~1 

Request Catalog No. 78-487 and 80-565 for complete listing 

Need more details? Call AMP Customer Service at (717) 780-4400, 
or write AMP Incorporated, Harrisburg, PA 17105. 

for most commercial applications. Generally, Premium series filters offer 
higher operating voltage maximums, withstand higher operating 
temperatures and provide higher dielectric withstanding voltage and 
insulation resistance. Also, Premium series filters are subjected to 
environmental testing typical of components for military applications. 

Standard and Premium filter groups are divided as follows: Within the 
Standard group there are three series having normal capacitance (20, 30 
and 50 series having 1000, 2000 and 3000 picofarads min., respectively) . 

. Within the Premium group there are three series having normal 
capacitance (20P, 30P and 50P series having 1500,3000 and 4000 
picofarads min., respectively). 

Standard low capacitance filters are divided into two series: The 60 
series having 175 picofarads max., and 70 series having 400 picofarads 
max. 

Quiet~Une Series-Comparison of Minimum No-Load Insertion Loss. 
105 

90 

~ 75 
c 

~ 60 

c 
.2 45 
1: 
~ 
E 30 

,. 
1 MH> 

Filter Pins 

Slyle 

Boll 
(8-32) 
Bolt 

I~ 

Ii 

J 
Io/J 

Note: Insertlo(11oss per Vii IY M1L-srD-220al +25°C 

/ .... 17 I~ 
;:;;.- ~ 

10 MHz 100 MHz lGHz 10GHz 

"20" "30" "50" "60" 
Series Series Series Series 

Part No. Pari No. Part No. Part No. 

859619-1 859618-1 859617-1 859659-1 

(12-32) 
..,... 859645-1 859646-1 

To 18GHz 

TolBGHz 

To 18GHz 

To 18GHz 

"70" 
Series 

Part No. 

859658-1 

859681-1 

Eyelel 859616-1 859615-1 859614-1 859656-1 859655-1 

Pin/Sleeve 859613-1 859612-1 859611-1 859653-1 859652-1 

Pin/Sleeve Slyle 

Specifications subject to change. Consult AMP Incorporated for latest design specifications. 

AMP - Trademark of AMP Incorporated 

AIVIP 
INCORPORATED 
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Instruments and custom·built modules. Expert assistance in filter 
Fast prototype servic.e. 

NEW! HYBRID CONSTRUCTION PROGRAMMABLE FILTERS 

High-Pass 
Low-Pass 
Band-Pass 
Band-Reject 
By-Pass 

AP200LSERIES 
I~ual 
I' g~annel 5.5 Ibs. 3 kg. 

Rack Mount 
Available 

6 pole 
Band Pass 

Band Reject 
with trimming 

potentiometers 
for fine tuning 

FILTER MODULES 
FIXED FREQUENCIES • EXTERNALLY TUNEABLE 
DUAL IN LINE CONSTRUCTION 

Feature Low Noise, High Input, Low Output 
Impedance. 0 insertion Loss. 

• Low-Pass STD. FREQUENCIES: 
• High-Pass 0.01 Hz-500 KHz 
• Band-Pass 4 pole 24 dB/octave or 
• Band Reject 6 pole 36 dB/octave or 

8 pole 48 dB/octave 

High Q Band reject including 60 Hz noise 
elimination filter. 

Signal conditioning units assembled to 
customer specifications. 

Ultra low power options available 

For a complete catalog and additional 
information write to Dept. P. 

VARIABLE FREQUENCY 
INSTRUMENTS FEATURE: 

• Low Noise (50 micro Volt RMS) 
• High Input, Low Output impedance 
• 0 dB insertion loss or +20 dB Preamplifier 
• 24 dB / octave slope 
• Frequency range 0.01 Hz to 5 MHz 
• Portable battery operated option 

FUNCTION 

Partial 0 ![ lQ tY 
List of Low High Band Band 
Models Pass Pass Pass Reject Tuning Range 

APVL·43·5 .; O.02Hz-2KHz A 
APVL·44-5 .; O.2Hz-20KHz A 
APVL·45-5 .; 2.0Hz-200KHz A 
APVH·4J.5 .; O.02Hz-2K Hz A 
APVH·44·5 .; 0.2Hz-20KHz A 

AP255·5 J .; v' .; O.2Hz-20 KHz B 
AP260·5 .; .; .; .; O.lHz 10KHz B 
AP265·5 v' .; .; .; 0.02Hz-2KHz B 

AP280·5 v' .; .; .; 2.0Hz-200KHz B 
AP220·5 .; .; .; .; 20Hz 2MHz B 
AP 301 .; 0.1-10KHz B 

AP 401 .; .; 0.1-10KHz B 

A: Rack mounted option - 4 channel std. 
B: Rack mounted option - 2 channel std. 

Programmable Fihers 
Model AP-OP-8S-5P 

Cut off Bit Bit Bit 
Frequency 3 2 1 

f. 0 0 0 
2f. 0 0 1 
4f. 0 1 0 
Bf. 0 1 1 

16f. 1 0 0 
32f. 1 0 1 
64f. 1 1 0 

12Bf. 1 1 1 

VoHage Tunable 
Fihers· 

MODEL AP·6VC 

6 Pole Voltage-Controlled 
• Low-Pass 
• High-Pass 
• Band-Pass 
• Band-Reject 

• Particularly useful as 
Antialiasing Filters 

rJiTIl A. P. CIRCUIT CORPORATION 
~ 513 EAST 86th STREET, NEW YORK, N.Y. 10028 • TEL: 2121737-1348 
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THE LEADER IN LC FILTERS 
37 Midland Avenue, Elmwood Park, NJ 07407 

Telephone: 201/797·9655 
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2700 

EEM 1983 ' 

Comstron has developed optimum frequency 
or time domain filters to produce near 
theoretical system performance. These 
technology + filters are available as catalog 
items or custom tailored to your needs. 

D~sign 
Comstron has implemented modern network syn
thesis and physical realization techniques to the point 
where highly reliable. compact. LC and crystal filters 
are available - quickly and economically. Proprietary 
computer analysis. modeling. and optimization pro
grams efficientiy arrive at near-optium solutions to 
spectral. time domain. and stochastic problems. The 
Company's Enhanced Synthesis Program (ESP). Filter 
Optimization Program (FOP) and Parameter Op
timization Program (POP) provide design parameters 
for systems oriented functions. Requirements for group 
delay equalization. wide band arithmetic symmetry. 
x/sin x amplitude correction. corrected Nyquist filters. 
phase compensation. and time domain response 
designs are routinely and efficiently handled. 

Test 
The Company's commitment to excellence is evi
dent in its extensive test facilities. Automatic corn
puter based network analyzers cover the frequency 
range from dc to 1.3 GHz with full plotting and printer 
output capability. Parameters which are 
automatically measured include amplitude 
response. phase response. group delay. and return 
loss, Time domain testing can also be performed to 
verify impulse response or response to complex 
waveforms. 
Computer directed environmental testing allows 
unattended measurements of performance over 
temperature on a production basis. Comstron's pro
prietary Automatic Filter Test (AFT) programs permits 
rapid and accurate generation of acceptance test 
procedures as well as full documentation and data 
files when required. 

Quality Control 
Comstron maintains a Quality Control Department 
that ensures compliance with MIL-I-45208A and MIL
Q-9858A when applicable. Microscopic inspection. 
controlled environment. material control and 
traceability. solder training programs. and strict con
figuration management all contribute to producing 
an exceptionally reliable product. 
The quality control program is continuously 
monitored. Over the years since its inception. Com
stron has assembled a dedicated. conscientious 
staff whose pride of workmanship and customer 
loyalty is the keynote of the Company. 

Send for our complete Data Sheets. 

M~lHI~lP1Eri~ 
llJC IF'''nll~ ll=ll([OOj)([J) MlHI?4 

'8"--- "m";-'--r \ i ,.~ . 

i.. i.i" / ., ;'7 
~~: ... 

.... OM' .,,' ...... , no '" :" ", ... 

Standard Filter Catagories 
• FDM Channel 
• Quad Phase Matched 
• Miniature LC. 
• USB/LSB 
• Fiber Optic Repeater 
• Group Delay Equalizer 
• NPR Optimized 
• Pulse Response Optimized 
• Nyquist 
• Video 
• Speech Plus 
• Group/Super Group/Master 

Group/Pilot Notch 
• 70/140 MHz Satellite IF Filters 
• 70 MHz SWitchable Equalizer 

(Delay or Amplitude) 

Call Comstron for applications assistance for your LC and Crystal Filter requirements. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1485 
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~ ~©[Jcoomru 
World Leader In 
RFI Technology 
1600 Winchester Road 
Libertyville.IL 60048 USA 
312- 680-7400 RFI Power Line Filters TWX 910-687-1058 

CASE .STYLES 

CORCOM'S FAMILY OF PRODUCTS 

B Series 'iU ~ ® 
General purpose common mode filters. 
Available in case styles E, F, and G. 
Current ratings: 1, 2, 3, 5,10,20,30 amps. 

EF Series 'iU ~ ® ® ~ 
Attenuation performance similar to B series, 
small package with IEC connector. Available 
in case styles A and B. 
Current ratings: 1,3,6 amps. 

ED Series 'iU 
Enhanced common mode plus differential 
mode performance in the EF package. 
Available in case styles A and B. 
Current ratings: 1,3,6 amps. 

K Series 'iU ~ ® 
General purpose common mode performance 
(similar to Band EF) plus differential mode 
performance. Available in case styles C, E, 
F, and G. 
Current ratings: 1,2,3,5, 10, 20, 30 amps. 

R Series 'iU ~ ® ® 
Dual section filter for high common and 
differential mode performance in low 
impedance equipment such as synchronous 
motors. Available in case stylesC, E, F, and G. 
Current ratings: 1, 2, 3, 5, 10, 20 amps. 

SKSeries ~ 
Enhanced common mode performance from 
high inductance; enhanced differential 
mode performance from high capacitance; 
peak current capability; best suited to high 
impedance loads. Available in case styles 
C, E, and F. 
Current ratings: 3, 6, 10 amps. 

EH Series 'iU~®® 
Special purpose filters for medical equipment 
that must comply with the extremely low 
leakage current requirements of UL544, 
Patient Care category. Available in case styles 
A, B,and E. 
Current rating: 6 amps. 

S, V, W Series 'iU~ 
In addition to common mode attenuation, 
these units provide significantly higher 
differential mode inductance. Available in 
case style E. 
Current ratings: 3, 6, 10, 20 amps. 

S-Differential mode performance with 
common mode attenuation optimized for 
150kHz to 30M Hz. 

V-Additional differential mode element 
over the S series for use with low impedance 
equipment. 

J SERIES ANDM SERIES/POWER ENTRY MODULE 

W-Differential mode performance of V 
series with common mode enhancement 
in the mid and high frequency ranges, 
for use with high impedance equipment. 

EP Series 'iU~®® 
Dual section filter for low impedance loads 
with high performance common and 
differential mode attenuation from 150kHz 
to 30MHz for switching power supplies. 
Available in case styles C, E, and F. 
Current ratings: 3, 6, 10 amps. 

Q Series 'iU 
High performance unit with peak current 
capability, common/differential mode 
attenuation and impedance optimized for 
VDE emission control of switching 
power supplies from 10kHz to 30M Hz. 
Available in case styles D, E, and F. 
Current rating: 3 amps. 

SP Series 'iU 
Dual section filter with enhanced common 
mode attenuation compared to the EP 
through application of additionalline-to
ground capacitance. Available in case style E. 
Current ratings: 3, 6, 10 amps. 

J Series/Voltage Selecting and Fused Connector 
Developed for the manufacturer who markets products worldwide, 
the VS & F Connector eliminates the need for internal wiring changes, 
special power supplies or the need for stocking different line cords. 
Designed with an internationally approved line cord connector, a 

M Series/ Power Entry Module 

fuse holder and a unique voltage selector card. Available unfiltered 
or fi Itered. . 

Corcom's Power Entry Module is the new generation of Corcom's 
VS & F Connector. Incorporated into one unit are the following: 
- IEC Line Cord Connector . 
- Fuseholder, capable of using one U. S. or two European fuses 
- Optional DPST Power On/Off Rocker Switch 
- Optional 2-Voltage or 4-Voltage Card Selection ©Corcom Inc. 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 

data delay devices. ~c. 
385 Lakeview Ave., Clifton, N.J. 07011 

Tel: (201) 772-1106 

Dlp·ACTIVE FILTERS SERIES 5151·5353 
SPECIFICATIONS 
• Tranofer o""",,,rlotl .. - BuHerworth • DC drlfl- 20uY I ·C typical. 

• Gain In po ...... nd - 0 db ± .2 db. • Supply Voltage - ± 15V typical ( :: 9V to ± l8V operational). 

• Cut ... " !reqlHlnoy accuracy - ± 2"10 @ -3 db. • Tamperatur. ranga- 0" to + 70"C (standard): -55°C to + 125°C (on request), 

• Maximum Input voltage - 10 volts peak. • Temperatura Coefficient - .03% I °C. Better on request. 

• Skirt Attenuation - 24 db I octave. • Power Conlumptlon - 200MW Maximum. 

LOW-PASS FILTERS HIGH-PASS FILTERS 

3 db 3 db 3 db 3 db 
PART NO. FREQUENCY PART NO. FREQUENCY PART NO. FREQUENCY PART NO. FREQUENCY 

(HZ) (HZ) (HZ) (HZ) 

5151-1 1 5151-400 400 5353-10 10 5353-2,500 2,500 
5151-10 10 5151-1,000 1,000 5353-100 100 5353-3,250 3,250 
5151-20 20 5151-1,200 1,200 5353-160 160 5353-4,000 4,000 
5151-40 40 5151-2,500 2,500 5353-400 400 5353-13,000 13,000 
5151-50 50 5151-4,000 4,000 5353-500 500 5353-16,000 16,000 
5151-100 100 5151-5,000 5,000 5353-1,000 1,000 5353-20,000 20,000 
5151-200 200 5151-20,000 20,000 5353-1,800 1,800 

® 

2700 

SHORT' 
FORM 
CATALOG 

FUNCTION PIN II 

INPUT 

OUTPUT 11 

GND 15 

NOTE: The above table gives only a small number of designs available. 'Many other designs are availabe on 
request. Any frequency from 1HZ to 25KHZ can be selected. To make a part number, simply use the 
basic series number and the cut-off frequency_ 

1-' ,~" ---II I • 100' 100 ~ t- 070 

y+ 12 

Y-

BAND·PASS FILTER SERIES 5555 

PART NO. fc(Hz) PART NO. fc(Hz) PART NO. fc(Hz) 

5555-360 360 5555-1260 1260 5555-2280 2280 
5555-420 420 5555-1320 1320 5555-2340 2340 
5555-480 480 5555-1336 1336 5555-2400 2400 
5555-540 540 5555-1380 1380 5555-2460 2460 
5555-600 600 5555-1440 1440 5555-2520 2520 

5555-560 660 5555-1477 1477 5555-2580 2580 
5555-697 697 5555-1500 1500 5555-2640 2640 
5555-720 720 5555-1560 1560 5555-2700 2700 
5555-770 770 5555-1620 1620 5555-2760 2760 
5555-780 780 5555-1633 1633 5555-2820 2820 

5555-840 840 5555-1680 1680 5555-2280 2880 
5555-852 852 5555-1740 1740 5555-2940 2940 
5555-900 900 5555-1800 1800 5555-3000 3000 
5555-941 941 5555-1860 1860 5555-3060 3060 
5555-960 960 5555-1920 1920 5555-3120 3120 

5555-1020 1020 5555-1980 1980 5555-3180 3180 
5555-1080 1080 5555-2040 2040 5555-3240 3240 
5555-1140 1140 5555-2100 2100 5555-3300 3300 
5555-1200 1200 5555-2160 2160 5555-3360 3360 
5555-1209 1209 5555-2220 2220 

LOW PROFILE FILTERS SERIES 1100 
CASE Metal flat case to reduce hum pick-up. 
PINS Straight pins for PC mounting 

LOW-PASS 

PART Imp. PASS-BAND STOP-BAND 
NO. IN/OUT (1db) (3db) 

1101-1 10K OCto 460Hz 600Hz 40db above 750Hz 
1101-2 600 OCto 3KHz 3.4KHz 40db above 4.2KHz 
1101-3 10K DCI04.4KHz 5KHz 43db above 6.3 KHz 
1101-4 1K OCto 9KHz 10KHz 43db above 12.8KHz 
1101-5 600 OCto 15KHz 18KHz 43 db above 23KHz 
1101-6 600 OCto 43KHz 50KHz 43db above 64KHz 

HIGH-PASS 

PART Imp. PASS-BAND STOP-BAND 
NO. IN/OUT (1db) (3db) 

1102-1 10K 300Hz & above 200Hz 40db below 140Hz 
1102-2 10K 600Hz & above 400Hz 40db below 280Hz 
1102-3 10K 1.2KHz & above 800Hz 40db below 560Hz 
1102-4 10K 3KHz & above 2KHz 40db below 1.4KHz 
1102-5 10K 6KHz & above 4KHz 40db below 2.8KHz 

CASE 
NO. 

1 
1 
1 
1 
1 
2 

CASE 
NO. 

1 
1 
1 
2 
2 

w:;;! pW 

SPECIFICATIONS 
• Response: See graph. 

• Gain @ fe: 10 db typical. 

- Center Frequency Accuracy: :!: 10/0. 

-Input Voltage: 1v rms Max. 

• Suppl~ Yoltage: 15Ydc. 
- Temperature Range: 0° to 70°C. 
• Temperature Coefficient: .03%/oC. 

- Power Consumption: 625 MW @' 25°C. 

- Output Load: 600 Min. 

--1 260 r-
c=JTo[]: MAX 
o ...L 
I- 800 MAX.-I r~~ ~~ .020 

~".w 
L_6EquatSpaces J 
1@.100=.6ool 

\i==:==il n Tf ·u -. 

,. -t--.-
~-.c- i .-

BROAD BAND-PASS 

PART Imp. STOP-BAND (36db) 
NO. IN/OUT PASS-BAND BELOW ABOVE 

1103-1 10K 1KHz to 2KHz 0.5KHz 4KHz 
1103-2 10K 2KHz to 4KHz 1KHz 8KHz 
1103-3 10K 4KHz to 8KHz 2KHz 16KHz 
1103-4 10K 10KHz to 20KHz 5KHz 40KHz 

CASE DIMENSIONS 

CASE A B 0 
NO. IN. M.M. IN. M.M. IN. M.M. 

1 1.4 35.56 1.875 47.63 1.4 35.56 

2 1.4 35.56 2.0 50.8 0.8 20.32 

3 1.4 35.56 2.0 50.8 0.8 20.32 

4 0.8 20.32 1.25 31.75 1.0 25.4 

CASE 
NO. 

3 
3 
3 
4 

F 

IN. 

2.0 

1.5 

1.5 

1.75 

FUNCTION 

INPUT 
OUTPUT 
GRD 
Vee 

IN 

M.M. 

50.8 

38.1 

38.1 

44.45 

PIN# 

12 
10 
7 

14 

OUT 

H 

IN. 

0.5 

0.375 

0.5 

0.375 

DATA DELAY DEVICES INC.· 385 Lakeview Avenue, Clifton, N.J. 07011 • (201) 772·1106 

M.M 

12.70 

9.53 

12.70 

9.53 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

DELTA EMI POWER LINE FILTERS 
DB Series 
These filters are designed as general purpose 
filters which can be used in a wide variety of 
electrical and electronic equipment. DB series 
filters effectively provide EMI suppression of 
line-to-ground noise in a small size at lowest 
cost. 

DC Series, SC Series 
DC series and SC series filters are designed to 
reduce conducted noise to acceptable limits for 
switching power supplies that have to comply 
with VDE and FCC requirements, and are suit· 
able for custom designs. Both filters provide 
ground·lead inductors to attenuate high fre
quency line-to-ground noise. DC series filters 
are designed for high impedance loads and SC 
series filters for low impedance loads. 

DD Series, SD Series 
These filters are also designed to reduce con
ducted noise to acceptable limits for switching 
power supplies that have to comply with VDE 
and FCC requirements. Besides being suitable 
for custom designs, DD series are designed for 
high impedance loads while SD series are de
signed for low impedance loads. 

DE Series 
DE Series filters are compact and reliable at 
lowest cost. With an IEC power line connector, 
they are designed as general purpose filters 
providing effective EMI suppression of line·to· 
ground noise. 

SE Series 
SE series filters are designed to reduce con· 
ducted noise to acceptable limits for switching 
power supplies that have to comply with VDE 
and FCC requirements. These filters are suit· 
able for custom design. IEC power line connec· 
tor used. 

DK Series 
DK series filters are very effective in suppress
ing line-to-line and line-to-ground EMI noise. 
They are used in computers, peripheral equip
ment and industrial applications where pulsed, 
continuous and! or intermittent noise is present. 

DP Series, 
DP series filters are designed to reduce con
ducte,d noise to acceptable limits for switching 
power supplies that have to comply with VDE 
and FCC requirements. They are designed to pro
vide high insertion loss for line-to-line and line
to ground emission throughout the frequency 
range. 

DR Series 
DR Series filters provide premium performance 
in suppressing "ne-to-line and line-to-ground 
noise at moderate cost. They are very suitable 
for low impedance load equipment where EMI 
noisy environments are present and can be used 
in many kinds of industrial equipment and 
computers where pulsed, continuous and! or in
termittent EMI noise is present. 

'&DELTA 
ELECTRONIC INDUSTRY USA 
1355 Yosemite Way 
Hayward, CA 94545 
TEL: (415) 785-5231 
TLX: 4992342 DELTAITTHY 

Specifications, For All Series 
Rated voltage: 115!250 VAC 
Operating frequency: 50-60 Hz 
Maximum leakage current: each line to ground: 

mv 60 Hz - 0.5 mA 
250V 50 Hz - 0.5 mA 
measured according to UL 1283 PAR. 24 

High pot test, 1 minute line to ground: 2250 VDC 
line to line: 1450 VDe 

Minimum insertion loss (dB) 
Common mode, 50 ohms system 
Frequency MHz .15 .20 .50 10 30 
DB series 25 28 30 50 50 
DC, SC series 30 30 35 50 50 
DD, SD series 30 35 40' 55 50 
DE series 20 23 30 55 55 
SE series 25 35 45 60 50 
DK series 25 28 30 50 50 
DP series 60 60 75 50 40 
DR series 45 45 60 50 50 

Differential mode, 50 ohms system 
Frequency MHz .15 .50 1.0 10 30 
DC, SC series 20 40 45 50 50 
DD, SD series 20 40 45 55 50 
SE series 10 20 25 55 55 
DK series 20 45 60 55 50 
DP series 50 70 70 60 50 
DR series 30 50 70 65 50 

Main Features of Delta 
EMI Filters 
DELTA EMI filters are designed and built in full 
conformance with UL Standard 1283, CSA Stand
dard C22.2 No. 0.4 and VDE 0565 parts I, 2 and 
3. All EMI filters are UL recognized ( 'Ill), most 
have CSA (@ ) approval, and VDE approval is in 
process for'the entire line. Latest agency ap
provals are detailed in our complete catalog, 
available upon request. 

All filters are built with a specially designed 

Electrica I Schematics 
DB, DE Series 

?T- 7)I'i"/"'--:r-"S' 
~ - C J-l ~ o \_~~-.~ 
O--~ 

OK Series 

1 f T £f-~! i L 1.-
c~-~. ~ 

SE Series 

~ ! T'-.r- l~~ ! 
o--l-~, 

~ FO 
DC Series 

rn:~f.-l--
~"1, 

sc Sarias 

core cover that automatically maintains suffi
cient creepage distance between compensation 
choke windings. All terminals have an anti-rota
tion feature and are designed to maintain suf
ficient creepage distance between terminal and 
ground. 

All electrical connections are soldered and 
mechanically secured. Every filter must pass 
100% hipot, current leakage and insertion loss 
tests before shipment. 

Custom Designs 
Contained herein is Delta's complete line of 
standard filters. If our standard products can
not solve your particular EMI problems, our 
engineers will work with you to design and 
fabricate custom filters that are tailored to 
your specific requirements. 

Service and Support 
Delta filters are stocked at selected distributors 
nationwide, and our local sales representatives 
in your area are ready to help you select the 
right Delta filter for your requirements. Please 
contact our Customer Service Department at 
(415) 785-5231 for further information. 

Delta's Part Numbering System 
Delta's part numbering system is made up of 
three elements which, when properly sequenced, 
fully and easily identify the required filter. 
For example: 

05 DB 
CURRENT SERIES 
RATING 

Current Rating: AC RMS 
e.g.: 05 = 5 Amps AC RMS 

AG3W2 
MECHANICAL 

CONSTRUCTION 

Series: Electrical Circuits- see adjacent table 
Mechanical Construction: 

A = Case Style - see examples on 
adjacent page 

G = Lug 
W = PVC Wire 
S = Screw 
e.g.: G3W2 = 3 lugs + 2 lead wires 

DD Series 

DP Series 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

DELTA EMI POWER LINE FILTERS 
'" 

~ 
AG5' 

:. ", '; "j ~ .. /". 
'fi5i.// 

DG3 .v 

GG5 

&DELTA 
ELECTRONIC INDUSTRY USA 
1355 Yosemite Way 
Hayward, CA 94545 
TEL: (415) 785-5231 
TLX: 4992342 DElTAITTHY 

DB Series 
CURRENT 
RATING PIN 

010B AG5 
010B AG3W2 

1A 010B AW5 
010B oG3 
010B OW3 
020B AG5 
020B AG3W2 

2A 020B AW5 
020B oG3 
020B OW3 
030B AG5 
030B AG3W2 

3A 030B AW5 
030B oG3 
030B OW3 
050B AG5 
050B AG3W2 

SA 050B AW5 
050B oG3 
050B OW3 
050B AS5A 
100B AG5 

lOA 100B AG3W2 
100B AW5 
100B AS5 

20A 200B AG5 
200B ASS 

DC & SC Series 
CURRENT 
RATING PIN 

030C CG5 
3A 03SC CG5 

030C CW5 
03SC CW5 
060C CG5 

6A 06SC CG5 
060C CW5 
06SC CW5 
100C CG5 

lOA 10SC CG5 
100C CW5 
10SC CW5 

DO & SO Series 
CURRENT 
RATING PIN 

0300 CG5 
3A 0350 CG5 

0300 CW5 
03SO CW5 
0600 CG5 

6A 06S0 CG5 
0600 CW5 
06SO,CW5 
1000 CG5 

lOA 1050 CG5 
1000 CW5 
1050 CW5 

DE Series 
CURRENT 
RATING PIN 

lA OlOE EG3H 
OlOE EG3V 

3A 030E EG3H 
030E EG3V 

6A 060E EG3H 
060E .EG3V 

SE Series 
CURRENT 
RATING PIN 

lA OlSE EG3H 
OlSE EG3V 

3A 03SE EG3H 
03SE :EG3V 

6A 06SE EG3H 
06SE .EG3V 

OK Series 
SIZE (INCH) CURRENT 

L W H RATING PIN 
2.13 2.05 0.63 OIOK AG5 
1.51 2.50 0.63 OlOK AG3W2 
0.94 2.50 0.63 lA 010K AW5 
3.20 2.20 1.25 010K oG3 
2.16 2.20 1.25 010K OW3 
2.13 2.50 0.63 020K AG5 
1.15 2.50 0.63 020K AG3W2 
0.94 2.50 0.63 2A 020K AW5 
3.20 2.20 1.25 020K oG3 
2.61 2.20 1.25 020K OW3 
2.52 2.50 0.75 03DK AG5 
1.94 2.50 0.75 030K AG3W2 
1.31 2.50 0.75 3A 030K AW5 
3.20 2.20 1.25 030K oG3 
2.61 2.20 1.25 030K OW3 
2.52 2.50 0.75 05DK AG5 
1.94 2.50 0.75 05DK AG3W2 
1.31 2.50 0.75 SA 050K AW5 
3.20 2.20 1.25 050K ASS 
2.61 2.20 1.25 050K OG3 
3.35 2.75· 1.13 050K OW3 
2.52 2.50 1.16 lOOK AG5 
1.94 2.50 1.16 lOOK AG3W2 
1.31 2.50 1.16 lOOK AW5 
2.64 2.50 1.16 lOA lOOK AS5 
3.23 2.75 1.13 lOOK OG3 
3.35 2.75 1.13 lOOK OW3 

lOOK OG3S 
lOOK OW3S 

SIZE (INCH) 20A 200K BG5 

L W H 200K BS5 

3.73 2.00 1.50 
3.73 2.00 1.50 

DP Series 

3.32 2.00 1.50 
3.32 2.00 1.50 

CURRENT 
RATING PIN 

3.73 2.00 1.50 030P CG5 
3.73 2.00 1.50 030P CW5 

3.32 2.00 1.50 3A 030P CG5S 

3.32 2.00 1.50 030P CW5S 

3.73 2.00 1.75 030P OG3 

3.73 2.00 1.75 030P OW3 

3.32 2.00 1.75 SA 060P CG5 

3.32 2.00 1.75 060P CW5 
lOA lOOP CG5 

lOOP CW5 

SIZE (INCH) DR Series 
L W H 

3.73 2.00 1.50 
CURRENT 
RATING PIN 

3.73 2.00 1.50 
3.32 2.00 1.50 
3.32 2.00 1.50 
3.73 2.00 1.50 
3.73 2.00 1.50 

010R CG5 
OIOR CG3W2 

lA 010R CW3 
OlOR OG3 

3.32 2.00 1.50 010R OW3 
3.32 2.00 1.50 020R CG5 
3.73 2.00 1.75 020R CG3W2 
3.73 2.00 1.75 
3.32 2.00 1.75 
3.32 2.00 1.75 

2A 020R CW5 
020R OG3 
020R OW3 
030R CG5 

SIZE (INCH) 030R CG3W2 

L W H 3A 030R CW5 

2.08 1.97 0.88 030R OG3 

1.53 1.97 0.88 030R OW3 
2.08 1.97 0.88 050R CG5 
1.53 1.97 0.88 050R CG3W2 
2.08 1.97 0.88 5A 050R CW5 
1.53 1.97 0.88 050R OG3 

050R OW3 

SIZE (INCH) 
L W H 

100R CG5 
100R CG3W2 

3.65 1.97 0.88 lOA 100R CW5 

3.04 1.97 0.88 100R CS5 

3.65 1.97 0.88 100R OG3 

3.04 1.97 0.88 100R OW3 

3.65 1.97 0.88 20A 200R GG5 
3.04 1.97 0.88 200R GS5 
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SIZE (INCH) 
L W H 

2.97 2.75 0.88 
2.36 2.75 0.88 
1.81 2.75 0.88 
3.20 2.20 1.25 
2.61 2.20 1.25 
2.97 2.75 0.88 
2.36 2.75 0.88 
1.81 2.75 0.88 
3.20 2.20 1.25 
2.61 2.20 1.25 
2.97 2.75 1.13 
2.36 2.75 1.13 
1.81 2.75 1.13 
3.20 2.20 1.25 
2.61 2.20 1.25 
2.97 2.75 1.13 
2.36 2.75 1.13 
1.81 2.75 1.13 
3.35 2.75 1.13 
3.20 2.20 1.25 
2.61 2.20 1.25 
3.23 2.75 1.13 
2.62 2.75 1.13 
2.06 2.75 1.13 
3.35 2.75· 1.13 
3.64 2.20 1.25 
3.10 2.20 1.25 
3.20 2.20 1.25 
2.61 2.20 1.25 
3.23 3.32 1.50 
3.35 3.32 1.50 

SIZE (INCH) 
L W H 

6.48 2.00 1.75 
6.00 2.00 1.75 
3.73 2.00 1.75 
3.32 2.00 1.75 
3.20 2.20 1.75 
2.61 2.20 1.75 
6.48 2.00 2.25 
6.00 2.00 2.25 
6.48 2.00 2.75 
6.00 2.00 2.75 

SIZE (INCH) 
L W H 

3.23 1.75 1.13 
2.99 1.75 1.13 
2.75 1.75 1.13 
4.33 2.17 1.25 
3.75 2.17 1.25 
3.23 1.75 1.13 
2.99 1.75 1.13 
2.75 1.75 1.13 
4.33 2.17 1.25 
3.75 2.17 1.25 
3.73 2.00 1.13 
3.52 2.00 1.13 
3.32 2.00 1.13 
4.33 2.17 1.25 
3.75 2.17 1.25 
3.73 2.00 1.13 
3.52 2.00 1.13 
3.32 2.00 1.13 
4.33 2.17 1.25 
3.75 2.17 1.25 
3.73 2.00 1.50 
3.52 2.00 1.50 
3.32 2.00 1.50 
3.85 2.00 1.50 
4.33 2.17 1.25 
3.75 2.17 1.25 
5.12 4.12 1.50 
5.23 4.12 1.50 
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FILTERS (EXCLUDING CRYSTAL FILTERS) 

I • I- , , , 
MAN UFACTURERS OF ACTIVE AND. PASSIVE FILTERS- DC TO SOMHz. 

LOWPASS HIGHPASS BANDPASS BANDREJECT CUSTOM OR STANDARD DESIGNS 

FILTER TYPES ACTIVE NOTCH flL TER 

• Elliptic o Harmonic Q 

~ 
-3 ----,------ 1 

o Chebychev olF I I 

o Butterworth o Video 1 ' • I I 
1 I 

• Bessel • Telemetering 
I 

db 1 I' 

o Gaussian o Tone, Telegraph 
-40 -----i- c -- : i 

• Legendre o Constant group delay 
I 1 1 

o Inverted Chebychev o Wideband Band Pass 1 1 1 
1 I I 

o Audio Frequency o Phase matched 
.75 1.0 1.29 

o Equal izers o Attenuation matched XFo 
LC BAND REJECT FILTER 

0 

Components manufactured to rigid MIL-STD specifications with -3 ----- --------

operating temperature range from -,-55°C to + 125°C. 1 I 

I 1 
I 

I I 

db 
1 

CUSTOM BUILT FIL TERS I 
I 

PROMPT DELIVERY 1 

-50 I -
The filters listed here are some of the typical units we build. 

-----,- 1 
1 1 1 

We can design filters to your exact specifications. Call for I I , : : 
more information. 0 .88.92 1.0,1.081.12 

XFo 

2700 

LC LOW PASS SERIES LC HIGH PASS SERIES 
SERIES MAX_CASE SERIES MAX. CASE 
TYPE STOPBAND DIMENSIONS TYPE STOPBAND DIMENSIONS 

LP3 >45db @ 4.1 Fe & above lxlx.6" HP3 >45db @ .24 Fe & below lxlx.6" 

LP5 >60db@ 2 Fe & above 1.25xl.25x.6" HP5 >60db @ .5 Fe & below 1.25xl.25x.6': 

LP7 >60db@ 1.35 Fe & above 1.5xl.5x.6" HP7 >60db@ .74 Fe & below 1.5x 1.5x.6" 

LP9 >60db@ 1.15 Fe & above 2xl.75x.6" HP9 >60db @ .87 Fe & below 2xl.75x.6" 

XFe XFc 
1.0 1.5 2,0 2.5 3.0 3.5 4.04.1 .25 ,50 .75 .87 1.0 

-3 -3 

r;;t ~ -----------~ ~ ~ -20 -20 

\\LP~ -----------
V 

/w7l9 .ri 
.,,\P5 

I---- .ri ~ ~ -0 ~3 ~ 
~ 

'" -40 <II -40 
'" \ \ <II V / / I 0 -45 0 -45 

--J 

\ 
--J 

V II II 
LP 

-&0 -&0 

LC NARROW BANDPASS SERIES LC WIDEBAND BANDPASS SERIES 
SERIES PERCENT PASSBAND STOPBAND SERIES PERCENT PASSBAND STOPBAND 
TYPE BANDWIDTH (3DB) 3DB.MAX@ >60DB.@ TYPE BANDWIDTH (3DB) 3DB.MAX.@ >60DB.@ 

NB-2 ±2 .98·Fo & 1.02 Fo .85 Fo & below WB-25 25 .87 Fo & 1.14 Fo .58 'Fo & below 
1.17 Fo & above 1.70 Fo & above 

NB-3 ±3 .97 Fo & 1.03 Fo .80 Fo & below WB-50 50 .78 Fo & 1.28 Fo .38 Fo & below 
1.25 Fo & above 2.60 Fo & above 

NB-4 ±4 .96 Fo& 1.04 Fo .74 Fo & below WB~100 100 .62Fo & 1.62 Fo i .21 Fo & below 
1.35 Fo & above o· I 4.65 Fo & above 

CASE DIMENSIONS: 2"xl.75"x.6" MAX 

ELECTRONIC PRECISION COMPONENTS CORPORATION 
11 SANDFORD BLVD., MT. VERNON, N.Y.10SSOoTELEPHONE (914) 664·2333 
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ESC ELECTRONICS CORPORA TION TOLL FREE 
534 BERGEN BOULEVARD e PALISADES PARK, N.J. 07650 800-631-0853 
PHONE: (201) 947-0400eTWX 710-991-9780 (except N.J.) 

LC FILTERS 
DC TO 500 MHZ 

30 Year Leadership 
in Quality 

and Reliability! 

Covering a range of DC ta 500 Mhz, ESC designs and manufactures a wide variety af LC filters for commercial and 
military high reliability applications. Starting with computer aided design through final test on ESC's computer controlled 
Network Analyzer, ESC's long' history of quality and experience assures maximum component efficiency and reliability. 
ESC has established controlled manufacturing facilities with certified operators to produce components to all levels of 
reliability from missile applications to space probe environments. Conformance to MIL-F-18327 is normal and ta MIL-Q-
9858A as required. 

Dual-in-line (14 Pin) LC Filters-Miniature 
Size: .76L X .46W X .28H, From 1Khz to 10 Mhz. 
Series DIFL20 - Low Pass, 20db Stopband at 1.4fc 
Series DIFL39 - Low Pass, 39db Stopband at 2.5fc 
Series DIFLP - Linear Phase, 30db at 5.0fc 
Series DIFH20 - High Pass, 20db at .715fc 
Series DIFH39 - High Pass, 39db at .4fc 

Flatpack lC Filter Series-2Khz at 50 Khz 
Epoxy molded for P~C. Board mounting, maximum height 
of .350 and volume of .35 to .55 cubic inches. 
Series Fl - Low Pass, 130:!b/octave roll-off 
Series MFL - low Pass, 10Odb/octave roll-off 
Series MFH - High Pass, 100:!b/octave roll-off 
Series CF - 15% Band Pass 
Series OF - 20% Band Pass 
Series IF - 60010 Band Pass 

High Frequency Filter Series-Reduced Sizes 
Series HFLD - low Pass 50 to 500 Mhz 

60db Stopband 1.4fc and above 
Size: 2.1 X .65 X .30 

Series HFlB - low Pass 50 to 500 Mhz 
60db Stopband 1.2fc and above 
Size: 2.5 X 1.0 X .30 

Series H F - Band Pass 50 to 200 Mhz 
Size: 2.1 X .65 X .30 

Write or call 
far catalog! 

Looking for Delay Lines? See our pages in Section 2350 

FILTER TYPES 
• LOW PASS' HIGH PASS' BAND PASS 
• BAND REJECT' CONSTANT DELAY 
• HIGH ATIENUATION • LINEAR PHASE 
• PHASE & AMPLITUDE MATCHED 
• DELAY & AMPLITUDE MATCHED 
• BUTIERWORTH • CHEBYSCHEV' BESSEL 
• CAUER (ELLIPTICAL)' GAUSSIAN AND OTHERS; 
• AUDIO' VIDEO' RF • MINIATURE ... 

INDUSTRIAL APPLICATIONS 
• DATA MODEM' SONOBUOY • ASW -
• COMMUNICATIONS. MEDICAL 
• MILITARY. TELEPHONE INDUSTRY 
• HIGH REL' TO MIL·F·18327 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

FIL-COIL RFI/EMC EXCELLENCE 
5\lELECTRONIC FILTERS FOR MILITARY, INDUSTRIALS" 

AND COMMERCIAL USERS 

fd.coil 

• FILTERS FOR POWER LINE 
• SECURE COMMUNICATIONS 
• SCREEN ROOM 
• RFI/ EMC FILTERS 
• FIL-CDIL COMMUNICATION & 

SIGNAL LINE FILTERS 
• TELEPHONE LINE FILTERS 
• RF FILTERED & SHIELDED 

CIRCUIT BREAKER 
PANEL BOXES 

Frequency Range - 0 Hz to over 
50 GHz 
Current Range - 0 Amps to over 
1500 Amps 
Voltage Ratings - Up to 2400 VAC.: 
10,000 V.D.C. 
Quality 1. Complies with 

M I L-F-15733E 
2. Where required, manufac

tured to UL, QPL, CSA, 
VDE and other inter
national testing standards 

UL APPROVED 

EMP Power and Signal Filters for government and NATO communi
cation centers. Designed for EMP protection per DCPA and 
NICSMA guidelines. Two classes of filters are available: 

Class A - Power Line and Control Cables 
Class B - Signal Line and Communication Cable 
Dimension: (unit shown) 5' x 4' x 2' 

DESCRIPTION: Current carrying conductors protected by MOV, 
GAS-GAP and ZENER DIODES selected i/a/w electrical ratings. 
Elements are factory mounted and wired in filter cabinets. 

I' FIL-COIL COMPANY, INC. 
t ./ 800 AXINN AVENUE, GARDEN CITY, NY 11530 • (516) 294-5445 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

LOW PRICE - ON SHELF - STANDARDS CERTIFICATION 

'lUFIL-COIL RFI/EMI POWER LINE FIL TERS'IU 
Electrical Specifications 

LEAKAGE CURRENT: 
Line to Ground 

@ 115 VAC 60 Hz- .65 mA 
@250VAC50 Hz-1.25 mA 

TEST VOLTAGE: 
Line to Ground - 2250 VDC 
Line to Line - 1450 VDC 

OPERATING FREQUENCY: 50-400 Hz 

RATED VOLTAGE: 115-250 VAC 

Usage 
FCEIA SERIES (Econo-Universal) 

Line to Ground Protection 

FCEIJ Series (Econo-Super) 
Line to Line and 
Line to Ground Protection 

FCEIG SERIES (Econo-Med) 
Patient Care Equipment 

Customers Inquiry Should Specify: 
Rated Voltage, Current, Line Freq., Max. 
Operating Ambient Temp. @ Rated Cur
rent, Max. Leakage Current (Line to 
Ground), Humidity Range, Current Over
load, Dimensions, HiPot (Line to Ground 
and Line to Line), Insulation Resistance, 
I nsertion Loss. 

Configurations , 

FCEIG·1 
(6Amp only) 
FCEIA-1 
FCEIJ-1 
(1, 2, 3, 5, 10, 20 Amp) 

QUICK·CONNECT 

/ 

~ 
APPLIANCE 

WIRE, 

FCEIA-2 §fr 
FCEIJ-2 
(1,2,3,5,10 Amp) . 

QUICK·CONNECT 

FCEIA-3 
FCEIJ-3 
(1,2,3,5, 10 Amp) 

FCEIG-4 
(6 Amp only) 

APPLIANCE i WIRE 

~ 

{;/-coil 
I I 

FCEIA SERIES 

• I 
(YYY"') 

1: 
LINE -:L C 1--:h I (YYY"') T -

FCEIJ SERIES 

FCEIG SERIES 

Fil-Coil Numbering Code 

IFeEIA • t . tAm .. '~ 
Configuration 

(line & Load 
Termination) 

Series 

• 
LOAD 

• 

Fil·Coil Series will carry U.L., CSA, VDE, SEV, 
SEMCO, ASA, CISPR approvals as required anc' 
will meet FCC Rules, Part 15, subpart "J". 

QUICK 

FCEIA·4 ~
G~EC 

FCEIJ.4 a • 
(1,2,3,5, 10 Amp) _ 

CONNECTOR 
. 6·32THO. 

FCEIA-5 
FCEIJ-5 
(1,2,3,5, 10 Amp) 

FCEIA-6 
(10, 20 Amp) 
FCEIJ-6 
(10 Amp only) 

6·32 THO. 

~/ 

ECONOMY INTERNATIONAL, INC. 

MIL-STD-220 Insertion Loss (db) 

Frequency MHz 
Amp .15 .2 .5 10 20 

1,3 (A) 20 25 35 55 55 

2,5, (8) 15 20 30 55 55 
10,20 

30 (8) 15 20 30 55 55 

6(C) 12 15 25 28 28 

Typical Insertion Loss Curve 

TYPICAL INSERTION LOSS CURVE 

50 

:;; 
40 ~ 

z 
0 30 
~ 
:::> 
z 20 w .... 
!;,( 

10 

00 5 10 20 
f(MZ) 

Recognized Components, Electromag
netic Noise Filter (UL 1283), for use in: 

Data Processing (UL·478) 
Medical & Dental (UL·544) 
Office Appliance (UL-114) 
Graphic Arts (UL-775) 
Teaching & Instruction (UL·960) 

6·32 THO, 

FCEIJ-7 
(20 Amp only) ~ 
FCEIA·8 
(30 Amp only) 
FCEIJ-8 
(30 Amp) 

FCEIG-9 
(6 Amp only) 

I i 800 AXINN AVE" GARDEN CITY, NY 11530 - TELEPHONE (516) 333-8444 
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1493 
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FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

HIGH·PERFORMANCE APPLICATION ENGINEERED EMI FILTERS 
• PERFORMANCE. PROVEN & TESTED with OEM & custom design switching and linear power supplies 

• INDUSTRY'S WIDEST SELECTION OF EMI filters for switchers requiring single or multiple phase AC power 

SE SERIES 
SWITCHING POWER SUPPLY FILTER 

Our most compact and economical T 
section filter for applications using 
switching power supplles,and required 
to meet FCC conducted EMI specifica· 
tlons. 

SE Series EMI filters are designed to 
provide balanced differential and com· 
man mode Insertion loss for reliable per· 
formance at 450KHz and above with the 
typical off line type switcher. 

Available as a standard product In 3 
Amp to 50 Amp versions, the SE Is also a 
proven problem solver in applications 
where EMI susceptability Is the prime 
concern. 

SF SERIES 
HIGH PERFORMANCE SWITCHING SUPPLY 
FILTER 

Designed for applications required to 
meet the VDE conducted EMI spectrum, 
the SF Series filter offers extended low 
frequency performance. 

SF Series T section filters are design· 
ed to effectively attenuate differential 
and common mode noise from switching 
supplies down to the 150KHz enforced 
limit of VDE 0871 and 0875 spectrums. 

SF filters, with their extra perfor· 
mance, can also provide the added 
margin needed to meet FCC require· 
ments when working with unusually 
noisy equipment. 

TF SERIES 
HIGH PERFORMANCE LOW LEAKAGE 
SWITCHING SUPPLY FILTER 

High performance 'Iow leakage T 
section filter provides extended low fre· 
quency attenuation for applications reo 
quired to meet enforced VDE conducted 
EMI spectrums. 

TF Series filters provide the balanced 
differential and common mode perfor· 
mance plus the low leakage current 
often required for products using off line 
switching, power supplies. 

The extra performance of the TF filter 
can also provide the additional margin 
needed to meet FCC specs when work· 
ing with unusually noisy equipment. 

SX SERIES 
PREMIUM· SWITCHING POWER SUPPLY 
FILTER 

With an extra 15 db to 20 db of perfor· 
mance at 150KHz, our SX Series filters 
solve severe conducted EMI problems in 
equipment required to meet the en· 
forced spectrum of VDE 0871 and 0875 
(150KHz to 30M Hz). 

SX Series T section filters are design· 
ed to remain effective independent of 
wide variations in line and load im· 
pedance and noise characteristics. 

Available in load current ratings from 
3 Amps to 60 Amps, the SX Series main· 
tains Its high level of performance In· 
dependent of current ratings. 

OF SERIES 
SWITCHING POWER SUPPLY OUTPUT 
FILTER 

Differential and common mode filter 
for the regulated DC 'outputs of 
switchers allows error free operation of 
low level analog circuitry. 

DF Series filters are designed to work 
with the logic and drive voltages of 
typical peripheral devices such as disc 
drives or to. isolate the power for these 
devices from other' noisy system com· 
ponents: 

FILTER CDNCEPTS INC. 
2008-D South Yale, Santa Ana, CA 92704 

Hi 

Part No. Current Case Leakage' 
SE3 3A 2.75)11.75)(.87 0.8 rnA 
SE7 7.SA 2.75112.0x1.25 a.SmA 
SE1S 15A 3.31x2.0x1.5 C.SmA 
SE3D 30A 4.0)(2.8)(2.0 1.6mA 
SESD SOA 5.5x3.0l(2.7 1.6mA 

Rated Voltage: 250VAC 41·63Hz 
Test Voltag": Line To Line: 1.5 KVDC 

Line To Gnd: 2.2 KVOC 
Insertion Loss: (50 ohms) 

Part No. Currant Case Leakage' 
BF3 3A 2.75)(2.0x1.25 a.SmA 
SF7 7.SA 3.56)(2.0x1.5 C.SmA 
SF1S' 15A 4x2.87)(2.0 C.8mA 
SF30 30A 5.5x3.0)(2.75 1.6mA 

Rated Voltage: 250VAC. 47-63Hz 
Test Voltages: Line To Line: 1.5KVDC 

Line To Gnd: 2.2KVDC 
Insertion Loss: (50 ohms) 

Part No. Current Case 
TF1 1A 2.75)(1.75)(.87 
TF2 2A 2.75)(1.75)(1.12 
TF3 3A 2.75)(2.0)(1.25 
TFS SA 3.31)(2.0)(1.5 

Leakage' 
.45mA 
.4SmA 
.4SmA 
.4SmA 

TF10 10A 6.0)(2.01(1.5 .45mA 
Rated Voltage: 250VAC. 47·63Hz 
Test Voltages: line To Line: 1.SKVDC 

Une To Gnd: 2.2KVDC 
Insertion Loss: (50 ohms) 

Part No. Current Case 
SX3 3A 3.31x2.0x1.5 
SX7 7.5A 5.0)(2.0)(2.0 

SX15 15A 5.51(3.0x2.75 
SX30 30A 8.25)(3.0)(2.75 
SXSO 60A 12.0)(S.5)(4.5 

Rated Voltage: 250VAC, 47·S3Hz 
Test Voltages: Line To Line: 1.5KVDC 

Line To Gnd: 2.2KVDC 
Insertion Loss: (50 ohms) 

Part No. Current Case 
DF104 10 Amps 2.75)(2.0)(1.25 
OF10S 10 Amps 3.31)(2.0)(1.50 

Rlted Voltage: 50VDC 
Test Voltage: Line To Gnd: 100VDC 
Insertion Loss: (50 Ohms) 

'Each line to Gnd @ 250 VAC/50 Hz 

Leakage' 
O.8mA 
O.8mA 
1.SmA 
1.6mA 
2.4mA 

Le.kage· 
NIA 
NIA 

FCI reserves the right to make specification changes without notice. 
Consult the factory for current information. 

(714) 545·7003 
&11 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 

HIGH·PERFORMANCE APPLICATION ENGINEERED EMI FILTERS 
• PERFORMANCE PROVEN & TESTED with OEM & custom design switching and linear power supplies 

• INDUSTRY'S WIDEST SELECTION OF EMI filters for switchers requiring single or multiple phase AC power 

LF SERIES 
LOW LEAKAGE PI SECTION FILTER FOR 
SWITCHERS 

High performance low leakage Pi sec· 
tion filter offers enhanced differential in· 
sertion loss in an Inexpensive compact 
package. 

The LF Series is designed to work with 
the existing input filter of an off line 
switcher or the input power transformer 
of a switching regulator. The LF filter im· 
proves common mode performance and 
provides the extra differential insertion 
loss often required in these applications 
to meet FCC or VDE specifications. 

LX SERIES 
PREMIUM LOW LEAKAGE PI SECTION 
FILTER FOR SWITCHERS 

Providing significant performance 
from 10KHz to 30 MHz, the LX Series 
filter is designed for applications reo 
quired to me~t the proposed 10KHz to 
150KHz extension of VDE 0871 and 0875 
spectrums and FCC electrical equip· 
ment and appliance specs. 

The LX Series EMI filter is designed to 
work with the existing filter in a 
switching supply or as a stand alone 
unit. It provides the extra differential and 
common mode low frequency insertion 
loss required while maintaining good 
high frequency characteristics. 

3E SERIES 
3 PHASE T SECTION FILTER 

High performance with switching 
power supplies in 3 phase Wye or Delta 
configurations is offered by this Series. 

3E Series T section filters are proven 
performers with single or multiple 
switching supplies in balanced or un
balanced load configurations. An alter· 
nate AC power cord ground termination 
isolates high frequency ground noise via 
a low reactance series inductor. Avail
able in current ratings up to 60 Amps per 
phase (180 Amps total), 3E filters are 
also very effective in solving EMI 
susceptability problems in numerical 
control and other types of machinery. 

3F SERIES 
HIGH PERFORMANCE 3 PHASE FILTER 

Extended low frequency performance 
is offered for 3 phase applications reo 
quired to meet VDE conducted EMI spec· 
trums with switch mode power supplies. 

3F Series T section filters effectively 
attenuate differential and common 
mode noise from switching power sup· 
plies down to the 150 KHz enforced limit 
of VDE 0871 and 0875 spectrums. 

3F filters, with their extra perfor· 
mance, can also provide the added 
margin needed to meet FCC require· 
ments when working with unusually 
noisy equipment. 

GF SERIES 
L SECTION FILTER WITH SYSTEM GROUNO 
ISOLATOR 

A system filter with good general pur· 
pose performance, the GF Series was 
designed for AC input and distribution 
applications. 

GF filters include an alternate ground 
termination for the AC power cord. This 
termination isolates high frequency 
noise from the AC mains via a low react· 
ance series inductor. This high frequen· 
cy ground isolator is very effective in 
inter-connected systems where AC 
power is derived from multiple outlets. 

Part No. Current Case 
lF2 2A 2.75xl.75x.B7 
LF3 3A 2.75x2.0xl.25 
LF7 7A 3.31x2.0Kl.5 
LF15 15A 4.01(2.871(2.0 

Rated Voltage: 250VAC, 47-63Hz 
Test Voltages: Line To Line: 1.5KVDC 

Line To Gnd: 2.2KVDC 
Insertion LOSI: (SO ohms) 

Part No. Current Case 
LXl 1.5A 
LX3 3A 
LX7 7.5A 
LX15 15A 

Rated Voltage: 
Test Voltages: 

2.751(2.01(1.25 
3.311(2.01(1.5 
4.01(2.871(2.0 
6.0)(3.01(2.75 

250VAC 47·63Hz 
Line To Line: 1.5KVDC 
Line To Gnd: 2.2KVDC 

Insertion Loss: (50 ohms) 

Part No. Current Case 
3E20 20A/PH 4.81 )(4.01(4.0 
3E30 30A/PH 4.81 )(4.0)(4.0 
3E60 60A/PH 9.12)(5.0)(4.5 

Rated Voltage: 250VAC, 47·63Hz 
Test Voltages: Line To Line: 1.5KVDC 

Line To Gnd: 2.2KVOC 
Insertion Loss: (50 ohms) 

Part No. Current Case 
3F15 15A/PH 6.51(4.01(4.0 
3F30 lOA/PH 9_121(5.01(4.5 
3F60 6OA/PH 13.251(8.01(5.0 

Rated Voltage: 250VAC, 47·63Hz 
Test Voltages: Line To Line: 1.5KVDC 

Line To Gnd: 2.2KVDC 
Insertion Loss: (50 ohms) 

Part No. CUrrent Case 
GF10 lOA 3.31x2.01(1.5 
G~20 20..4. ~.01(2.87x2.0 
GF30 30A 4.0x2.871(2.0 

Rated Voltage: 250VAC, 47·63Hz 
Test Voltages: Line To Line: 1.5KVDC 

Line To Gnd: 2.2KVDC 
Insertion Loss: (50 ohms) 

"Each line to Gnd ([l 250 VACISO Hz 

Leakage· 
.45mA 
.45mA 
.45mA 
.45mA 

Leakage· 
0.45mA 
0.45mA 
0.8mA 
1.2mA 

Leakage· 
2.0mA 
2.0mA 
3.0mA 

Leakage· 
2.0mA 
2.5mA 
·3.0mA 

Leakage· 
1.0mA 
1.0mA 
1.5mA 

FCI reserves the right 10 make specilicalion changes without notice. 
Consult the faclory for current inlormalion. FILTER CONCEPTS NC. 

(714) 545-7003 2008-D South Yale, Santa Ana, CA 92704 
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FILTERS (EXCLUDING CRYSTAL FILTERS) ~700 

FILTERS 
BAND PASS FILTERS CUSTOM 

DESIGNED TO FILL YOUR NEEDS 
PARTIAL LIST OF HERTZ FILTERS 

Hertz Filter Corporations' engineering 
department is made up entirely of spe
cialists in the field of custom design of 
band pass filters. They are all fully ex
perienced and prepared to help you solve 
your filter problems. Call or write Hertz 
for reliable service and prompt delivery. 

FEATURES 
1. Filters,Band Pass, Passive 
2. Center Frequencies - 50 Hz to 50 Meg Hz 
3. Shape factors - better than 2.0 for ratios of 

60 db to 3 db 
4. Bandwidth to center frequency ratio - up 

to 10%' _ 
5. Phase linearity - within 10° through 

passband 
6. Low passband insertion loss 
7. Better than 80 db attenuation 500/0. above 

and below center frequency 
8. Input and output impedances as required 
9. Low input and output impedances in stop 

band 
10. Low passband ripple 
11. L, C, and R elements only 

lJ 

10 
[ r-" 

i,\ 
20 

30 

40 

\ , 
/ \ 

50 

60 

70 

/ " 
20KC 

80 

18KC 19KC 21KC 22KC 

HERTZ 

BAND PASS 
PART NO. 
BP·7907·1 
BP·7907·2 
BP·7907·3 
BP·7907-4 
BP·7907·5 
BP·7907·6 
BP·7907·7 

BP·7996·1 

BP·8004·10 
BP·8004·11 
BP·8004·12 
BP·8004·13 
BP:7897-l 
BP·7897·2 
BP·7897·3 
BP·7897·4 
BP-7897·S 
Bp·7897·6 
BP·7897·7· 
BP·7897·8 
BP·7897·9 
Bp·7897·10 
BP·7897-l1 
BP·7897-l2 
BP·7897·13 
BP·7897-l4 
BP·7897·15 

LOW PASS 
PART NO. 
Lp·7907·1 
LP·7907·2 
Lp·7907·3 
LP·7907·4 
LP·7907·S 
LP:7907·6 
LP·7907·7 

LP·7996-1 

Lp·800410 
LP·8004·11 
LP·8004·12 
LP-8004·13 

PART NO. 
HIGH Pilss 
HP-7907-l 
HP-7907-2 
HP·7907·3 
HP·7907-4 
HP·7907·5 
HP·7907·6 
HP·7907·7 

Hp·7996·1 

HP·8004·10 
HP·8004·11 
HP·8004·12 
HP·8004-13 

(all filters in accordance with MIL·F-18327) 

PASS BAND STOP BAND Z. I.L.@CF SIZE 
3db(lSO·300)Hz 60db(SO·850)Hz 600 Idb 2x21/4X4 
3db(300·600)Hz 60db(110·1700)Hz 600 Idb 2 x 21/4 X 4 
3db(600·1200)Hz 60db(210·3400)Hz 600 Idb 2 x 21/4 X 4 
3db(1.2·2.4)KHz 60db(.43·6.8)KHz 600 Idb 2x21/4X4 
3db(2.4·4.8)KHz 6Odb(.8S·13.5)KHz 600 Idb 2x21/4X4 
3db(4.8·9.6)KHz 60db(1.7·27)KHz 600 Idb 2x21/4X4 
3db(8.9·1l.2)KHz 6Odb(3.1·32)KHz 600 Idb 2x2x3 
3db(825-1,175)Hz 40db(650·1,350)Hz 30K 3db 1 x 21/4 x 4'12 
3db(8·26)KHz 30db(4·30)KHz 10K/2K 2db 1% x 1% x 2:V4 
3db(19.S·33.S)KHz 30db(16.S·36.S)KHz 10K/2K 2db 1% x 1% x 2* 
3db(26.25·40.2S)KHz 30db(23.2S·43.2S)KHz 10K/2K 2db i% x 1% x 2* 
3db(32.6·S2.6)KHz 30db(27.6·S7.6)KHz 10K/2K 2db 1% x 1% x 2:V4 

3db(37.S-40.S)KHz 30db(34.S·43.S)KHz 10K/IK 4db 11/4 x 11/4 X 2 
3db(40.S-43.S)KHz 30db(37.S·46.S)KHz 10K/IK 4db 11/4 x 11/. x 2 
3db(43.S-46.S)KHz 30db(40.S·49.S)KHz 10K/IK 4db 11/4 x 11/4 X 2 
3db(46.S·49.S)KHz 30db(43.S·S2.S)KHz 10K/IK 4db 11/4 x 11/4 X 2 
3db(49.5-52.S)KHz 30db(46.5·S5.S)KHz 10K/IK 4db 11/4 x 11/4 X 2 
3db(52.5·SS.S)KHz 30db(49.5-S8.S)KHz 10K/IK 4db 11/4 x 11/4 X 2 
3db(5S.S·S8.S)KHz 30db(S2.S·61.5)KHz 10K/IK 4db 11/4 x 11/4 X 2 
adb(S8.S·61.S)KHz 30db(5S.5·64.S)KHz 10K/IK 4db 11/4 x 11/4 X 2 
3db(61.5·64.S)KHz 30db(S8.S·67.5)KHz 10K/IK 4db 1'14 x 11/4 X 2 
3db(64.5·6 7 .5)KHz 30db(61.5·70.5)KHz 10K/IK 4db 11/4 x 11/4 X 2 
3db(67.S·70.S)KHz 30db(64. 5-73. 5)KHz 10K/IK 4db 1'14 x 11/4 X 2 
3db(70.5·73.S)KHz 30db(67.S·76.S)KHz 10K/IK 4db 1'14 x 1'14 X 2 
3db(73.S·76.5)KHz 30db(70.S·79.S)KHz 10K/IK 4db 1'14 x 11/4 X 2 
3db(76.S·79.S)KHz 30db(73.5·82.5)KHz 10K/IK 4db 11/4 x 1'14 X 2 
3db(79.S·82.S)KHz 30db(76.S·85.5)KHz 10K/IK 4db 11/4 x 1'14 X 2 

PASS BAND STOP BAND Z. SIZE 
4db@300Hz, 1db@225Hz 6Odb@850Hz 600 2x2x3 
4d\l@600Hz, 1db@4S0Hz 60db@1700Hz 600 2x2x3 
4db@1.2KHz, 1db@.9KHz 60db@3.4KHz 600 2x2x3 
4db@2.4KHz, 1db@1.8KHz 6Odb@6.8KHz 600 2x2x3 
4db@4.8KHz, 1db@3.6KHz 6Odb@13.SKHz 600 2x2x3 
4'db@9.6KHz, Idb@7.2KHz 60db@27KHz 600 2x2x3 
4db@1l.2Hz, Idb@10KHz 60db@32KHz 600 1% x 1% x 2:V4 

Sdb@1,17SHz, 2db@1,000Hz 40db@650Hz 30K 1% x 1% x 2:V4 

Sdb@26KHz, Idb@17KHz 30db@30KHz 10K/2K 1'14 x 11/4 X 2 
Sdb@33.SKHz, Idb@26.SKHz 30db@36.SKHz 10K/2K 11/4 x 11/4 X 2 
Sdb@40.2SKHz, Idb@33.25KHz 30db@43.25KHz 10K/2K 1'14 x 1'14 X 2 
5db@52.6KHz, 1db@42.6KHz 30db@5 7.6KHz 10K/2K 11/4 X 1'14 X 2 

PASS BAND 
STOP BAND Z. SIZE 

. 4db@150Hz, 1db@225Hz 60db@50Hz 600 2x2x3 
4db@300Hz, Idb@450Hz 60db@1l0Hz 600 2x2x3 
4db@600Hz, 1db@900Hz 60db@210Hz 600 2x2x3 
4db@1.2KHz, 1db@1.8KHz 60db@.43KHz 600 2x2x3 
4db@2.4Hz, Idb@3.6KHz 60db@.85KHz 600 2x2x3 
4db@4.8Hz, 1db@7.2KHz 60db@1.7KHz 600 2x2x3 
4db@8.9KHz, 1db@10KHz 60db@3.1KHz 600 1% x 1% x 2:V4 

5db@825Hz, 2db@1,000Hz 40db@1,350Hz 30K 1%xl%x2:V4 

5db@8KHz, Idb@17KHz 30db@4KHz 10K/2K 11/4 x 11/4 X 2 
5db@19.5KHz, 1db@26.5KHz 30db@16.5KHz 10K/2K 1'14 x 1'14 X 2 
5db@26.2SKHz, Idb@33.25KHz 30db@23.25KHz 10K/2K 11/4 x 11/4 X 2 
5db@32.6KHz, 1db@42.6KHz 30db@27.6KHz 10K/2K 11/4 x 1'14 X 2 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

HISONIC ••. 
pioneers 
in filter 
network 
design. 
Communications are 
dependable only with 
quality components. 
The staff at Hisonic, Inc. includes pioneer 
specialists with over 31 years experience in filter 
network design. It also includes mathematicians 
whose backgrounds of program development 
enable them to achieve design excellence in 
producing filters for your "out of this world" 
requirements ... They use late generation 
computers, programmed to pre-test any design 
network. All types of packaging are available. 

CUSTOM FILTERS 
Modern Filters for Satellite Communication: Telephone Interconnect Filters: 
Special Attenuation shapes and controlled delay can be furnished 
to provide optimum transmission characteristics for TDMA Signals. 

Base Group Interconnect 60-108 KHZ 
PIN 20-0999-00 

BNC, SMA, or PC Terminations. 

ECI ! ILl 

... 
,~ 

0 

" 

" '? .. If ,.'lot!' '" 

Base Band Separation Filters: 
Supergroup 1-2 Supergroup 2-3 
0-300 KHZ LP 0-552 KHZ LP 
312-12000 KHZ HP 564-12000 KHZ HP 
PIN 20-0998-00 PIN 20-0688-02 

Many others available or we'll custom design. 
Let us know your needs. 

Hisonic, Inc. 
249 N. Troost 
Dept. EM-83 
P.O. Box 1130 
Olathe, Kansas 66061 
PHONE: 913-782-0012 
TELEX: 4-2562 

IVIo::+'t'-t'''Ff'-t-l 

;t:H-+--+-I4-+-t-l 
Ii ol-+=''I'=i'-,+-+-t-l 

"1-+++-/\-1--+-1 
I"I-+++-H+-+-I 
~"I-+++-H+-±-I 

Super Group Interconnect 312-552 KHZ 
PIN 20-0651-02 

Many other Specialized Applications: 
• Ultra-sharp transition characteristics (quartz crystals) 
• Controlled Delay. Controlled Phase 
• Special Attenuation Shapes 

We Also Make: 
• Conventional Filters 
• Filters to MIL-F-18327 

OTHER PRODUCTS: (Mil Spec & Commercial) Power 
& Precision Inductors. Transformers. Tuned Circuits 
• Amp/phase Equalizers. LUlTlped Constant Delay Lines 
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FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

filters 
JMK has the filter just right for your power applica
tion. Whether it has to do with audio systems, lab 
test equipment, medical equipment, printers, power 
converters, video displays, modems, processors, cash 
registers, pinball machines, televisions, aircraft 
power supplies, or whatever your specific applica
tion may be, we have the filter. 

220 Series 
The 220 series is designed to give 
excellent filtering of "common 
mode," line-to-ground interference 
on computer-peripheral and other 
electronic hardware. Line-to-ground 
interference is the most common 
interference experienced and is 
generally the major source of "in
terference caused" malfunctions. 

221 Series 
The 221 series has the same "com
mon mode" performance as the 
220 series but the circuit has been 
modified to give substantial "dif
ferential mode" rejection of noise 
caused by switching transistors 
and power supply diodes. 

223 Series 
The 223 series in intended as an 
economical compromise between 
the 220 and 221 series. This filter 
has the same "common mode" per
formance as the 220 model with 
approximately one-half the dif
ferential attenuation of the 221 
series. 

233 Series 
The 233 series filter is a compact 
filter with an integral lEG connec
tor. This filter gives effective line
to-ground insertion loss and has 
low leakage current to meet VDE, 
SEV and other safety organization 
requirements. If you want an in
tegral filter and connector ask your 
representative or contact the fac
tory. Many of our other filters can 
be made available with the lEG 
connector. 

237 Series 
This series is a high performance 
package where filtering require
ments are more stringent than 
those associated with the 220 or 
221 series. This package incorpo
rates very high attenuation of both 
"common mode" and "differential 
mode" interference yet the cost 
for such attenuation is moderate. 

283 Series 
The 283 series is a compact single 
phase high current filter. This filter 
is rated for 20 and 30 amps and 
has god common mode and differ
ential mode insertion loss. This 
filter has a ground coil for high 
frequency ground isolation which 
may be included or omitted as 
desired. 

Typical Common Mode Insertion Loss for 220 Series 

FREQUENCY -MHZ-

Typical Common Mode Insertion Loss for 221 Series 
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Typical rl>lIerential Insertion loss lor 223 Series 
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Typical Common Mode Insertion loss for 233 Series 
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Typical Common Mode Insertion loss for 237 Series 
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Typical Common Mode Insertion Loss for 283 Series 
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Typical Differential Insertion Lossfor221 Series 
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Typical Differential Insertion Loss for 223 Series 
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AMHERST NH 03031 • (603) 883·6496 
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KR ELECTRONICS, INC. 91 Avenel Street, Avenel, New Jersey 07001 • (201) 636·1900 

LOW PASS 
FILTERS 

Frequency Ranp: DC to SOMHz 
Imped.nce Ran.e: 1 ohm to co 
Slop Bands: 10 to aOdb 

HIGH PASS 
FILTERS 

Frequency Ran,,: DC to 50MHz 
Impedance Ranle: 1 ohm to co 
Stop 8ands: 10 to aOdb 

MATCHED PHASE & 
ATTENUATION 

Typical SpecIfications: 
Phase Matched ± 21f.!° In Pass 

Band 
Attenuation Matched ±.25db In 

Pass Band for use In Sonar & other 
multi channel sYstems. 

BAND PASS 
FILTERS 

Fr.quency 111.,11 DC to SOMHz 
81nd Width: 1 % to >100% 
Stopband: 10 to aOdb 
Impedanca Ransa: 1 ohm to 00 

BAND REJECT 
FILTERS 

MAXIMUM FLAT DELAY 
(BESSEL) FILTER 

SIZe (Typical): ,75" x .75" x 1.5" 
Frequency Ran,,: 1.5KHz to 1MHz 

~::I:~t~ ~¥ JoO K 
Dela, Frat: <2% to Fc 

Custom LC Filters 
o Filters 0 Attenuation Equalizers 0 Group Delay Equalizers 
o Cable Equalizers 0 Phase Equalizers 0 Phase and 
Attenuation Matched 0 Delay Lines 
Computer-Assisted Design 
Shown here are some typical examples of our LC filter design capabilities. Through 
the use of in-house computers, plus computer time-sharing, we can quickly generate 
and evaluate such output data as frequency vs. impedance, attenuation, phase, group 
delay and phase delay In order to provide an immediate quotation. 
KR Electronics has computer programs for: 
1. Analysis of network behavior to determine attenuation, phase, group delay, transi

ent response and response to a step function and a tone burst. 
2. Predistortion of a network and synlhesis of a network directly from the poles and 

zeros. 
3. Designing equal ripple group delay networks from your error curve. 
4. Determining a network's tolerance sensitivity and reliability. 
5. Determining degree of success that can be achieved in production of matched 

networks. 
Some of the specialized test equipment used: 
1. Computer controlled HP 3042A automatic test set can supply tabular or graphic 

data with each unit. 
2. Programmable synthesizer, phase, gain test sets. 
3. Swept low frequency group delay and attenuation test set. 
4. Spectrum analyzer. 
5. Swept high frequency test set. 

ei~fmat~~!!!!!ete line of ~ 
DIP filters, sene! for comprehensive catalog_ 

LINEAR GROUP DELAY 
VIDEO FILTER 

TypIcal Sileclflcatlans: 
L,P. Cutoff: 4.S MHz 
I,L: <ldb 
Pusband Rlpllle: <;!:,ldb 
Pasl Band O.ley Dlstortio.: <25 

.sec, 
stopband. >25db 

GROUP DELAY & 
ATTENUATION EQUALIZER 

NETWORK 

To correct system Introduced delay 
distortion to attenuation roll off, 

Constant Group Delay Filters 
Computer-designed and checked to give equal 
ripple delay over the pass band insuring 
exact delay and attenuation characteristics. 
Frequency Range: DC to SO MHz 
Impedance Range: 1 ohm to co 
Temperature Range: -SS'C to + 12S'C, 

Complete Encapsulation 
Hermetic Seal 
P,C, Board Construction 

Case Configuration: 
Stock or Custom Designed 
P.C, Card 
.Dual In-line 
Standard Hardware Program 

All filters conform to applicable mil speCifications. 

Phase & Attenuation Matching 
Differential phase and attenuation matched to eliminate the need 
for adiustments in multi-channeled systems. 

Linear Phase Filters 
To reduce distortions and lower transient response In modulated 
systems. 

i . - -G''''IDeI'r'': -

J J 

III + G,!., ~~~ 
III 

-
At!enUitlOll 

-
Atlt~ion 
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I "/ ~ '·1 Y' Vr-
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Equalizers 
Phase/Delay/Attenuation 
Computer-designed cor
rection networks de
rived from system error 
curves. 
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~ ..... "",,, 
.~ ~ -.......... -

~ 
I 
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F, ore eq", -

Printed in USA 
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FILTERS (EXCLUDING CRYSTAL FILTERS) 

METUCHEN CAPACITORS. INC. 

EMI/RFI Suppression Filters 
RESIN SEAL THREAD BUSHING 

TYPE FCS-C TYPES SMFO-1, SMFO-2 

00 .312 ~.015 OIA. 
"'" (7.94 ±0.38) 
~ 

RECOMMENDED MTG. HOLE .093 01 •. 
(2.38) 

ORDERING INFORMATION 

51-722-001 SMFO-1 
51-722-002 with solder mounting washer 

SMFB-A1 51-719-022 with nut and lockwasher SMFO-2 
SMFB-A2 51-719-021 with nut and lockwasher 
SMFB-A4 51-719-011 with nut and lockwasher 

TYPES 51-729 51-712 

.&- .120 I .220 

TYPES SMFB-A 1, 
SMFB-A2, SMFB-A4 

.250 ::!::.015 0 '------'8 (6.35~ 

.044 ±.005 
(1.12±O.13) 

SURFACE 

RECOMMENDED MTG. HOLE .228 DIA. 
(5.79) 

mm are in parentheses 

51-723-303 
51-723-304 with solder mounting washer 

51-723-301 
51-723-302 with solder mounting washer 

51-726 

24 A.W.G. 

-$-

2700 

. . 24 A.W'G'_~4.40 ~NC.2A 

.156 J : L .240 .360 
. ±.020 ±.020 

J . L .125 
.156 ~~"""----::;"~---< 

All Feed-thru Capacitors and RFI Filters stocked by MCI are manufactured in the U.S.A. by Spectrum Control Inc ••• 
The world's leading manufacturer of Electro-Magnetic Components. Distributed for Spectrum Control, Inc. 

Metuchen Capacitors Inc. / 420 Park Avenue, Perth Amboy, NJ 08861 / (201) 442-0500 / TWX 710-998-0892 
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FILTERS (EXCLUDING CRYSTAL FILTERS) 

METUCHEN CAPACITORS INC. 

EMI/RFI Suppression Filters HERMETIC SEAL 

.200 (5.08) ~ FLAT 
I 

- II> -

J,,:~.L 
(9.78) 

1/4 - 28 UNF - 2A 

THREAD 

(1.27 x 1.78) 
.050 x .070 SLOT 

BOTH ENDS 

(4.06)J 
.160 
MAX. 

LJ 1 .540 ±.031 
(13.72 ±.79) 

2700 

50VDC +85°C L SECTION 28 VDC +125°C 50 VDC +85°C L SECTION 28 VDC +125°C 
A 

Spectrul1/ Thread 
Control No. Length 

51-353-007 .187 (4.75) 
51-353-086 .312 (7.92) 
51-353-094 .187 (4.75) 
51-353-102 .312 (7.92) 
51-353-006 .187 (4.75) 
51-353-087 .312 (7.92) 
51-353-095 .187 (4.75) 
51-353-103 .312 (7.92) 
51-353-005 .187 (4.75) 
51-353-088 .312 (7.92) 
51-353-096 .187 (4.75) 
51-353-104 .312 (7.92) 
51-353-004 .187 (4.75) 
51-353-089 .312 (7.92) 
51-353-097 .187 (4.75) 
51-353-105 .312 (7.92) 

mm are In parentheses 

Inductor 
Location 

Thread 
End 
Top 
End 
Thread 
End 
'Top 
End 
Thread 
End 
Top 
End 
Thread 
End 
Top 
End 

Fig #1 

(1.02) 

Rated 
Current 

60 mao 

150 mao 

250 mao 

300 mao 

OCR 30 
Max. KHz 

70 44 

12 24 

4 1"8 

2.3 16 

·'1"· i . " "" ." 

Insertion loss dB 
150 300 1 10 1 
KHz KHz MHz MHz GHz 

70 70 70 70 70 

52 64 70 70 70 

42 56 70 70 70 

35 44 62 70 70 

-~-.18;t 1 j 100 VDC +85°C 
(4.75) 

.337 .280 
(8.56) (7.11) 

Spectrum Rated. 
Conllol No. IDC 

(5.08) 
.200 
FLAT 

Fig #2 

1/4 - 28 UNF - 2A .05MHO~~J~OT 
(1.27 x 1.78) 

51-717-001 

51-717-007 

51-359-001 

51-359-007 

(?92 ±.38) ('729.562±_"':0.3185)_1. J .453 ±.01?1 #1~_32 

15 amps 

15 amps 

15 amps 

15 amps 

A Insertion Loss dB 
Spectrum Thread Inductor Rated OCR 30 150 300 1 10 1 

Control No. Length Location Current Max. KHz KHz KHz MHz MHz 6Hz 

51-353-003 .187 (4.75) Thread 
51-353-090 .312 (7.92) End 

450 mao 1.2 15 31 37 55 70 70 
51-353-098 .187 (4.75) Top 
51-353-106 .312 (7.92) End 
51-353-276 .187 (4.75) Thread 
51-353-091 .312 (7.92) End 

1 amp .25 15 33 44 70 70 70 
51-353-099 .187 (4.75) Top 
51-353-107 .312 (7.92) End 
51-353-277 .187 (4.75) Thread 
51-353-092 .312 (7.92) End 

5amps .015 15 28 33 46 70 70 
51-353·100 .187 (4.75) Top 
51-353-108 .312 (7.92) End 
51-353-001 .187 (4.75) Thread 
51-353-093 .312 (7.92) End 

10 amps .01 15 28 33 44 64 70 
51-353-101 .187 (4.75) Top 
51-353-109 .312 (7.92) End 

L SECTIONS 125 VAC +125°C 
Capacitance In$6rtloR Loss dB F 

Working Volts OCR Reference 3D 150 300 1 10 1 I 
+850C +125°C " Max. ' Only kHz KHz KHz MHz MHi 6Hz G. 

100 VDC 50 VDC 0.1 1.4 MFD 15 28 33 44 60 70 1 
125 VAC 125 VAC 0.1 .015+20% - - - 10 30 70 1 
100 VDC 50 VDC 0.1 1.4 MFD 15 28 33 44 60 70 2 
125 VAC 125 VAC 0.1 .015+20% - - - 10 30 70 2 

1 ·312±.~15 
_HEX c:=J.(.115 ±.3~ uN'EF-2A 

~±~~ SPlctrum 'I Rated: """ 
" I'i" . . ' 

Mlnlnluni ,Ilisertlon Loss dB 
'>/, 

• CCntrol' '" DC " ,WVDC " ; 
< Nilmber Current @ 1250 C 'DCR CKT CAP; 1 MHz 10 MHz 100 MHz 200 MHz 10Hz 10 GHz 

51-732-0021 lOA I 100 .01 L .II1F 18 I 65 I 70 I 70 I 70 

(1.02 ±.13) .480 ±.031 ,I .640 ±.031 
(12.21 ±.79)l-(16.3 ±.79)-

All Feed-thru Capacitors and RFI Filters stocked by MCI are manufactured in the U.S.A. by Spectrum Control Inc .•. 
The world's leading manufacturer of Electro-Magnetic Components. Distributed for Spectrum Control, Inc. 

Metuchen Capacitors Inc. / 420 Park Avenue, Perth Amboy, NJ 08861 / (201) 442-0500 / TWX 710-998-0892 
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2700 

EMI/RFI 
filter connectors 

Cylindrical Connectors 
Murata Erie cylindrical filter connectors 
can be found in numerous military, aero
space and commercial programs and 
have to be of the highest reliability. Be
cause of the large variations in require
ments for specific applications, Murata 
Erie has a competent staff of applications 
engineers available to aid in custom de
signs. Shown are some typical examples 
of Murata Erie cylindrical filterconnec
tors and the appropriate MIL specifica
tions which they meet. 

1255-070 Series to MIL-C-5015 
Power. connector with #12 or #16 contacts 

CUSTOM DESIGNS 

FILTERS (EXCLUDING CRYSTAL FILTERS) 

1255-080 Series to MIL-C~83723 
Hermetically sealed, 2-61 line 

insert arrangements 

1255-090 Series to MIL-C-38999 
Low profile. 3-128 lines with from 

#12 to #22 contacts 

"D" Connectors 

2700 

miDERiEr 
MURATA ERIE NORTH AMERICA, INC. 

, 1255-100 Series to MIL-C-26482 
Wide capacitance range. Directly replaces 

lIT "PVJ" and Bendix "FPT" 

1240-010 Series - UG/U Types 
For audio lines. TNC/BNC compatible 

1255-030 Series to MIL-C-24308 

A complete line of high quality subminiature filtered connectors is available in 9, 15, 
25, 37, and 50 contact arrangements, per MIL-C-2430B. Capable of withstanding MIL
F-15733 testing including vibration and moisture resistance, these rugged assemblies 
are of a COmplete solder construction, thereby delivering the. highest possible insertion 
loss at frequencies up to 10 GHz. The rear termination is available in solder-cup, .025" 
square wire wrap or .030" round PC board variations. 

Murata Erie specializes in developing sophisticated circuit de
signs and creating high component density packaged networks 
in-house. Our engineering design teams analyze individual 
customer problems, design specific components or networks to 
solve the problem, build prototypes and test. the complete sys
tem. To support the high technological content of these custom 
networks, the engineering and test capabilities at our facility 
have become one of the most advanced in the industry today. 
The reliability of every component and network is assured by 
a comprehensive battery of tests performed under carefully 

controlled conditions. Then in-line prototype techniques further 
validate component performance prior to volume production. 
These technical support activities permit Murata Erie to re
spond to customer needs promptly and efficiently with positive 
performance engineered into the customer's system. If your 
requirements are unique, if you have a critical space, weight, 
or environmental problem, Murata Erie can help s.olve your 

,specific requirements for you with a custom designed filter 
network. 

"""in ERiE I 
MURATA ERIE NORTH AMERICA. INC. 1148 Franklin Rd .• S.E. Marietta, Georgia 30067: Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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EMI/RFI 
filters 
Murata Erie manufactures a complete line 
of EMI/RFI suppression, low pass filters 
in Pi, C, L, L T and LB configurations. 
These units, as well as a complete line of 
Power Line filters, are offered in both co
axial and bushing mount styles and to 
MIL-F-1S733. 

Long term reliability is assured through a 
quality assurance system meeting or ex
ceeding the requirements of MIL-Q-9SS9 
and DND-101S. 

To complement this line of filters, Murata 
Erie has a complete Customer Service 
and Customer Engineering staff to pro
vide specific application assistance and 
custom designs. 

Illustrated are typical EMI/RFI filter con
figurations and their frequency Ivoltage 
capabilities. 

Typical 
Filter 

Configurations 
vs 

Frequency 

0-100V 

WORKING 
VOLTAGE 

1 00-2soVHH;~~rB'tJ,~'21 
2S0-S00V ~~~ 

SOO-2S00V ••• 

I!!!iD ERiE I 

FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

Low Pass 
and Power 
Line 
Coaxial! 
Filters 

C, LT, LB, Pi, 
2 Pi, T and 2T 
Configura
tions Hermeti
cally Sealed. 

Low Pass 
and Power 
Line 
Coaxial! 
Filters 
C, L T, LB, Pi, 
2 Pi, T and 2T 
Configura-
tions Hermeti-
cally Sealed. 

Low Pass, 
FEED THRU 
FILTERS 
LB&C Con
figurations 
Epoxy and 
Hermetic 
Seals. 

FILTER
CONS FOR 
HIGH FRE
QUENCIES 
BUSHING 
MOUNT 

Pi and C Con
figurations. 

FILTER
CONS FOR 
HIGH FRE
QUENCIES 
SOLDER 
MOUNT 

Pi and C Con· 
figurations. 

0 

0 

J 

I!!l!!I ERiE I 
MURATA ERIE NORTH AMERICA, INC. 

..• . ... " ... - .......................... ,' 
,· .. ·····~··,,~~~··~····~·--···+·"'··~~··~ .. ·~····l 

........... : .•.. ,' •.....• + ... , .. ,."" .•. , ....•.. ,.' ........... . 
~·~·I· .. ·-~··i·~· .. ··-

t·. . :' .' . .....• ' .. : 

10KHZ 100:KHZ 1 MHZ 10MHZ 100MHZ 1 GHZ 10GHZ 

MURATA ERIE NORTH AMERICA, INC. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) .' 2700 

INTERNATIONAL RFI Power Line Filters 
RFI filter with integral AC connector 

~
-U3a:,oo. 

23 -' -. . 

40 

48 

Leakage 

t6 L 
:: T -f1 

.t£29'5~ 
r' .-\-. '--' 

,~ 
:.-.-i--.~j 
1--.. --1 

DESCRIPTION: 
For Class I applications 
Operating voltages up to 250 VAC, 50·60 Hz 
Temperature class in accordance with DIN 40040: HPF 
Operating temperature range - 25· C to + 85· C 
Ambient temperature for operation at full rated .current: 40· C 
Test voltage: line-ground & neutral·ground, 2000 VAC, 

50 Hz, 1 min.; line-neutral, 1075 VDC, 1 min. 
Approvals, recognition, certification: UL, CSA, VDE, 

SEMKO, SEV 
Housing: Rust-protected metal . 
Connector: CEE 22, molded from black thermoplastic 
Contacts: .250 inch solderable quick disconnects 
Available with 1 meg ohm, Y2 watt discharge resistor on 

special order 

All dimensions in mm. 

Current X y Insertion Loss - dB Current Inductor Weight Part Number Rating Capacitors Capacitors (mAmax) 
(Amps) (@ 250 VAC) (jAF) (pF) (mil) 

8843.N1.20.60 1 0.5 0.047 2200 11 

8843.N2.20.60 2 0.5 0.047 2200 4 

8843.N4.20.60 4 0.5 0.047 2200 1.6 

8843.N6.20.60 6 0.5 0.047 2200 0.4 

RFI filter with integral AC connector & 
5 X 20 mm fuseholder 

~_: -----4'''f--+----: 
T' 

~. 
Leakage 

(g) 
100kHz 400kHz 1Mz 4mHz 10mHz 100mHz 

Common Mode 45 58 62 60 62 

70 Differential Mode 10 32 50 72 70 
Common Mode 36 48 53 53 53 

70 Differential Mode 15 24 40 70 80 
Common Mode 27 38 50 58 62 

70 Differential Mode 10 18 30 60 76 
. Common Mode 19 28 38 50 60 

70 Differential Mode 11 19 28 46 55 

DESCRIPTION: 
For Class I applications 
Operating voltages up to 250 VAC, 50-60 Hz 
Temperature class in accordance with DIN 40040: HPF 
Operating temperature range - 25· C to + 85· C 

37 
47 
37 

45 
42 
48 
55 
45 

Ambient temperature for operation at full rated current: 40· C 
Test voltage: line-ground & neutral·ground, 2000 VAC, 

50 Hz, 1 min.; line-neutral, 1075 VDC,l min. 
Approvals, recognition, certification: UL, CSA, VDE, 

SEMKO,SEV 
Housing: Rust-protected metal 
Connector: CEE 22 with integral 5 X 20 mm fuseholder, 

molded from black thermoplastic 
Contacts: .250 inch solderable quick disconnects 
Available with 1 meg ohm, Y2 watt discharge resistor on 

special order 

All dimensions in mm. 

Current X y Insartion Loss - dB 
Part Number Rating Currint Capacitors Capacitors Inductor Walght 

(mAmax) 
(Amps) (@ 250 VAC) (jAF) (pF) (mH) -(g) 

Common Mode 
8843.Nl.30.60 1 0.5 0.1 2200 11 95 Differential Mode 

Common Mode 
8843.N2.30.60 2 0.5 0.1 2200 4 95 Differential Mode 

Common Mode 
8843.N4.30.60 4 0.5 0.1 2200 1.6 95 Differential Mode 

el2PANEL 
COMPONENTS C CORPORATION P.O. Box 6626M, Santa Rosa, CA 95406 - (707) 523-0600 

100kHz 400kHz 1Mz 4mHz 10mHz 100mHz 

32 52 58 56 58 37 
10 30 56 61 67 41 
32 48 55 57 59 46 
10 20 42 62 64 52 
27 36 45 55 61 45 
11 18 30 57 64 39 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

INTERNATIONAL RFI Power Line Filters 
RFI filter with Integral AC connector & 
dual 5 X 20 mm fuseholder 

Current 
Leakage 

X Current Part Number Rating 
(mAmax) 

Capacitors 

(Amps) (@ 250 VAC) (/iF) 

884~. N 1 .40.60 1 0.5 0.1 

8843.N2.40.60 2 0.5 0.1 

8843.N4.40.60 4 0.5 0.1 

RFI filter with integral AC connector & 
50 X 20mm fuseholder 

Current 
Leakage 

X 
Part Number Rating Current 

Capacitors (mAmax) 
(Amps) (@ 250 VAe) (/iF) 

8843.Nl.50.60 1 0.5 0.1 

8843.N2.50.60 2 0.5 0.1 

8843.N4.50.60 4 0.5 0.1 

y 
Capacitors 

(pF) 

2200 

2200 

2200 

y 
Capacitors 

(pF) 

2200 

2200 

2200 

DESCRIPTION: 
For Class I applications 
Operating voltages up to 250 VAC, 50-60 Hz 
Temperature class in accordance with DIN 40040: HPF 
Operating temperature range - 25 0 C to + 85 0 C 
Ambient temperature for operation at full rated current: 40 0 C 
Test voltage: line-ground & neutral-ground, 2000 VAC, 

50 Hz, 1 min.; line-neutral, 1075 VDC, 1 min. 
Approvals, recognition: UL·, VDE, SEMKO, SEV 
Housing: Rust-protected metal 
Connector: CEE 22 with dual 5 X 20 mm fuseholders, molded 

from black thermoplastic 
Contacts: .250 inch solderable quick disconnects 
Available with 1 meg ohm, V. watt discharge resistor on 

special order 

All dimensions in mm. 

·UL recognized only for 240 VAC two phase applications 

Inductor Weight Insertion Loss - dB 
(mH) 

11 

4 

1.6 

(g) 
100kHz 400kHz lMz 4mHz 10mHz 100mHz 

Common Mode 43 57 60 55 57 

90 Differential Mode 10 32 60 62 63 
Common Mode 33 46 50 50 53 

90 Differential Mode 8 24 45 57 61 
Common Mode 20 32 40 52 60 

90 Differential Mode 9 20 29 42 52 

DESCRIPTION: 
For Class I applications 
Operating voltages up to 250 VAC, 50-60 Hz 
Temperature class in accordance with DIN 40040: HPF 
Operating temperature range - 25 0 C to + 85 0 C 

37 

50 
42 
47 
45 
40 

Ambient temperature for operation at full rated current: 40 0 C 
Test voltage: line-ground & neutral·ground, 2000 VAC, 

50 Hz, 1 min.; line-neutral, 1075 VDC, 1 min. 
Approvals, recognition, certification: UL, eSA, VDE, 

SEMKO, SEV 
Housing: Rust-protected metal 
Connector: CEE 22 with integral 5 X 20 mm fuseholder, 

molded from black thermoplastic 
Contacts: .250 inch solderable quick disconnects 
Available with 1 meg ohm, V. watt discharge resistor on 

special order 

All dimensions in mm. 

Inductor Weight Insertion Loss - dB 
(mH) (g) 

100kHz 400kHz lMz 4mHz 10mHz 100mHz 

Common Mode 42 .58 59 56 58 40 
11 90 Differential Mode 12 30 60 60 61 50 

Common Mode 32 48 56 59 60 46 
4 90 Differential Mode 10 22 38 47 60 46 

Common Mode 19 30 38 51 60 44 
1.6 90 Differential Mode 10 20 30 45 51 40 

rc2f<2 PANEL 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

INTERNATIONAL RFI Power Line Filters 
RFI filter for internal mounting 

fo 

Current Leakage X Current y 
Part Number Rating (mAmax) Capacitors Capacitors 

(Amps) (@ 250 VAC) (IlF) 

3710-55-10-05 10 0.5 0.068 2200 pF 

3710-55-10-5 10 5 0.068 0.0221lF 

3710-55-20-5 20 5 0.068 0.0221lF 

DESCRIPTION: 
For Class I applications 
Operating voltages up to 250 VAC, 50-60 Hz 
Temperature class in accordance with DIN 40040: HPF 
Operating temperature range - 25 0 C to + 85 0 C 
Ambient temperature for operation at full rated current: 40 0 C 
Test voltage: line-ground & neutral-ground, 2000 VAC, 

50 Hz, 1 min.; line-neutral, 1075 VDC, 1 min. 
Approval: SEV; pe.nding at UL & VOE 
Housing: Rust-protected metal 
Contacts: .250 inch universal quick disconnects 

All dimensions in mm. 

Inductor Weight Insertion Loss - dB 
(mH) (g) 

100kHz 400kHz 1Mz 4mHz 10mHz 100mHz 

Common Mode - 26 40 43 45 40 

1 150 Differential Mode - - 17 37 50 50 
Common Mode - 28 36 42 46 . 46 

1 150 Differential Mode - - 10 35 50 50 
Common Mode - 26 40 42 45 40 

0.15 150 Differential Mode - - 16 40 50 50 

~r2 PANEL 
COMPONENTS c: CORPORATION P.O. Box 6626M, Santa Rosa, CA 95406 • (707) 523-0600 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

INTERNATIONAL RFI Power Line Filters 
RFI filter for internal mounting DESCRIPTION: 

For Class I applications with or without 10 joule, 0.5 watt 
varistor for surge protection 

Operating voltages up to 250 VAC, 50·60 Hz 
Temperature class in accordance with DIN 40040: HPF 
Operating temperature range - 25 0 C to + 85 0 C 
Ambient temperature for operation at full rated current: 40 0 C 
Test voltage: line·ground & neutral·ground, 2000 VAC, 

50 Hz, 1 min.; line·neutral, 1075 VDC, 1 min. 

SCHEMATIC: 3710·41 (·1, ·3, ·6, ·10) 

Approval: SEV; pending at UL & VDE 
Housing: Rust·protected metal 
Contacts: .250 inch universal quick disconnects 

3.2 
All dimensions in mm. 

rt." 13 

1...' 

~ .. ' 9. 

" 
10 

.. 
SCHEMATIC: 3710·41 (·1, ·3, ·6~Z 

Current Leakage X y 
Part Number Rating Current Capacitors Capacitors Inductor Weight 

(mAmax) (mH) (g) 
(Amps) (@ 250 VAC) (/AF) (pF) 

Common Mode 

3710·41-1 1 0.5 0.015 2200 10 50 Differential Mode 

Common Mode 

3710c41-3 3 0.5 0.015 2200 2 50 Differential Mode 

Common Mode 

3710-41-6 6 0.5 0.015 2200 0.8 50 Differential Mode 

Common Mode 
3710-41-10 10 0.5 0.015 2200 0.4 50 Differential Mode 

" Common Mode 

3710-41·1·z· 1 0.5 0.015 2200 10 50 Differential Mode 
Common Mode 

3710-41-3-z· 3 0.5 0.015 2200 2 50 Differential Mode 

Common Mode 

3710-41-6-z· 6 0.5 0.015 2200 0.8 50 Differential Mode 

·with 10 joule, 0.5 watt varistor ' 

Ir2l2PANEL 
COMPONENTS C CORPORATION P.O. Box 6626M, Santa Rosa, CA 95406 • (707) 523·0600 

Insertion Loss - dB 

100kHz 400kHz 1 Mz 4mHz 10mHz 100mHz 
- 43 50 50 50 50 
- - 17 35 46 46 

- 30 40 47 51 49 

- - 10 31 45 45 
- 24 31 40 45 45 
- - 10 32 48 48 
- 17 26 38 46 46 
- - 5 26 40 42 

- 43 51 51 50 50 
- - 26 39 47 47 
- 30 41 46 50 48 
- - 10 30 42 42 

- 24 32 40 45 45 
- - 10 32 48 48 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

INTERNATIONAL RFI Power Line Filters 
RFI filter for Internal. mounting 

o-+--+---'~-L-+-+---~--~--f-o " 

Leakage y 
Currant Current X CapacHors Inductor Part Number Rating (mAmax) Capacitors (pF) (mH) 
(Amps) (@ 250 VAC) (/iF) 

CY1 & CY2 CY3&CY4 

3711-65-3-05 3 0.5 0.1 1500 1000 2 

3711-65-3-5 3 5 0.1 22 1000 2 

3711-65-6-05 6 0.5 0.1 1500 1000 . 0.8 

3711-65-6-5 6 5 0.1 22 1000 0.8 

3711-65-10-05 10 0.5 0.1 1500 1000 0.4 

3711-65-10-5 10 5 0.1 22 1000 0.4 

DESCRIPTION: 
For Class I applications 
Operating voltages up to 250 VAC, 50-60 Hz 
Temperature class in accordance with DIN 40040: HPF 
Operating temperature range - 25 0 C to + 85 0 C 
Ambient temperature for operation at full rated current: 40 0 C 
Test voltage: line-ground & neutral-ground, 2000 VAC, 

50 Hz, 1 min.; line-neutral, 1075 VOC, 1 min. 
Approval: SEV; pending at UL, VOE 
Housing: Rust-protected metal 
Contacts: .250 inch universal quick disconnects 
Two-stage filter with increased common mode insertion loss 

for switching power supply applications 

All dimensions in mm. 

Weight Insertion Loss - dB 
(g) 

100kHz 400kHz 1Mz 4mHz 10mHz 100mHz 
Common Mode - 53 66 66 66 66 

170 Differential Mode - 46 60 60 60 60 
Common Mode - 60 68 68 68 68 

170 Differential Mode - 45 60 60 60 60 
Common Mode - 49 67 67 67 67 

170 Differential Mode - 43 60 60 60 60 
Common Mode - 58 70 70 70 70 

170 Differential Mode - 43 60 60 60 60 
Common Mode - 50 70 70 70 70 

170 Differential Mode .- 40 60 60 60 60 
Common Mode - 55 70 70 70 70 

170 Differential Mode - 40 60 60 60 60 

~r2 PANEL 
COMPONENTS c::: CORPORATION P.O. Box 6626M, Santa Rosa, CA 95406 • (707) 523-0600 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

INTERNATIONAL RFI Power Line Filters 
RFI filter for internal mounting DESCRIPTION: 

For Class I applications 

.-,-~t-I_"_-~~ __ '''' __ ~" 

Operating voltages up to 250 VAC, 50-60 Hz 
Temperature class in accordance with DIN 40040: HPF 
Operating temperature range - 25 0 C to + 85 0 C 
Ambient temperature for operation at full rated current: 40 0 C 
Test voltage: line-ground & neutral-ground, 2000 VAC, 

50 Hz, 1 min.; line-neutral, 1075 VDC, 1 min. 

<>-'f--I-"""'!'-...... -I---4----4-0 N, 
Approval: SEV; pending at UL & VDE 
Housing: Rust-protected metal 

Leakage X 
Current Current CapacHors 

Part Number Rating (rnA max) (I'F) 

Y 

Contacts: .250 inch universal quick disconnects 
Two-stage filter with increased common and differential 

mode insertion loss for switching power supply 
applications 

All dimensions in mm. 

-j"n" 

rrFth 
1f!H-1 

l-40~ 

Inductor 
Weight Insertion Loss - dB CapacHors (mH) 

(g) 
(Amps) (@ 250 VAC) CXl CX2 CYl & CY2 CY3& CY4 Ll L2 L3 100kHz 400kHz 1 Mz 4mHz 10mHz 100mHz 

3712-55-1-05 1 

3712-55-2-05 2 

3712-65-3-05 3 

3712-65-4-3 4 

3712-65-6-3 6 

~r2 PANEL 
COMPONENTS C CORPORATION 

EEM 1983 

Common Mode - 52 60 60 60 60 
0.5 0.1 0.47 1500 pF 1500 15 1.0 - 100 Differential Mode 57 67 67 67 67 67 

Common Mode - 50 70 70 70 70 
0.5 0.1 0.47 1500 pF 1500 10 0.4 0.4 100 Differential Mode 58 66 66 66 66 66 

Common Mode - 52 60 60 60 60 
0.5 0.1 0.47 1500 pF 1500 12 1.0 - 210 Differential Mode 70 74 74 74 74 74 

Common Mode - 56 66 66 66 66 

3 0.1 0.6 .0101'F 4700 10 0.8 - 210 Differential Mode 70 75 75 75 75 75 
Common Mode - 52 65 65 65 65 

3 0.1 0.6 .0IO I'F 4700 7 0.3 0.3 210 Oifferential Mode 60 70 70 70 70 70 

P.O. Box 6626M, Santa Rosa, CA 95406 • (707) 523-0600 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

INTERNATIONAL RFI Power Line Filters 
Low leakage RFI filter with integral AC connector 

-r29'5~ 
r- --+-, -

~±Stt=f' .. 3 
21.54- RJmal( -

.L.....LJJ , 
W--i---.....jJ 
l-40~ 

. T' 

t-65~,t-. 
leakage 

DESCRIPTION: 
For Class I applications 
Operating voltages up to 250 VAC, 50-60 Hz 
Temperature class in accordance with DIN 40040: HPF 
Operating temperature range - 25 0 C to + 85 0 C 
Ambient temperature for operation at full rated current: 40 0 C 
Test voltage: line-ground & neutral-ground, 2000 VAC, 

50 Hz, 1 min,; line-neutral, 1075 VDC, 1 min, 
Approvals, recognition, certification: UL, CSA, VDE, 

SEMKO,SEV 
Housing: Rust-protected metal 
Connector: CEE 22, molded from black thermoplastic 
Contacts: ,250 inch solderable quick disconnects 
Low leakage RFI filter for medical applications 

All dimensions in mm, 

Current X y 
Insertion loss - dB Current Inductor Weight 

Part Number Rating Capacitors Capacitors (jJI max) 
(Amps) (@ 250 VAC) (",F) (pF) 

8843.N2.23.60 2 80 0.047 470 

8843,N6,23.60 6 80 0.047 470 

8843.N2.24.60 2 5 0.047 -

8843.N6.24.60 6 5 0.047 -

Low leakage RFI filter with integral AC connector & 
50 X 20 mm fuseholder 

Current 
leakage 

X y 
Part Number Rating Current 

Capacnors Capacitors (jJI max) 
(Amps) (@ 250 VAC) II'F) (pF) 

8843,N2.33.60 2 80 0,047 470 

8843,N2.34,60 2 5 0,047 -

(mH) 

4 

0.8 

4 

0.8 

(g) 
100kHz 400kHz 1Mz 4mHz 10mHz 100mHz 

Common Mode 34 38 38 42 41 

70 Differential Mode 8 15 28 60 67 

Common Mode 15 32 31 38 43 

70 Differential Mode 7 12 20 48 68 

Common Mode 23 38 53 47 42 

70 Differential Mode 7 18 32 65 72 

Common Mode 18 26 32 35 36 

70 Differential Mode 7 14 23 50 64 

DESCRIPTION: 
For Class I applications 
Operating voltages up to 250 VAC, 50-60 Hz 
Temperature class in accordance with DIN 40040: HPF 
Operating temperature range - 25 0 C to + 85 0 C 

42 

53 

50 

66 

22 

38 

24 

38 

Ambient temperature for operation at full rated current: 40 0 C 
Test voltage: line-ground & neutral-ground, 2000 VAC, 

50 Hz, 1 min,; line-neutrAl, 1075 VDC, 1 min, 
Approvals, recognition, certification: UL, CSA, VDE, 

SEMKO,SEV . 
Housing: Rust-protected metal 
Connector: CEE 22, molded from black thermoplastic 
Contacts: ,250 inch solderable quick dlscon'nects 
Low leakage RFI filter for medical applications 

All dimensions In mm, 

Inductor Walght Insertion loss - dB 
(mH) (gl 

100kHz 400kHz 1Mz 4mHz 10mHz 100mHz 

Common Mode 30 43 51 48 48 38 

4 95 Dltrerential Mode 7 17 39 57 54 45 
Common Mode 24 48 52 47 38 13 

4 95 Differential Mode 7 18 30 50 57 38 

lef<2 PANEL 
COMPONENTS C CORPORATION p,o, Box 6626M, Santa Rosa, CA 95406 • (707) 523-0600 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

INTERNATIONAL RFI Power Line Filters 
Low leakage RFI filter with Integral AC connector & 
5 X 20 mm fuseholder 

Currant Leakage X y 
Part Number Rating Curamt Capacitors Capacitors 

~max) 
(Amps) (@ 250 VAC) (/oIF) (pF) 

8843.N2.43.60 2 80 0.047 470 

8843.N2.44.60 2 5 0.047 -

Low leakage RFI filter for internal mounting 

Part Number 

3710-41-3-M 5 

3710-41-3-M 80 

f-o 
3.2 

Itt, ... ·· 13 

'.5 
24 64 

Current Leakage X y 
Rating Current Capacitors Capacitors (,..A max) 
(Amps) (@ 250 VAC) IJ.tF) (pF) 

3 5 0.015 -

3 80 0.015 ·470 

DESCRIPTION: 
For Class I applications 
Operating voltages up to 250 VAC, 50-60 Hz 
Temperature class In accordance with DIN 40040: HPF 
Operating temperature range - 25· C to + 85· C 
Ambient temperature for operation at full rated current: 40· C 
Test voltage: line-ground & neutral-ground, 2000 VAC, 

50 Hz, 1 min.; line-neutral, 1075 VDC, 1 min. 
Approvals, recognition, certification: UL, CSA, VDE, 

SEMKO,SEV 
Housing: Rust-protected metal 
Connector: CEE 22, molded from black thermoplastic 
Contacts: .250 inch solderable quick disconnects 
Low leakage RFI filter for medical applications 

All dimensions in mm. 

Inductor Weight Insertion Loss - dB 
(mH) 

4 

4 

(g) 
100kHz 400kHz 1Mz 4mHz 10mHz 100mHz 

Common Mode 32 50 54 47 45 
90 Differential Mode 10 17 30 52 62 

Common Mode 30 46 49 40 35 
90 Differential Mode 8 16 30 49 57 

DESCRIPTION: 
For Class I applications 
Operating voltages up to 250 VAC, 50-60 Hz 
Temperature class in accordance with DIN 40040: HPF 
Operating temperature range - 25· C to + 85· C 

41 

60 
13 
42 

Ambient temperature for operation at full rated current: 40' C 
Test voltage: line-ground & neutral-ground, 2000 VAC, 

50 Hz, 1 min.; line-neutral, 1075 VDC, 1 min. 
Approval: SEV; pending at UL & VDE 
Housing: Rust-protected metal 
Contacts: .250 inch universal quick disconnects 
Low leakage RFI filter for medical applications 

All dimensions in mm. 

Inductor Weight Insertion Loss - dB 
(mH) (g) 

100kHz 400kHz 1Mz 4mHz 10mHz 100mHz 
Common Mode - - 20 29 30 29 

0.12 45 Differential Mode - - 20 40 55 56 
Common Mode - 29 37 38 38 39 

2 45 Differential Mode - - 10 25 26 26 

(2[2 PANEL 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

INTERNATIONAL Power Module 

Specifications 
Part number: 

Working voltage: 

8843.N4.9005.A 

110-250 Volts AG 

Frequency: 50-60 Hz 

Current (at all voltages 
in above range) 4 amps 

Operating temperature 
range: - 25 to + 85°G (VDE class HPF) 

Leakage current: less than 0.5 mA at 250 VAG 

Power dissipation: less than 8 Watts at 4A 

Weight: approximately 490 grams (17 oz.) 

Method of connection: wire leads: color-coded brown, 
blue, green/yellow; 20 cm (approx. 
7.9 inches) long; wire size is 1.0 
mm2 (approximately 16 AWG, which 
is .963 mm2); wire leads are termi
nated by two Amp connectors, PIN 
350536-0005, and one terminal lug 
on the ground, Amp PIN 2-31890-1. 

Test agency approvals: SEV and VDE approved; U L 
recognized; GSA certified 

Schematic 
Line Load 

Phase o----e-1"J G brown 
Ground 011' L FILTER 'Ito green/yellow 

Neutral Q------e"". 1.... _____ ....J. blue 

This INTERNATIONAL Power Module combines in one 
package four basic primary circuit components: 

• rocker power switch (push button switch is available as 
an option) 

• fuseholder that accepts either a 5 x 20 mm or 
~ X 1 ~ inch fuse 

• IEG-320/GEE-22 primary circuit connector 

• high performance single-stage RFI power filter 

The entire power module is designed from the beginning to 
satisfy the test requirements of UL, GSA, VDE & SEV. Use 
of this component can simplify the foreign approval 
process because it will eliminate the delays and extra costs 
associated with having unrecognized components tested 
or in sourcing approved primary circuit components. 

The filter itself is deSigned to provide high attenuation in the 
range under 500 KHz. This makes it especially effective for 
use with switching power supplies. Its low leakage allows 
its use in portable equipment in accordance with VDE and 
SEV requirements. 

Performance 
Common & Differential Mode Insertion Loss 
as measured in a 50Q/50Q system 

-- Common mode 
-------- Differential Mode 

." +-+-H*""+-++++-+-:I.-F/'I;f\:+-++tt-+++H 

I::: ~ 
Iii "3D 

~ -20 +-+++I-H-+-++++-+-l+++-+-++tt-+++H 

i ":.+.,,-+-l-+++-+-H-H-I-+l+I-++H++-++H-
Frequency---

Dimensions 

I12f2 PANEL 
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COMMQNLY,,'SED 
ELECTRICAL/ELECTRONIC 
ABBREVIATIONS 
AND ACRONYMS 

A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
p.F microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

s 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

u 
VHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
VA C volts (of) al terna ting current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 
. circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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·EMI Power Line Filters 

SERIES P PRINTED CIRCUIT BOARD FILTERS 
The P Series of EMI filters is designed for use specifically on printed circuit 
boards. They are housed in a 1 J4 x 1 J4 x .6 high plastic case. equipped with 
five .030 diameter tinned copper pins located on a I" grid. Four stand-off feet 
are provided to maintain the filter away from the printed circuit board during 
wave soldering operations. They are available in the 600. 605. 610 and 615 
circuit diagrams. in current ratings up to and including 6 amperes. The series 
is UL recognized and under evaluation at VDE and SEV. Rated Voltage: 115-250 
VI¥:;. 50-60 Hz. Max. Leakage Current (Line to Ground): See individual series 
for their leakage. Test Voltage: Line to ground. 2250 VDC; line to line 1500 VDC. 

S E R I ES 610 INTERNATIONAL FILTERS 
The 610 Series was designed specifically to meet the requirements of VDE and 
features the speciallEC international power line connecto~ The compact con
struction also complies with IEC. 8S1 standards. All units are U.l. recognized. 
CSA certified. SEV. VDE approved. Rated Voltage: 115/250 VAC. 5Q-60 Hz. 
Max. Leakage Current: (Line to Ground): 0.5 rnA at 250 VAC. Test Voltage: 
Line to ground. 2250 VDC; line to line. 1500 VDC. 

Potter Max. Line Size, Inches 
Number Fig. Current Amps LxW.xH. 

610G L 1 1.97x2.06xO.81 
. 610GAI L 1 1.97x2.06xO.81 
61OG3 L 3 1.97x2.06xO.81 
610GA3 L 3 1.97x2.06xO.81 
61OG6 L 6 1.97x2.06xO.81 
610GA6 L 6 1.97x2.06xO.81 
610H M 1 1.97x2.06xO.81 
610HAI M 1 1.97x2.06xO.81 
610H3 M 3 1.97x2.06xO.81 
610HA3 M 3 1.97x2.06xO.81 
610H6 M 6 1.97x2.06xO.81 
610HA6 M 6 1.97x2.06xO.81 

SERIES 605 GENERAL PURPOSE FILTERS 
The Series 605 is similar to Series 600. except that it has additionalline-to-line 
components to provide superior attenuation in the differential (Iine-to-line) 
mode. The entire series is U.l. recognized. Most models are CSA approved: 
Styles A. 8. and C in 2.5 and 10 Amp versions are VDE approved. Rated Voltage: 
115/250 VI¥:;. 50-60 Hz. Max. Leakage Current (Une to Ground): 0.5 rnA at 115 
VI¥:;. 60 Hz: 1.0 rnA at 250 VI¥:;. 50 Hz.Test Voltage: Line to ground. 2250 VDC; 
line to line. 1500 VDC. 

Potter MaxUne Size. Inches 
Number Fig. Current Amps LxW.xH. 

605A2 N 2 2.00x 1.75xO.88 
60582 0 2 2.00xl.75xO.88 
605C2 P 2 2.00x 1.75xO.88 
605D2 Q 2 2.00x2.06xO.88 
605E2 R 2 2.00x2.06xO.88 
605AS N 5 2.00x1.75xl.13 
60585 0 5 2.00xl.75xl.13 
605C5 P 5 2.00x1.75xl.13 
605D5 Q 5 2.00x2.06xl.13 
605E5 R 5 2.00x2.06x 1.13 
605Al0 N 10 2.00x2.00xl.13 
605810 0 10 2.00x2.00xl.13 
605Cl0 p 10 2.00x2.00xl.13 
605Dl0 Q 10 2.00x2.06x 1.25 
605El0 R 10 2.00x2.06x 1.25 
605Fl0 S 10 2.00x2.00xl.13 
605A20 N 20 2.50x2.00x 1.50 
605F20 S 20 2.50x2.00x 1.50 

SERIES 600 GENERAL PURPOSE FILTERS 
Designed to provide low cost. effective interference contrill in many varied 
applications. The entire series is UL. recognized. Most models are CSA ap
proved. Styles A. 8. and C in 2. 5, and 10 Amp versions are VDE approved. 
Rated Voltage: 115/250 VI¥:;, 5Q-60 Hz. Max. Leakage Current (Line to Ground): 
0.5 rnA at 115 VI¥:;, 60 Hz: 1.0 rnA at 250 VI¥:;, 50 Hz. Test Voltage: Line to 
ground, 2250 VDC; line to line,.1500 VDC. 

Potter 
Number 

6OOA2 
60082 
6OOC2 
6OOD2 
6OOE2 
600AS 
60085 
600C5 
6OOD5 
600E5 
6OOA10 
600810 
6OOC10 
6OOD10 
6OOE10 
6OOF10 
6OOA20 
6OOF20 

Fig. 

N 
o 
P 
Q 
R 
N 
o 
P 
Q 
R 
N 
·0 
p 
Q 
R 
S 
N 
S 

Max. Line 
Current Amps 

2 
2 
2 
2 
2 
5 
5 
5 
5 
5 

10 
10 
10 
10 
10 
10 
20 
20 

Size, Inches 
L.xW.xH. 

1.75xO.88xO.63 
1.75xO.88xO.63 
1.75xO.88xO.63 
2.00x 1.81 xO.75 
2.00x 1.81 xO.75 
1.75x 1.25xO.75 
1.75x 1.25xO.75 
1.75xl.25xO.75 
2.00x2.06xO.75 
2.00x2.06xO.75 
1.75xl.25xl.13 
1.75xl.25xl.13 
1.75Kl.25x1.13 
2.00x2.06>< 1.13 
2.00x2.06x 1.13 
1.75xl.25x1.13 
2.00x2.00xl.13 
2.00x2.00xl.13 

SERIES P 

L 

SERIES 610 

N 

p 

R 

SERIES 605 

SERIES 600 

M 

ELECTRICAL SCHEMATIC 

I rL- ~ - ,," f 0 L~hL 
~~~ 

o 

Q 

S 
ELECTRICAL SCHEMATIC 

ELECTRICAL SCHEMATIC 

L~J -- L o T -.7 JL ~ I 

~~: 

Available at Authorized Distributors. 
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SERIES 7100 POWER LINE MODULES 
A wide variety of power line voltages is in use around the world. The Power 
Line Module has been designed to overcome this problem. It provides an AC 
power receptacle, a fuse holder and ejector, and a line voltage selector. For 
safety, the power cord must be disconnected before access to the fuse is pos
sible. Then, the transparent cover can be moved to the left, the fuse removed, 
and the PC selector board removed. The board is then rotated until the desired 
line voltage is shown on the left, the board and fuse replaced, and the cover 
closed. The module is then ready for use. All models are U.L. and CSA recog
nized. Model 7100-0001 is VDE approved. Rated Current: 6 Amps. Operating 
Voltages: 100, 115/120,220,230/240. Operating Frequencies: 48-440 Hz. Max. 
Leakage Current at 240 VAC: Model 7100-0001, 1 microampere: Model 

.7100-0002, 500 microamperes: Model 7100-0003, 2 microamperes. Test 
Voltage: 2250 VDC. 

Potter 
Number 

7100-0001 
"7100-0002 

7100-0003 
'7100-0005 
'7100-0010 

'NOTCSA 
"VDE PENDING 

Fig. 

Al 
A2 
A3 
A4 
Al 

Description 

Unfiltered 
Filtered for data processing use 
Filtered for medical and dental use 
Unfiltered-unswitched 
Unfiltered - 10 Amps 

SERIES 622 SWITCHING POWER SUPPLY FILTERS A4 

@ 
varian 

EM I Power line Filters 

I 

~~ 
A1 

~:~ 
A2 

A3 

2700 

The Series 622 filters are high performance units developed to reduce con- L-________________________ .1 

ducted noise emissions to a level compatible with the requirements of VDE 
0875 and proposed FCC standards. High insertion loss is provided for both 
common mode and differential mode noise from 0.1 MHz through 20 MHz. 
Recognized by U.L., VDE. SEV, and CSA. Rated Voltage: 115/250 VAG, 50-60 Hz. 
Max. Leakage Current: 0.35 MA at 115 VAC, 60 Hz; 0.5 MA at 250 VAC, 50 Hz. 
Test Voltage: Line to ground, 2500 VAC; line to line, 1500 VDC. 

Potter Max. Line Size, Inches 
Number Fig. Current Amps L.xW.xH 
622A3 8 3 2.50x2.00xl.50 
622C3 C 3 2.50x2.00x1.50 
622A6 8 6 5.25x2.oox2.25 
622C6 C 6 5.25x2.oox2.25 
622Al0 8 10 5.25x2.00x2.75 
622Cl0 C 10 5.25x2.00x2.75 

SERIES 620 HIGH PERFORMANCE FILTERS 
The Series 620 offers superior performance in line-to-line filtering character
istics. It is recommended for low impedance loads and will handle both pulsed 
or intermittent interference and continuous noise. Rated Voltage: 115/250 
VAC, 50-400 Hz. Max. Leakage Current (Line to Ground): 0.65 rnA at 115 VAC. 
60 Hz: 1.25 rnA at 250 VAC, 50 Hz. Test Voltage: Line to ground, 2250 VDC; line 
to line, 1500 VDC, U.L. recognized. 

Potter Max. Line Size, Inches 
Number Fig. Current Amps L.xW.xH. 

620Al D 1 2.00xl.75xl.13 
620A2 D 2 2.00xl.75x1.13 
62081 E 1 2.00xl.75xl.13 
62082 E 2 2.00xl.75x1.13 
620Cl F 1 2.00xl.75xl.13 
620C2 F 2 2.00xl.75xl.13 
620A3 D 3 2.50x2.00x 1.13 
620A5 D 5 2.50x2.00x 1.13 
62083 E 3 2.50x2.00x 1.13 
62085 E 5 2.50x2.00x 1.13 
620C3 F 3 2.50x2.00xl.13 
620C5 F 5 2.50x2.00xl.13 
620Al0 D 10 2.50x2.00xl.50 
620810 E 10 2.50x2.00xl.50 
620Cl0 F 10 2.50x2.00x 1.50 
620Fl0 G 10 2.50x2.oox 1.50 
620A20 D 20 3.88x3.32x 1.50 
620F20 G 20 3.88x3.32x 1.50 

SERIES 618 PLUG-IN FILTERS 
A unique and invaluable aid to system installers and end users who find equip
ment incompatibility at the site. Plug the equipment into the 618 and the 618 
into the wall outlet to filter offending noise from such equipment as small 
motors, light dimmers, switching power supplies, and electromechanical relays. 
Recognized by U.L. Rated Voltage: 125 VAC, 60 Hz. Max. Leakage Current: 
1.25 rnA at 125 VAC. Test Voltage: Line to ground, 1500 VDC; line to line. 
15OOVDC. 

Potter 
Number 

618M2 
618M5 
618Ml0 

Fig. 

T 
T 
T 

Max. Line 
Current Amps 

2 
5 

10 

Size, Inches 
L.xW.xH. 

3.00x 1.50x 1.50 
3.00x 1.50x 1.50 
3.00x 1.50x 1.50 

B c 
ELECTRICAL SCHEMATIC 

I --7 --7 0 

~~ .!~- .!~- ~ 
L~L 

SERIES622 l" 

o E 

F G 

ELECTRICAL SCHEMATIC 

I --; --7 0 

:~ L~_ .!~_: 
L~L 

SERIES 620 l" 

ELECTRICAL SCHEMATIC 

T SERIES 618 

Potter Company P. O. Box 337 
A Varian Division North Highway 51 Wesson, MS 39191 

(601) 643-2215 TWX: 510-981-4072 
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Precision 616 provides 11/2 
digit resolution with 124 pro
grammable cut-off frequen
cies. Frequency range .01 Hz 
to 150 kHz. Gain 1, 2, 5 and 
10. Linear phase response 
available. 16 programmable 
filter channels. 

Dual Channel Anti-Alias 
Filter Precision 602 offers all 
the performance characteris
tics of the Precision 616 in a 
two channel instrument. 124 
programmable cut-off fre- . 

. quencies. Frequency range 
.01 Hz to 150 kHz. 

Call Don Chandler 

FILTERS (EXCLUDING CRYSTAL FILTERS) 

Precision 636 offers 3-digit 
resolution as standard with 
4092 cut-off frequency selec
tions. Optional31f2 digit instru
ment provides 6141 cut-off 
frequencies. Convenient key
board entry and LED displays. 
16 programmable filter channels. 

16 Channel Amplifier 
Precision 216 provides pro
grammable gain and program
mable calibration over a 300 
kHz bandwidth. Plug-in low 
pass filter. Programmable 6 
dBloctave rolloff. Differential 
input 100 dB CMRR. Less 
than 10 phase change with , 
gain. Four models: DC and AC, 
with and without gain ranging. 

16 Channel Filter-Amplifier 
Precision 416 lets you save 
35% by buying one instru
ment instead of a separate 
filter and amplifier. 62 
programmable cut-off fre
quencies. DC differentia) input 
stage with 100 dB CMRR. . 

. Programmable pre-filter and 
post-filter gain of 1-1000. 
Overload detectors built in. 

You want analog data to 
come clean before digital 
conversion. 

We keep extending your 
choice of Precision ways to 
do it. All programmable. All 
can interface with mini, 
micro or GPIB. 

16 Channel Anti-Alias 
Filters All come with time 
delay filters superior to 
Bessel. All have elliptics 
with 80 dB/octave attenua
tion. Typical phase match is 
112°, always within 2°. 

16 Channel Signal Condi
tioning Precision 316 provides 
programmable, computer
controlled conditioning for a 
variety of transducer inputs. 
1 % bandwidth DC, 80 kHz. 
Calibration and conditioning 
for charge, voltage and strain 
inputs. Isolated excitation 
supply. 

607-277-3550. Or write for complete specs and a demonstration. 

2700 
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SAW Bandpass Filters 
Surface Acoustic Wave Technology provides performance advantages and design 

flexibility that has proven to be invaluable to engineers in need of reliable, reproducible 
components featuring linear phase, temperature stability, small size, low shape factor and 
excellent rejection. Increasingly, SAW technology is meeting the exacting requirements of 
modern systems with high performance bandpass filters and other state-of·the·art signal 
processing components such as pulse compressors, delay lines, and resonator products. 
In addition to this broad product line, Sawtek provides the total engineering support 
needed to make the proper design trade-oils among key parameters in order to achieve 
the optimum performance available from SAW technology. 

WIDE BANDWIDTH 
TVRO and other receiver applications 

often require wide bandwidth filters designed 
to provide superior rejection and group delay 
performance. SAW bidirectional bandpass 
filters are available with fractional band· 
widths as large as 60% at frequencies 
approaching 1000 MHz. The high coupling 
materials used to achieve these bandwidths 
exhibit temperature coefficients of 72 to 94 
PPMI"C. Insertion loss from 25 dB to 30 dB 
is typical of this class of filters in order to 
optimize group delay and time spurious 
performance. Shape factors (45 dB:l dB) 
normally vary from 1.4:t to lB:1. 

Among a family of 70 MHz IF filters that is 
available off4he·shelf with bandwidths of 10 
MHz to more than 36 MHz is the represen· 
tative filter shown in the photograph below. 
This device provides a 24 MHz 3-dB band· 
width, 1.35:1 shape factor, and ± 10 nsec 
maximum group delay variation. The 
packaged filter dimensions are either 
0.87" xO.5" xO.2" or 0.6" diameter. Similar 
products are available at many other lsi or 
2nd IF frequencies. 

70 MHz 
6MHzlDIV 

lOW SHAPE FACTOR 
CATV modulator requirements and many 

similar applications require very low shape 
factor (45 dB:l dB) to eliminate adjacent 
channel interference while preserving linear 
phase. Sawtek manufactures numerous VSB 
filters for both U.S. and European CATV 
requirements. This class of filters exhibits 
shape factors between 1.15:1 and 1.3:1 with 
an insertion loss of 20 dB to 30 dB 
depending on the bandwidth and center 
frequency. Such low shape factors are 
offered for fractional bandwidths from 
approximately 10% to 20010. These perfor· 
mance features are achieved in a 
1.5" x1.0" xO.2" dual in·line package and 
clearly demonstrate the size advanlages of 
SAW technology. 

A representative filter shown below 
delivers 5.5 MHz bandwidth at 43.75 MHz 
center frequency and a shape factor of 1.2:1 
with ± 1° phase linearity and greater than 60 
dB rejection. Other products offered in this 
bandwidth range include Nyquist filters for 
CATV demodulators as well as various 
inexpensive components for modem, 
translator, and convertor applications with 
slightly higher shape factor requirements. 

Sawtek maintains a leadership role in SAW technology through the development 
and production of superior SAW components and a proven track record of 
delivering these reliable, high performance products on time and at a very compet· 
itive price in production quantities. Product reliability for Sawtek's broad range of 
military and commercial parts is insured by a watchful quality control program that 
meets even the exacting requirements of military and space applications. 

When your system demands the advantages of 
SAW Technology . .. Demand Sawtek. 

,=:::=~~I SA\l\lTEK 
·····~.Ii. INCORPORATED 
p.o. Box 18000, Dept. EM, Orlando, FL 32860, (305) 886·8860 

Sawtek produces hundreds of standard SAW products for both low and high volume 
programs in Cable Television, Satellite Communications, Modems, Radar, EW, and many 
other signal processing applications. In addition, Sawtek's custom design capability can 
provide technical assistance and rapid response to new design and production 
requirements at frequencies from 10 MHz to more than 1 GHz. Sawtek also designs and 
produces custom subsystems which incorporate SAW components. These include filter 
banks comprised of cascaded filters packaged in a single assembly, amplifier·filter 
modules with adjustable gain, and SAW resonator-controlled oscillators. Some of the 
common SAW bandpass filter products produced by Sawtek and their characteristics are 
summarized below. 

TEMPERATURE STABILITY 
Quartz materials are frequently used in 

narrower band applications where increased 
stability is necessary. Filters with bandwidths' 
from a few tenths percent to more than 5% 
are designed for quartz and exhibit total 
frequency shifts that are smaller than 50 
PPM for a DoC to 600C commercial 
temperature range and nominally 200 PPM 
for most -55°C to +85°C military 
requirements. Shape factors from 1.5:1 to 
3.6:1 are typical for these designs without 
sacrificing the high rejection expected of 
SAW devices. Insertion loss is normally 20·25 
dB in order to maintain time spurious 
suppression of 45·50 dB. Bandwidths as 
large as 30%'are implemented using quartz 
where higher insertion loss is tolerable and 
quartz performance is necessary. Both band· 
width and shape factor influence filter size, 
with larger sizes required for narrow band· 
widths and low shape factors. 

The performance shown below is a 60 
MHz center frequency device with a 1.0 MHz 
bandwidth, 60 dB near·in rejection, and 
phase linearity of ±2°. The shape factor (55 
dB:l dB) is less than 1.8:1. Sawtek has many 
existing quartz filter designs at other IF 
frequencies. 

lOW lOSS 
Sawtek offers low-loss SAW filters with 

insertion loss from 4 dB to 10 dB. The 
achievable insertion loss depends on many 
interrelated factors including the substrate 
material chosen, fractional bandwidth, the Q 
of matching components, the center 
frequency, and other design and fabrication 
parameters. This class of filters can also 
achieve triple transit suppression of 45 to 55 
dB without the added insertion loss required 
for bidirectional filters. Rejection is typically 
40 dB to 50 dB with shape faCtors greater 
than 1.6:1. These capabil~ies enable low-loss 
SAW filters to be used for front·end filters and 
in other applications where noise figure or 
dynamic range are limited by filter insertion 
loss. 

The filter example below achieves 5 dB 
insertion loss on quartz at 261 MHz with a 
0.5 MHz bandwidth. Passband ripple is less 
than 0.04 dB and triple transit suppression 
exceeds 50 dB. Some standard products are 
available and Sawtek offers rapid custom 
design for those applications that require this 
technique. 

261 MHz 
1 MHzlDIV 
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SAW Resonator Products 
Surface Acoustic Wave Technology provides performance advantages and design 

flexibility that has proven to be invaluable to engineers in need of reliable, reproducible 
components featuring linear phase, temperature stability, small size, low shape factor and 
excellent rejection. Increasingly, SAW technology is meeting the exacting requirements of 
modern systems with high performance resonators, resonator filters, oscillators, and other 
state-of·the·art signal processing components such as pulse compressors, delay lines, 
and bandpass filter products. In addition to this broad product line, Sawtek provides the 
total engineering support needed to make the proper design trade·olls among key 
parameters in order to achieve the optimum performance available from SAW technology. 

SAW RESONATORS 
Sawtek oilers SAW resonators at 

fundamental frequencies from 100 MHz to 
more than 1000 MHz. These are high Q 
components which are primarily intended to 
be used in oscillators and are also used for 
both bandpass and notch filters. Sawtek 
resonators are inherently spur free in 
oscillator applications, exhibit low motional 
resistance, and have a pulling range 
comparable to a 3rd overtone bulk wave 
crystal. Typical velues of Rs range from 
15 [l to 150 [l and capacitance ratios are 
nominally 2000:1. Incorporation of 
special metalization improves oscillator 
noise performance by permitting drive 
levels up to +20 dBm. These quartz 
devices can achieve temperature stabili· 
ty of less than 50 PPM from O"C to 60°C. 
Both one·port and two·port configura· 
tions are available. 

Sawtek maintains a large inventory of 
pre·tooled SAW resonator crystals 
including many frequencies for CATV 
convertor applications. New designs can 
also be tooled rapidly to meet custom 
requirements. The 668 MHz resonator 
shown below is representative of 
Sawtek's low·cost standard products. 

668 MHz 
85KHzlDIV 

SAW OSCILLATORS 
SAW resonator·controlled oscillators 

are currently produced by SaWlek for 
military and aerospace systems. 
Because they are able to operate at 
fundamentals of over 1000 MHz, SAW 
oscillators simplify deSign, reduce cost, 
and improve noise performance through 
the elimination'of multiplier stages. In 
many applications it is also possible to 
achieve adequate power in one stage to 
directly drive a mixer and thereby 
eliminate the need for a buffer/amplifier 
stage. 

Typical of the company's oscillator 
products is a fixed frequency, oven 
stabilized SAW resonator oscillator at 
740 MHz. All spurious and harmonics 
are down 60 dB; the short·term stability 
is ±2.5xl0-10 for 1.0 to 25 second 
averaging times and the phase noise is 
120 dBC/Hz for a 2.5 kHz offset. The 
frequency versus temperature stability of 
this miniature ovenized unit is ±2 PPM 
from _15° to +60°C. A maximum power 
consumption of only 1.75 watts at -15°C 
ambient is achieved. Sawtek also offers 
assistance in oscillator design for low· 
cost consumer and commercial applica· 
tions and is prepared to help evaluate 
the suitability of SfJIN oscillators for each 
new application. 

Sawtek maintains a·leadership role in SAW technology through the development 
and production of superior SAW components and a proven track record of . 
delivering these reliable, high performance products on time and at a very compet· 
itive price in production quantities. Product reliability for Sawtek's broad range of 
military and commercial parts is insured by a watchful quality control program that 
meets even the exacting requirements of military and space applications. 

When your system demands the advantages of 
SAW Technology ... Demand Sawtek . 
...... ... 
=r 411==== =~ ..... 
iib_. ~i ... ...... 

SLA\l\lTEK 
INCORPORATED 

P.O. Box 18000, Dept. EM, Orlando, FL 32860, (305) 886-8860 

Sawtek produces hundreds of standard SAW products for both low and high volume 
programs in Cable Television, Satellite Communications, Modems, Radar, EW, and many 
other signal processing applications. In addition, Sawtek's custom design capability can 
provide technical assistance and rapid response to new design and production 
requirements at frequencies from 10 MHz to more than 1 GHz. Sawtek also designs and 
produces custom subsystems which incorporate SAW components. These include filter 
banks comprised of cascaded filters packaged in a single assembly, amplifier·filter 
modules with adjustable gain, and SfJIN resonator·controlled oscillators. Some of the 
common SfJIN resonator products produced by Sawtek and their characteristics are 
summarized below. 

SAW RESONATOR FILTERS 
SAW resonator filters provide high 

rejection and low loss for narrowband 
applications requiring 0.01% to 0.25% 
fractional bandwidths. This family of 
Sawtek's resonator filters is charac· 
terized by a "new shape" in narrowband 
filter technology. The unique shape 
demonstrated in the performance 
photographs below arises from the 
combination of transversal filter and 
resonator characteristics: the narrow· 
band response produced by the 
resonant cavity emerges from the 
broader passband of the input and 
output transducers. 

Two pole versions typically exhibit 
from 2 dB to 5 dB insertion loss with 15 
dB to 20 dB near·in rejection and 55 dB 
to 75 dB ultimate rejection. The two·pole 
537 MHz resonator filter shown on the 
left below has a matched insertion loss 
of only 4.5 dB, 18 dB close-in rejection, 
and 60 dB ultimate rejection. 

Rejection which is beyond the 
measurable range of most test 
instruments can be achieved by 
cascading these two-pole units into 
multipole configurations. Depending on 

53Z5MHz 
5MHzlDIV 

the number of poles, this technique 
provides from 20 dB to 60 dB of near·in 
rejection, improved shape factor and 
reduced flyback. Insertion loss generally 
increases at a rate of less than 1 dB per 
pole for these filters. The six pole 149.3 
MHz filter on the bottom right has an 
insertion loss of only 5.7 dB and an 
ultimate rejection of over 100 dB. 

Sawtek's resonator filters are provided in 
individual two-pole stages in TO·S and TO·S 
packages and in custom modules when 
several of these 2 pole units are cascaded. 
Sawtek offers standard resonator filters and 
also rapid custom design. 

149.3 MHz 
1.5MHzlDIV 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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2700 

SPECTRUM TROL 
ELECTROMAGNETIC COMPATIBILITY TESTING, 

CONSULTING & EMI/RFI CONTROL 
Spectrum Control designs, 

manufactures and markets a broad 
line of electromagnetic compatibility 

(EMC) products. Products designed to 
protect electronic equipment against 

interference from random electro
magnetic waves. In addition, Spectrum 
Control offers cus.tomers complete 
consulting services and a broad range 
of diagnostic testing options. 

NEW filtered-shielded subminiature 0 connectors 
are a cost effective way to comply with FCC, VDE, MIL-STD-461, 

See EEM pages 2-1476 and 2-1477 Section 2100_ 

EMC TESTING 
AND CONSULTING. 

FCC-VDE-CISPR-MIL 461 

Bulletin": 27-0027-22 

THREADED·MOUNT 
EMI/RFI HERMETICALLY·SEALED 

FILTERS AND CAPACITORS. 
EEM pages 1-1522, 10 1523 

;··l)",,*WIi!##l\~4~'!,#fI(J Bulletins: 27-0027-42 
27-0027-43 

BUSHING STYLE, RESIN·SEALED 

.1 . EMI/RFI FILTERS AND 
~ CAPACITORS. 
1~1 EEM pages 1-1524, 1-1525 

.~ Bulletins: 27-0027-43 T 27-0027-46 

SOLDER·IN 
EMI/RFI FILTERS AND 

CAPACITORS. 
EEM pages 1-1526, 1-1527, 

Bulletin: 27-0027-47 

COAXIAL SIGNAL 
LINE FILTERS. 

EEM page 1-1523 

Bulletin: 27-0027-52 

POWER LINE 125 VAC. 
EMI/RFI filters 
EEM page 1-1528 

Bulletin: 27-0027-51 

FI L TER PLATE 
ASSEMBLIES. 
EEM page 1-1529 

Bulletin: 27-0027-55 

EMI/RFI SHIELDING 
AND GASKETING. 
EEM page 1-1530 

Bulletins: 27-0027-26, 27-0027-27, 
27-0027-28,27-0027-29, 27-0027-32, 
27-0027-37, 27·0027-38 REV.O 

EMI/RFI SHIELDED 
VIEWING WINDOWS. 
Bulletin: 27-0027-41 

EMI/RFI AIR 
VENT PANELS. 
Bulletins: 27-0027-39 
27-0027-40. REV.O 

~ Since 1968 ... making technology compatible with technology. 

2700 

SPECTRUM CONTROL INC. 2185 West Eighth St., Erie, PA 16505 - Phone (814) 455-0966 - lWX 510-699-6871 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1521 



2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

EMI/RFI FILTERS 100 VDC @ 125°C 

SPECTRUM WVDC RATED LENGTH 
CONTROL CURRENT FILTER L 
NUMBER 85°C 125°C (AMPS) CIRCUIT + .030 (.76) 

54·367·005 150 100 15 C.45uF .372 (9.45) 

51·353-119 150 100 .5 LTOP .72Jl (18.49) 

DCR 
OHMS 

INSERTION LOSS DB (FULL LOAD) 

MAX. 75kHz 150kHz 300kHz lMHz 

.005 12 19 25 36 

.6 24 35 47 65 

lGHz 

70 

70 

I 

• .375 DIAMETER 
• 100 VDC @ 1250 C 
• Filters are supplied with lockwasher 

and .hex nut. 
• Recommended Mounting Torque 

48 IN.·OZ. Maximum. 
• Sliver Plated Cases 

l 51·353·121 150 100 1 LTOP l/na'118.49) .25 15 27 36 57 70 L\ 
• Solder Coated Terminals 

(5.200~' l±t · .. ~~~ "n . ..,,, .. 51·353-123 150 100 3. LTOP .728.(18.49) .06 6 22 29 44 

51-353-125 150 100 5 L TOP .728 (18.49) .015 12 20 26 37 

51-311·319 150 100 .5 Pi .778 (19.76) .3 33 51 69 80 

51·311·320 150 100 1 Pi .778 (19.76) .25 19 41 60 80 

51·311·321 150 100 3 Pi .778 (19.76) .06 - 16 41 75 

51·311·322 150 100 5 PI .778 (19.76) .015 - 6 28 65 

51·351-605 150 100 2 T 1.164 (29.57) .1 6 25 34 57 

EMI/RFI FILTERS 125 VAC 0-400 Hz @ 125°C 

'SPECTRUM RATED LENGTH OCR INSERTION LOSS DB (FULL LOAD) 
CONTROL CURRENT FILTER L OHMS 
NUMBER (AMPS) CIRCUIT ±.030 (.76) MAX. 75kHz 150kHz 300kHz lMHz 

51·353·110 1 L TOP .72B (lB.49) .25 B 17 29 50 

51·353·112 3 L TOP . 728 (18.49) .05 B 13 20 35 

51·353·114 5 LTOP .72B (18.49) .015 8 12 20 30 

51·353-116 10 L TOP .728 (18.49) .01 5 15 20 30 
51·311·306 .25 PI .778 (19.76) 1.5 15 31 48 70 

51-311-315 .5 Pi .778 (19.76) .6 15 33 50 BO 

51·311-316 1 Pi .778 (19.76) .25 - 20 40 70 

51·311-317 3 PI .778 (19.76) .05 - - 20 55 

51·311-318 5 PI .778 (19.76) .02 - - - 44 

51·351-601 4 T 1.164 (29.57) .063 5 11 18 33 

51·351-602 2 T 1.164 (29.57) .10 8 13 21 43 

54-367·006 15 C .25 uF .372(9.45) .005 10 17. 23 33 

54·367·007· 15 C .015 uF .372 (9.45) .005 - - - 6 
54·370·006 15 C .50 uF .561 (14.25) .005 16 23 28 39 

EMI/RFI FILTERS 240 VAC O-I!O Hz @ 125°C 

SPECTRUM RATED LENGTH DCR INSERTION LOSS DB (FULL LOAD) 
CONTROL CURRENT FILTER 
NUMBER (amps) CIRCUIT 

51·320-022 .5 LTOP 

51·320-024 1 L TOP 

51·320-026 3 L TOP 

51-320·028 5 L TOP 

51-323·001 10 L TOP 

51-322·011 15 L TOP 

51-321·316 .5 Pi 

51-321·317 1 Pi 

51-321·318 3 Pi 

51-321·319 5 Pi 

51-321·306 10 Pi 

51-321·610 1 T 

51·321·611 2 T 

51-321-617 10 T 

54·310-009 15 C .25uF 

MIL-STD-461 FILTERS 

PART 
NUMBER 

A ... 187- It = .312 

SERIES 2080 1---::,=.SC=.'",2OJ!O.=XX:o.X,."...--l 
50 VDC 002 009 

_ sSDe TO 0D3 010 
1250C 004 011 

SERIES 2360 
300 VDC 
115 VAC 
0·400 hZ 

-55"C TO 
125°C 

005 012 
ooe 013 
001 0104 

SCI 2360-XXX 

002 ... 
003 010 
D04 011 
ODS 012 
006 013 
007 014 

L OHMS 
±.o30 (.76) MAX. 75kHz 150kHz 300kHz lMHz lGHz 

.875 (22.23) .3 25 38 48 70 70 

.875 (22.23) .21 15 30 38 60 70 

.875 (22.23) .03 6 19 25 45 70 

.875 (22.23) .007 6 19 24 37 70 

1.006 (25.55) .0075 5 14 19 30 70 

1.530 (38.86) .005 6 19 25 35 70 

1.170 (29.72) .3 44, 61 75 80 80 

1.170 (29.72) .40 35 53 70 80 80 

1.170 (29.72) .03 6 31 55 80 80 

1.170 (29.72) .02 - 17 40 75 80 

1.170 (29.72) .0045 - 6 15 56 80 

1.170 (29.72) .6 25 49 60 70 70 

1.170 (29.72) .08 10 28 40 . 70 70 

1.170 (29.72) .0075 14 18 24 36 70 

.483 (12.27) .005 12 17 23 34 70 

MINIMUM INSERTION LOSS (db) per 
R~JD r---- MIL-5TD·22OA, FUL.L LOAD 

AMPS 10 -r-"--,-3-0-r-, .. ......:,r-3-00-,---;-~ 
kHz kHz kHz kHz ~HZ MHz 1 ~OHZ 

I 
2 
3 

10 

I , 
3 

10 

." 

.S 

.2S 

.5 

30 ! 50 

I " 

to 

70 

" 20 

" 
" 17 

70 

" " 42 
33 
29 

70 .. 
32 

• 
3 

" 

70 
70 
70 
6.2 
54 

70 
70 
59 

" 22 

70 
70 
70 
TO 
70 

70 
70 
70 
TO 
70 .. 

.. .. 

.0 

.0 

.0 
70 

'0 '0 .0 
TO 
70 

70 

70 

80 

80 

80 

80 

80 

lGHz 

70 

70 

]0 

70 

80 

80 

SO 

SO 

SO 

70 

70 

70 

60 
70 

MAX. OCR 
O>"'C 
"OHMS 

12 
3 

12 
3 

.75 
,119 
.081 .... 

.75 
,189 
.081 .... 

; 

-~ ~ -.-~ 
FLATJ_ : : : L- TH~J~tL---------l~JENOS 

(9~~) .350 
MAX. (8.89) 

• .375 DIAMETER . 
.125 VAC 0·400 Hertz @ 1250 C 
• Filters are supplied with lockwasher 

and hex nut. 
• Recommended Mounting Torque 

48 IN.·OZ. Maximum . 
• Silver Plated Cases 
• Solder Coated Terminals 

(F5.~.08T)~ V4_28~UNF_2A (1.27 x 1.78) .050 x .070 SLOT 
BOTH ENDS 

J- :',: L- TH~J~tL---------l~J 
(~~) .350 
MAX. (8.89) 

• .687 DIAMETER 
• 240 VAC @ 1250 C 0-60 Hertz 
• Filters are supplied with lockwasher 

and hex nut. 
• Recommended Mounting Torque 

60 IN.·OZ. Maximum. 
• Sliver Plated Cases 
• Solder Coated Terminals 

(635) 5/16.24 UNF • 2A (1.57 x 3.18) 
2~ BOTTOM END .052.X.125SLOT 

FLAT I \ BOTH ENDS 

- . --~~ 
J I' l lJ 1--(7.92) .312J 

.687 ±.015 .530 -+- L 
(17.45 ±.38) (13.46) 

~ 

I I 
MULTI-SECTION 

.000D 
(1.52) 

TOP 

TOP 

. ~ 
SPECTRUM CONTROLIric 

Since 1968 ... making technology compatible with technology. 
2185 West Eighth St., Erie, PA 16505 • Phone (814) 455-0966 TWX 510-699-6871 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

LOW PROFILE L CIRCUIT FILTERS 

RESIN SEALED I 
SPECTRUM RATED WORKING VOLTS 
CONTROL DC 
NUMBER CURRENT +85'C +125' 

51-717-001 15 amps 100Vdc 50Vdc 

51-717-007 15 amps 125Vac 125Vac 

SPECTRUM RATED WORKING VOLTS 
CONTROL DC 
NUMBER CURRENT +85'C +125' 

51-359-001 15 amps 100Vdc 50Vdc 

51-359-007 15 amps 125Vac 125Vac 

L-SECTION 

~ 

THREADED END I = 

DCR 
MAX. 

.01 

REFER 
CAP. 

1.4J-1F 

.01 .015J-1F ±20% 

L-SECTION 

~ 

THREADED END r 

OCR REFER 
MAX. CAP. 

.01 1.4 uF 

.01 .015J..1F ±20% 

L-SECTION 

~ 

THREADED END r 

- 'l~~ - - '4'~;' 1-

MINIMUM INSERTION LOSS dB 

30KHz 150KHz 300KHz 1MHz 10MHz 1GHz 

15 28 33 44 60 70 

- - - 6 25 60 

I-;}~\;-I~~I-I ~ 
"28UNF.~C5COIAMIN 

.. ~ 

I '" I - 1415)-

MINIMUM INSERTION LOSS dB 

30KHz 150KHz 300KHz 1MHz lOMHz 1GHz 

15 28 33 44 60 70 

- - - 6 25 60 

~~~ ~-~ 

I ,,, ... .25, I '''''. \I"~E~NF'2A1 (~) 1- 190 MAX. 

~" "I"~' II'''''' 

- ,~ - .'~i.:;:=J -. -
I 150UAX _ 

_ _ (3.81) 

200:.010 
(~08 ·02$) 

SCI PART NO. WORKING VOLTAGE MINIMUM INSERTION LOSS(dB) PER MIL-STD-220A. FULL LOAD. 25'C 
MIN. CAP. 

A = .187 A = .312 -55 to +85'C -55 to +125'C 30KHz 150KHz 

SCI-2350-000 SCI-2350-001 .3.iJF 
115VAC 

- 300Vdc 4. 15 

L-SECTION 

~ 
THREADED END r 

SPECTRUM RATED WORKING VOLTS 
CONTROL DC 
NUMBER CURRENT + 85'C +125' 

51-344-006 15 amps 100Vdc 50Vdc 

COAXIAL SIGNAL LINE FILTERS 
Conne<;IO' .UG·909U 

~«ot ... 
~---Ll'''' 
FIG. 1 I-'I~~: oo~,-L .1-

1635-79) 

SPECTRUM RATED 
CONTROL DC 
NUMBER CURRENT 

52-706-304 30 rna. 

52-706-306 30 rna. 

52-706-307 30 rna. 

SPECTRUM 
CONTROL RATED 
NUMBER DC 

52-706-802 10 rna. 

WORKING VOLTS 

+ 85'C + 125'C 

- 100Vdc 

- 100Vdc 

- 100Vdc 

WORKING VOLTS 

+ 85'C + 125'C 

- 100Vdc 

OCR REFER 
MAX. CAP. 30KHz 

.01 1.4 J-IF 15 

OCR 
MAX. PASS BAND 
n 

- DC-30 MHz<4dB 

- DC-1 MHz<2dB 

- DC-2.5 MHz<2dB 

OCR 
MAX. PASS BAND 
n 

.5 <2dB DC to 13 MHz 

300KHz 1MHz 10MHz 1GHz 10GHZ 

21 31 50 70 80 

MINIMUM INSERTION LOSS dB 

150KHz 30QKHz 1MHz 10MHz 1GHz 

28 33 44 60 70 

UG·261 BJU 

MINIMUM INSERTION LOSS dB 
FIG. 

20MHz 50MHz 100MHz 1GHz 

- 10 30 60 2 

70 70 70 70 1 

50 70 70 70 2 

MINIMUM INSERTION LOSS dB 
FIG. 

40MHz 60MHz 80M Hz 1GHz 

40 70 80 80 3 

~ ~nce 1008 ... making techrdogy compatible v,;1h 1echndogy. 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

EMI/RFI FEED THROUGH CAPACITORS AND FILTERS 

CAPACITANCE 
SCI PART AND WVDC RATED ELECTRICAL 1 
NUMBER TOLERANCE @125°C CURRENT FIG. CIRCUIT MHz 

54·790·018 l000pF 
~80% 

l00V lOA I c. --20% 

54·790·019 2700pF +80% 100V lOA I C -20% -
54·79()'020 5600pF· +80% l00V lOA I C --20% 

54·790·021 .OluF 
+80% 

l00V lOA I C --20% 

54·79()'022 .027uF 
+80% 

100V lOA I C 10 -20% 

54·79()'023 .056uF 
+100% 50V lOA I C 17 -0% 

51·729·003 .027uF REF. l00V lOA II L 10 

51·729·303 1500pF REF. l00V lOA II 1T -

51·729-305 5500pF REF. 50V lOA II 1f -

51-729·312 .01uF +80% 50V lOA I 1T --20% 

CAPACITANCE RATED 
AND DC RATED ELECTRICAL 

MINIMUM INSERTION LOSS(dB) 
PEA MIL·STD 220 (NOTE 1) 

3 10 30 100 300 '-10 
MHz MHz MHz MHz MHz GHz 

- - 11 20 28 28 

- 9 18 27 33 35 

- 15 24 33 37 40 

9 20 29 38 45 50 

20 30 37 45 50 55 

26 36 41 45 50 60 

20 30 37 45 50 60 

- 5 15 42 65 70 

7· 14 30 55 70 70 

8 15. 40 65 70 70 

MINIMUM INSERTION LOSS(dB) PER MIL-STD 220 (NOTE 1) 

1 3 10 30 100 300 1010 

4-40 THREAD 5/32 HEX 
RESIN SEALED 

50,100 WVDC @ 125°C 

1

'56 •. 
015 1 

1
-·51O .. 03.,-r-- 31o .. 031-1 _.13~EX~ 

(13) '/ 

1"0' .79) 17" . 791 OIA.025 $' 
. 005 

~;/, 
#4-40 ~ .220' 01s_I __ L 120 . 015 I 

UNC.': 1·1559 '381 I ".05' .38) FIG. I 

I 
156 '" 1--l\"., .. --,~ ~,- ,,::'" ~rn 

~~q;r 
.#4.401.220 • .Q15_1 __ ~ 120 . 015 I 
UNC-2,b1 (5.59 ' .. 38) I (305 38) 

FIG. II 

SCI PART NUMBER TOLERANCE VOLTAGE CURRENT FIG. CIRCUIT MHz MHz MHz MHz MHz MHz GHz 

6-32 THREAD 5/32 HEX 
RESIN SEALED 

50, 100 WVDC@ 125°C 
54·779·013 

54·779·014 

54·779·015 

54·779·016 

54·779·017 

54·779·018 

54·779·019 

51·726·002 

51·726·001 

51·726·008 

51·726·017 

SCI PART 
NUMBER 

54·785·011 

54·785·012 

54·785·013 

54·785·014 

'54·785·015 

54·785·016 

54·785·017 

51·712·003 

51·712·001 

51·744·002 

51·712·069 

1·1524 

1000pF 
~100% 

100V lOA -0% 

2700pF 
.. 80% 

100V lOA -20% 

5600pF 
+80% 

100V lOA -20% 

.01uF 
..... 80% 

100V lOA -20% 

.027uF 
+100% 

100V lOA -0% 

.056uF 
-100% 

50V lOA -0% 

.10uF 
+100% 

50V lOA -0% 

.022uF REF. 100V lOA 

1500pF REF. 100V 3A 

5500pF REF. 50V 3A 

9000uF REF. 50V' lOA 

CAPACITANCE RATED 
AND DC RATED 

TOLERANCE VOLTAGE CURRENT FIG. 

2000pF 
.. 100% 

150V lOA I -00/0 

5000pF ·80', 150V lOA I -20% 

.OluF 
+800/0 100V lOA I -20% 

.027uF 
,,80% 

lO0V lOA I -20% 

.056uF 
.. 809-0 

100V lOA I -20% 

.1uF -ao% 100V lDA I -20% 

.27uF 
·80', 

50V lOA I 20', 

.022uF REF. 100V 10A II 

1500pF REF. 100V lOA II 

5500pF REF. 200V lOA III 

.012uF REF. 50V lOA III 

I C - - 5 

I C - - 9 

i C - - 15 

I C - 9 20 

I C 10 20 30 

I C 17 26 36 

I C 22 31 40 

I L 7 17 27 

II 1T - - 5 

II 1T - 7 14 

II 1T - 8 18 

MINIMUM INSERTION LOSS(dBI 
PER MIL·STD 220 (NOTE 11 

ELECTRICAL 100 1 3 10 30 100 300 
CIRCUIT kH' MH, MH, MH, MHz MH, MH, 

C - - - 8 17 26 32 

C - - 6 15 24 33 37 

C - - 9 20 29 38 45 

C - 8 18 28 37 45 50 

C - 15 24 34 41 45 50 

C - 20 29 38 44 47 55 

C 10 28 37 45 50 55 60 

L - 7 17 27 34 43 50 

1T - - - 5 15 42 65 

1T - - 7 14 30 55 70 

1T - 5 9 18 45 65 70 

14 24 28 

18 27 33 

24 33 37 

29 38 45 

37 45 50 

41 45 50 

44 47 55 

34 43 50 

15 42 65 

30 55 70 

45 65 70 

1·10 
GH, A 8 

34 .421 .328 
(10.7) (8.33) 

40 .421 .328 
(10.7) (8.33) 

50 
.421 .328 

(10.7) (8.33) 

55 
.421 .328 

(10.7) (8.33) 

60 
.421 .328 

(10.7) (8.33) 

65 .421 .328 
(10.7) (8.33) 

70 .421 .328 
(10.7) (8.33) 

60 .850 .280 
(21.6) (7.11) 

70 .890 .312 
(22.6) (792) 

.413 .265 
70 (10.5) (6.73) 

.413 .265 
70 (10.5) (6.73) 

28 

35 

40 

50 

55 

60 

65 

60 

70 

70 

70 

C 

-

-

-

-

-
-

-
.266 

:6.76) 

.. 266 
(6.76) 

.242 
(6.15) 

.266 
(6.761 

__ 500_ 031--1-.320 '031- I (~~:6". ~~:) I 
(12.7 ~ .79) (8.13' 79) -HEX-

~0320IA'005~' (81' .13) 

I~ ~ \ ' :'. : , . ..l..! .-
--E==ti·--1ItH\Ij,i":·",,\,"·,+t~T .... . / -

#6-32 ~.225 !; .01s~' __ I_.125 • 015 ' 
UNC.'; 1-1572 0 .3.) 13.18 . 3., FIG. I 

_.500 •. 031_1_.320 .. 1)3' _ I (~5;' -_O~) I 
(12,7 •. 79) (8.13 .' .79) _ HEX _ 

~.Q1.DIA"005€$1 
(.46 •. 13) ;r 

E~===i+1tt+·'-"...;:++; ~-.l ,'. . 
. ,,:',11\ ii"'. T - \ -

#6·32 ..,t.225 •. 015 .. , __ 1_ .. 125 .. 01S -

UNC.'; 1-"72' .3.) 131.' .3.' FIG. II 

8-32 THREAD 3/16 HEX 
RESIN SEALED 

50,100,150,200 WVDC @ 125°C 

E 

-

-

-

-

-
-

-

.040 
(1.02) 

\ 

'\ 1:8;5'.0,~ 
_ ... , .. 03'_' _265' 0"_ I-HEX] 

.032 
(81) 

.040 
(1.02) 

.032 
( .81) 

-C, ",+4 094· 015 FIG. III 
( • 38~ 12 39' 38 I 

Since 1968 ... making technology compatible with technology. 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

EMI/RFI FEED THROUGH CAPACITORS 12-32 THREAD RESIN SEALED 
50,100,200,250 WVDC @ 125°C CAPACITANCE RATED 

AND DC RATED 
SCI PART NUMBER TOLERANCE VOLTAGE CURRENT 

54·B04·002·101M IOOpF ::!:20% 250V lOA 

54·B04·oo2-471M 470pF ::!:20"!.. 250V lOA 

54·B04·002·102P 1000pF 
+100% 

250V IDA 
-0% 

54·B33·001 2700pF 
+100% 

250V IDA -0% 

54·B33·002 6800pF 
+100% 

200V IDA -0% 

54·833·003 .OluF +100% 
200V lOA -0% 

54·B33·004 .015uF +100% 200V IDA -0% 

54·833·005 .033uF 
+100% 

l00V IDA -0% 

54·833·006 .068uF 
+100% 

100V IDA -0% 

54·B33·007 .1uF +100% 50V IDA -0% 

54·766·003 .1uF +80% 
200V IDA -20% 

54·766·004 .27uF 
+80% 

l00V IDA -20% 

54·766·005 .68uF +80% 
l00V IDA -20% 

54·BI7·005 l.4uF 
+1000/0 

50V IDA -0% 

EMI/RFI FILTERS 

CAPACITANCE RATED 
SCI PART AND DC AATED 100 
NUMBER TOLERANCE VOLTAGE CURRENT FIG. 

kH, 

51·719-022 1300pF REF. 200V IDA I -

51·714·001 1500pF REF. 250V iDA 11 -

51·714·003 1500pF REF. 250V IDA II -

51-719-011 2500pF REF. 500V IDA I -

51·714·002 5000pF REF. l00V IDA II -

51-714-004 5000pF REF. 100V IDA II -

51-719--021 5500pF REF. 200V IDA I -

51-719-042 .01uF REF. 20QV IDA I -

51-714-058 .025uF REF. l00V IDA II -

5H09·005 .04uF REF. 100V IDA III -

51·709·013 .1uF REF. 50V IDA III 5 

EMI/RFI FILTERS 

CAPACITANCE RATED 
SCI PART AND DC RATED 
NUMBER TOLERANCE VOLTAGE CURRENT 

51·732·009 .05uF REF. l00V lOA 

51·732·001 .luF REF. l00V lOA 

51-732·008 .18uF REF. 50V lOA 

MINIMUM INSERTION LOSS (dB) PER MIL·STD 220 (NOTE 1) 

100 1 3 10 30 100 300 1·10 
FIG. kH, MH, MH, MH, MH, MH, MH, GH, 

I - - - - - - 10 20 

I - ~ - - - 12 22 30 

I - - - - 12 22 30 35 

I - - - 10 19 27 33 40 

I - - 7 lB 28 35 40 45 

I - - 12 22 30 3B 45 50 

I - - 15 25 33 40 45 50 

I - - 20 30 40 4B 50 55 

I - lB 27 37· 44 4B 55 60 

I - 22 30 40 46 50 55 65 

II - 20 29 38 44 47 55 65 

II B 2B 37 45 50 55 60 70 

II 17 37 44 50 52 60 65 70 

III 25 44 52 55 65 70 70 70 

MINIMUM INSERTION LOSS (dB) 
PER Mll·STD 220 (NOTE 11 , 3 '0 30 100 300 1-10 

MH, MH, MH2 MH, MH, MH2 GH, E F 

- - 5 10. 35 60 70 
.040 

(1.02) -

- - 5 15 43 60 70 
.032 .250~.015 
(.Bl) (6.35~.38) 

- - 5 15 43 60 70 
.032 .235~.015 

(.Bl) (5.96".3B) 

- - 12 20 45 
.040 

60 70 (1.02) -

- 7 12 35 60 70 70 
.032 .250±.O15 
(.Bl) (6.35+.38) 

- 7 12 70 70 
.032 .235~.015 

35 60 (.Bl) (5.96".38) 

- 7 12 25 50 70 70 
.040 -(1.02) 

- 10 lB 35 60 70 70 
.040 -(1.02) 

10 15 40 60 70 70 70 .032 .250~.015 
(.Bl) (6.35±.3B) 

15 20 50 65 70 70 70 .032 .250~.015 
(.Bl) (6.35~.3B) 

lB 40 65 70 70 70 70 
.040 .250±.015 

(1.02) (6.35~.3B) 

MINIMUM INSERTION LOSS (dB) PER Mil -SID 220 (NOTE 1) 

100 1 3 10 30 100 300 1-10 
kH, MH, MH2 MH, MH, MH, MH, Gtu 

- 15 25 55 70 70 70 70 

5 18 40 65 70 70 70 70 

B 20 45 70 70 70 70 70 

~'" "'+'06 ",~ IE2 ;1 I '" 9 791 (l0J 791 I HEX 

--F"~-i$ 
FIG. I --

~~;x~ 
.~. 

--i~~5" 'Oldl--h;59." ,.~:-l 
#1Z-32UNEF·2 I 

.1. 
r'==::Hi.1mr *ffirl 

~~~ . 005 L +--+ 
tal' 13) I (;81~" °ia) I I (!8is', °3~~ 

FIG. " 

12-32 THREAD RESIN SEALED 
50, 100, 200, 500 WVDC @ 125°C 

~"3' 0,,--l-3S9. 03,-1 I (~5f5!" o~) I 
~I ""' .• I··"··l:~~~ 

FIG. I 

~9" 03'~_"3.03,-l IF.,,,J 
I '23"79)~ ,,"·79, 101',1'.,38'1 

--- \\"1 T m· 
.312." .DlsH.'S7: .015 ~~x~ 
(7.92:38) (399::.38) .187-.015 

(4.75 ~ .38) 

FIG. II 

r"7 0"+'" 03'l ,:'~, 0;: 
.~~'.m 
=~T'OO5W. 

',2.32rr406· 'OlsH- 281 . DIS - 13 ~H~X~ 
UNEF-2A (10.3' 38) [714' 36) 187 _ .e115 

(475- 381 

FIG. III 

Y4-32 THREAD 5/16 HEX 

RESIN SEALED 
50,100 WVDC @ 125°C 

NOTE 1: J.L. WITH RATED CURRENT FOR "C'· CIRCUITS 
AND WITHOUT CURRENT FOR "7r" CIRCUITS. I'::~: ';'9~--h:", ~'lf' 

EEM 1983 

Since 1968 , .. making technology compatible with technology. 

_.296:.015 
(7.52:.38) 

FIG. I 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

SOLDER-IN EMI/RFI FILTERS EYELET MOUNT ,,'BAWG 
PI-SECTION (47 '03BI 1 00 MIN TINNEO LEAD 

'00' '" 185·015 (254MINI \ 
".005 100-015 1254' 38) 

1350.0 rMr l r l' r-(3.43 ~O.12) 

I -1-
I 1 r,ooM'NI 12S.4MIN.\ 

~ 
(3.68 ~ 0.38\ 

'45 ~ .015 

~ - - -- . 
- (j) -

OPTIONAL SPLIT I I 

_ .190! 005 

I ~83!.'27)-

>- .103'.015 '45 '".015 
110' 015 
~.-

237 (2.62 • 0.38\ (368 '038\ l.J L·~ (6.35 • 0 79.1 156 •. 031 
(279- 38) -015 Figure I 

(6.02 '038) 

SPECTRUM DC 
CONTROL CUR-
NUMBER FIGURE RENT 

51-713-002 I lOA 

51-708-001 II lOA 

SPECTRUM DC 
CONTROL CUR-
NUMBER FIGURE RENT 

51-703-001 I lOA 

51·707·002 II lOA 

51·750·301 II lOA 

51-750·302 III lOA 

SPECTRUM oe 
CONTROL CUR· 
NUMBER FIGURE RENT 

51-704·001 I 25A 

SOLDER-IN EMI/RFI FILTER 
PI-SECTION 

WVDC 

85'C 125'C 

200 100 

350 200 

WVDC 

85'C 125'C 

350 200 

250 125 

100 70 

100 70 

WVDC 

85'C I 125'0 

750 I SOD 

CAP. 

1500pF 

3000pF 

CAP. 

1500pF 

Minimum 
1750pF 

12000pF 

22000pF 

CAP. 

3000pF 

Figure II (80 -079) (318- 791 

MINIMUM INSERTION LOSS PER MIL-STO-220 

10MHz 130MHz 100MHz 300MHz 1-1OGHz 

5 12 40 60 60 

10 25 50 65 65 

MINIMUM INSERTION LOSS PER MIL-STD-220 

3MHz lOMHz 30MHz 100MHz 300MHz HOGHz 

- 8 17 45 65 65 

- 8 17 45 65 65 

10 25 50 70 70 70 

12 35 60 70 70 70 

MINIMUM INSERTION LOSS PER MIL-STO·220 

10MHz I 30MHz I l00MHz 1300MHZ 11'1OGHZ 

8 I 25· I 50 I 70 I 70 

-

Figure I 
250 • 001 (3.96 • 0.79) 

MOUNTING 
SURFACE 

(7 14 MAX.) 
281 MAX. r (':'~:O~~' I l 

"68.38'~' __ ~. _ 145· 015 . 

J '1 I I 093·02 
I "20AWG ~"" -(2.36'51) 

.156-.02 

Figure II 14':f :O~I (396' 051) 

(8.71 MAX.) 

343 MAX 

. 'I':'~:'~:' -r l 
(3,~:g~,~--~-

. I' "" r-rt '56· 02 
I *20AWG 1396' 511 I-- 219' 02 

Figure III 'i·:g :~~l (556' 51) 

"'." IIIMIo! .... J 

-~~ 
l ;:~ 1 ,,:';',~:, J Fillure I 

SPECTRUM DC WVOO MINIMUM INSERTION LOSS PER MIL·STD·220 
CONTROL CUR· 
NUMBER RENT 85'C 125'0 

51-723-301 lOA 200 100 

51·723·303 lOA 300 200 

LEADLESS FILTERS SOLDER-IN 
EMI/RFI FILTERS 
PI-SECTION 

SPECTRUM wvoe 
CONTROL 
NUMBER FIG. 85'0 125'C 

51-707-()04 I 250 125 

51-758-301 II 100 70 

51-758-302 II 100 70 

51-740-001 III 150 100 

51-740-003 N 300 200 

CAP. 10MHz 

5500pF 14 

1300pF 5 

CAP. 

17SOpF 

1750pF 

12,ooOpF 

2500pF 
+100% -:0% 

2500pF 
+85% -0% 

30MHz l00MHz 300MHz l-lOGHz 

30 55 65 65 

15 30 45 55 

MINIMUM INSERTION LOSS PER MIL-STO 220 

lOMHz 30MHz l00MHz 300MHz 1-1OGHz 

7 18 44 65 85 

7 18 44 65 65 

20 42 60 70 70 

11 20 45 60 70 

11 20 45 60 70 

.145 ~.OI5 

~. ,.'::.':':n - . _-~-' .. 
I " L..:!.= _ ...... 

Fi ure I' IS7!;02 013::.02 9 
.. , 

(3 .• :tO.Sl] 12.3I:!0.5.11 

l t~1;:~~lrr 1 C1~:~1 C.070TYP. 
, ~--i' 1 I (1.7ITYP) 

FI II (=;·~'~- -H------F}-~ 
gure HOLE , '. 

, , . ~
.(~::;~' 

.149:t.OO6 . 
(3.78 !"O.I52) - I ~ 

Figure III 
073 MAXIMUM 

(1.85 MAXIMUM) 

L ';:':'.":'ia'1 
.281 ~ 012 .085 :: 020 I- 17.14 ",0.3') -I (2.18 ::0.50) 

-UR=-=-=-m 
L ,,:':'.,;g'ia'1 

.281 ::.012 .08S ~ 010 I- 17.14 ::0.311 -\ (2.16 :025) 

-tl------m 
Since 1968 making technology compatible with technology. 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

.093 :!;,OIS .093 :!:.015 

SOLDER-IN EMI/RFI FILTERS AND CAPACITORS .093'015 1238±0.38' Wi ~0.38;'" 015 

Figure I '-···1,0..... _... ~-'r ~, (2~~38l l (1.27 :!:025) 093:!: 015 , (2.38 +038) .343 030 I I 

~~'~ rJ J,.i":rOt~'·pj- ~=~~ ~ (2:':38' e:~' l_jl~;O;.;~.~:A I '90M~::::J" 
~E J I ~ (2o:;g~) (B33~ 761 I I (2o:~g~1 (483) 

(,0: ;O~~) I .190 MAXIMUM DIA I 044:!: 005 DIA 

.093:!:O.IS 203·0'5 190 MAXlMUMDIA (483) I ftt THRUHOLE 
(2.38 :!:O.38) (5.16 ;0.38) .312 :!:.~15 OIA. Figure II (4.83) I I (1.12 :!:O.13) 

17.".0.381 038_015~ -1 . 
. 375 :!:.030 .<438 :!:.030 I -------1 (091 ·038) r ,,-1-' - y -

(9",0.76) (1'.13,0.761 ~ -~' .28.,.015 J 
CASE MOUNTED FILTERS AND CAPACITORS ,iF.i;i::, ~:?: ~~:;~~~igUre I~":·rf . ':"038' I~i~~~~ IV 

(714 :.:0,38) 

SPECTRUM WVDC 
CONTROL HARD· 
NUMBER FIG CKt WARE 85'C 125'C 

51-722·001 I FILTER NONE 500 250 

51-756·004 I FILTER NONE 300 200 

51-756-007 I FILTER NONE 75 50 

FEED 
54-794·001 II THRU NONE SOO 250 

FEED SOLDER 
54-794·002 II THRU PREFORM 500 250 

STAND" 
54-803-003 III OFF NONE SOO 250 

STAND" SOLDER 
54·803·004 III OFF PREFORM 500 250 

FEED 
54-802-001 IV THRU NONE SOO 250 

FEED SOLDER 
54-802-002 IV THRU PREFORM 500 250 

FEED 
54-825-004 II THRU NONE 300 200 

FEED 
54-825-007 II THRU NONE 75 50 

"I.L. VALUES NOT APPLICABLE TO STAND OFF CAPACITORS 

SOLDER-IN EMI/RFI CAPACITOR 

INSERTION LOSS PER MIL-STD 220 

CAP. 1MHz 3MHz 10MHz 30MHz 100MHz 300MHz 1 GHz NOTE 

1oo0pF(REF) - - 4 12 25 35 50 

.015uF(REF) 7 15 27 35 45 50 50 1 

.1uF(REF) 22 30 42 45 50 55 55 1 

100pF±20% - - - - 5 13 24 2 

220pF±20% - - - - 11 20 30 2 

330pF±20% - - - 5 14 23 31 2 

470pF±20% - - - 8 17 25 33 2 

1000pF(GMV) - - 7 16 27 35 35 2 

1500pF(GMV) - 4 9 22 28 35 38 2 

.015uF(MIN.) 9 20 28 38 43 54 63 2 

.1uF(MIN.) 25 35 45 52 58 70 70 2 

1 - Minimum Insertion Loss Refer to Page 2 
2 - Typical Insertion Loss Refer to P'Ige 2 

r (~~:!:~~ T (r,~·.°:i1 l ... ....,. I (3IlUWCI 

I I --; F 

-~-,~:~~ 
~ -+- -I 'f,,,,~~. T ~ 

203 •. 015'70.030 
(515·38)0(4.34·1&) 

Figure I Figure II Figure III 

SPECTRUM DC 
WVDC MINIMUM INSERTION LOSS PER MIL-STO-220 PAGE 2 FOR 

CONTROL CUR-
@125'C TYPICAL 

NUMBER FIG. RENT CAP. 30KHz 100KHz 1MHz 10MHz 30MHz 100MHz 300MHz 1-10GHz I.L. CURVE 

54-785-002 I 10A 100 .05uFGMV - - 16 33 41 45 48 so FIG. 3 

54-786-003 II 10A 50 .3uF - 13 32 47 54 60 66 70 FIG. 3 

54-786-019 III 10A 50 .5uF - 16 35 50 58 65 68 70 FIG. 3 

54-786-004 '" 10A so 1uF 10 20 40 52 60 70 70 70 FIG. 3 

SERIES SCI 9900/9910/9920 
All units are hermetically sealed (glass to metal) on one end, 
while the other end is epoxy sealed. These units are also avail
able reversed with the hermetic seal at the opposite end. To or-

der, add "R" to the end of the part number; e.g. SCI 9900-502R. 
Installation: Series 9900 units are designed to be soldered in 
place. Maximum soldering temperature is +200°C (3,92° F). 

1----- ti~W8) REF 
.0300 

\W6f 

.020 ± .005 
{O,51 ± 0,1 

.110 ± .005 
(2.19 ± 0,13) 

GLASS SEALED 
END (STD.) 

/ 

.25 ± .03 
,35 ± 0,76 

~ 
SPECTRUM CONTROl INC. 

W .1560 ± .005 

IJ~J~ ± 0.13) m R .128±.005 
(3.25 ± 0,13) 

I 

SERIES 

VOLTAGE 

DC AMPS. 
MAX. 

CAPACITANCE 
(GMV) 

SCI 9900 SCI 9910 

50 WVDC 1 100 WVDC 

5 5 

100 pF 100 pF 
500 500 

1000 1000 
1200 1200 
2700 2700 
5000 5000 
.015/JF 

Since 1968 ... making technology compatible with technology. 

SCI 9920 

200WVDC 
115 VAC 60 Hz 

5 

100 pF 
500 

1000 
1200 

2185 West Eighth St., Erie, PA 16505 - Phone (814) 455-0966 - 1WX 510-699-6871 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

POWER LINE FILTERS FOR SECURE COMMUNICATIONS 

Figure I 
2.50 

1"_ _ (63.50) 
'-- 1.25 -

(31.75) 

r--- ---$-

1 
1 

(44.45) r 1.
75 l Figure II 

------

I 

~ ,~ ! 
3.00 

l (63.50) (76.20) 

1.25 
(31.75) i -1----

1.500 
2.50 (38.10) 

,---t- <9 
<9 2.50 1-

(63.50) 
--4- 1.25 ~ 

---~--
(31.75) 

(63.50) I .750 
(19.05) ~ i ------?-

~-----~--+---~ 
#8-32 UNC THO. INSETS 
.350 DEEP, 2 PLACES 
(8.89) 

.187 

CONNECTOR 18OO1-14S-7P-A3 
MATES WITH MS-3106-148-7P 

.062± .003 

(4.75) ± .003 
DIA. 4 HOLES 

.75 .37'lr-(1.67) 
-i ;- (19.05) (9.39) 1 1:-

- T - -0-----+-11-- J A ~ I r- - ----;7 
B c$ 2.950 .250 (9.39) 

(74.93) (63.50) - -

~ - C c$ 1 L: - __ J 

.2ls I tL 2.750 1 1-~~~ 1~37 
(5.71) ~ (~~7~5)-=-_ (25.40) L ~~!9)~ (9.39) 

(120.65) (63.50) 
Figure III 

LINE LOAD LINE LOAD 

SCHEMATIC A SCHEMATIC B 

SPECTRUM 
PART CURRENT VOLTAGE TEMPERATURE 

NUMBER RATING RATING RANGE 

52-378-001 3 amps 240 vAc 60 Hz -55°C to 85°C 
Line to Line 

52-378-002 5 amps 240 VAC 60 Hz -55°C to 85°C 
Line to Line 

52-378-004 5 amps 240 VAC 60 Hz -55°C to 85°C_ 
Line to Line 

52-378-005 3 amps 240VAC60 Hz -55°C to 85°C 
Line to Line 

52-387-001 10 amps 240 VAC 60 Hz -55°C to 85°C 
Line to Line .. 

52-387-003 10 amps 240 VAC 60 Hz -55°C to 85"C 
Line to Line 

52-402-001 10 amps 240VAC 60 Hz -55°C to 85°C 
Line to Line 

52-402-002 10 amps 240 VAC 60 Hz -55°C to 85°C 
Line to Line 

52-409-001 14 amps 240 VAC 60 Hz -55°C to 85°C 
Line to Line 

1.50 ...1. ~ 
(38.10) .750 

(19.05) 

~ 
/ 

#8-32 UNC THO. INSERTS 
.350 DEEP, 2 PLACES 
(8.89) 

CONNECTOR #8001-14S-7p·A3 
MATES WITH MS-3106-148-7S 

#8-32 UNC STUD 

I. .625 / r 1.75 

OCR 
MAX. 

(ohms) 

.3 

.2 

.2 

.3 

.2 

.2 

.2 

.2 

.04 

2.50 
Figure IV r--- (63.50) l 

Ll.250 
I (31.75) 

: ,----l--
, 1.500 
I (38.10) 

2.50 ,-
(63.50) .750 

1 (19.05) 

#8-32 UNC THO. INSERTS 
.350 DEEP, 2 PLACES 
(8.89) 

1 (15.87) (44.45) l 
1 ~ 

I 

, 
CONNECTOR #8001·14S-7P-FP-A 1 
MATES WITH MS-3106-14S-7S 

LINE LOAD LINE LOAD 

C ~C BO>------;:'-/;:.-------<O B 

J J ~ 
B~ 

SCHEMATICC SCHEMATIC 0 

MINIMUM INSERTION LOSS (dB) 

FIG· SCHE- 50 150 300 1 10 100 1 
URE MATIC kHz kHz kHz MHz MHz MHz GHz 

I A 40 70 80 80 80 70 70 

I C 34 64 70 80 80 70 70 

I A 34 64 70 80 80 70 70 

I C 40 - 70 80 80 80 70 70 

II C 34 64 70 80 80 70 70 

II A 34 64 70 80 80 70 70 

III C 34 64 70 80 80 70 70 

III 0 34 64 70 80 80 70 70 

IV B 14 30 45 80 80 70 60 

Since 1968 ... making technology compatible with technology. 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

TYPICAL FILTER PLATE ASSEMBLIES 

1~_~'I56DIA'MTG' HOLE 2 PLCS . 

. 23_ 1_8--1 

~' '~-.~.-

m.-~ J'~-' ---Tt __ ll.035.
036

MAX. 

_ 1_.375 TYP. 11_ 
074 DIA. FOR "S" 

niRU HOLE NO. OF SPCS. 

CIRCUIT 
DIAGRAM 

O--""---~----<O 

l FIG.I 

NOTE: 
1. TERMINAL STRIP FILTER PLATES ARE COMPATIBLE 

WITH BEAU SERIES 7200 TERMINAL STRIPS. 

SPECTRUM WORKING VOLTS 
CONTROL CAP D.C. 

FIG NUMBER PLATING GMV. +85°C + 125°C 

I 52·753-001 

I 52·753-002 

I 52·753-003 

I 52·753·004 

II 52·730-001 

TIN 

TIN 

TIN 

TIN 

SILVER 

.104 DIA. 
3 HOLES 

1,000 pI 300 200 

1,000 pI 300 200 

1,000 pI 300 200 

1,600 pI 300 200 

10,000 pI 200 100 

, 
_______ 2.500MAX. __ _ 

T" ---i-------.....,,----------i , 
.375 
MAX. r--

, .IB7 
~--L--rt~-~----~_+_+----~~ 

I .156 TVP NON· I 

.093 ___ ~ ACCUMULATIVE, .156 TVP NON· j' 
(5 PLCS.) l ACCUMULATIVE 

(5 PI CS.) _ .187 

___ 1.156 __ _ 

, I. _______ 2.312 _____ _ 

SPECTRUM 
CONTROL 
NUMBER 

52-743-001 

52·743-002 

52·743-003 

CAP. 
PLATING GMV. 

TIN I,OOOpf 

TIN .022 uf' 

TIN .. 050ul' 

.144:.002 DIA. THRU 
HOLE. 3 PLCS. 

~~l L_J_~~~~~~~ 
M~l';~ II --=-~ .;~O 

. 015 MIN. I , II 'L.I60A. -:iOsJt 
TYP. .168 -H 1-, 2 PLCS. 

.187TYP.-----V-l L 1.000 

"~~lL,m'J :.005 :.005 

2.312 __ _ 
:.010 

SPECTRUM 
CONTROL 
NUMBER 

52·726·001 

PLATING 

TIN 

CAP. 
GMV. 

1,250 pI 

MAX. 
CURRo 
AMPS. 

3 

3 

3 

MAX. 
CURRo 
AMPS. 

5 

OCR 

.01 

.01 

.01 

.01 

.01 

CIRCUIT 
DIAGRAM 

OIM 
A 

1.575 

1.950 

2.325 

2.700 

-

O>----';;oiE----<O 

l 
WORKING VOLTS 

D.C. 
+125°C 

100 

100 

100 

ll----CRIMP 

DETAIL 'A: 

WORKING VOLTS 
D.C. 

+125°C 

50 

DIM NO. OF 
B CIRCUITS 

1.125 2 

1.500 3 

1.875 4 

2.250 5 

- 38 

1-
1.290 . 
BSC 

"S" 
NO. OF 
SPCS. 

1 

2 

3 

4 

-

FIG. II 

TYPICAL INSERTION LOSS 
1 10 100 200 500 

MHZ MHZ MHZ MHZ MHZ 

- 5 26 31 32 

- 5 26 31 32 

- 5 26 31 32 

- 5 26 31 32 

5 23 40 45 50 

-t;500MAX.-

MOUNTING _.35O-j 1_.062 . 
PLATE "I 
~ ,.025 SQ. WIRE WRAP GOLD 
~----1 PLATE BE. COPPER. 

. -- / _I I~ .1~ MiN. CLEAN LEAD 
MARKING~ LENGTH TYP. 2 PLCS. 
SURFACE 

NOTE: 
1. MATERIAL: MTG. PLATE: TIN PLATED STEEL 

TYPICAL INSERTION LOSS 
1 10 100 200 500 

OCR MHZ MHZ MHZ MHZ MHZ 

.01 - 5 25 30 33 

.01 12 30 45 49 58 

.01 35 50 70 70 70 

r~·~5_:1~M"~. : :: :::rt.: 
-f---1 

SEE DETAIL A' 

OCR 

.01 

1 
MHZ 

.060 MIN • 

CIRCUIT DIAGRAM 

= 
TYPICAL INSERTION LOSS 

I 10 I 100 I 200 I 
MHZ MHZ MHZ 

-161461601 

500 
MHZ 

70 

Custom assemblies available upon request. Contact your Spectrum field engineer or factory for more information. 

~ 
SPfcrR(JM CONTROL INC. 

Since 1968 ... making technology compatible with technology.' 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 

EMIIRFI SHIELD-SEA L STRIP GASKETING 

ELASTOMER KNrT WIRE SHIELDING L_--1 
A· c 

11_ 8 -I 0 I-='''' 
FOR SOLID EL.ASTa.ERS 
ADD .032 TO THIS Dtt.ENSION 

EMI KNITTED WIRE MESH GASKETING 
ALL ME8.H DOUBLE ROUND WITH FIN STRIP 

ALL MESH - RECTANGULAR STRIP 

EMI SHIELDING STRIP ELASTOMER CORE 
RECTANGULAR SHAPED GASKET 

'EL~~;WH'1"R /" ~~ // 

.:_J~" "" "" "" "ll IT"G", J:- WfITtt _11'NCLUD'NC> 
KNITTED WIRE 

TOTAl.WIDTII_ 

SINGLE FIN SECTION - ELASTOMER CORE 

MULTICON STRIP EMI SHIELDING GASKET 

EMIIRFI SHIELDING GASKETS 

Dimensions in inches end (millimeters) 

A B C 0 

.062 (1.57) .250 (6.35) .062 (1.57) .125 (3.18) 

.062 (1.57) .500 (12.70) .062 (1.57) .125 (3.18) 

.125 (3.18) .625 (15.88) .125 (3.18) .125 (3.18) 

. 125 (3.18) .500 (12.70) .125 (3.18) .125 (3.18) 

.125 (3.18) .250 (6.35) .125 (3.18) .125 (3.18) 

ROUNO CONNECTING 
HEIGHT WIDTH MONEL 

.125(3.18) .500 (12.70) 57-1514-12050-31-000 

.125 (3.18) .625 (15.88) 57-1514·12063-31-000 

.125 (3.18) .750 (19.05) 57-1514-12075-31-000 

.125 (3.18) .. 875 (22.23) 57-1514·12087-31-000 

.125 (3.18) 1.000(25.40) 57-1514-12100-31-000 

HEIGHT WIDTH 
H W MONEL 

. 062 (1.57) .250 (6.35) . 57-1510-06025-31-000 

.098 (2.38) .125 (3.18) 57-1510-09012-31-000 

.125 (3.18) .125 (3.18) 57-1510-12012-31-000 

.125 (3.18) .250 (6.35) 57-1510-12025-31-000 

.125 (3.18) . 500 (12.70) 57-1510-12050-31-000 

.125 (3.18) .750 (19.05) 57-1510-12075-31-000 

ELASTOMER TOTAL ELASTOMER TOTAL 
HEIGHT HEIGHT WIDTH WIDTH 

.125 (3.18) .160 (4.06) .250 (6.35) .285 (7.24) 

.250 (6.35) .285 (7.24) .250 (6.35) .285 (7.24) 

.250 (6.35) .285 (7.24) . 500 (12.70) .535 (13.59) 

.500 (12.70) .535 (13.59) .500 (12.70) .535 (13.59) 

ELASTOMER TOTAL OVERALL 
DIAMETER HEIGHT WIDTH 

.125 (3.18) .160 (4.06) .500 (12.70) 

.250 (6.35) .285 (7.24) .750 (19.05) 

.250 (6.35) .285 (7.24) 1.000 (25.40) 

.500 (12.70) . 535 (13.59) 1.000 (25.40) 

Neo. Sponge & Monel 

57·1516-06038.()2 
57-1516.()8Q63-02 
57-1516-12075-02 

57-1516-12063-02 

57-1516-12038-02 

FERROUS 
(Copper & Tin Plated) 

57-1514-12050-34-000 

57-1514-12063-34-000 
57-1514-12075-34-000 

57-1514-12087-34-000 

57-1514-12100-34-000 

FERROUS 
(Copper & Tin Plated) 

57-1510-08025-34-000 

57-1510-09012-34-000 

57-1510-12012-34-000 

57-1510-12025-34-000 

57-1510-12050-34-000 

57-1510-12075-34-000 

MONEL WIRE 

SILICONE 
SPONGE 

57-1510-12025-04-000 

57-1510-25025-04-000 

57-1510-25050-04-000 

57-1510-50050-04-000 

MONEL WIRE 

SILICONE 
SPONGE 

57-1512-12050-04-000 

57-1512-25075-04-000 

57-1512-25100-04-000 

57-1512-50100-04-000 

HEIGHT WIDTH SILICONE AND MONEL 
H 

.062 (1.57) 

.062(1.57) 

.093 (2.36) 

.093 (2.36) 

.125 (3.18) 

.125 (3.18) 

.125 (3.18) 

MULTICON SHEET EMI SHIELDING GASKETS 

HEIGHT 

L~ H 
.062 (1.57) I 
.093 (2.36) iLw....J . 

SHEET .125 (3.18) 

EMI-RFI SHIELDING CONNECTOR GASKET 

Spectrum's Connector Gaskets are offered 
for use with standard connector sizes in 
either the multicon material or the radthin. 
These gaskets insure the EMI/RFI integrity 
of the enclosure on which they are used, 

;:'''~jfi}P 
"BnDIA .U 

W SOLID SPONGE 
.250 (6.35) 57-1547-06025-03-000 

.500 (12.70) 57-1547-06050-03-000 

.250 (6.35) 57-1547-09025-03-000 57-1547-09025-04-000 

.500 (12.70) 57-1547-09050-03-000 57-154 7'()9050-04-000 

.125 (3.18) 57-1547-12012-03-000 '57-1547-12012-04-000 

.250 (6.35) 57-1547-12025-03-000 57-1547-12025-04-000 

.500 (12.70) 57-1547-12050-03-000 57-1547-12050-04-000 

WIDTH SILICONE AND MONEL 
W SOLID SPONGE 

3.000 (76.2) 57-1547-06300-03-000 -
3.000 (76.2) 57-1547-09300-03-000 57-1547-09300-04-000 

3.000 (76.2) 57-1547-12300-03-000 57-1547-12300-04-000 

Spectrum's Shield-Seal pro
vides protection against 
weather conditions as well as 
EMIJRFI leakage. The strip is 
supplied with pressure sensi
tive adhesive for ease of mount· 
ing . 

Spectrum's Double-Round 
Mesh is for use on flat surfaces 
where EMI/RFI shielding is the 
only requirement. Surfaces 
should be free of oil, grease or 
paint. . 

The rectangular strip is rec
ommended for groove mount
ing. The spring-like nature of 
knitted mesh assures consis
tent contact and long life . 

Spectrum's Elastomer Core 
Shielding Strip is recom
mended where low pressure 
compressibility is required with 
a high degree of resiliency . 

Spectrum's Single Fin Shield-
ing Strip is designed to be 
bolted or cemented in place. 
The Elastomer Core provides 
continuous pressure over the 
entire length of strip . 

Spectrums' Multicon offers the 
best possible shield against 
environment and EMI/RFI con
tamination. The hundreds of 
wire ends provide electrical 
contact while the silicone forms 
a moisture barrier. 

Multicon sheet material can be 
used as asingle gasket or cut to 
size by the design engineer for 
prototype efforts. 

~1.f.-~--'>l.1 

~ ~ince 1968 ... making technology ~mpatible with technology. 

2700 

SPECTRUMCONTROLINC. 2185 West Eighth St., Erie, PA 16505' Phone (814) 455-0966 • TWX 510-699-6871 
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2700 . FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

Selection Guide for II~ •• 
TRW Filters 

Almost 40 years of specialization in se- BAND PASS 
lective networks, from image parameter 
design to modern network synthesis are 
reflected in the superior performance, 
miniaturization, stability, and reliability 
of the electric wave filters produced by 
TRW/UTC today. 

Because of the tremendous variation in 
requirements of frequency, band width, 
impedance, shape factor, size configura
tion, and other special characteristics 
such as envelope delay distortion, and 
return loss, TRW Inductive Products' cat
alog items are only a portion of the filters 
made. Special "custom" designs to cus
tomers' specifications range from DC to 
30 MHz, from a volume of less than 0.1 
cubic inches to more than 250 cubic 
inches. They cover applications such as 
telephone, telegraph, telemetering, mul-
tiplexing, carrier elimination and restora-
tion, etc. 

FOR SPECIAL DESIGNS the following in
formation must be known: source and 
load impedances, insertion loss, pass 
band, stop band, operating level, oper
ating temperature range, and size restric
tions, plus any other special require· 
ments such as phase matching, insertion 
loss matching, or attenuation matching, 
between units, envelope delay distortion, 
return loss limits, etc. . 

Since filters usually contain many pre
cisely adjusted elements and are used in 
critical applications where continued re
liable performance is a necessity, all 
TRW/UTe filters, both stock and spe
cials, are manufactured and guaranteed 
to MIL-F-18327. 

Units with identical electrical and me
chanical characteristics as stock items, 
except for center frequency on band pass 
filters, or cutoff frequency on low and 
high pass filters, are known as stock 
specials. For example, a band pass filter 
identical to the BPM series with a center 
frequency of 2700 Hz would be identified 
as BPM-2700, a 2700 Hz center frequency 
band pass filter identical to the MNF 
series would be identified as MNF-2.7, a 
low pass similar to LPM series with a 
2700 Hz cutoff frequency would be iden
tified as LPM-2700. 

FOR WIDE BAND PASS applications 
(more than an octave wide) low pass and 
high pass filters may be connected in 
tandem. For instance, the FLH-5000 in 
tandem with the FHH-200 will result in 
an attenuation characteristic flat within 
1 dB from 300 to 4200 Hz, approximately 
3 dB at 200 and 5000 Hz, 40 dB below 
140 Hz, and 43 dB above 6400 Hz. 

FOR BAND REJECT applications, the 
BPM band pass minifilters may be used by 
connecting as shown on page 47, Fig. A. 
Generally, on stock filters, variations of 

Type Center Frequency Band 
No. Range Width 

MNF 400 Hz to 5.4 kHz ±7.5% 

MNF 7.35 kHz to 70 kHz ±7.5% 

MNF 93 kHz to 165 kHz ±7.5% 

MWF 22 kHz to 70 kHz ±15% 

MWF 93 kHz to 165 kHz ±15% 

BPM 400 Hz to 20 kHz ±3% 
BMI 30 Hz to 50 Hz ±3% 

BMI 60 to 400 Hz ±3% 

TGT 425 Hz to 3315 Hz +42.5 Hz 

TGR 425 Hz to 3315 Hz +42.5 Hz 

BAND REJECT 
Type No. Frequency Range 

BPM 400 Hz to 20 kHz 

lOW PASS 
Type No. Cutoff Frequency Range 

LPM 200 Hz to 5 kHz 

LPM 6 kHz to 15 kHz 

FLH 600 Hz to 5 kHz 

FLL 3.5 kHz to 50 kHz 

LMI 50 Hz to 150 Hz 

LML 500 Hz to 12 kHz 

HIGH PASS 
Type No. Cutoff Frequency Range 

FHH 200 Hz to 10 kHz 

HMI 50 Hz to 400 Hz 

±20% in the source and load imped
ances will have negligible effect on the 
attenuation response. FHH, FLH, FLL, 
BPM, and BMI filters may be used with 
a much lower source impedance and still 
give satisfactory results. 

Source Load MIL 
(Ohms) (Ohms) Grade 

10K 10K 7 

10K 10K 7 

10K 10K 7 

10K 10K 7 

10K 10K 7 

10K 10Kor Grid 6 
10K Grid 6 

10K Grid 6 

600 600 6 

600 600 6 

Source & Load (Ohms) MIL Grade 

10K 6 

Source & Load (Ohms) MIL Grade 

10K 6 

10K 6 

10K 6 

600 6 

10K 6 

600 6 

. Source & Load (Ohms) MIL Grade 

10K 6 

10K 6 

The nominal test level, Eg is 2.0 Volts 
RMS for all stock filters except 0.5 Volt 
on the BPM and 1.0 Volt on the LPM. 

TRW INDUCTIVE PRODUCTS DIVISION, 150 Varick Street. New York, NY 10013, Telephone: (212) 255-3500, TWX: 710-581-2722 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

I TTE™minioluJuL FILTERS I 
THESE PAGES CATALOG OVER 1,000,000 STANDARD FILTER TYPES

SPECIFY ANY COMBINATION OF FREQUENCY, 
SOURCE AND LOAD OHMS WITHIN THE MIN-MAX RANGES. 

MANY TYPES AVAILABLE FROM STOCK - REQUEST STOCK LIST 

BANDPASS- MINIATURE- ANY FREQUENCY FROM 30Hz TO 20MHz 
Fe center 

Series Min. 

K10B SOOHz 
K10C 10KHz 
K10D 100KHz 
KlOE 1MHz 

K11H SOD Hz 
KllJ 10KHz 
K11K 100KHz 
KllL 1MHz 

K12D SOOHz 
K12E 10KHz 
K12F 100KHz 
K12G 1MHz 

K13A 30Hz 

K17A 100Hz 
K17B 10KHz 
K17D 300Hz 
K17E 3KHz 
K17F 10KHz 
K17G 100KHz 
K17H 1MHz 

K20E 100Hz 
'K20F 1KHz 
K20G 10KHz 
K20H 100KHz 
K20J 1MHz 

Q20 1KHz 
Q22 1KHz 
Q23 10KHz 
Q24 10KHz 
Q2S 100KHz 
Q26 100KHz 
Q27 1MHz 
Q28 1MHz 

K30E 100Hz 
K30F 1KHz 
K30G 10KHz 
K30H 100KHz 
K30J 1MHz 

Q30 1KHz 
Q32 1KHz 
Q33 10KHz 
Q34 10KHz 
Q3S 100KHz 
Q36 100KHz 
Q37 1MHz 
Q38 1MHz 

Freq. Range Bandwidth Source, Ohms Load , Ohms Case Type/No. 
Max. ' @ -3db Stopband Attenuation Min. Max. Min. Max. Chassis pca 

10KHz ±l%Fc f30db at .92Fc & l.lFc & 1K SOOK 1K SOOK 4 17 
100KHz ±l%Fc 140db at .86Fc & 1.2Fc SOD 10K SOD 10K 3 11 

1MHz ±l%Fc SOD 1K SOO lK 11 
20MHz ±l%Fc SO 7S SO 7S 11 

10KHz ±l%Fc f30db at .94Fc & 1.06Fc & 1K SOOK 1K SOOK 4 17 
100KHz ±l%Fc 140db at .93Fc & l.lFc SOD 10K SOO 10K 3 13 

1MHz ±l%Fc SOO 1K SOO lK 12/19 
20MHz ±l%Fc SO 7S SO 7S 12/19 

10KHz ±2%Fc 30db at .92Fc & l.lFc 1K 10K 1K 10K 4 17 
100KHz ±2%Fc 30db at .92Fc & l.lFc SOO 10K SOD 10K 12/19 

1MHz ±2%Fc 30db at .92Fc & l.1Fc SOO 1K SOO lK 12/19 
20MHz ±2%Fc 30db at .92Fc & l.1Fc SO 7S SO 7S 12/19 

100Hz ±S%Fc SSdb at .SFc & 2Fc 1K SOOK 1K SOOK 5 

10KHz ±S%Fc 60db at .SFc & 2Fc SOO 10K SOD 10K 4 17 
100KHz ±S%Fc 60db at .SFc & 2Fc 100 lOOK 100 lOOK 3 19 

3KHz ±S%Fc SOdb at .SFc & 2Fc SOO lSK SOO lSK 3 12 
10KHz ±S%Fc SOdb at .SFc & 2Fc 100 SOK 100 SOK 3 11 

100KHz ±5%Fc 60db at .SFc & 2Fc SOD 10K SOD 10K 11/19 
1MHz ±S%Fc 60db at .SFc & 2Fc SOD 1K SOD 1K 11/19 

20MHz ±S%Fc 60db at .SFc & 2Fc SO 7S SO 7S 11/19 

1KHz ±7.S%Fc 40db at .S7Fc & 1.7SFc SOD 10K SOD 10K 4 17 
10KHz ±7.S%Fc 40db at .6Fc & 1.67Fc SOO 10K SOO 10K 3 13 

100KHz ±7.S%Fc 40db at .6Fc & 1.67Fc SOO 10K SOO' 10K 3 11 
1MHz ±7.S%Fc 40db at .6Fc & 1.67Fc 500 1K SOO 1K 11 

20MHz ±7.S%Fc 40db at .6Fc & 1.67Fc SO 7S SO 7S 11 

10KHz ±7.S%Fc 40db at .7Fc & 1.4Fc 1K 10K 1K 10K S 14 
10KHz ±7.S%Fc 60db at .7SFc & 1.3Fc 1K 10K 1K 10K 6 17 

100KHz ±7.S%Fc 40db at .7Fc & 1.4Fc 600 10K 600 10K 4 13 
100KHz ±7.S%Fc 60db at .7SFc & 1.3Fc 600 10K 600 10K S 16 

1MHz ±7.S%Fc 40db at .7Fc & 1.4Fc SOO 1K SOO 1K 12 
1MHz ±7.S%Fc 60db at .7SFc & 1.3Fc SOO 1K SOO 1K lS/22 

20MHz ±7.S%Fc 40db at .7Fc & 1.4Fc SO 7S SO 7S 12/19 
20MHz ±7.S%Fc 60db at .7SFc & 1.3Fc SO 7S SO 7S lS/22 

1KHz ±lS%Fc 40db at .4Fc & 2.SFc SOO 10K SOO 10K 4 17 
10KHz ±15%Fc 40db at .4SFc & 2.2Fc SOO 10K SOO 10K 3 13 

100KHz ±lS%Fc 40db at .4SFc & 2.2Fc sao 10K SOO 10K 3 11 
1MHz ±15%Fc 40db at .4SFc & 2.2Fc SOO 1K SOO 1K 11 

20MHz ±lS%Fc 40db at .4SFc & 2.2Fc SO 7S 50 7S 11 

10KHz ±lS%Fc 30db at .67Fc & 1.37Fc 1K 10K 1K 10K S 14 
10KHz ±lS%Fc SOdb at .73Fc & 1.31Fc 1K 10K 1K 10K 6 17 

100KHz ±lS%Fc 30db at .67Fc & 1.37Fc 600 10K 600 10K 4 13 
100KHz ±lS%Fc 50db at .73Fc & l.31Fc 600 10K 600 10K 5 16 

1MHz ±15%Fc 30db at .67Fc & 1.37Fc 500 1K sao 1K 12/19 
1MHz ±15%Fc SOdb at .73Fc & 1.31Fc sao 1K SOO lK lS/22 

20MHz ±lS%Fc 30db at .67Fc & 1.37Fc SO 75 50 7S 12/19 
20MHz ±lS%Fc 50db at .73Fc & 1.31Fc SO 7S 50 7S lS/22 

WIDE BAND FILTERS: TTE has designed and manufactured Filters since 1956. During 
that time Bandpass Filters with 3dB Bandwidths as great as 3100% have been sup
plied. A Bandwidth of ±20% or ji:reater can be obtained by ordering TIE standard 
Highpass and Lowpass filter sections as a composite network. Select numbers from 
the Series Hand J listings on page 3 which give the desired attenuation slopes and 
combine these numbers. For example to obtain a slope of 40db at 0.65 of the lower 
frequency cut-off, Fcl, (Highpass section) and 40db at 1.6 of the upper frequency 
cut-off, Fc2, (Lowpass section) use Highpass model H69 plus Lowpass model J59. 
The resulting Bandpass number is K6959.THE HIGHPASS SERIES NUMBER IS FIRST, 
FOLLOWED BY THE LOWPASS NUMBER. Types with dissymmetrical attenuation 
slopes can be combined. Also specify the 3db down cut-off frequencies Fe1 and Fc2, 
the impedance and PCB case or chassis mount case. 

INSERTION LOSSES for bandpass types between equal terminations are from 0.5 to 
6db depending upon bandwidth, frequency and size. K10 and, Kll types have about 
10db insertion loss and K12 types about 6db flat loss. SPECIALS are available for 
center frequencies from 10Hz upward and 60db to 3db bandwidth ratios as sharp as 
2.0:1. TO ORDER Specials, also specify (5) bandwidth and (6) stop band attenuation 
required. ' 

TO ORDER BANDPASS FILTERS - Specify (1) TIE Series No., (2) minus 3db frequ~n
cies, (3) source impedance, (4) load Impedance. PRICES: $63 to $200 each. 

CASE DIMENSIONS AND MOUNTING INFORMATION ARE ON PAGE 1-1535. " 

TTETM TTE, INC. 2214 SO. Barry Ave., Los Angeles, CA 90064, (213) 478-8224 

, ' 

TYPICAL RESPONSE CURVES 
FOR TYPE K BANDPASS FILTERS 
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TYPICAL RESPONSE CURVES 
FOR TYPE Q BANDPASS FILTERS 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 

[ TTE™nuiut:duJuz,. FILTERS 
BANDPASS - SUBMINIATURE FOR FREQUENCIES OF 300Hz TO 20MHz 

Bandwidth 
Fc Center Freq. Range @ -3db 

Series Min. Max. ..... Max. Stopband Attenuation 

S100 300Hz 1KHz ±7.S%Fe 3Sdb at .SSFe & 1.8Fe 

SUO 1KHz SKHz ±7.S%Fe 40db at .SSFe & 1.8Fe 
S120 SKHz SOKHz ±7.S%Fe 40db at .S8Fe & 1.7SFe 
512E SKHz SOKHz ±7.S%Fe 40db at .S8Fe & 1. 7SFe 
S130 SOKHz 1MHz ±7.S%Fe 40db at .S8Fe & l.7SFe 
513E SOKHz 1MHz ±7.S%Fe 40db at .58Fe & l.75Fe 
5140 1MHz 20MHz ±7.S%Fe 40db at .58Fe & 1. 75Fe 
5200 300Hz, 1KHz ±lS%Fe 40db at .4Fe & 2.SFe 

Source. Ohms Load. Ihms 
Min. Max. Min. Max. 

10K 10K 10K 10K 

1K 10K 1K 10K 
lK 10K lK 10K 
lK 1K 1K 1K 

SOO 1K SOO 1K 
SOO 1K SOO 1K 

SO SOO SO 500 
10K 10K 10K 10K 

Case 
No. 

231 

231 3 
231 
230 -1 0 

231 
230 -2 0 
231 
231 

TYPICAL RESPONSE CURVES 
FOR BANDPASS FILTERS 

rl \\ 
Ii \\ 

/ sh \1~1 

2700 

I 

5210 1KHz 5KHz ±lS%Fe 40db at .4Fe & 2.5Fe 1K 10K 1K 10K 231 
5220 SKHz SOKHz ±lS%Fe 40db at .4Fe & 2.SFe 1K 10K 1K 10K 231 

0 

/ 1\1\ 0 

-3 

-4 
522E 5KHz SOKHz ±lS%Fe 40db at .4Fe & 2.SFe 1K 10K 1K 10K 230 .J.4 .6.8 1 1.5 2 1.5 3 

5230 SOKHz 1MHz ±lS%Fe 40db at .4Fe & 2.SFe SOO 1K SOO 
523E 50KHz 1MHz ±lS%Fe 40db at .4Fe & 2.SFe SOO 1K SOD 
5240 1MHz 20MHz ±lS%Fe 40db at .4Fe & 2.SFe SO SOO SO 

OTHER BANDPASS FILTERS: Any of the above Bandpass Filters may be 
specified for the following: 
TELEMETERING: Any IRIG Channel. 

HIGH POWER: A'1Y level up to 100 watts; frequencies from lOMHz. 

DIFFERENTIAL INPUT/OUTPUTS: Any frequency from 300Hz: any series number. 

PHASE MATCHED SETS: Any frequency up to 2MHz; any series number. 

PLEASE CONTACT US WITH YOUR SPECIFICATION. 

TO ORDER: Specify the channel, power level or other modification needed.' 

REMEMBER TO REQUEST THE STOCK LIST. 

TO ORDER BANDPASS FILTERS - Specify (1) TIE series number, (2) the center 
frequency, (3) source impedance and (4) load impedance. TO ORDER SPECIAL 

BANDWIDTHS also specify (S) the minus 3db frequencies and (6) the stopband 
frequencies. 

BAND RE..JECTION 
Fe Center Freq. Range 

Series Min. Max. Bandwidth @ -3db Attenuation 

B83A 10Hz 100Hz .67Fc & 1.SFc SOdb 
B836 10Hz 100Hz .77Fe & 1.3Fe 40db 
B83e SOHz 10KHz .77Fc & 1.3Fe SOdb 
B830 10KHz 100KHz .77Fe & 1.3Fc SOdb 
B83E 100KHz 1MHz .77Fe & 1.3Fe SOdb 
0 10Hz 100KHz .25Fe & 4Fc SOdb 
F 10Hz 100KHz .25Fe & 4Fc 60db 
R20 100Hz 3999Hz rBW 3db/BW 40db < S 
R30 4KHz 10MHz lFor 6W 40db;:O: 10%Fe 

1K 
1K 

SOO 

ACTIVE FILTERS 

231 
230 
231 

Impedance (ohms) 
Min. Max. 

600 SOK 
600 SOK 

SO 1Meg 
SO 1Meg 
SO SOK 

SO 1Meg 

SO 1Meg 

10K 50K 

SO 10K 

BANDPASS BAND REJECTION 
CENTER FREQ. RANGE: 1Hz to 100KHz 
IMPEDANCE RANGE: 0 to 1 Megohm 

NOTCH FREQ. RANGE: 1Hz to 100KHz 
IMPEDANCE RANGE: 0 to 1 Megohm 

fREQUENCY RATIO f.F, 

Case 
Chassis 

4 
4 
4 
3 

2 

2 

OPERATING VOLTAGE RANGE: ±5VDC to ±12VDC 
GAIN: Unity ±.3dB (other gains may be specified) 
DESIGNS: Chebyshev, Butterworth, ETliptic·function and Bessel 
(3 to 10 poles available for most designs) 

OPERATING VOLTAGE RANGE: ±5VDC to ±12VDC 
GAIN: Unity ±.3dB (other gains may be specified) 
DESIGNS: Twin-T and wide-band notch filters 

CASE: Hermetically sealed steel CASE: Hermetically sealed steel 

Type/No. 
PCB 

14 
13/18 

U 

11 

4 or 13 

4 or 13 

Prices are from $35.00 each. The output is non-inverting; However, 
inverting output may be specified. 

Prices are from $35.00· each. The output is non-inverting, inverting 
output may be specified. 

GENERAL FILTER NOTES: HE Filters are epoxy encased with
in hermetically sealed steel cases. The case finish is copper 
plate per MIL-C-14550 under fused tin per MIL-T-I0727A. The 
maximum power output without K12 types are tested at lOOmv 

N 

and B83 types at .77v output for all impedance levels. Termi
nations are understood to be resistive unless otherwise speci
fied. Mount clear of transformers or other strong magnetic 
fields. BNC and SMA connectors are available. 

TTETM TTE, INC. 2214 So. Barry Ave., Los Angeles, CA 90064, (213) 478·8224 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

I TTETM~ FILTERS I 
LOWPASS - MINIATURE 
75Hz to 20MHz (* And from 2Hz to 74Hz) 

Series 
No. 
J57E 
J59E 
J61E 
J63E 

J71E 
J73E 
J75E 
J77E 

J81E 
J83E 
J85E 
J87E 

J91E 
J93E 
J95E 
J97E 

Min. Cut·Off TYPICAL RESPONSE CURVE 
Attn. Ratio 

db FIFc 
30 1.4 
40 1.6 
50 1.9 
60 2.2 

30 1.2 
40 1.3 
50 1.4 
60 1.5 

30 1.15 
40 1.20 
50 1.27 
60 1.35 

30 1.10 
40 1.13 
50 1.17 
60 1.20 

'J80E 40 2.0 
1.2 1.3 1.4 1.5 1.6 1.7 I.B 1.92.0 2.2 

FREQUENCV RATIO. FIFe 

LOWPASS - SUBMINIATURE 
1 KHz to 20M Hz TYPICAL RESPONSE. FOR STANDARD LOWPASS FILTERS 

Min. 
Series Attn. 

No. db 

S60C 30 

S61C 40 

562C 50 

S63C 60 

Cut·Off 
Ratio 
FIFc 

1.41 

1.67 

1.96 

2.45 

o 
-3 

-10 

-20 

-30 

-40 

-50 

~ 
~ .Q ... 
~ z ~ a 

~ 
560\ r'\ ~~ :l 

2: 
UJ 

1'\ I ..... ... ... 
1\,[\1"-<C 

UJ 
> 

Sil 1"\ "-i= 
<C 1\ 

~ul "\ '" Sj2 
S63 

-60 1 1.1 1.2 1.31.41.51.61.71.81.9 2.2 2.5 

FREQUENCY RATIO, FIFe 

TO ORDER specify (1) TTE Series No.,. (2) minus 3db freq., (3) im· 
pedance, (4) Case No. SPECIALS are available for cut·off frequencies 
down to 3Hz and above 100M Hz. PRICES: $32 to $135. 

IMPEDANCE GUIDE FOR MINIATURE 
HIGHPASS AND LOWP~SS TYPES 

Fe -3db 

Z Min. 
Z Max. 

10Hz 50Hz 100Hz 500Hz 5KHz 10KHz 100KHz 500KHz lMHz 5MHz 
50Hz 100Hz 500Hz 5KHz 10KHz 100KHz 500KHz lMHz 5MHz 20MHz 

,.-A--, ,.-A--, ,.-A--, ,-1'--, ,.-A--,' ~ ,.-A--, ~ r-"---, ,---A-. 
II 10K 10K 5K 1K 500100' 50 50' 50 50 
n. 15K 39K 39K 39K 20K 3K 3K 1K . 300 75 

IMPEDANCE GUIDE FOR. SUBMINiATURE 
HIGHPASS AND LOWPASS TYPES 

Z 
Z 

Fe -3db 

Min. 
Max. 

1KHz 
5KHz 
~'"--. 

10K 
10K 

5KHz 20KHz 
20KHz 100KHz 
"..-J'''--..., ,-_l--......, 

IK 300 
10K IK 

100KHz "500KHz'lMHz 
500KHz 1MHz 10MHz 
r-'~ r-''"--. ~ 

50 50 50 
IK 300 75 

ACTIVE LOWPASS 
-3dB FREQ. RANGE: 1Hz to 100KHz 
IMPEDANCE RANGE: 0 to 1 Megohm 
OPERATING VOLTAGE: ±5VDC to ±12VDC 
GAIN: Unity ±.3dB (other gains may be specified) 
DESIGNS: Chebyshev, Butterworth, Elliptic-function and Bessel 
(3 to 10 poles available for most designs) . 
CASE: Hermetically sealed steel " 

10MHz 
20MHz 
r-"---, 

50 
50 

Prices are from $35.00 each. The output is no'n-invertlng; However, 
inverting outputs may be specified. 

CASE GUIDE FOR ALL HP & LP FILTERS 
SERIES NUMBER , 

Case H60·66 H67·73 H81·87 H91·97 
Type/No. 

Chs.' 
Mtg.t J50·56 J57·63 J71-77 J81·87 J91·97 S60·63 J80 

500Hz 50KHz 
2 to to 

100KHz 100KHz 

3 100Hz 1KHz 5KHz 5KHz 
to to to to 

200KHz 50KHz 100KHz 100KHz 

4 75Hz 75Hz 1KHz 1KHz 5KHz 
to to to to to 

100Hz 1KHz 5KHz 5KHz 100KHz 

5 100Hz 100Hz .200Hz 10Hz 
to to to to 

1KHz 1KHz 5KHz 75Hz 

6 100Hz 2Hz 
to to 

200Hz 10Hz 

PCBt 200Hz 
Mtg. to 

9 500Hz 

10 500Hz 
to 

100MHz 

11 2KHz 2.5KHz 
to to 

100MHz 100M Hz 

12 200Hz 500Hz 2.5KHz 
to to to 

2KHz 2.5KHz 100M Hz 

13 100Hz 
to 

200Hz 

15 500Hz 
to 

2.5KHz 

16 200Hz 
to 

500Hz 

17 100Hz 200Hz 
to to 

200Hz 500Hz 

20 1KHz 
to 

10KHz 

22 10KHz 
to 

100MHz 

133 

142 

144 

229 1KHz 
to 

10KHz 

230 10KHz 
to 

IMHz 

231 'IKHz 
to 

100M Hz 

, Chs. = ChaSSIS t Mgt. = Mounting * PCB = Printed Circuit Board 

SOURCE AND LOAD impedances are equal and resistive for standard 
HP and LP filters. The insertion loss is less than O.Sdb for ±lOO/O 
matching. Typical passband flatness within ±O.2db. Phase linearity is 
reasonable. Some types are used for pulse transmission. SPECIALS for 
other impedances and unequal terminations are available. Units with 
cut·off ratios as sharp as 1.06 (0.94 Highpass) are available. 

TTETM TTE, INC. 22,4 So. Barry Ave., Los Angeles, CA 90064, (213) 478-8224 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

I TTETM minirduAJL FILTERS 
I 

HIGHPASS - MINIATURE 
75Hz to 20MHz 

Min. 
Attn. 

Series db 

H60E 30 
H62E 40 
H64E 50 
H66E 60 

H67E 30 
H69E 40 
H71E 50 
H73E 60 

H81E 30 
H83E 40 
H85E 50 
H87E 60 

H91E 30 
H93E 40 
H95E 50 
H97E 60 

Cut·Off 
Ratio 
FIFc 
.45 
.35 
.25 
.15 

.70 

.60 

.52 

.45 

.81 

.75 

. 70 

.65 

.85 

.80 

.75 

.70 

TYPICAL RESPONSE CURVE 
TYPICAL RESPONSE FOR STANDARD HIGH PASS FILTERS 

,45 .5 .6 .7 .8 .9 
FREQUENCY RATIO. FIFe 

TO ORDER: Specify (1) TTE Series Number, (2) cut-off frequency, (3) 
source and. load impedance. Prices are from $35 to $115. 

fir 
U~ 

CASE 1·6 CASE 9·22 

CASE 718/720 A & B 

CASE AND MOUNTING DIMENSIONS 
Chassis Cases 

Dim. AG 2 3 4 5 6 9 10 
A 1.0 1.19 1.31 1.63 1.81 2.06 1.27 1.27 

B 1.0 1.19 1.31 1.63 1.94 2.31 1.27 1.27 

C 1.38 1.25 1.75 2.38 2.44 3.13 1.0 .5 
D - .75 - 1.19 1.381 1.691 .9 .9 

1.25 1.44 

S .75 - 1.25 - - - .9 .9 
T .22 - - - - - .6 .6 

Mtg. 2- (4) (2) (4) (4) (4) 
4-40 6·32 X 3/8 Studs 
X3/8 

PCB Cases 
Dim. 20 22 133 136 142 144 229 230 

A 5.03 5.03 1.16 1.6 2.2 3.0 .75 .75 

B 1.42 1.42 .66 1.0 .74 .75 .75 .75 

C .75 .5 .38 .5 .38 .38 .75 .5 
D 4.0 4.0 - - - - - -
S 1.0 1.0 .38 .65 .44 .44 - -
T 3.0 3.D .8 1.3 1.9 2.7 .1 .1 

Mtg. Printed Circuit Board Mtg. 

HIGHPASS-SUBMINIATURE 
1 KHz to 20MHz 

Min. Cut-Off 
Attn. 

Series db 
Ratio 
FIFc 

TYPICAL RESPONSE FOR STANDARD HIGHPASS FILTERS 
o 

S40C 30 

S41C 40 

.7 

.59 

3 

-10 
S42C 50 .51 ~ ~ ~ :Z 

0 
-20 S43C 60 .40 

/A V 
I-
<t 
::> 
z 
LU 

~ 7 S40 1= 
<t 
LU 

/ V S41 
> 
l-

S 
LU 

-30 

-40 

-50 . 
. S43 S42 cc 

~ 60 
.4 .5 .6 .7 .8 .9 

FREQUENCY RATIO FIFe 

IMPEDANCE GUIDE - PLEASE SEE PAGE 1·1534. 

~.~ j'l ~~M T 
~:~E 1" 

2 MIN~ 

CASE 230·231 CASE AG 

CASE 9715 f-- T CASE 133·144 

PCB Cases 
11 12 13 15 1& 17 18 19 

1.88 2.0 2.0 2.96 2.96 2.96 3.0 3.0 

1.44 2.0 2.0 1.93 1.93 1.93 .75 .75 

.5 .5 .75 .5 .75 1.25 .75 .5 
1.5 1.5 1.5 2.4 2.4 2.4 2.4 2.4 

1.0 1.5 1.5 1.4 1.4 1.4 .4 .4 
1.0 1.0 1.0 2.0 2.0 2.0 2.0 ~ 

Printed Circuit Board Mounting 

VHF·UHF Connectors 
231 9715 613A 613B 718A 718B 720A 720B 

1.19 2.96 2.0 2.0 3.0 3.0 5.03 5.03 
1.19 1.93 2.0 2.0 .75 .75 1.42 1.42 

.5 .5 .75 .75 .75 .75 .75 .75 

- 2.4 2.38 2.38 - - - -
- 1.4 .38 .38 AD .40 1.0 1.0 

.2 .4 .38 .38 2.0 2.0 4.0 4.0 
(SMA) (BNC) (SMA) (BNC) (SMA) (BNC) 

6·32 Inserts 2 2 4 4 

OTHER CONFIGURATIONS ARE AVAILABLE - CONTACT US WITH YOUR SPECIFICATION. 

TTETM TTE, INC. 2214 SO. Barry Ave., Los Angeles, CA 90064, (213) 478·8224 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 

from Vernitron (the ceramic filters people) 

9 11 
DOER f\L 'fERS - , 

CERA\\I\\C LA 

and 17 .. disc 

"ernitron 

_ SIIlall Si7.e 

_ LightWeight 

"" 2" _ snape factor - . 

. IIV sealed _ I-\erllletlca 

Shoc\< Resistant 
_ Vibration and 

_ Excellent StabilitY 

_ Fixed-,uned 

GENERAL SPECIFICATIONS 

Center Frequency 455 or 500 kHz 
(capability from 100·700 kH7.) 

Stopband Rejection 9-disc - 50 dB; 
11·disc - 60 dB; 17·dlsc - 80 dB 

Stability +0.2%/5 yrs; within 
±0.2%! -40 0 to +850 C. 

Ripple Bandwidth Dependent, 1 to 3dB 

Opal'llllng Range -400 to +850 C. 

Envlronmanlal Meets MIL Std. 202B 

N treasonable 
OESCRIPTIO. i IlilterS are a~~~~~~i:1 equiPllle~:'r 
Miniature c~::~~ MilitarV an~i:e~_tuned de~~c~S c~. in. 
prices lor ed \lght welght'ilitV in lesS than enter Ire
,heSe rugg . ti~itV and st~b 80 dB and c 3 \<1-\7.. 
excellent selec band relectlon to en '" 2 and '" ,hese 
Standard stop ~alles betWe eClal order. 'ca
quency tolera~::s available o~ c:~ons circuit ap~"and 
,ighter tOlera. d lor collllllunl ncV toleranc 

re desl9ne ter Ireque 
1IIIers a h re precise. cen required. 2 \<1-\7. to 
tions w e band reiectlon a~~ bandwidthS IrOllllrequencv. 
high Sl~ rd IIlodels in I) 4&&· \<1-\7. cent~~o and 2000 

Stan a available al . betWeen' 
8& \<1-\7. are 'IIlpedence IS 

d outPut I 
Input an frequency. 
ohlllS. &00 \<1-\7. center 
• Also available In 

NS . ed i-I alll-
P-PPlICP-TIO 'deal lor transistoll~ I'M sets. 

dder Filters are I IC'S in AM an d reiection 
,hese La 't V as well as d high stopban d nand-
plifier CIICUI .' e ruggedneS~ a~le lor airborne an ,neir slllall 517. a~icularlV SUlta 

IIla\<e Ihelll ? ers. 
held transceIV 

9·DISC - 50 dB STOPBAND 11·DISC - 60 dB STOPBAND 

TL·6D11 TL·16D11 TL·30D1 
12A 32A 57A 

6 16 30 
12 32 57 

2.0:1 2.0:1 1.9:1 

6 5 

2000 1000 1000 

TL·2D 
5A 

5 
5 

2.5:1 

10 

2500 

2700 

- 80 dB STOPBAND 

TL·16D TL·30D 
25A 45A 

16 30 
25 45 

1.6:1 1.5:1 

5 5 

1500 1200 

~ Vernitron Piezoelectric Division 
~ 232 Forbes Road 1 Bedford, Ohio 44146 1 (216) 232·8600 
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3130 INTEGRATED -CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 3130 

LET Us .BE YOUR 
MANUFACTURING; FACILITY 

Do You Need Help To Get The End Product You Want? 
After you have your design to meet your circuit performance 
requirements, ACC's Engineering Staff can assist you to package 
your circuit. We have a complete staff of electrical, mechanical, 
industrial, and chemical engineers to develop the most cost-effec
tive assembly to compliment your product. 

Custom Thick Film Hybrid? 
If space is a problem, thick 
film hybrids are the answer to 
reduced manufacturing cost 
and component inventories. 
ACC can design and del!ver a 
custom thick film hybrid to 
meet your performance, space, 
and cost requirements. For 
less stringent space require
ments,' formed discrete com
ponents or SOT packages are 
quite adequate. If space is 
tight or you have your own cus
tom chip, a chip and wire hy
brid may be the best approach. 

The results to you are smaller 
size, improved reliability, and 
in most cases, better .. circuit 
performance due to the fact 
that thick film allows you to 
choose the exact resistor val
ues and tolerances you want. 

We have the capability to build 
your product to any stage of 
completion you desire. From a 
thick film print, fire, and trim, 
only, to a finished encased 
product, or any stage in be
tween, by using custom thick 
film hybrids or printed circuit 
assemblies. 

We will work with you during 
your development stage. We 
possess the capability to de
liver into the millions, if nec
essary. 

Automotive Controls Corpora
tion (ACC) has over 200,000 
square feet of production 
space. This facility, located in 
Southeast Kansas is staffed 
with a quality-conscious, de
pendable, rural and small
town work force. Our employ
ees, to whom we owe our suc
cess, will build your product. 

Printed Circuit Assembly? 
If space is not a problem, then 
an automatically inserted 
printed circuit assembly is the 
most cost effective approach. 
ACC's printed circuit assembly 
area is equipped to insert 
components and wave solder 
boards up to 16 inches wide. 
Water washing is standard. 
Chlorinated cleaning solvents 
are available. The ACe facility 
is equipped and the personnel 
are trained to handle electro
static sensitive components at 
all stages of production. 

Packaging Support 
In support of the electronic as
sembly, ACC can offer single
sided printed circuit boards, 
coil winding, transfer and in
jection molding, potting metal 
and lead frame stampings, 
metal plating, and painting, if 
required. 

Total Design Capability through manulacture, test and delivery 

ACC 
ELECTRONICS 

AN ECHLIN COMPANY 1300 West Oak Independence, Kansas 67301- [316) 331-1000 

Manufacturers of custOITl circuits for Industry_ 
Call us on our Inward Wats Line 800·835·0362 and ask for ACC Electronics Application Engineering, Extension 422. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1537 



3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 

Hybrid 
Integrated Circuits 
for Military-and Industrial 
Applications 
Aeroflex designs,develops and manufactures In our complete manufacturing facility, Aeroflex 
custom hybrids for both military and industrial has the skilled personnel and production equip-
customers. We are qualified for use on 81, 852, ment to meet every hybrid design and manufac-
F15, F16 and LAMPS MK I", plus numerous other turing requirement. For most designs, we use 
ground and airborne systems and medical and thick film deposition for its great flexibility. On 
communications equipment. occasion, however, we will utllize thin film chip 

"components in conjunction with thick filmresis-
Will a custom hybrid do your job? Hybrid tors and conductors. Gold conductors and various 
technology combines the quick-response design silver alloys are often employed, as Well as a 
and manufacturing economies of the printed variety of resistor inks tocover the full range of 
circuit assembly with the reliability and small resistor values. We have and use both laser, for 
size of the monolithic IC. To help you determi ne active trimm ing, and airbrasive trimm ing systems. 
when the method will be cost effective, Aeroflex's 
experienced engineers will considerthe circuit Packaging for all environments. Aerofle;x com-
itself, manufacturiIjlQ,Ieadlime,andthequanti" mercial hybrids are often epoxy sealed in ceramic 
tie~ involved. .:.'.: . ' .. '. . .•.. ........ ....• . .' .' forindustrial applications. Heavy duty packaging 

<:Once the decisi~ri(h~~enrnade, Ae.r~fl~x ~as .'. optionsincludewelded hermetically sealed all~ 
thetechnica:lahd'manu~9juringsuPPOrttorileetmetalcases including flat packs, dips, plug-ins 

'.)'()utihos~exactingrequir~W~lJt$; 9wcJrcuit: .•... ' . and"TO"cansfor military requirements . 
..... (j(:)sigr\er.swillpulX911.rPa~rne~ers:togettJ~rjnto: . Product Assurance,inand out. Our P~oduct 
. ' .. '.' thesrtiallest,.light~$t pacKaQe.Cc;ms,istent with.' '. . . Assurance Departmel)t meets the requirements 

.. eff:ectiveperf9rma.l1ce,; .•. '·/:·· •. i:·!;·li::.····i.j'.... .:ot·f\t1lbQ·~9858A.Quality Assurance, Quality 
Weexcelfl1designiflg~.ctiv.efiI1¢rs,s1'lmple ~ng.~:·. 'i; Control, Qualification Testing and Equipment 

. hold netWRt~~,·loWn()iSepre~mps!Y()ltage·.";:,C?I.ibration .are·its.responsibilities.lncoming 
·regulat()ts;·'(jriyersand·receiv~~$.anddigitaljnter-:' .... ·inSpection·isperfOrmedon·semi90nductors in 

........ face'9ir9 . ... . et M I L~STO,.1pp3,.FI~qtri~a.L:'i·;>!·".accordance.WithM I L-STD-883;Method2010;1' 
•. ·...,perfo.:.. . ~rant~~d: by .()~r autQm~tic·~f:!s~ •. :(L:.!3ver8. Simil~fcriteria are applledto hybrid in~ 
><)",)yst~m .. ' .. 0: ;; ·'C.,!: :.·.··~pe9tion,Ssr~~njlJgand.qualification testing.to ." 

'.'. ,.', .' .: ... : .. ' .. ' •.•.. ':,' ......• ·.Mlb~TP.·.-8 ....... 8. 3E3;M ...... ~t.h.qdI5008andM.IL"M-38510 
.••••••.••.••..•• : .........••••...•. ; .•...• ' .•..•..•..••... f.', .•...• ,."" ;."";"" ': ....... :: . a··re·· .... a·,so··a·v·a·I·'·a··\:..·,·e··· • ,.,'''" .. ,.' " "' ~" , .. ::".". : .. :; .. :.~; !r~"~ .:.~.;> ;~~~1L·\<~': .. .. : . '~;.: "IJ: ~;:::~><. ".~,; .. ~: . 

... , .... ·?~~li;:S;.... '.... .· •• ,di,~,i'·'···I··::i:~~7,;.~~t~r:!!S INC. 
:.': ; .•........... ~ ..•. : ........ " ........•........•. '.... :: /.:'/., . ' .. '."" .... ;'.' .••.... '.' ; <"., .;, ..... '. . .......... . .' ..... Tel .. 516-69+6.7QO TW.. {( ~10·.2. 24. -6. "17 • .. ..: ... \ ..•. ;.~: ..•. :~j ..•.... :~.:: .... ;; .... ,: ........ '.:.'.: .... ' .. ;.~ .•. l·~ ~, v "t" 

'" y_ 7 :.:.:»~ ';"',: ' .. ';i~'~>' :;'<:~"~'< ". , ... 
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INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 3130 

QUICK REACTION CAPABI LlTY 

CUSTOM THICK FILM NETWORKS 
DESIGN GUIDELINES FOR A.S.I. CUSTOM THICK FILM PRODUCTS 

STANDARD PREMIUM 

Resistance Range 5 ohms to 20M ohms N/A 

etworks SIP & DIP Tolerance 5 ohms to 30 ohms ± 1 ohm ± .5 ohm 

30 ohms to 1M ±2% ±.5%, ± 1% • Resistor N 
• Capacitor Networks 1M to '20M ±5% .± 1%, ± 2% 

works • Diode Net Ratio Match ±1% ±.5% 

• RC Netwo rks TCR 5 ohms to 30 ohms; 200 ppm 5 ohmsto 30 ohms; N/A 

hips (_550 C to 1250 C) 30 ohms to 1M; 100 ppm 30 ohms to 200K; 50 ppm 
) 1M; 300 ppm 200K to 1M; 100 ppm 

IPS ) 1M; 200 ppm 

• Resistor C 
• Jumper D 
• High Volu me Capacity TCR Tracking 

R's same geometry and inks 10 ppm/DC N/A 
R's same inks 50 ppm/DC N/A 

~ 
R's different inks 100 ppm/DC N/A 

5 ohms to 250K; 100 W/in2 N/A 

Power Loading at 250 C 250K to 750K; 50 W/in2 N/A 
) 750K; 25W/in2 N/A 

CUSTOM 
HYBRIDS 

THICK FILM SCREENING & FIRING 
OF CONDUCTOR & RESISTOR 
MATERIALS 
Down to 5 mil lines and 5 mil spaces, 
Ag and Au based conductors, 10 
ohms/square to 1 Meg/square resistor 
inks,down to 50PPM/oC TCR 
RESISTOR TRIMMING TO .5% 
TOLERANCES 
Abrasive or laser; active or passive; 
negligible post-trim drift 

DIE BONDING OF ICs, TRANSISTORS 
DIODES, CHIP CAPACITORS & 
INDUCTORS . 
Typical component density: 60 compo
nents/sq. inch of substrate 

GOLD WIRE BONDING: 
11MIL WIRE DIAMETER TYP. 

HERMETIC OR EPOXY SEALING OR 
DIP COATING 
Packaging Options: 

Sealed metal case 
Glass-to-metal flat pac 
Dual-in-line plug-in, 14 
and 16 pin 
Coated substrate SIP or DIP 
Chip Carrier 

FUNCTIONAL AND QUALIFICATION 
TESTING, COMMERCIAL SPECIFICATIONS 

CONTRACT LASER TRIMMING 
• E.S.I. Automatic System • Prototype to High Volume Trimming 
• Step-and-Repeat Handling o Precision Trimming; Accuracy as high as .1%, 

•••••••••••• · .--------------------------------------------------------------------------, 

IHSIl ASSEMBLY SPECIALISTS INC. 
DEPT. EM, BOX 965, ACTON, MASS. 01720 • (617) 263-9100 

: .....•.... :'------------------------------------------------------------------------~ 
Other product areas include Machine Wire Wrapping, Printed Circuit Board Assembly and Electro-Mechanical 
Systems Assembly-Contact for further information & literature. 
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CROSS REFERENCE CARDS (61) 

LABELS FIT 
THIRD-CUT 
FILE FOLDERS 
(NOT SUPPLIED) 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
, You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

, Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 ~ach for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs,' 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 



3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 3130 

h t k ' . Digital Delay Lines Y e ' pt'l·Crosystems Mfrs. • Crystal Clock Oscillators 
Of: • Custom Hybrid Circuits mcol"porated . Thick Film Substrates 

• Custom Resistor Networks 

[~0:;G:i:>,'~""~:'~;'1:A~·;£::;:;%i:f~fi$liiai.!!~1iiD'hiQiA!iii,"",,', ¥lQ$iWiAtr3 

EEM 1983 

CUSTOM HYBRID CIRCUITS 

MILITARY-COMMERCIAL-POWER-RF 

• Analog and Digital Circuit Design • MIL Qualified Facility 
• Laser Trimming-Active and Passive • High Volume Capacity 
• Welded and Epoxy Sealed Packages • 883B Screening 
• Automatic Wire Bonding • Computer Testing 
• Power Packaging and Assembly • Molding Capability 
• Chip Carrier Processing • MultilayerThick Film 
• Computer Aided Design C.A.D. • BeO Processing 

tek !Dicrosystems 
mcorporated 

16780 LARK AVENUE, LOS GATOS, CALIFORNIA 95030 , 
PHONE (408) 358-1991 TWX 910-597-5393 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1541 
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IK§II Integrated Circuits Incorporated 

CUSTOM HYBRID CIRCUITS 

Producing high quality 
custom hybrid circuits is an art 
no one learns overnight. And 
producing circuitry consistently 
recognized as the finest in the 
industry takes years. 

That's the secret behind the 
success of Integrated Circuits 
Incorporated. Building custom 
thick-film hybrid circuits has 
been our specialty since 1969. 
And we've used all of that 
experience to perfect our 
expertise in not only technical 
capabilities and quality, but 

also in program management 
and customer coordination. 

We can design a circuit to 
your specification, or convert 
your circuit to a miniature 
hybrid design. Either way, it 
must pass the rigid quality 
assurance requirements basic 
at ICI - MIL-I-45208, MIL
STD-883, MIL-M-38510, and MIL-
0-9858 as applicable. 

For military, airborne or 
industrial requirements, you'll 
find ICI to be responsive, 
capable and reliable. 

1lEll integrated c: . Circuits 
Incorporated 

13256 Northup Way 
Bellevue, Washington 98005 
(206) 747-8556 
lWX: 910·443·2302 
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I INTERNATIONAL SENSOR SYSTEMS INC. 
P.o. Box 345 - Industrial Park - Aurora, NE 68818 - Telephone (402) 694-6111 

HYBRID THICK FILM TECHNOLOGY 
FEATURES ________________________________________________ ___ 

- one time insertion costs 
• functional modularity 

- compact 
• low profile 
C low mass 

_ high performance _ small 

IiiiI high quality components 
• extreme temperature operating range 
I:J military specification capabilities 

METALIZED SUBSTRATES - Simple or complex, single 07 
multi-layer conductor patterns with Pd. Ag (Palladium Silver), 
Pt. Ag. (Platinum Silver), Au, (Gold), Pt. Au. (Platinum Gold) 
inks. Insulation with high temperature glass dielectric or low 
temperature glaze. Film Resistors ,from 1 ohm to 150 meg
ohm, tolerances to ±0.1 %, T.C.R. to 50 ppm, 1/10 w to 10 
watt power dissipation, laser or abrasive trimming. 

CHIP AND WIRE TECHNOLOGY - Microcircuit assembly of 
functional thin film integrated circuit or component chips into 
operational devices. All available IC & component chips as
sembled to a thick film circuit by solder or epoxy bonding. 
Chips wired into circuit with either gold or aluminum wire. 
(Thermocompression or thermosonic wire bonding). Special 
handling for static control. Components actively or passively 
trimmed to guarantee functional specifications. 

SOLDER REFLOW TECHNOLOGY - Compact networks with 
thick film resistors, IC packages, chip capacitors, inductors, 
discrete components, SOT package, diode bridge assembly, 
high and low temperature solder, standard or custom pin
outs. Special devices with photo-transistors, LED's and func
tional sub-assemblies. 

• \ 1 ISSI'4~ 
~ "'''12'7-Q: 

311-00010 , 

i' j 
"-.--~ 

~,' i 
l'r1!'""Y'''1'nl' I 

CUSTOM PACKAGES - Single-in-line or Dual-in-line pinout 
packages, conformally coated, metal can, plastic or ceramic 
covered and sealed. Customer markings as well as manu
facturer's identification for traceability. Leak tested, tempera
ture cycling and burn-in before final test to insure reliability. 
Heat sink attached to either alumina or beryllium oxide to 
obtain maximum power dissipation. 

TECHN ICAl SERVICES ________________________________________ _ 
• Circuit design. layout (including conversion of existing circuitry to thick film technology) • material selection • rubylith 
production. screen fabrication. product tooling. product testing. and building to print. Testing includes functional electrical 
and mechanical parameters. burn-in. leak testing. and temperature cycling. 

APPLICATIONS _________________________________________ _ 
• Memory. logic. linear. circuits. A-D. D-A • timing. filters. isolation. pulse shaping. impedance matching. signal 
generation. switching. sequencing. and many other medium range energy dissipation functions or a combination thereof. 

ISSI MILITARY SPECIFICATION CAPABILITIES _________________ _ 
MIL-I-45208 Inspection System Requirements MIL-STD-883 Test Methods & Procedures for Microelectronics 
MIL-C-45662 Calibration System Requirements Certificate of Compliance furnished upon request. 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 

. ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

.D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMl. electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
-FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
. diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) . 
IR insulation resistance (or) mfrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration . 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
JlF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board . 
PIN positive-intrinsic-negatIve 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt Irleter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG 'yttrium iron garnet 
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HERMETIC PACKAGES FOR 
HYBRID MICROCIRCUITS 

GLASS FLATPACKS 

o Most economical means of hermetically enclosing 
small hybrids 

o Easily and economically customized to your needs 
o MeetMIL-M-38510 requirements 
o Sealed by reflow soldering with combination lids 

METAL PLUG-INS 
AND FLATPACKS . 

o Strongest and most reliable means of enclosing all 
size hybrids 

• Package variations available built to your 
requirements 

• Meet MIL-M-38510 Class S and all highest 
reliability requirements 

• Sealed by seam welding with stepped lids or 
reflow combination lids 

=JMI=JSl=1IE 
MINI-SYSTEMS, INC. 

Electronic Package Division, 168 East Bacon St., P.O. Box 1597, Plainville, MA 02762 
Telephone: (617) 695-2000 • Telex: 710-348-0564 

SELECTION GUIDE 
Case Size: Flatpack - case sizes 1/a" x 1fa" to 1" 

x 1"; Dual-In-Line - case size 114" x %" 
Glass Free Area: Flatpack - .040" x .070" to .810" x 

.810" 
Number of Leads: 1 to 84, depending on case size 
Lead Centers: .050", .040", .030", or as specified 
Configuration: Leads and pads on 2 sides; Leads on 

2 sides; Pads on 4 sides; Leads and pads on 4 
sides 

Base Material: Metal, ceramic, or beryllia 
Plating: Gold or Nickel, all over or selective 

AVAILABILITY 

Popular Packages - 2 weeks 

Custom Packages - 8 weeks 

WRITE FOR OUR DETAILED CATALOG 

SELECTION GUIDE 
Case Size: Plug-In and Flatpack case sizes 

ranging from .380" x .625" to 1.970" x 2.970" 

Number Pins/Leads: 1 to 188, depending on case 
size 

Pin/Lead Centers: .100" Plug-In; .050" Flatpack 

Configuration: Pins/Leads on 1,2,3, or 4 sides 

. Plating: Gold or Nickel, all over or selective 

AVAILABILITY 

Tooled Packages - 4 weeks 

Custom Packages -10 weeks 

WRITE FOR OUR DETAILED CATALOG 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1545 
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® MOTOROLA MOS LOGIC 
SEMICON,DUCTORS AND 

SPECIAL FUNCTIONS 
3501 EO BLUESTEIN BLVD., AUSTIN, TEXAS 78721 

LOGIC FAMILIES 

SERIES MC54/74HCxxx - The newest addition to Motorola's 
standard CMOS logic families, this family of 5S1 and. MSI func
tions will offer over 100 device types to serve the high performance 
user. These devices incorporate the LSTTL features of wide 
fanout and high speed belonging with the present CMOS features 
of low power consumption and high noise immunity. These 
devices are pinout configurations identical with many of the 
popular 54174 series LSTTL and MCl4000 series CMOS devices. 
Devices are available in both -40 to 85°C and -55 to 125°C 
temperature rariges. 

SERIES MCl4000/MCl4500 - These standard lines of MSI/SSI 
circuits contain a complement of nearly 200 device types with 
which to implement complete system designs. They feature the 
JEDEC B-Series specifications with low-power-Schottky compati
ble outputs. A faster nonbuffered line of devices is compatible 
with the B"Series, as well as with standard Schottky TTL, for mix
and-match versatility. 

SPECIAL FUNCTIONS 

SERIES MCl4400 AND MCl45000 SERIES - This series of higher 
complexity dedicated LSI devices consist of single-chip "sub
systems" designed for specific applications. Most circuits utilize 
the latest wafer processing techniques in silicon-gate technology 
for higher performance. Included in the family of dedicated LSI. 
functions are 7 groups or sub-families .. 

GENERAL PURPOSE FREQUENCY SYNTHESIZERS - Phase
locked loop and programmable divider variations are available in 
either single or dual modulus configurations.' This group offers up 
to 25 MHz typical input frequency and a programmable' reference 
divider. Parallel, serial, or 4-bit data bus input formats are available 
with the feature. of an on-board reference oscillator. . 

TV/CATV PLL FREQUENCY SYNTHESIZERS '..:. This family of 

INTEGRATED CIRCUITS 
FOR TOMORROW'S 

TELECOMMU NICATION 
(MOS AND BIPOLAR) 

Motorola offers a comprehensive line of telecommunication pro
ducts consisting of: Dialer chips; a broad family of Modems and 
Modem Filters; Crosspoint Switches; and Codecs and Filters. To 

MONO-CIRCUIT 
MCl4400 
MCl4401 
MCl4402 
MCl4403 
MCl4405 

CODEC 
. MCl4404 

MCl4406 
MCl4407 

TSAC 
MCl4416 
MCl4417 
MCl4418 

CROSSPOINT 
SWITCHES 
MC142100 
MC145100 
MC3416 . 

FILTERS 
MCl4413 
MCl4414 
MCl45414 
MC145415 
MC145431 
MCl45433 
MCl45440/41 

specific purpose frequency synthesizers are designed for 
TV /CATV uses. They include Circuitry for keyboard scan, both up 
and down. They operate from a5 volt power supply in both UHF 
and VHF frequencies. All products have an on-board reference 
oscillator with full remote control capability. Included in the design 
is the capability of programming 100 channels in various signalling 
formats. 

CMOS DATA CONVERSION CIRCUITS '- A full line of A/ D con
verter products are available in single slope, dual slope or suc
cessive approximation formats. Multiplexed channels accomodate 
up to 15 channels. Fuil MPU compatible (68xx formatl. Products 
are available that can offer a full 8 bits of resolution at 1 MHz with 
32 P.s conversion times. 

OP AMPS AND COMPARATORS - This family is available with 
operational amplifier and comparator separately or both on the 
same chip. The devices are all internally compensated and also of
fer very low input current < 1 nA. Bias currents are externally pro
grammable. 

'" CMOS DISPLAY DRIVERS - These devices can drive LED, LCD, 
or VF display segments. CMOS technology means very low power 
dissipation but each device.can produce very high current drive. A 
master/slave combination can drive 48 segments (master) and 44 
segments (slave). Segments or dot patterns can be driven up to 1 
sq. centimeter in size. 

REMOTE CONTROL ENCODER/DECODER PAIRS - This group 
pairs a transmitter and a receiver for full remote control applica
tions. Decoder configurations can be 5 address/4 data, 4 ad
dress/5 data or all 9 address. The decoder can interpret up to 
19,683 different codes. 

CMOS SMOKE DETECTORS - Smoke detectors are popular for 
both residential or industrial uses. The package is a small 16-pin 
DIP with very low power consumption. They are ideal for battery 
applications. A smoke alarm is triggered via external transducer 
and internal" on-chip" drivers for lights, horns and other detector 
unit functions. 

TELECOMMUNICATIONS 

service the newly emerging office automation market, there are: 
single"chip Codec/Filters (mono-circuits); Time Slot ASSigner cir-
cuits; and advance Voice/Data parts. . 

VOICE/DATA MODEMS DIALERS 
MC145420 MCl4411 MCl4408 
MC145422 MCl4412 MCl4409 
MC145423 MC145440/41 MCl4410 
MC145425 MC145445 MCl4419 
MC145426 MC145450 MC34015 

MC6860 MC34011 
SLIC MC6172 MC34012 
MC3419 MC6173 
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® MOTOROL.A a-Bit MPUs 
a-Bit MCUs SEMICONDUCTORS a-Bit Peripherals 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 

The MC6800 microprocessor was the 
first MPU of the M6800 Family and still 
remains a highly cost-effective pro
cessor for a great many process-control 
and data-communications applications. 
After years of field experience, the 
MC6800 has earned an enviable reputa
tion as one of the easiest-to-use pro
cessors available. 

The table to the right lists devices in 
the M6800 Family. The following micro
processor and microcomputer families 
are derivations and enhancements of the 
MC6800 architecture to provide easy 
migration within the M6800 Family as 
processing-power requirements change. 

THE M6800 FAMILY 
Device Function Device Function 

MC6800 MPU MC6845 CRT Controller 
MC6802 MPU (with Clock, RAM) MC6846 ROM-I/O-Timer 
MC6808 MPU (with Clock) MC6847, Y Video Display Generator 
MCM6810 128x8 Static RAM MC6850 Asynchronous Interface 
MC6821 Peripheral I nterface Adapter Adapter 
MC6822 Industrial Interface Adapter MC6852 Synchronous Serial Data 
MC68281 Priority Interrupt Controller Adapter 
MC6829 Memory Management Unit MC6854 Advanced Data Link 
MC6835 CRT Controller with ROM Controller 
MCM6836 ROM/EEPROM Combination MC6859 Data Security Device 
MC6839 Floating Point ROM !IEEE. MC68602 Digital Modem 

Standard Draft6.0) MC68622 Digital Modulation 
MC6840 Programmable Timer. MC68488 General-Purpose Interface 
MC6843 Floppy-Disk Controller Adapter 
MC6844 Direct Memory Access 

Controller 

1 Motorola Digital Bipolar 2Motorola Logic and Special Functions 

THE M6S01 FAMILY PROCESSORS: HIGH-PERFORMANCE MCUs 

Frequency 

1 MHz 1.25 MHz 1.5 MHz 2.0 MHz Memory 

MC6801 MC6801-1 MC68A01 MC68B01 2K ROM, 128 Bytes RAM, Expansion Bus 

MC68701 MC68701-1 - - 2K EPROM, 128 Bytes RAM, Expansion Bus 

MC6803 MC6803-1 MC68A03 MC68B03 No ROM, 128 Bytes RAM, Expansion Bus 

MC6803E MC6803E-1 - - No ROM, 128 Bytes RAM, External Clock, Expansion Bus 

MC6801U4 MC6801U4-1 - - 4K ROM, 192 Bytes RAM, Expansion Bus 

MC6803U4 MC6803U4-1 - - No ROM, 192 Bytes RAM, Expansion Bus 

MC68120 MC68120-1 - - 2K ROM, 128 Bytes Dual-Port RAM, Expansion Bus 

MC68121 MC68121-1 - - No ROM, 128 Bytes Dual-Port RAM, Expansion Bus 

THE HMOS M6S05 FAMILY PROCESSORS: MEDIUM-PERFORMANCE MCUs 

No. of " Memory (Bytes) .. 
Special 

Device Pins ROM EPROM RAM I/O Lines Features 

MC6804P2 28 1K - 32 20 Programmable Bidirectional Self-Check, Low Cost MCU 

MC6805P2 28 1K - 64 20 Programmable Bidirectional Self-Check 

MC6805P4 28 1K - 112 20 Programmable Bidirectional Self-Check, Standby RAM 

MC6805P6 28 1.8K - 64 20 Programmable Bidirectional Self-Check 

MC6805R2 40 2K - 64 2 to 5 Inputs, 24 Programmable 1 to 4 Channel 8-Bit AID, Self Check 
Bidirectional 

MC6805R3 40 3.8K - 112 2 to 5 (nputs, 24 Programmable 1 to 4 Channel 8-Bit AID, Self Check 
Bidirectional 

MC6805T2 28 2.5K - 64 2 Special Function, 19 Programmable PLL, Self-Check 
Bidirectional 

MC6805U2 40 2K - 64 8 Inputs, 24 Programmable Bidirectional Self-Check 

MC6805U3 40 3.8K - 112 8 Inputs, 24 Programmable Bidirectional Self-Check 

MC68705P3 28 - 1.8K 112 20 Programmable Bidirectional Self-Programming Bootstrap 

MC68705R3 40 - 3.8K 112 2 to 5 Inputs, 24 Programmable 1 to 4 Channel8-Bit AID, 
Bidirectional Self-Programming Bootstrap 

MC68105U3 40 - 3.8K 1.12 8 Inputs, 24 Programmable Bidirectional Self-Programming Bootstrap 

3130 
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8-BIT MPUs/MClJs/PERIPHERAlS (Continued) 

THE CMOS M146805 FAMilY PROCESSORS: MEDIUM-PERFORMANCE MCUs 

No. of Memory (Bytesl SpeCial 
Device' Pins ROM, RAM EPROM I/O Lines FeatUres" , '" 

MCl46805E2 40 - 112 - 16 Programmable Bidirectional External Bus 

MCl46805F2 28 lK 64, - 16 Programmable Bidirectional Self-Check 

MCl46805G2 40 2K 112 ' - 32 Programmable Bidirectional Self-Check 

MCl468705F2 28 - 64 lK 16 Programmable Bidirectional Self-Prog. 
Bootstrap 

MCl468705G2 40 -, 112 2K 32' Programmable Bidirectional Self-Prog. 
, Bootstrap. 

SPECIAL PERIPHERALS 

Device Function 

MC146818 CMOS Real-Time Clock 

MCl46823 CMOS Peripheral Interface Adapter (Similar to MC6821) 

THE M6809 FAMilY PROCESSORS: HIGH-PERFORMANCE MPUs 

, PROCESSORS 

Device Features 

MC6809 On-Chip pscillator 

MC6809E External Clocking for Synchronization of 
Multiprocessor Systems 

16-8·it 
Microprocessor THE M68000 FAMilY -

AN INVESTMENT IN THE FUTURE 

Led by the MC68000 Microprocessing Unit (MPU) and followed by a host of 
peripherals, the M68000 Family offers the engineer a set of building blocks to 
construct cost-effective solutions to an ever-widening range of complex 16/32 
bit applications. The tremendous popularity of the M68000 Family is not 
without warrant. HMOS technology, performance, and support are but a few 
of the many reasons why the M68000 Family continues to be the 16 bit industry 
leader. 

It should be noted that the M68000 Family is a not-so-distant relative of the 
MC6800. All M6800 Family peripherals interface directly with the MC68000, so 
upward compatibility is built in. Where low cost and medium performance are 
required, they present a very attractive alternative. The plan for the M68000 
Family is a simple one. Provide the marketplace with the best 16-bit family and 
back it up with support that is second to none. And it's happening now. 

What about expandability? The M68000 Family is designed with this in mind.' 
All the way from an internally microcoded 32-bit ,architecture to the third
generation EXORmacs development system. Efficient high level language sup
port provided by Pascal allows upward compatibility of software from 8-bit to 
16-bit to 32-bit machines. 

The majority of today's 16-bit microprocessor applications are quite complex, 
with long design times. Clearly, the required investment in design resources re
quires finished products to have increased longevity. Motorola understands 
this, and is committed to offering a family which will allow these products to re
main statecof-thecart for years to come. Thus, the M68000 Family is an invest
ment in the future. 

EXORmacs is a trademark of Motorola Inc. 

68000 
68008 
68010 
68020 
68120 
68121 
68200 
68230 
68440 
66450 
66451 
66452 
66454 
66459 
68561 
68562 
68564 
68590 
68652 
68653 
68661 
68681 
68881 
68901 

~-® MOTOROLA Semiconductor Products Inc. 

Fam'ilY· 

68000 FAMILY DEVICES 

16-Bit MPU Now 
8-Bit 68000 Now 

VM Processor' Now 
32-Bil68ooo 1 Q 1964 

IPC Now 
IPC-NR Now 

MCU 3 Q 1983 
PIIT Now 

DDMA 4 Q 1983 
DMAC Now 
MMU Now 
BAM Now 
IMDC 3 Q 1983 
DPLL 3 Q 1983 

MPCC-II 3 Q 1983 
DUSCC 2 Q 1964 

SIO Now 
LANCE 3 Q 1983 
MPCC Now 
PGC Now 
EPCI Now 

DUART Now 
FPCP 2 Q 1964 
MFP Now 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 • A SUBSIDIARY OF MOTOROLA INC. -----' 
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® MOTOROLA 

SEMICONDUCTORS 
MEMORIES 
Selector Guide 
RAMs 3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 

Motorola has developed a very broad range of reliable 
MDS and bipolar memories for virtually any digital data pro
cessing system application. And for those whose require
ments go beyond individual components, Motorola also sup
plies Memory Systems and Micromodules. 

New Motorola memories are being introduced continually. 
This selector guide lists all those available as of April 1983. 
For later releases, additional technical information or pricing, 
contact your nearest authorized Motorola distributor or 

RAMs 
MOS DYNAMIC RAMs 

Access Time Power No. of 
Organization Part Number (ns Max) Supplies Pins 

16384 x 1 MCM4116BP15 150 +12, ±5V 16 
16384 x 1 MCM4116BP20 200 +12, ±5V 16 
16384 x 1 MCM4116BP25 250 +12, ±5V 16 
16384 x 1 MCM4517Pl0 100 +5V 16 
16384 x 1 MCM4517P12 120 +5V 16 
16384 x 1 MCM4517P15 150 +5V 16 
16384 x 1 MCM4517P20 200 +5V 16 

65536 x 1 MCM6664AP151 150 +5V 16 
65536 x 1 MCM6664AP201 200 +5V 16 
65536 x 1 MCM6665AP15 150 +5V 16 
65536 x 1 MCM6665AP20 200 +5V 16 

MOS STATIC RAMs (+ 5 Volts) 
Access Time No. of 

Organization Part Number (ns max) Pins 

128x8 MCM6810 450 24 
128x8 MCM68Al0 360 24 
128x8 MCM68Bl0 250 24 

1024x4 MCM2114P20 200 18 
1024x4 MCM2114P25 250 18 
1024x4 MCM2114P30 300 18 
1024x4 MCM2114P45 450 18 
1024x4 MCM21 l14P20 200 18 
1024x4 MCM21 l14P25 250 18 
1024x4 MCM21 l14P30 300 18 
1024 x 4 MCM21 l14P45 450 18 

2048x8 MCM2016HP55* 55 24 
2048x8 MCM2016HP70* 70 24 

CMOS STATIC RAMs ( + 5 Volts) 
Access Time No. of 

Organization Part Number (ns max) Pins 

2048x8 MCM65116P12* 120 24 
2048 x 8 MCM65116P15* 150 24 
2048 x 8 MCM65116P20* 200 24 

4096 x 1 MCM65147P55 55 18 
4096 x 1 MCM65147P70 70 18 

Motorola sales office. 
Data sheets may be obtained from your in-plant VSMF 

Data Center, distributors, Motorola sales office or by writing 
to: 

Literature Distribution Center 
Motorola Semiconductor Products Inc. 
P.O. Box 20912 
Phoenix, AZ 85036 

ECl RAMs 
Access Time 

Organization Part Number (ns max) 

8x2 MCM10143 15 
16x4 MCM10145 15 
16x 4 MCM10H145 6 

64x 1 MCM10148 15 

128x2 MCM10147 15 

256 x 1 MCM10144 26 
256 x 1 MCM10152 15 

256x4 MCM10422A* 10 

1024 x 1 MCM10146 29 
1024 x 1 MCM10415 20 
1024 x 1 MCM10415A 15 
1024x 1 MCM10415B 10 

1024x4 MCM10474* 25 
4096 x 1 MCM10470A* 15 

TTL RAMs 
Access Time 

Organization Part Number 

256x4 MCM93422 
256x4 MCM93l422 

1024 x 1 MCM93415 

1024 x 1 MCM93425 

*To be introduced. 
(Not all speed selections shown) 

1 Motorola's innovative pin #1 refresh 

Operating temperature ranges' 
MOS - OOC to 70°C 

(ns max) 

45 
60 

45 

45 

ECl - Consult individual data sheets 

Output 

3-State 
3-State 

Open 
Collector 
3-State 

TTL - Military -55°C to + 125°C, Commercial OOC to 70°C 

No. of 
Pins 

24 

27 
16 

27 

16 

16 
16 

24 

16 
16 
16 
16 

24 

18 

No. of 
Pins 

22 
22 

16 

16 
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3130 INTEGRATED CIRCUITS HYBRID CIRCUITS & FUNCTION MODULES . . 3130 

® MOTOROLA MEMORIES 

SEMICONDUCTORS Selector Guide 
ROMs PROMs EPROMs 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 , 

ROMs 
MaS STATIC ROMs (+5 Volts) 
Character Generators2 

Access Time No. of 
Organization Part Number (ns max) Pins 

128x(7x5) MCM6670P 350 18 
128x(7x5) MCM6674P 350 18 

128x (9x7) MCM66700P 350 24 
128x(9x7) MCM66710P 350 24 
128x(9x7) MCM66714P 350 24 
128x (9x7) MCM66720P 350 24 
128x (9x7) MCM66730P 350 24 
128x (9x7) MCM66734P 350 24 
128x(9xl) MCM66740P 350 24 
128x (9x7) MCM66750P 350 24 
128x(9x7) MCM66760P 350 24 
128x (9x 7) MCM66770P 350 24 
128x (9x7) MCM66780P 350 24 
128x (9x7) MCM66790P 350 24 

Binary ROMs ( + 5 Volts) 
Access Time No. of 

, Organization Part Number (ns max) Pins 

2048 x 8 MCM68A316EP 350 24 
2048x8 MCM68A316EP91 3 350 24 

4096 x 8 MCM68A332P 350 24 
4096 x 8 MCM68A332P23 350 24 

8192 x 8 MCM68364P35 350 24 
8192x8 MCM68364P35-33 350 24 
8192 x 8 MCM68364P25 250 24 
,8192x8 MCM68364P20 200 24 
8192x8 MCM68365P25 250 24 
8192x8 MCM68365P35 350 24 
8192 x 8 MCM68366P25 250 24 
8192x8 MCM68366P35 350 24 

32768 x 8 MCM63256P15* 150 28 
32768 x 8 MCM63256P20* 200 28 

CMOS ROMs ( + 5 Volts) 
Access Time No. of 

Organization Part Number (ns max) Pins 

256x4 MCM14524 1200 16 

2048 x 8 MCM65516P43 430 18 
2048 x 8 MCM65516P43M3 430 18 
2048x8 MCM65516P55 550 18 

Operating temperature ranges: 
MaS - O°C to 70°C 
ECl - Consult individual data sheets 
TTL - Military - 55°C to + 125°C, Commercial O°C to 70°C 

EPROMs 
MOS EPROMs 

Access Time Power No. of 
Organization Part Number Ins max) Supplies Pins 

8192x 8 MCM68764C 450 +5V 24 
8192x8 MCM68766C 450 +5V 24 
8192x 8 MCM68766C35 350 +5V 24 

PROMs 
Eel PROMs 

Access Time No. of 
Organization Part Number Ins max) Pins 

32x8 MCM10139 20 16 

256x4 MCM10149 25 16 
256x4 MCM10149A* 15 16 

TTL PROMs 
Access Time No. of 

Organization Part Number Ins max) Output Pins 

512x4 MCM7621 70 3-State 16 
512x4 MCM7621A 60 '3-State 16 

512x8 MCM7641 70 3-State 24 
512x8 MCM7641A 60 3-State 24 
512x8 MCM7649* 70 3-State 20 
512x8 MCM7649A* 50 3-State 20 

1024x4 MCM7643 70 3-State 18 
1024x4 MCM7643A 50 3-State 18 

1024 x8 MCM7681 70 3-State 24 
1024 x 8 MCM7681A 60 3-State 24 

2048x4 MCM7685 70 3-State 18 
2048x4 MCM7685A 50 3-State 18 

2048 x 8 MCM76161 70 3-State 24 
2048x8 MCM76161A 60 3-State 24 

4096 x 4 MCM76165* 35 3-State 20 

*To be introduced. 
(Not all speed selections shown) 

2Character generators include shifted and unshifted characters, 
ASCII alphanumeric control, math, Japanese British, German, 
European and French symbols. 

3Standard Patterns for MaS ROMs: 
MCM68A316EP91 - Universal Code Converter and Character 

Generator 
MCM68A332P2 - Sine/Cosine look-Up Table 
MCM68364P35-3 - log/Antilog look-Up Table 
MC.M65516P43M - MCl46805 Monitor Program 
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3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 

® MOTOROLA. 

SEMICONDUCTORS 
DIGITAL LOGIC 

FAMILIES 
P:O. BOX 20912 0 PHOENIX, ARIZONA 85036 

A "Supermarket" For Standard Logic 
Motorola carries a comprehensive inventory of standard 

components encompassing almost all major digital logic fami
lies and technologies. 

MECL (very high-speed) Logic Circuit 
Motorola manufactures three lines of Emitter-Coupled

logic (ECl). The new high-speed MECL10KH, the industry 
standard MECL10K and MECl III. 

MECL 1 OKH Series 
Much of the MECl1 OKH Family of high-speed logic circuits 

will be pin-compatible with the existing MECl1 OK Family, but 
double the performance standards. System clock rates are 
increased as much as 40%, parasitic capacitance drops by 
50%, and propagation delay is reduced by 50% with no cor
responding increase in power dissipation. Pin compatibility 
permits upgrading of existing designs without major modifi
cations. More complex logic functions will be available in the 
1 OKH family than were possible in MECl1 OK. The MECl1 OKH 
Family is performance compatible with the MECl Macrocell 
Array. 

MECL 10KH DC Specifications 
VEE = -5.2 V + -5.0% 

R Load = 50 n to -2.0 Vdc 
D'C 25'C 75'C 

Parameter Min Max Min Max Min Max 

VOH Max - -0.840 - -0.810 - -0.735 

VOH Min -1.020 - -0.980 - -0.920 -
VOL Min -1.950 - -1.950 - -1.950 -
VOL Max - -1.630 - -1.630 - -1.600 

VIHA - -1.170 - -1.130 - -1.070 

VILA -1.480 - -1.480 - -1.450 -

MECL 10KH AC Specifications 
and Tracking 

D'C 25'C 75'C 
Parameter Min Typ Max Min Typ Max Min Typ Max Units 

tpD 0.7 1.1 1.6 0.7 1.0 1.5 0.7 1.1 1.7 ns 

Min Max Min Max Min Max 

tr (20-80%) 0.8 2.2 0.7 2.0 0.8 2.2 ns 

tf (20-80%) 0.8 2.2 0.7 2.0 0.8 2.2 ns 

VEE = - 5.2 V ± 5.0%. 

Propagation Delay variation Delay variation 
delay (ns)· vs temp (ps/'C) vs supply (psN) 

Parameter Typ Max Typ Max Typ Max 

tpD 10KH 1.0 1.5 0.5 4.0 0 0 

'VEE ~ 5.2 v, Temp ~ 25'C. 
MECL/OKH and Macrocell are trademarks of Motorola Inc. 

SCHOTTKY TTL • ECl • TTL 
MOTL • MHTL " MCA " PLL 

MECL 10KH Products Available 

Function Part No. 

Binary Counter MC10H016 
Ouad 2-lnput Nor Gate w/Strobe MC10H100 
Ouad Or/Nor Gate MC10H101 
Ouad Nor Gate MC10H102 
Ouad 2-lnput Or Gate MC10H103 
Ouad And Gate MC10H104 
Triple 2-3-2 Or/Nor Gate MC10H105 
Triple 4-3-3 Nor Gate MC10H106 
Triple Exclusive Or/Nor Gate MC10H107 
Dual 4-5 Input Or/Nor Gate MC10H109 
Ouad Exclusive Or Gate MC10H113 
Ouad Line Receiver MC10H115 
Triple Line Receiver MC10H116 
Dual 2-Wide Or-And/Or-Andllnvert 

Gate MC10H117 
Dual 2-Wide 3-lnput Or-And MC10H118 
4 Wide 4-3-3-3 Input Or-And MC10H119 
4 Wide Or-And/Or-And-Invert Gate MC10H121 
Triple 4-3-3 Input Bus Driver (25 

Ohm) MC10H123 
Ouad TTL-To-MECL Translator MC10H124 1 

Ouad MECL-To-TTL Translator MC10H125 
Dual 0 Latch MC10H130 
Dual 0 Flip-Flop MC10H131 
Dual J-K Master-Slave Flip Flop MC10H135 
Universal Binary Counter MC10H136 
4-Bit Universal Shift Register MC10H141 
16 x 4 Bit Register File MC10H145 
8 x 2 Bit Content Addressable 

Memory MC10H155 
Ouad 2-lnput MUX MC10H158 
Ouad 2-lnput MUX MC10H159 
12-Bit Parity Generator/Checker MC10H160 
Binary To 1-8 Decoder (Low) MC10H161 
Binary To 1-8 Line Decoder (High) MC10H162 
8-line Multiplex MC10H164 
8-lnput Priority Encoder MC10H165 
5-Bit Magnitude Comparitor MC10H166 
Dual 4-Line Decoder (Low) MC10H171 
Dual 4-Line Decoder (High) MC10H172 
Ouad 2 Input Mux with Latch MC10H173 
Dual 4 to 1 Multiplexer MC10H174 
Ouint Latch MC10H175 
Hex 0 Flip Flop MC10H176 
Look Ahead Carry Block MC10H179 
Dual High-Speed Adder/Subtracter MC10H180 
4-BitALU MC10H181 
Hex 0 Flip Flop w/Common Reset MC10H186A 
Hex Buff.er w/Enable MC10H188 
Hex Inverter w/Enable MC10H189 
Dual 4-5-lnput Or/Nor Gate MC10H209 
Dual 3-lnput Or Gate MC10H210 
Dual 3-lnput Nor Gate MC10H211 
Ouad Bus Transceiver w/2-1 MUX MC10H330 
Dual Bus Transceiver ",,/4-1 MUX MC10H332 
Ouad Transceiver w/Latches MC10H334 
Ouad MECL to TTL Translator 

(Single Power Supply + 5.0 V or 
-5.2 V) MC10H350 

Triple 3-lnput Bus Driver w/Enable 
MC10H423 (25 Ohm) 

Ouad TTL to MECL Translator 
(ECL Strobe) MC10H424 

Sample 
Date 

NOW 
1083 
NOW 
NOW 
2082 
NOW 
NOW 
2082 
NOW 
NOW 
3083 
2083 
NOW 

NOW 
NOW 
NOW 
NOW 

3083 
2083 
2083 
NOW 
NOW 
3083 
2082 
2082 
2082 

3083 
NOW 
NOW 
1082 
NOW 
NOW 
NOW 
2083 
2083 
3083 
3083 
NOW 
NOW 
NOW 
NOW 
NOW 
NOW 
2083 
2083 
2083 
2083 
NOW 
NOW 
NOW 
2083 
2083 
2083 

3083 

3083 

1083 
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®·MOTOROLA 

SEMICONDUCTORS 
DIGITAL LOGIC 

FAMILIES 
P.O. 80)( 20912 • PHOENIX, ARIZONA 85036 

MECL 10,000 Series - A complement of more than 80 
circuits, ranging from simple gates to complex functions, such 
as arithmetic units and memories, populates this family of 
high-speed logic circuits. Devices are available in two tem
perature ranges - 30 to 85°C and - 55 to 125°C to meet the 
highest standards of performance. 

Typical family characteristics 
for 10K and 10KH circuits 

10K 10KH 

Speed (ns) 2.0 1.0 
Power(mW) 25 22125' 
Power-speed product (pJ) 50 22125 
Riseffall times (ns) 2.0 1.5 

(20-80%) 
Temperature range ("C) -30 to +85 .0 II? +75 
Voltage regulated No Yes 
TE\Chnology Junction. OXide 

isolated isolated 

'VEE = 4.5 V/5.2 V '. 

MECL III series - Basic logic circuits designed for high
speed requirements, as in test and communications equip
ment, and in high-speed sections of larger systems. MECL 
III circuits are compatible with MECL10,000110KH devices. 

MECL Family Comparisons 

MECL 10,000 

10,100 Series 10,200 series 
Feature 10,500 Series 10,600 Series MECLIII 

1. Gate Propagation Delay 2.0 ns 1.5 ns 1.0 ns 
2. Output Edge Spead 3.5 ns 2.5 ns 1.0 ns 
3. Fllp-Rop Toggle Speed 160.MHz 250 MHz 300-500 MHz 
4. Gate Power 25mW 25mW 60mW 
5. Speed Po";er Product 50 pJ 37pJ SOpJ 

• Average for Equivalent LSI Gate. 

TTL Circuits 
Motorola manufactures several different families of TTL 

.circits: 
TheSN54LSn4LS, The MC4000/4300 Series 

SN54ALSn4ALS, 
MC54F/MC74F 
Schottky Series 

The newest families to be announced, 54/74ALS Advanced 
Low power Schottky and 54/74F FAST TTL, offer superior 
speed/power performance over their 54/74LS and 54/74S 
counterparts. Several design enhancements· have also been 
incorporated in these new families to improve performance 

and minimize potential applications difficulties. Both families 
are fully specified over temperature as well as a 10% power 
supply voltage range. These families offer a wide selection 
of SSI, MSI, and LSI components to simplify system design. 

Motorola's 54/74LS Low power Schottky TTL line offers a 
selection of over 180 devi~s and is 100% compatible with 
ALS and FAST TTL. . 

An impreSsive line of standard TTL complex functions in 
the MC4000/4300 series, provides significant reduction in 
package count over systems implemented with simpler fam
ilies. Phase Locked Loop functions are also available in this 
series. 

Macrocell Array 
The Macrocell Array Concept combines a pre-diffused ar

ray of components with computer-aided design techniques 
to offer system designers a rapid, cost-effective means for 
implementing semi-custom, high-speed digital logic systems 
with VLSI circuitry. 

Compared with equivalent systems 'developed with discrete 
logic (separately packed SSI/MSI logic functions) the high 
packing density of the Macrocell array chip offers up to 50-
to-l reduction in system component count, with a power dis
Sipation improvement (reduction) of as much as 10 to 1. 

-' ..:. '" ; -' ... fil '" -' 
fil ... -' c 

g co C ; co 

iii co co !e ~ .:e :g 
c ~ c c ~ 

c ... ... ... .. 
:IE :IE. :IE :IE :IE :IE 

Technology Eel AlS 

Max. gate equ •. 652 1192 2472 533 1280 2800 

M~o, Macroca~ 24 48 110 24 80 130 

InpulportS 42 60 120 I/O 26 40 120 I/O 

Oulputports 18 26 68 27 40 

Max. gate delay (ns) 1.2 1.2 0.5 3.0 3.0 1.4 

Max. toggle Iraq. (MHz) 160 160 300 50 50 125 

Power diss. (w) max. @ 10 MHz 2.2 4.0 6.0 t.t 1.6 2.5 

Other Logic Families 
MHTL Seriis MC660 - for use in equipment designed for 

high"noise environments. . 
MDTL Series MC830/930 - An early logic family manu

factured primarily for replacement purposes. 
PLL Series - Motorola offers the designer an array of 

devices to perform phase-locked loop functions, such as 
phase detectors, dividers, and oscillators. These devices in
clude both TTL and MECL (MC12000112500) technologies. 
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® MOTOROLA 

SEMICONDUCTORS 
OPERATIONAL 
AMPLIFIERS 

P.O. BOX 20912 - PHOENIX, ARIZONA 85036 

TRIMFET Family of JFET Input 
Operational Amplifiers 

This new family of low-cost TRIMFET operational ampli
fiers combines two state-of-the-art linear technologies on a 
single monolithic integrated circuit. Each internally compen
sated operational amplifier has well matched high voltage 
JFET input devices with a laser trimmed input offset voltage. 
The BIFET technology provides wide bandwidths and fast 
slew rates with low input bias currents, input offset currents, 
and supply currents. The laser trimming technology provides 
input offset voltage specification options which range from 
2.0 to 10 millivolts maximum. 

The Motorola TRIMFET family offers single, dual and quad 
operational amplifiers which are pin-compatible with the in
dustry standard MC1741, MC1458, and the MC3403/LM324 
bipolar devices. The MC35001 135002135004 series are spec
ified over the military operating temperature range of - 55DC 
to + 125DC and the MC34001/34002134004 series are spec
ified from ODC to + 70DC. 
TRIMFET is a trademark of Motorola Inc. 

Features 

MC34DD1, MC35D01 
MC34D02, MC35002 
MC34004, MC35004 

• Laser Trimmed Input Offset Voltage Options of 2.0, 5.0, 
and 10 mV Maximum 

• Low Input Bias Current - 40 pA 
• Low Input Offset Current - 10 pA 
• Low Input Noise Voltage - 16 nV/V"RZ 
• Wide Gain Bandwidth - 4 MHz 
• High Slew Rate -13 V/iJos 
• Low Supply Current - 1.8 mA per Amplifier 
• High Input Impedance - 10'2 n 
• High Common-Mode and Supply Voltage Rejection Ratios 

-100 dB 
• Industry Standard Pinouts 

GENERAL OP-AMP SELECTOR GUIDE 
General Purpose Op-Amps Low Noise 

Single 

Compensated LF351 
LF355 
LF356 
LF357 
MC1741 
MC34001 
TLOBI 

Uncompensated LM301 A 
MC1709 
MC1748 

Dual 

LF353 
LM358 
MC1458 
MC1747 
MC3458 
MC4558 
MC34002 
TL082 

MC1437 

Quad 

LF347 
LM324 
MC3403 
MC4741 
MC34004 
TLOB4 

JFET (BIFET} INPUT - High Impedance 

Single 

LF351 
LF355 
LF356 
LF357 
MC34001 
TL071 
TL081 

Dual 

LF353 
MC34002 
TL072 
TL082 

High Slew Rate 

5.0 

LF355 

Slew Rate (VI p.s} 

B.O 10 20 

LF347 MC34001 
LF351 MC34002 
LF353 MC34004 
LF356 TL071 
MC1458S TL072 
MC1741S TL074 
MC34074 TL081 

TL082 
TL084 

Programmable 

Quad 

LF347 
MC34004 
TL074 
TL084 

50 

LF357 

Adjustable bias current varies noise bandwidth, power' 
consumption, etc. 

r---------,----------,---------, 
Single Dual Quad 

MC1741N 
OP·24 
OP·27 
TL071 

MCI458N 
TL072 

TL074 

Wide Bandwidth 
Bandwidth (MHz} 

3.0 4.0 5.0 20 

MC4558S MC34001 
MC34002 
MC34004 

Low Offset Voltage 

MC3401 
LF356 
MC34074 

VloMaxllN} 

"'200 SOO 

LF357 

2000 

100 

NE592 
MC1733 

OP·24 
OP-27 

LMllC 
LM308A 

MC34001 A I MCI709A 
MC34002A LM301 A 
MC34074A LM308 

Low Drift Over Temperature (TCVIO) 
TCVIO " 5.0 ,.v/·c Max· 

LMll LM308A 
OP-27 

·Input offset voltage temperature coefficient 

Single-Supply 
Dual 

LM358 
LM2904 
MC3458 
MC3405 

Quad 

LM324 
LM2902 
MC3301 
MC3401 
MC3403 
MC34074 
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3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 3130 

® ItIIOTOROLA VOLTAGE' 
SEMICONDUCTORS REGULATORS 

P.o. BOX 20912 • PHOENIX, ARIZONA 85036 

VOLTAGE REGULATOR SELECTOR GUIDE 
Fixed Voltage, 3-Terminal Regulators for Positive or Negative Polarity Power Supplies 

10 10 
Vout Tol·t rnA Device Type Device Type Vout Tol·t rnA Device Type Device Type 
Volts Volts Max Positive Output Negative Output Volts Volts Max Positive Output Negative Output 

2 ±O.l IS00 - MC7902C 12 ±1.2 100 MC78l12C MC79L12C -
3 I ±O.IS MC79L03AC ±O.S MC78l12AC MC79L12AC 

100 -
+0.3 MC79L03C SOD MC78M12C -

S ±O.S 100 MC78LOSC MC79LOSC IS00 MC7812' --
±0.2S MC78LOSAC MC79LOSAC MC7812C MC7912C -

SOD MC78MOSC - ±O.S MC7812A' -
±O.4 IS00 LM109' - MC7812AC MC7912AC -

LM209 - ±0.6 LM140-12' --
~ LM309 - LM340-12 -

~ MC780S' - :to.6 3000 MC78T12' -
~ MC780SC MC790SC 

~ 

MC78T12C -
±O.2 MC780SA' - ±O.S MC78T12A' -

MC780SAC MC790SAC MC78T12AC --
±0.2S LMI40-S' - IS ~ 100 MC78l1SC MC79l1SC 

LM340-S - ±0.7S MC78l1SAC MC79l1SA 

±0.2S 3000 MC78TOS' - SOD MC78M1SC -

r---- MC78TOSC - IS00 MC781S' -
±O.2 MC78T05A' - MC7B1SC MC7915C -

r--- MC7BT05AC - ±O.S MC7B15A' -
±O.S LM123 - MC7B15AC MC7915AC -

LM223 -r---- ±0.75 LM140-15' -
I ±0.4 LM323 - LM340-15 -

±O.2 LM123A - ±0.7S 3000 MC7BT1S' -
LM223A - MC7BT1SC -

-
LM323A - :!:O.S MC7BT15A' -

5.2 ±0.26 1500 - MC7905.2C MC7BT1SAC -
6 ±0.3 500 MC7BM06C - lB ~ 100 MC7BL1BC MC79L1BC 

~ IS00 MC7B06' - ±O.S MC7Bl1BAC MC79L1BAC 

~ MC7B06C - 500 MC7BM1BC -

±0.24 MC7B06A' MC7906C 1500 MC7B1B' -
MC7806AC - MC7B1BC MC791BC - ,.---

±0.3 LM14D-6' - ±O.7 MC7B1BA' -

LM340-6 - r--- MC7B1BAC -
- ±O.S LM140-1B' -

±0.3 3000 MC7BT06' - LM340-1B -
MC7BT06C - ±O.S 3000 MC7BT1B' -

B ±O.S 100 MC7BLOBC - MC7BT1BC -
MC78LOBAC - 20 +1.0 500 MC7BM20C -

:to.4 500 MC7BMOBC - 24 ±2.4 100 MC7BL24C MC79L24C -- r----
1500 MC7BOB' - ±1.2 MC7BL24AC MC79L24AC 

r--- MC7BOBC MC790BC 500 MC7BM24C -±O.3 
MC7BOBA' - 1500 MC7B24' -

r--- MC7BOBAC - MC7B24C MC7924C ±O.4 r---
LMI40-B' - ±1.0 MC7B24A' -
LM340-B - r---- MC7B24AC -

±O.4 3000 MC7BTOB' - ±1.2 LM140-24' -
MC7BTOBC - LM340-24 -

'TJ ~ -SSlo +150'C ±1.2 3000 MC7BT24' -
toutput Voltage Tolerance for Worst Case MC7BT24C -
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® MOTOROLA VOLTAGE 
REGULATORS SEMICONDUCTORS 

P.O. BOX 20912 • PHOENIX, ARIZONA 85036 

Positive Output Regulators 

S Vin- Regulation 

U Vout Po %Vout@ 

F Vout Vln Dlffer- Watts TA = 2S·C 

10 F Volts Volts ential Max Typ 
TC Vout TJ = 

mA Device I Volts TC = TC = Typ ·C 
Max Type X Min Max Min Max Min 2S·C 2S·C Line Load %rC Max Case 

100 LM317L H,Z 1.2 37 5.0 40 3.0 0.04 0.5 0.006 125 29,79 

LM217L 
Internally 

0.02 0.3 0.004 150 Limited -
LM117L' 0.003 

150 MC1723 CP 2.0 37 9.5 40 3.0 0.6S - 0.1 0.3 0.003 150 646 
I--- - r----

CG 0.8 2.1 0.1 0.003 603C 
I--- r--- r---

G 0.2 0.002 
I---

CL 1.0 - 0.1 0.003 175 632 
I--- r---

L - 0.2 0.002 

250 MC1469 G 2.5 32 9.0 35 3.0 0.68 1.8 ~ 0.13 0.002 150 603 

MC1569' 37 8.5 40 2.7 0.015 

500 LM317M T 1.2 37 5.0 40 3.0 0.02 0.1 0.0056 125 221A 
-

LM317M R Internally OBO 

LM217M Limited 
~ 150 

LM117M" 0.0036 

600 MC1469 R 2.5 32 9.0 35 3.0 3.0 14.0 0.03 0.05 0.002 150 614 
-

MC1569' 37 8.5 40 2.7 0.015 

1500 LM317 T 1.2 37 5.0 40 3.0 0.07 1.5 0.006 125 221A 
-

LM317 H,K Internally 79,1 

LM217 Limited 0.004 150 

LM117" 0.05 1.0 0.003 

3000 LM3S0 T 1.2 33 5.0 36 3.0 0.02 0.1 0.008 125 221A 

LM350 K Internally 

LM250 Limited 0.0057 150 1 -
LM150' 0.0051 

"'J = -55'Cta +150'C. 

Negative Output Regulators 

S Vin- Regulation 

U Vout Po %Vout@ 

F Vout Vln Dlffer- Watts TA = 2S·C 

10 F Volts Volts ential Max Typ 
TC Vout TJ = 

mA Device I Volts TC = TC = Typ ·C 
Max Type X Min Max Min Max Min 2S·C 2S·C Line Load %rC Max Case 

250 MC1463 G -3.B -32 -9.0 -35 3.0 0.68 l.B 0.03 0.05 0.002 150 603 

MC1563" -3.6 -33 -8.5 -40 2.7 0.015 0.13 

500 LM337M T -1.2 -37 -4.25 -40 3.0 Internally 0.01 0.3 0.0048 125 221A 
Limited 

600 MC1463 R -3.8 -34 -9.0 -35 3.0 2.4 9.0 0.03 0.05 0.002 150 614 
-

MC1563' -3.6 -37 -8.5 -40 2.7 0.015 

1500 LM337 T -1.2 -37 -5.0 -40 3.0 0.02 0.3 0.0048 125 221A 

LM337 H,K Internally 79,1 

LM237 Limited 0.0034 150 r----
LM137 0.0031 

"TJ = -55'Cta +150'C. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 

® MOTOROLA 

SEMICONDUCTORS 
VOLTAGE 

REGULATORS 
P.O. BOX 20912. PHOENIX, ARIZONA 85036 

Switching Regulators 
These cost-effective ICs are designed to improve reliability 

and performance by providing all necessary circuit functions 

10 Vcc fo 

(rnA) (Volts) (kHz) 

Max Min Max Min Max 

40 10 30 .2.0 100 

". 

250' 7.0 40 1.0 300 

250 7.0 40 1.0 . 300 

250 7.0 >40 1.0 300 

±400 8.0 40 0.1 400 

±400 8.0 40 0.1 400 

±200 8.0 40 0.001 400 

1500 5.0 40 1.0 40 

1500 2.5 40 1.0 40 

'Slngle output device 
"Internal 39 V zener for <40 volt operation 

to control various configurations of off-line and dc to dc 
sw!tching regulators through pulse-width modulation (PWM). 

Device TA. 
Number Suffix (Oc) Caae 

MC3420 P 648 
010+70 

L 620 

MC3520 L -5510+125 620 

MC34060 P 646 
010+70 

L 632 

MC35060 L -5510 +125 632 

TL494 CN 
016 '+70 

648 

CJ 620 

IN 648 
-2510 +85 

IJ 620 

MJ -5510 + 125 620 

TL495 CN 
010 +70 

707 

CJ 726 

IN -2510 +.85 707 

IJ -2510+85 726 

SG3525A N O· 10 +70 648 
SG3525A . J O· 10 +70 . 620 

SG2525A N 
-4010 +85 

648 

SG;1525A" J 620 

SG1525A J -5510 + 125 620 

SG3527A N 
010 +70 

648 

SG3527A J 620 

SG2527A N 
-4010 +85 

648 

SG2527A J 620 

SG1527A J -5510 +125 620 

SG3526 N 
010 +70 

707 

SG3526 J 726 

SG2526 N 
-40 to +85 

707 

SG2526 J 726 

SG1526 J -5510+125 726 

p.A78S40 PC 
010 +70 

648 

p.A78S40 DC 
620 

p.A78S40 DM -5510 +125 

MC34063 PI 
010 +70 

626 

MC34063 U 693 

MC33063 PI 
-40 10 +85 

626 

MC33063 U 693 

MC35063 U -5510 +125 693 

For manufacturers' sales offices refer to ManufactiJrers & Sales Offices Directory 
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3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 

Technology Leadership 
In Synchro Converters 

. Natel offers the widest selection of synchro-to-digital and 
digital-to-synchro converters ... as well as synchro instrumentation. 

And .... Natel means more than technological superiority in 
standard products. It also stands for the best in Custom 

Hybrids. Our new, expanded, automated, class 10,000 hybrid 
facility is at your disposal. .. fully MIL qualified, and ready.for 

volume production. 

Call or write for our product line, 3-ring binder and/or our facilities brochure. 

m NATEL Engineering Co., Inc. 
4550 Runway Street, Simi Valley, CA 93063 (USA) 

Phone: (805) 581-3950 TWX: 910-494-1959 

3130 
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HATEL 
HsorMfu:nS10 
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cou~ers " Dividers 
Attenuators & Hy rids ,Power Power Filters 

Program- (Dirac- (Micro- (UHFI Wave- Band- Low 
Manufacturer Fixed Variable Step Coaxial mabie tional) wave) VHF) guide pass Pass 
Applied Research 1-1565 1-1565 
ARRA 1-1567 1-1567 1-1567 1-1567 1-1567 1-1567 1-1567 
Compac 1-1568 
Daico Induseries 1-1579 1-1578 
General Microwave 1-1583 1-1583 
Kay Elemetries 1-1585 1-1585 1-1585 
Matrix 
Mini Circuits 1-1590 1-1591 1-1591 1-1591 

1-1591 1-1599 1-1599 1-1599 
1-1644- 1-1618 1-1618- 1-1618-
1-1647 1-1629 1-1621 1-1629 

1-1624-
1-1631 

North HiIIsElectronics 1-1590 .1-1653 
1-1644 

Telonlc Berkley 1·1655 1-1655 1-1655 1-1655 
Track 
Wavetek 1-1663 1-1663 1-1662 1-1662 
Weinschel 1-1664 1-1664 1-1664 1-1664 1-1664 

',":': ,>' !Termination,s 
. :~' , 

,': ,"., " 'p~ase " , 

,', : " " " ';' ", 
',,: ' ::k·;: 

"Feed.',', "', _,i. RF Switches " ;;::'.<~~ 'Oscil-, " "<i,'RF: Wave~ ICs'," 
Ma'n~ia~(~~t , ,"CQ~iaJ 'through Power. Diode "ransfe~ MIC..-, Shifters lafors Mixers 'Relays guideS MICs 
Applied Research 1-1565 1-1564 
ARRA 1-1567 1-1567 1-1567 
Compac 1-1568 101568 1-1569 1-1569 1-1569 
Daico Induseries 1-1574, 1-1575 1-1572, 1-1579 1-1577 1-1570-

1-1575 1-1573, 10 1573, 
1-1576 1-1576-

1-1580 
General Microwave 1-1583 1-1583 
Kay Elemetries 
Matrix 
Mini Circuits 1-1590 1-1596-

1-1598 
1-1600-
1-1617 
1-1650-
1-1652 

North HillsElectronics 
Telonic Berkley 
Track 
Wavetek 
Weinschel 1-1664 1-1664 1-1586, 

1-1587 
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CROSS REFERENCE CARDS (61) 

...v-
:\ 

LABELS FIT 
. THIRD-CUT· 
FILE FOLDERS 
(NOT SUPPLIED) 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. . 

The new EEM File System contains a complete 
Product Index. This Index tells you where to fil~ 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also inchides 61 Cross Reference . 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 
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APPLIED RESEARCH Inc. 
DEPT EM, 160 DUPONT STREET, PLAINVIEW, NEW YORK 11803, (516) 349-9200 

Over 30 Years as a Supplier to the 
Military/Industrial RF Markets. 

RF FILTERS, MULTIPLEXERS, CONVERTERS, 
POWER AMPLIFIERS, MULTIPLIERS, 
SIGNAL SOURCES, MUL TICOUPLERS 
and COMPLETE RF SYSTEMS. 
MULTIPLIERS 
FREQUENCY GENERATION THROUGH MULTIPLICATION OR 
PHASE·LOCK TECHNIQUES/VHF to Ku·Band (10 MHz to 
1.5 GHz) 
Applied Research offers many proven designs using either technique or 
combinations. And we're capable of meeting your exa~t requirements, 
precisely. 
Our Phase-lock loops, comprised of I.e. components, together with RF 
devices, yield outputs of up to 10 watts at microwave frequencies. And 
our multipliers, are available as passive devices or in combination with 
amplifiers having multiplication factors of from 2 to 2000. In combina
tion with varactor multiplier devices output in Ku-band can be obtained. 
What's-more, we can supply crystal oscillators or internal drivers to pro
vide a self-contained source. 

Frequency sources with mutiplica
tion up to 29 and multiples thereof 
are available deriving signals in the 
L, S, and C-bands. 

ELECTRICAL CHARACTERISTICS 
(TYPICAL) 

• Input Frequency: 100 MHz 
±10 MHz 

• Output Frequency: 
Type-i, 6400 MHz (X64) 
Type 2, 5800 MHz (X58) 

• RF Power 
Input Power: + 5 dBm, 
±3dB 
Output Power: + 5 dBm, 
±2 dBm over temperature 

• Discrete spurious outputs: 
Harmonics below - 60 dBc, 
others at a maximum of - 60 
dBc. 

• Temperature: -54°C to +85°C 

ELECTRICAL CHARACTERISTICS 
C-BAND PASSIVE BROADBAND HIGH 
POWER MULTIPLIERS 
• Input Power: +40 dBm 

Output Power: + 32.6 dBm 
±O.5 dB 
Spurious Response: > - 70 dBc 
inband 

• Bandwidth: 5.9 to 6.4 GHz 

MUL TICOUPLERS 

Multicoupler Model HFM-2 (TX)-230-8-40 is one of a series of multi
couplers designed and manufactured by Applied Research Inc. This model, 
operating over a frequency range of 2 to 32 MHz, has 8 to 32 independent 
outputs for inputs of up to + 20 dBm. 

PERFORMANCE SPECIFICATIONS 
Frequency Range: 0.5 to 32 MHz 
Number of Outputs: Up to 32 
Isolation Between Outputs: To be specified by customer - Up to 70 db. 
Overall Gain (Input to Output): 0 dB 
Connectors: To be specified by customer. 
The HFM Series covers the frequency range of 0.5 MHz to the Telemetery 
Bands, and has been designed for applications where weight and space are 
critical such as submarine, shipboard, or _mobile installations. 

MODEL 
HFM-2(T)()0532 8/40 
HFM-2(TX)232 8/40 
HFM-2(TX)l40 12/40 
HFM-2(TX)2410 8/40 
HFM-2(TX)1415 6/50 
HFM-2(TX)2223 8/50 
HFM-2(TX)1423 8/50 

NO. OF OUTPUTS 
6 to 32 
6 to 32 
6 to 32 
6 to 32 
6 to 32 
6 to 32 
6 to 32 

FREQUENCY RANGE 
500 KHz-32 MHz 

2 MHz-32 MHz 
10 MHz-400 MHz 
20 MHz-llOO MHz 

1400 MHz-1600 MHz 
2200 MHz-2300 MHz 
1400 MHz-2300 MHz 

1·1564 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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SOLID STATE TRANSMITTERS and POWER 
AMPLIFIERS in P, L, Sand eBANOS. 
TRANSMITTERS POWER AMPLIFIERS 

[1~1' ·"',;·0' 0' , ",""', ,11 \" • ,... ' . ',ju., 
" .,. '\ ;"jhl' 
"'~ ,,,,,-',;,, 

Transmilte; (PIN 504488) .""..~ " , 

RF OUTPUT Stability: ±0.005% 
Range: 400·550 MHz Power: 30 watts, minimum 200 Watt RF Power Amplifier (PIN 504495) 

Control: Field Tuneable in 0.5 MHz increments MODULATION: Frequency Modulation 
DCIAC Power: 24·30 volts at 9 amperes/115/230 VAC 5/2 Amps Frequency Range: 400 to 550 MHz 

AEROSPACE COMPONENTS 

L·BAND TRANSMITTER 
Frequency: Tunable, 1650·1670 MHz 
Power Output: + 28 dBm min. 
Modulation: FM; 1·35 KHz 
Stability: ±3 MHz 
Power Input: +22 to +34 VDC, 

.75A max. 
Weight: 1 kg max. 

FIXED PAD 
ATTENTUATORS & 
TERMINATIONS 
(DC·2GHz) 

II a 

FOR TYPES BNC, 
TNC, C, N, 
AND OSM 
CONNECTORS 

; 
~ fj " !1 , M 

Integrated line of fixed pad attenuators, termina· 
tions, and impedance-matching transformers pro
vides means for rapid and accurate division of 
voltages over the frequency range of DC·2 GHz, and 
for the matching of different impedances with 
minimum loss over a broad frequency band. The 
unit cost is within the practical price range of the 
large and small equipment user, as well as the 
research and experimental user. 

GENERAL CHARACTERICTICS 
Frequency Range: DC·2 GHz 
VSWR: 1.25:1 
Attenuation Accuracy: 

-0.1 dB +0.3 dB for values of 1 to 12 dB 
- 0.2 dB + 0.5 dB for values of 15 to 20 dB 

Impedances (Nominal): 50, 75 90 ohms 
Attenuation Values: 

I, 2, 3, 4, 6, 10, 12, 15, 20 dB (standard). 
Other values up to 30 dB Special 

TELEMETRY 
CONV RS 

Down converters for military and commercial ap
plication are available throughout the frequency 
range from VHF to K·band. Applied Research manu
facturers the, filters, oscillator sources, the IF 
amplifiers, and complete packages that are asso
ciated with down converters. 
These units permit the rea.dy adapting of existing 
UHF telemetry receiving equipment for use in the 
1435 to 1540 and 2200 to 2300 MHz telemetry 
band with high conversion gain. 

GENERAL CHARACTERISTICS 
long Term Stability: Better than ±.1 PPM over 

temperature range 
Image Rejection: >50 dB 
Noise Figure: Better than 5 dB for 100 mc band· 

width (2.2 to 2.3 GHz) 
Converters meeting special requirements which 
include group delay or phase and amplitude char· 
acteristics can be designed to meet special needs. 

G·BAND RECEIVER 
Frequency: 4.4 to 5.0 GHz* 
Stability: ±.005 % 
Sensitivity: - 90 dBm for 10 dB SIN 

and ±250 KHz deviation 
IF Bandwidth: 1 MHz nominal 
Power Input: + 21 to 30 volts, 

.75A max. 
Weight: 3.5 Ibs. max. 

• Factory set 

MUL TIPLEXERS 

State of the Art Multiplexers, applying Applied 
Research Inc.'s experience in the design and manu· 
facture of NOTCH FILTERS, BANDPASS FilTERS, and 
BAND REJECT FILTERS allows for the ultimate in 
performance. 

TYPICAL TRIPlEXER CHARACTERISTICS 
Frequency Range: 5 kHz to 500 MHz 
Frequency Breaks: 500 kHz and 32 MHz 
Passba'ild Attenuation: 1.5 dB ma.ximum 
Crossover losses: 4.5 dB maximum 
Reject Characteristics: 42 dB minimum, other 

bands 
Ripple: 0.5 dB peak to peak maximum 
linpedance: All ports shall be 50 ohms unbalanced 
VSWR: 1.5:1 maximum, 2:1 through crossover 

APPLIED RESEARCH Inc. 
DEPT. EM, 160 DUPONT STREET, PLAINVIEW, NEW YORK 11803, (516) 349-9200 
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A 
"AC alternating current " 
,AID analog to digital , 
ADC analog to digital conv,erter 
ADP 'automatic data processing" 
AF audio frequency ',' " , 
AFC automatic frequency control 
ALGOL algorithmic language ' 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level , 
ASCII American national standard 
, code for information 

, interchange 
A WG American wire guage 

B 
BALUN balanced to unbalanced' 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby uN" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

, antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

, decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
, HV high voltage 

Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) " 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction met'l-l oxide , 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration ' 
L VDT linear velocity displacement 

transfornler ' 

M 
MATV master antenna television 
/LF microforad 
MHz megahertz 
MOS metaloxide'semiconductor 
MOSFET metal oxide semiconductor 

, field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR ' 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

( transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM progl-ammable read only 

memory 
PUT programmable unijunction 

transis~or 
i, 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency " 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write -

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
'TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current , 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very largescale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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Coaxial • Waveguide • Solid State 
• 

llllCrOWaVe 
Components • Assemblies • Snb.Systems 

VARIABLE ATTENUATORS DC THRU 18000 MHz 
Direct Reading 

Low Ins. Loss. 1.5 Max. VSWR • 10 Watts Aver. Power 
Atten. 

Freq. Atten. VS. 
Range Range Freq. Form Madel 
(GHz) (dB) ("'dB) Type No. 

DC·0.1 30 0.5 4450 t0682·30F 
DC·0.5 10 0.25 4450 t0682·lOG 
0.5·1.0 60 1.0 ()'214 2952·60 
0.5·1.0 100 1.5 0·214 2952·100 
0.9·1.3 60 1.0 0·660 2·3952·60 
0.9·1.3 100 1.5 0·660 2·3952·100 
1.0·2.0 10 1.0 0·1014 3617·10F 
1.0·2.0 60 1.0 0·660 3952·60X 
1.0·2.0 100 1.5 0·660 3952·100X 
1.4·2.4 80 1.25 0·660 3·4952·80 
2.0·4.0 10 1.0 0·51 4674·10F 
2.0·4.0 20 1.5 0·51 4674·20F 

Form 0·660: 5" Dla. 
Form 0·214: 6" Dia. 

2.0·4.0 30 2.0 0·51 4674·30F 
2.0·4.0 60 1.0 0·660 4952·60X 
2.0-4.0 100 1.5 0·660 4952·100X 
2.5·4.0 10 0.75 0·51 4674·10G 
2.5-4.0 20 1.0 0·51 4674·20G 
4.0·8.0 10 0.6 0·701·2 5684·10F 
4.0·8.0 20 1.0 0·701·2 5684·20F 
4.0·8.0" 60 1.0 0·660 5952·60X 
4.0·8.0" 100 1;5 0·660 5952;100X 
5.4-11.0 10 1.0 0·701·2 5·6684·10F 
5.4·11.0 20 1.5 0·701·2 5·6684·20F 
7.0·11.0 10 0.5 0·701·2 6684·10F 
7.0·11.0 20 1.0 0·701·2 6684·20F 
8.0·12.4 10 0.5 0·701·2 6684·10X 
8.0·12.4 20 1.0 0·701·2 6684-20X 

12.4·18.0 10 0.5 0·701·2 9684·10F 
12.4·18.0 20 1.0 0·701·2 9684·20F 
12.4·18.0 30 1.0 0·701·2 9684·30F 

Form 0·701: 3" Dia. 
Form 0·51: 5" OIa. . See catalog for VSWR, Ins. Loss and Power . 

"Only less than octave - consult factory. 
t1 Walt Average Power. 

BROADBAND 
SPST & SPNT Switches 
• High Isolation • Low Insertion Loss 
• Integrated Drivers Availahle 

COAXIAL COMPONENTS 
Phase Shifters 

DC·18GHz 
Models 

Broadband Fixed 
Attenuators 
.;:r...., 
"'"r jJIIo. DC·18GHz --l.~'fl High Pawer 

Couplers & Hybrids 

Bands fram 
.5·18GHz 

Microwave Filters 

DC·18GHz 
High Power 

Power Dividers 

Bands from 
.25·18GHz 

. Motorized Variable Attenuators 

Miniature 
0.5 dB Max. Ins. Loss. 5 Watts Aver. 3 KW Peak. 2 Ounces 

Atten. 
Freq. Attan. vs. 
Range Range Freq. Mal. 

GHz) (dB) . (±dB) VSWR 
DC·0.1 20 0.6 1.3 
DC·0.25 15 1.5 1.5 
DC·0.5 10 0.25 1.5 
1.0·2.0 10 1.8 
1.5·2.0 15 1.7' 
2.0·4.0 10 1.8 
2.0·4.0 20 1.5 
2.5·4.0 10 1.5 
4.0·8.0 10 1.5 
4.0·8.0 20 1.5 
4.0·8.0 30 1.5 
6.()'11.0 10 1.5 
6.()'11.0 20 1.5 
6.0·11.0 30 1.5 
6.()'11.0 40 1.5 
8.0·18.0 10 1.5 1.5' 
8.0·12.4 10 1.5' 
8.0·12.4 20 1.5' 
8.0·12.4 30 1.5' 
8.0·12.4 40 1.5' 
8.'5-10.5 10 0.5 1.5 
8.5-10.5 20 0.5 1.5 

10.5-12.4 10 0.5 1.6 
10.5·12.4 20 0.5 1.6 
12.0·18.0 10 1.5 
12.0·18.0 20 1.5 
12.0·18.0 30 1.7 
12.0·18.0 40 1.7 
12.0·18.0 10 1.0 1.5 
12.0·18.0 15 1.0 1.7 

*1.7 VSWR above 11.0 GHz. 
'*1 Watt Average Power. 

DIODE DEVICES 

Form 
Tye 

4242 
4242 
4449 
3651 
3651 

'2191 
3651 
2191 
2191 

: 2191 
3651 
2191 
2191 
2191 
3651 
2191 
2191 
2191 
2191 
3651· 
2191 
2191 
2191 
2191 
2191 
2191 
2191 
2191 
2191· 
2191 

Model 
No. 

"0682·20 . 
"0682·15 . 
"0682·10 

3814·10 
3814·15 
4804·10 
4814·20 
4804·10X 
5804·10 
5804·20 
58~.30 

5·68 ·10 
5·6804·20 
5'6804·30 
5·6814·40 

9803·10 
6804·10 
6804·20 
6804·30 
6814·40 
6803·10A 
6803·20A 
6803·10B 
6803·208 
9804·10X 
9804·20X 
9804·30X 
9804·40X 
9803·10A 
9803·15A 

Fann 2191: l~x1xIh" 
Fonn 3651: 2x11/4xlh" 

. Form 4242: 2.211.3711.2" 

Attenuators & Modulators 
• Absorptive for all Values 
• Each Model 200·18000 MHz 
• Low Insertion Loss 
• Integrated Linearized Driver (Attenuators) 
• TTL Compatible Driver (Modulators) Model 8752·30D 

switching 
Time 

50 iLsec 
50/LSec 
20 nsec 
20 nsec 

Model 
No. 

8752·350 
8752·650 
8752·30M 
8752·65M 

WAVEGUIDE 
COMPONENTS & ASSEMBLIES 

Broadband 
Diode Switches 

th 
Variable 

Attenuators 

Cross Guide 'Couplers Dummy 
Loads 

ARRA will fabricate 
your special waveguide 
assemblies in any ma
terial and finish .•. from 
the simplest straight 
section and single bend 
to complex combinations 
of bends, miters, twists, 
etc. 

500 Watt Variable Attenuators ..• Lots More Fixed Attenuators 

Send for Complete New Catalog 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sal.es Offices Directory 
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DEPT. EM, 279 SKIDMORE RD. / DEER PARK, NY 11729/ TEL: (516) 667-3933/ TWX 510-227-1064 

COAXIAL ATTENUATORS 

COAXIAL TERMINATIONS 

Additional products 'which do not appear on this page 
can be designed to meet your requirements. ' 

PART NO. ATTENUATION VALUE 

130-1001 1 dB 
130-1002 2 dB 
130-1003 3 dB 
130-1006 6 dB 
130-1010 10 dB 
130-1020 20 dB 
130-1030 30 dB 

PART NO. ATTENUATION VALUE 

130-2001 1 dB 
130-2002 2 dB 
130-2003 3 dB 
130-2006 6 dB 
130-2010 10 dB 
130-2020 20 dB 
130-2030 30 dB 

PART NO. ATTENUATION VALUE 

130-3001 1 dB 
130-3002 2 dB 
130-3003 3 dB 
130-3006 6 dB 
130-3010 10 dB 
130-3020 20 dB 
130-3030 30 dB 

Operating Temperature Range: -55 to +125°C 

Total Input Power: 1 watt average 

Impedance: 50 ohms 

VSWR: DC to 1 GHz 1.2 to l' 
1 GHz to 2 GHz 1.4 to 1 

Accuracy: DC to 1 GHz ±.5 dB 
1 GHz to 2 GHz ±.8 dB 

Operating Temper,ature Range: -55 to +1250 C 

Total Input Power: 1 watt average 

Impedance: 50 ohms 

VSWR: DC to 1 GHz 1.2 to 1 
1 GHz to 2 GHz 1.4 to 1 

Operating Temperature Range: -20 to +125°C 

Total Input Power: 1 watt average 

Finish: Passivated Stainless 

Accuracy: DC to 1 GHz ±.5 dB 
1 GHz to 2.5 GHz ±1 dB 

Impedance: 50 ohms 

VSWR: DC to 1 GHz 1.2 to 1 Max 
1 GHz to 2.5 GHz 1.4 to 1 Max 

SPECIFICATION MODEL 130-1050 MODEL 130-2050 MODEL 130-1075 MODEL 130-2075 

Frequency Range 

Impedance 

Altenuation (Loss) 

VSWR (Max) 

Connections 

Accuracy 

SPECIFICATIONS 
120-1001 1120-1002 
Power: 1 watt average 

OCto 1 GHz 

50 ohm male 
75 ohm female 

5.7 dB 

1.2 to 1 

BNC 

±.5dB 

Material: Passivated stainless steel 
Impedance: 50 ohm nominal 
Temperature Range: -20 to +1250 C 
VSWR: DC to 2.5 GHz 1.2 to 1 maximum 

SPECIFICATIONS 
Power: 1 watt average 
VSWR: 1.1 to 1 maximum 

DC to 2 GHz - 50 ohms 
Male: 120-1003 
Female: 120-1004 

DC to 1 GHz -75 ohms 
Male: 120-1005 
Female: 120-1006 

SIMPLIFIED ADAPTER PART NUMBERS 
SELECT CONNECTOR TYPE 

N =N 
TNC = T 
BNC = B 
BULKHEAD 
RIGHTANGLE 
PANEL 

SMA = S FEMALE = F 
5MB = 5MB MALE = M 
SMC = SMC = Prefix with B = Prefix with R = Prefix with P 

OCto 1 GHz DC,to 1 GHz 

750hm male 500hm male 
50 ohm female 75 ohm female 

5.7 dB 5.7 dB 

1.2 to 1 1.2 to 1 

BNC TNC 

±.5dB ±.5dB 

FEED-THRU 
TERMINATIONS 

MODEL 
120-1007 

Power 1 walt average 

Ohms 50 
Frequency DC to 1000 MHz 

DC to 1 GHz 

75 ohm' male 
50 ohm female 

5.7 dB 

1.2 to 1 

TNC 

±.5dB 

MODEL 
120·1008 
1 watt 
average 
75 
OCto 
500 MHz 

VSWR DC to 500 MHz 1.1 to 1 1.2 to 1 
500 to 1000 MHz 1.2 to 1 

EXAMPLES: 
N (male) to SMA (female) 
TNC (female) to SMA (female) 
BNC (male) to BNC (female) 
5MB (male) to SMC (female) 

PART NO. 
NM-SF 
TF-SM 
BM-BF 
5MBM-SMCF 

1·1568 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 MICROWAVE COMPONENTS 3450 

DEPT. EM, 279 SKIDMORE RD. / DEER PARK, NY 11729/ TEL: (516) 667-3933/ TWX 510-227-1064 

RF TRANSFER SWITCHES 

. . \ ~ 

, . 
. " i:) 

I::.~ 

GENERAL 
These RF Switches 10r use in RF Communications 
equipment are a DPDT, SPDT type or Transfer 
with BNC standard connectors (other connectors 
optional). The relay coil is available in a latching 
or non-latching type with internal protection 
diodes as an option. Other configurations thru 
SP16T are currently available. 

OPERATION 
Hook up the terminals El (ground) and E2 to the 
appropriate voltage to cause the coil to pull in. 
Be sure to observe polarity if protection diodes 
are used. The low current of the coil can be 
driven by transistor or I.C. Logic. 

SPECIFICATIONS 
Non-Latching (standard), Latching (optional) 
DPDT & SPDT 
BNC Standard Connectors (others optional) 
Frequency: DC-SO~ MHz 
Impedance: 50 ohms 

SCHEMATIC OPOT SCHEMATIC SPOT 

Isolation: Port-to-Port 40 dB typo min. 
Coil Voltage: 24/28V (others optional) 
VSWR: 1.2 

T @ @ 3i 
~ 

'" .... 
~ 

r-- 2.95" OVERALL L.---j 

J1 §J3 ~ :2j:JJ
2
3 

JJ41)r--~-J2, J4 > 

:;:----'~ 

o 0 to 500 Mhz* Operation 
o 200 Watts Power Handling 
o 75 Watts Power Switching 
II 2 to 16 Position 
o 1.2:1 Max VSWR 
• 50 dB Typ. Isolation 
o .3 dB Typ. Insertion Loss 
, Derated. Characteristics to 1 GHz 

E1~ 

f-- 1.5 -----i E2 o-::s 
1---2.450verall-l 

WARRANTY 
This unit is warranteed fully against manufactur
ing defects for one year as long as case seals are 
not bro!<en. 

OPTIONS 
Internal Protection Diode 
Coil voltages 
Extended flanges 
Other connectors 
Special switch circuit configurations on request. 

TO ORDER: 

Insertion Loss: 0.3 dB 

HOW TO ORDER: 
TS 0-28 

"'ITCN CO'''""''!'O' I D - DPDT 
S - SPDT . 

COIL VOLTAGE 
05 
06 
12 
18 
28 

o 

CONNECTOR TYPE -------' 
0- BNC 
I-SMA 
2-TNC 
3-N 

O-Flush 
I-Extended Flange 

0-_ 

Suffix - PD = Protection Diode------' 

Example - TSD-1211-PD is a DPDT Transfer 
Switch with SMA Connectors, Extended Flange 
and a Protection Diode in the 12 volt version. 

i 
" 

PRF200 - XX - X 

NO. POSITIONS _______ .....J, L CONNECTOR TYPE 

POWER ATTENUATORS POWER TERMINATIONS 
• 50W, 100W, 200W 
• 1 through 30 dB Attenuation 

• Flange Mounted 
• DC to 500 MHz* 
'SOW to 1 GHz 

TO ORDER: 
ATN XX-XX-X 

POWER ---------', I L CONNECTOR TYPE 

ATTENUATION -----------'. 

• 50W,150W,250W,800W 
• 50 Ohm Terminations 
• Flange Mounted 
• OCto 1 GHz* 
, 800W to 500 MHz 

TO ORDER: 

POWER 

TRM XX-X 

------------'1 L CONNECTOR TYPE 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1569 



3450 MICROWAVE COMPONENTS 

50 ohm Transmission Lines-Maintains Constant Impedance ' 

Ceramic Chip Capacitors 

Speed Intemall.C Drivers-TTL or CMOS 

Gold Plated case, Pins, and Lid - Per MIL-G-45204 

Hermetic Metal Enclosure- ASTM F15 AllOy 

Redundant Critical Wire Bonds 

PIN Switching Diodes 
Temperature Stable Nichrome Resistors 

""'---Glass to Metal Seals
Matched 

BOf()sililcate Glass 

Actual size 

3450 

High .. 
ReHabiDty RFMICs 
DAICO High Reliability RFMicrowave Integrated Circuit Components 

1·1570 

are products of state-of-the-art thin-film 
technology. Quality screened components, 
manufactured and tested to rigid Daico 
standards and numerous in-process quality 
tests, assures each device meets applicable 
MIL STD Specifications. Quantitative 100% 

MIC SWITCHES' 
- Thin-film MIC 

construction. 
-DC-4GHz 
- SPST - SP24T 
- Speeds < 5nS 

(10-90%RF) 
-Intemal TTL or 

CMOS drivers 
-Internal 50 ohm 

terminations 
-PC Board 

mount, 
Stripline or 
Connectorized 

final electrical tests are made with HP8505 
Analyzersand HP9825 Computer controlled 
automatic systems. These data assure Daico 
High Reliability RF MIC components meet all 
critical design parameters, thus saving costly 
incoming testing. 

MICVOLTAGE 
CONTROLLED 
AlTENUATORS 
- Thin-film MIC 

construction 
- Linear attenu

ation to 60dB 
- Linearity to 

±0.75dB 
-Intemal drivers 
- Constant 50 ohm 

impedance 
- PC Board mount, 

Stripline or 
Connectorized 

MICSTEP 
AlTENUATORS 
- Thin-film MIC 

construction 
-Steps-1 

through 7' 
- Attenuation 

to 63.5dB 
- Speeds < 5nS 

(1Q-90%RF) 
-Internal TTL or 

CMOS drivers 
-PC Board 

mount'or 
Connectorized 

DAICO INDUSTRIES,'INC. 
2351 East Del Amo Blvd., Compton, Calif. 90220 
Telephone: (213) 631-1143 • TWX'910-346-6741 

© 1982 Daico Industries. Inc. mp 82411 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 

INTRODUCTION 
Daico Industries, Inc., founded in 

1967, is a leader in the DC-4GHz field 
of MIC's, Connectorized Solid State 
Switches, RF relays and both Digital 
and Voltage Controlled Attenuators. 

Daico engineering, inspection, 
production, sales and service people 
are highly experienced and under
stand your requirements as well 
as the capabilities of Daico Industries. 
You can talk to us and get realistic 
answers. Our production and com
puter test equipment combined with 
our quality assurance procedures . 
provide the necessary base to meet 
your most stringent requirements. 
We offer quality products at com
petitive prices. For a prompt response 
to your needs contact our local 
representative or the factory directly. 

QUALITY ASSURANCE PROVISIONS 
Daico quality is built into every unit 

through each manufacturing opera
tion. Each new design is thoroughly 
tested in the engineering prototype 
state prior to being released to pro
duction. Only top quality components 
are used which must first go through 
extensive testing. 

Workmanship Quality Manuals 
along with in-process inspection 
stations assure the product is built 
right, the first time. 

The use of an Automatic Computer! 
Analyzer, complete with printer and 
plotter, provides a reliable, accurate 
and time-saving method for testing. 

ADDITIONAL ENVIRONMENTAL 
TESTING AVAILABLE 
Vibration: MIL STD 202 Method 204 

64g RMS, 1.5 hrs. each axis 
Mechanical 
Shock: 

Moisture 

MIL STD 883 Method 2002 
Condition C, 3000g Y axis 

Resistance: MIL STD 883 Method 1004 
Salt 
Atmosphere: MIL STD 883 Method 1009 
Thermal 
Shock: MIL STD 883 Method 1011 

Condition B, 15 cycles 
Lead 
Integrity: MIL STD 883, Method 2004 

Condition B2 
Solderability: MIL STD 883 Method 2003 

260°C ±1O°C 
Resistance 
to Solvents: MIL STD883, Method 2015 

MICROWAVE COMPONENTS 3450 

DAICO 
QUALITY ASSURANCE 

+ Material I- Incoming 
Received Inspection 

PIN & SIN Substrate 
'-. Marking -Attach 

PSHl14 PSH104 

Stabilization 
Internal Visual Bake MIL STD 
MIL STD BB3B i+ BB3B Method i-<> 

100B Cond. C & Method 2017 & 

PSHll0 " 011 

Preliminary Internal Visual 
(Precap) MIL STD 

+ Electrical ... 
BB3B Method 2017 Tests &" 011 

Temperature Cycling , Acceleration 

.. MIL STD BB38 I- MIL STD 8B3B 

Method 1010 Cond. C Method 2001 
Cond. A or 8 

'Burn In 
MIL STD 8838 

~ Method 1015 I- Final Electrical Test 

Condo B or 0 at 25°C per ATP 

& PSH113 

External 
Visual 

~ MIL STD 883B r- Shipping 
Method 2009 
&" 005 

'Optional Testing 

PSH 104,106,107,108,110,111,113,114.115,118, & 
" 005, 011 are approved DAICO in-process 
inspections and procedures. 

r- Inventory r-. Killing r-

Die Attach _ Wire Bond 
I- PSH106 f-

PSH108 
PSH107 

Internal Visual Inductor/Capacitor 
MIL STD BB3B f9 Attach PSH106 

- Method 2017 & -
PSH107, PSH10B 

" 011 

Vacuum Case Sealing 
f9 8ake Out r-- PSHlll, PSHl15, -

150°C PSH118 

'Fine Leak Gross Leak 
_ MIL STD B838 

Method 1014 
;+ MIL sm 883B 

Method 1014 r-

Cond. A1 or B Cond. C 

'Final Electrical Final _ Test at Min/Max r-- Marking I-Rated Temp. PSHl14 
per ATP 

DAICO INDUSTRIES; INC. 
2351 East Del Amo Blvd. 

• Compton, Calif. 90220 
Telephone: (213) 631-1143 
TWX 910-346-6741 

© 1982 Daleo Industfles, Inc. 
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m DAleo MIC SWITCHES 
The M.I.C. (Microwave Integrated Circuits) Switches are built utilizing 
Daico's inhouse Hi-Rei Thin Film Technology, which provides excel
lent stability over temperature extremes. All switches are encased in 
shielded hermetic enclosures providing maximum protection to the 
circuitry with minimum RF leakage. The switches include drivers com-, 
patible with TTL or CMOS. Frequency ranges from DC-2000 MHz with 
isolation over 75 dB are available. 

Spec. 
Frequency 

MHz' 

SPST 

3·150 

10·200 
,10·200 
100·500 

DUAL SPST 
45·75 

460·500 

3-SPST 
10·500 

SP2T 
1·100 
3·300 

5·500 

5·1500 
8·180 

10·150 
10·200 

10·350 

20·500' 

20·500' 

20·80 
20·180 

20·200 
20·300 

20·1000 

20·2000 

, 30·85 

40·80 
40·200 

50·90 

50·140 

50·300 

60·1500 
70·1000 
100·500 
160·500 

225·400 
225·590 

250·450 

345·425 
490·590 

500·2000 

1197-1605 ' 

2580·3700 

3·150 

5·400 
10·300 

70'700 

10·1000 

70·700 

1·150 
1·500 
5·500 

5·1500 

8·500 
10·500 

10·300 

10·500 

10·500 

10·500 

10·500 
10·500 
15·300 

20·500 

10·1000 

20·2000 

30·85 
30·300 

30·300 

10·100 

10·500 

50·500 
40·1500 

10·1000 
70·700 

160·S00 

225·400 
225·400 

10-500 

300-700 
70·700 

400·2000 

600·3000 

2000-4000 

050111 , . ,025 40 
D50050 ' ,025 50 
D50235 ,025 60 
D50141 ·,025 50 

OSO~43 1 60 

D80321 : 1 60 

D80042·10 .04 60 
D50252 ,015 45 
D80086 20 30 
D80074 5 35 
D80175 100 45 
D80082 ,3 50 
D80042·100 .04 60 
D80108 ,03 25 
D80047 1 40 

D80062 1 40 

D80112 5 55 
D80152 100. 40 
D80049 1 ' 40 
D80158 ,03 25 

D50052 1 30 
I 

D50352 1 20 

D50024 15 75 
D80114 5 30 
D80022 ,2 45 
D80083 5 60 
D50164 15 45 

D80075 5 50 
D50068 20 40 
050320 ,2 40 

D80142 ,025 45 
D80271 1 50 

D80332 ,1 40 
D80342 10 60 

050229 2 60 

D50189 10 40 
D50322 1 60 

D80257 ,4 35 

050292 2 60 

.4 35 

1.00 +6 1,25 +5 90 
1.5 +10 1.25 +5 100 
2,5 +16 1.25 +5 230 
3,0 +17 1.4 +5 150 

1.5 +10 1.4 +5 55 
-5.2 40 

1,5 +10 1.4 +5 55 
-5 40 

1.0 +6 1.25 +5 100 
1.5, +10 1.25 +5 170 
1,0 +15 1,25 +15 10 

1.5 +5, 1.25 +12 4.5 

1.4 +0 1.25 +15 5 
1,0 +0 ,1,3 +5 70 

1,5 +6 1:4 +5 100 

1.5 +15' 1,25 +5 180 

1,0 +10 1.18 +5 40 
-5 30 

1.0 +10 1.18 +5 40 
-5 ~O 

,8 +20 1.25 +15 30 

.7 +15 1,25 +15 8 
1,0 ' +10 1.25 +5 120 

1.25 +15, ,1.25, +5 130 

2.0 +1'0 1,25 +5 25 
-5 15 

2,5 +10 .1.5 +5 25 
-5 15 

1.5 +1'0 1.2 +.12 4 
1.1 +10 1.3 ' +5 3 
1.0 +10 1.2 ,+5 ' 40 

1,2 +15· 1.25 +15 5 
,7 +16 1,2 +15 15 

-15 15 

1.2 +20 1.25 +15 5 
1.3 +10' 1.25 +12 8 
3 +10 1,5 +5 225 

2,.5 +17 1,5 +5 2W 
1.2 +10 1.25 +5 11 

-5 6 
1.5 +10 1.3 +5 100 

,5 +10 1.25' +5 100 
-10 15 

1.25 +5 1.0 +10 
-5 

-

1,0 +15 1.2 f 15 8 
1,5 +15 1.4 ~~ ,~~ 
1.5 +10 1.4 +5 25 

-5 25 
2 +10 1.4 ~~ 19 
1.6, +22 1.5 +5 18 

-5.2 ' 8 

TTL 

TTL 

TTL 
TTL 

TTL 

TTL 

TTL 
TTL 

CM08 

CM08 
CM08 
TTL 

TTL 
TTL 

TTL 

TTL 

TTL 

CM08 
TTL 

TTL 

' TTL 

TTL 

CM08 
TTL 

TTL 

CM05 
TTL 

CM08 
CM08 
TTL 

TTL, 
TTL 

'lTL 
TTL 

TTL 

CM05 
TTL 

TTL 

TTL 

TTL 

3450 

Package 

50 14 Pin DIP 

50 14 Pin DIP 
50 or 93 ,750 5q, 14 Pin 
Open 14 Pin DIP' 

50 , .800 Sq. 14 Pin 

50 .800" sa 14-Pin 

.380x.65522 Lead Planar 

Open 14 Pin DIP 
50 14 Pin D DIP 
50 14 Pin DIP 

Open 14 Pin, DIP' 

50 '14 Pin DIP 
50 14 Pin DIP 

Open 14 Pin DIP 
50 or Ground 14 Pin DIP' 

50 14 Pin DIP. 

50 ,380x,655 22 Lead Planar 

50 14 Pin DIP 
Open TO·8 
Open 16 Pin DIP 
50 or Ground 14 Pin DIP 

50 14 Pin DIP 

50 14 Pin DIP 

Open 14 Pin DIP 
Open ,375 8q, 14 Lead Planar 

Open 14 Pin DIP 

75 14 Pin DIP 

50 ,375x.655 22 Lead Planar 

50 14 Pin DIP 
Open 14 Pin DIP 
Ground 18 Pin D Dip 

Open 16 Pin D DIP 

50 14 Pin DIP .400 Pin Row 

50 14 Pin DIP 0400 Pin Row 

Ground 14 Pin DIP 
' ' 

Open 14 Pin DIP .400 Pin Row 

Ooen TO·8 
50 ,800" 5a 14 Pin 

50 ' 14 Pin DIP .400'Pin Rowsl 

50 18 Pin D DIP 

Ground .65 x 1.06 Planar 

DAICO INDUSTRIES, INC. / 2351 E. DEL AMO BLVD./ COMPTON, CA 90220 / (213) 631-1143 / TWX 910-346-6741 
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Spec. 
Frequency 

MHz 

DUAL SP2T 
10-100 10-200 

20-60 10-500 

20-300 10-500 

20-750 20-750 

SP3T 
20-80 20-250 
50-500 30-700 

250-460 100-600 
250-500 250-500 

3500-4700 3500-4700 

SP4T 
DC-12 DC-20 

10-500 10-500 

10-100 10-150 

10-100 10-500 

10-100 10-500 

10-1000 10-1000 

50-70 20-500 

159-209 30-400 

225-400 225-400 

200-1500 200-1500 

510-570 50-600 

500-2000 500-2000 

1900-4100 1900-4100 

SP5T 

645-795 10-800 

20-300 10-700 

130-180 30-300 

SP6T 
400-450 200-500 

SP7T 
. 100-400 30-500 

SpaT 

20-1200 

25-520 

DUAL BY PASS 
450-550 I 30-700 

15-45 

50-100 
70-1000 

DAICO INDUSTRIES, 

EEM 1983 

MICROWAVE COMPONENTS 3450 

MIC SWITCHES DAICO 

Package 

D50241 .05 40 .8 +10 1.15 +5 200 TTL 50 or Ground 16 Pin D DIP 

D50020 100 50 1.0 +10 1.25 +15 4 CM05 Open 16 Pin DIP 
D50043 50 30 1.0 +10 1.25 +15 8 CM05 Open 16 Pin DIP 
D50017 1 30 1.3 +10 1.5 +5 120 TTL Ooen 16 Pin DIP 

D50113 5 55 .8 +20 1.25 +15 40 TTL Open 14 Pin DIP .400 Pin Row 
D50073 2 40 1.0 +10 1.25 +15 5 CM05 50 .8 5q. 24 Pin Plug In 

D50233 1 35 1.2 +20 1.25 +15 5 CM05 50 .8 5q. 24 Lead Plug In 
050270 2.5 45 .8 +10 1.25 +15 5 CM05 50 .8 5q. 24 Lead Plug In 
D50311 .6 55 1.5 +10 1.3 +5 40 TTL Ground .625 x .750 Planar 

-5 30 

D50294 10 50 1.2 +20 1.4 +10 7 TTL Open 18 Pin D DIP 
-5 5 

D50085 35 25 .8 +10 1.2 +15 6 CM05 50 14 Pin DIP .400 Pin Row 

D50033 .2 50 .6 +10 1.25 +5 160 TTL 50 .8 5q. 24 Lead Plug In 

D50221 20 35 1.0 +27 1.2 +5 60 TTL Open 16 Pin D DIP 
-15 50 

D50222 20 35 1.0 +27 1.2 +5 60 TTL Open 16 Pin D DIP 
-15 50 

D50238 10 45 1.5 +15 1.2 - - - 50 24 Pin D DIP 

D50078 1 60 1.0 +23 1.2 +5 10 TTL 50 .8 5q. 24 Lead Plug In 
-12 10 

D50014 .5 45 1.0 +10 1.25 . +5 35 TTL 50 1" 5q. 13 Lead Planar 
-5 30 

D50304 .1 40 1.5 +10 1.3 +5 135 TTL 50 24 Pin D DIP 

D50069 20 20 1.1 +10 1.25 +12 5 CM05 Open .8 5q. 24 Lead Plug In 

D50324 1 60 1.5 +15 1.4 +5 75 TTL 50 24 Pin D DIP 
-5 45 

D50259 .4 35 1.5 +10 1.4 - - TTL 50 24 Pin D DIP 

D50298 3 50 1.1 +10 1.6 +5.1 35 TTL Ground .625 x .750 Planar 
-5 25 

D50347 1 40 1.5 +10 1.3 +5 65 TTL 50 38 Pin DIP .800 Pin Row 
-5.2 40 

D50028 1 40 1.0 +10 1.3 +5 20 TTL 50 24 Pin D DIP 
-5 80 

D50018 100 40 1.0 +10 '1.25 +5 10 CMOS 50 24 Pin D DIP 

D50208 36 2.5 +15 1.5 +5 400 TTL Ground 38 Pin DIP .800 Pin Row 

D50137 100 40 1.5 +10 1.5 I· Open 16 Pin D DIP 

38 Pin DIP .800 Pin Row 

38 Pin DIP .800 Pin Row 

DS0079 5 25 1.7 +10 I 1.25 I +15 6 CM05 N/A 14 Pin DIP 

.8 5q. 24 Lead Plug In 
'.8 5q. 24 Lead Plug In 
18 Pin 0 DIP 

INC. 2351 E. DEL AMO BLVD. I COMPTON, CA 90220 I (213) 631-1143 I TWX 910-346-6741 
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Spec. 
Freq. 
MHz 

SPST 
30-300 

10-200 

10-500 

15-1000 
20-300 

20-300 
20-600 

SP2T 
~C-50 

.1-100 
1-100 
2-500 

30-300 

10-300 
10-500 

10-700 

20-2000 

10-1000 
15-1000 

20-300 . 

20-600 

40-1000 
10-500 

100·1400 

150·1500 

500·2000 

SP3T 
1-30 

30-300 

10-500 

iO-l000 

20-300 

20-600 

250-1150 

SP4T 
.1-32 

1-10 

1-100 

30-300 

5·400 10000581 

5-300 100Cl041 

10-500 10000801 

15-1000 100C1291 
20-800 10000591 

10-200 100Cl051 
10-600 100C1281 

~C-50 100C1562 

1-100 100Cl042 

1-200 100(;1273 
2-600 100Cl052 

10-300 10000'582 

10-700 100C1471 
5-600 '10000802 

10-1000 100Cl172 

20-2000 100C1558 

10-1000 100Cl182 
15-1000 100C1292 

20-800 10000592 

10-700 100C1282 

30-1000 100Cll02·HF 
10-700 1 OOC 11 02·LF 

100-1500 100Cl032 

100-2000 100C1244 

300-2000 100C1515 

1-30 100C0624 

5-800 10000583 

10-700 10000803 

10-1000 100C1293 

20-800 10000593 

10-700 100C1283 

200-1500 100C1204 

.1-32 100C1684 

1-10 100C0794 

1-200 100Cl021 

5-500 10000584 

MICROWAVE COMPONENTS 3450 

CONNECTORIZED SOLID STATE RF SWITCHES 

2 

.025 

.8 

20 
4 

.035 

.5 

2 

.015 

.03 

.04 
2 . 

10 
.8 

5 

2 

10 
20 

4 

.5 

5 
10 

10 

1 

.4 

5 

2 

.8 

20 

4 

.5 

10 

50 

30 

10 

2 

The Solid State C6nnectorized Switches are available with SMA con
nectors. Units with BNC, TNC or N type connectors are offered on 
special order. Frequency ranges from DC-2000 MHz with switching 
speeds from 15 nanoseconds are obtainable. Switches with RF peak 
power to 3000 watts with reduced switching speed are also available. 
See page 1-1576 for High Speed and High POwer Switches. 

Size 

50 .5 +10 1.25 +5 45 TTL 50 SMA lx1.5x.675 
-5 15 

50\ 1.5 +10 1.25 +5 100 TTL 50 SMA 2xl.5x.5 
60 1.2 +10 1.5 +5 75 TTL 50 or SMA 1.5xl.5x.69 

-5 45 open 

60 1.5 +22 1.5 +10 3 CMOS 50 SMA lx1.5x.9 

50 .7 +27 1.25 +15 60 TTL 50 SMA lxl.5x.675 
-15 50 

55 2.0 +10 1.4 +5 200 TTL 50 SMA 2x2x.48 
70 1.3 +13 1.25 +5 75 TTL 50 SMA lxl.5x.72 

65 2.5 +25 1.35 +15 /10 TTL 50 SMA 2x3xl 
-15 20 

60 .8 +8 1.2 +5 130 TTL Open SMA 1.5x1.5 

60 1· +10 1.2 +5 100 TTL Open SMA 1.5xl.5x.5 
40 1.5 +10 1.4 +5 160 TTL 50 SMA 2x2x.48 
50 I 1.0 +10 1.25 +5 45 TTL 50 SMA lxl.5x.675 

-5 15 

40 1.0 +10 1.2 +5 100 TTL Open SMA 1.5x1.69x.75 
70 1.0 +10 1.2 . +5 40 TTL 50 SMA 2xl.5x.68 

-5 25 

50 1.2 +200ver' 1.25 +15 20 CMOS 50 SMA 2x2x.48 
100 MHz 

20\ 2.5 +10 1.5 +5 25 TTL 50 SMA 1.5x2x.44 
-5 '15 

35 1.0 +15 1.25 +15 5 CMOS 50 SMA 2x2x.48 
60 I 1.5 +220ve" 1.5 +15 3 CMOS 50 SMA 1.5x1.5x.6 

80 MHz 

55 .7 +27 1.25 +15 60 TTL 50 SMA 1.5x1.5x.78 
-15 50 

70 1.2 +10 1.25 +5 50" TTL 50 SMA 1.5x1.5x.6 .. 
351 1.2 +10 1.25 +12 10 CMOS 50 ~MA 2x2x.48 
50 1.0 +10 1.25 +1'2" 10 CMOS 50 SMA 2x2 .. .48 
40 .5 +43 1.3 +5 160 TTL Open SMA. BNC. 2. 75x1. 75x1 

-5 160 TNC 
45 .5 +30 1.3 +5 60 TTL Ground SMA 2.75xl.75xl 

+15 25 
-15 25 

35 1.5 +10 1.4 +5 25 TTL 50 SMA 1.5xl.5x.625 
-5 25 

65 .5 +10 1.25 +5 60 TTL 50 SMA 1.5x1.5x.675 
-15 30 

50 .5 +10 1.25 +5 65 TTL 50 SMA 1.5x1.5x.675 
-5 40 

70 1.2 +10 1.5 +5 100 TTL 50 SMA 2.5xl.3x.67 
-5 100 

60 1.5 +22 Over 1.5 +15 3 CMOS 50 SMA 2x1.5x.72 
80 MHz 

55 .7 +27 1.25 +15 75 TTL 50 SMA 2xl.5x.68 
-15 50 

70 1.3 +10 1.25 +5 100 TTL 50 SMA 2x1.5x.72 

65 1.0 +10 1.25 +5 40 TTL 50 SMA 3x3xl 
-5 45 

75 2.5 +27 1.2 +15 .20 TTL 50 SMA 3.75 x 2 x 1.34 
-15 20 
+5 350 

95 1.0 +25 1.25 +12 150 TTL 50 SMAwilh 6x3xl 
-12 60 COM N 

80 .6 +5 1.2 +5 200 TTL 50 SMA 3x3xl.03 
-5 50 

50 .5 +10 1.3 +5 75 TTL 50 SMA 2xl.5x.68 
-5 75 

DAICO INDUSTRIES, INC. / 2351 E. DEL AMO BLVD. / COMPTON. CA 90220 / (213) 631-1143 / TWX 910-346-6741 

1-1574 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 MICROWAVE COMPONENTS 3450 

CONNECTORIZED SOLID STATE RF SWITCHES DAleo ·m 
Spec. 
Freq. 
MHz 

SP4T (Continued) 
10·300 10-700 

10·500 10·700 

10·1000 10·1000 

10·1000 10-1000 

20-80 10-700 

20-600 10-600 
20-300 20-300 

30-1000 I 30-1000 
500-2000 300-2000 

DP4T 
20-200 10-200 

SP5T 
2-32 1-200 

30-300 5-400 

10-1000 10-1500 

20-500 15-500 

20-500 20-500 

20-600 10-700 

SP6T 
30-300 5-500 

10-500 10-500 

10-1000 10-1000 

15-1000 10-1000 

20-600 20-600 

SP7T 
1500-2700 

SpaT 
4-6 

10-350 

SP12T 
15-500 

SP14T 
2-32 1-40 

SP16T 
10-1000 

TRANSFER 
30-300 1-600 

15-1000 10-1000 

20-600 20-1000 -

100C1451 

10000804 

100C1449 

100C1294 

10001304 

100C1284 
10000594 

100C1413 
100C1514 

100C1024 

100C1215 

10000585 

100C1295 

10000805 

10000970 

100C1285 

10000586 

10000826 

100C1448 

100C1296 

100C1286 

10001247 

100C0587 

100C1297 

100C1287 

10 60 1.2 +15 

.8 70 1.6 +10 

10 50 1.5 +15 

20 55 1.5 +22 Over 
80 MHz 

4 90 1.5 +20 

.5 70 1.4 +10 

4 60 .7 +27 

5 60 1.6 +10 
.4 35 1.5 +10 

.05 55 .5 +10 

110 45 .7 +17 

2 50 .5 +10 

20 50 1.5 +22 Over 
80 MHz 

1 80 1.3 +10 

2 40 1.0 +20 

.5 60 1.8 +10 

2 50 .8 +10 

4 70 2.0 +30 

10 45 2.5 +15 

20 50 1.8 +22 Over 
100 MHz 

.5 70 2 +10 

20 40 1.2 1+10 

2 50 .8 +10 

20 .70 1.2 +15 Over 
70 MHz 

1 70 .8 +10 

Size 

1.2 +5 100 TTL 50 SMA 3x3x1.125 
-5 100 

1.2 +5 80 TTL 50 SMA 3x1.75x.67 
-5 150 

1.3 +5 100 TTL 50 SMA 3x3x1.125 
-5 100 

1.5 +10 3 CMOS 50 SMA 3x1.75x.6 

1.3 +5 25 TTL 50 SMA 3x1.79x.95 
+15 30 

1.25 +5 130 TTL 50 SMA 3x1.75x.6 

1.25 +12 130 TTL 50 SMA 2.5x1.5x.69 
-12 100 

1.3 +15 20 CMOS 50 SMA 3 x 1.75 x.6 
1.4 +5 45 TTL 50 SMA 2x1.5x.625 

-5 25 

1.25 +5 150 TTL Open SMA 3x1.5x.67 

1.5 +12 220 TTL 50 BNC 5x3x1.375 
+5 20 

1.3 +5 125 TTL 50 SMA 2.5x1.5x.675 
-5 75 

1.5 +15 3 CMOS 50 SMA 3.5x1.75x.6 

1.3 +5 40 TTL 50 SMA 3.5x1.75x.67 
-5 30 

1.5 +5 150 TTL 50 SMA 2.5x1.5x.675 
-5 20 

1.35 +5 175 TTL 50 SMA 3.5x1.75x.6 

1.4 +5 150 TTL 50 SMA 3x1.5x.675 
-5 90 

1.5 +15 85 TTL 50 SMA 4.5x2.5x.95 
-15 260 

1.3 +5 200 TTL 50 SMA 5x4x1.3 
-5 150 

1.4 +15 20 CMOS 50 SMA 4x1.75x.6 

1.25 +5 175 TTL 50 SMA 4x1.75x.6 

6x3.5x2.16 

5x2.5x1 
6x3x.63 

5x3x3.75 

1.35 +5 1.5A TTL 50 BNC 12x6x1.12 

5x3x3.75 

1.3 +5 90 TTL N/A SMA 2x1.5x.94 
-5 90 

1.25 +15 20 CMOS N/A SMA 2x1.5x.69 

1.25 +5 80 TTL N/A SMA 2x1.5x.69 
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3450 

~ DAleo 

Spec. 
Freq. 
MHz 

SPST 
3-150 

10-200 
10-200 

100-500 

SP2T 
1-100 
3-300 

10-200 
10-350 --_. 
20-300 

100-500 

3-150 
5-400 

10~~~ 
70-700 

1-150 
1-500 

10-300 
10-500 _ .. __ .-
20-500 
70-700 

DUAL SP2T 
10-100 I 10-200 

D50111 
D50050 

I----_D50g~5 __ 
D50141 

050042-10 
050252 
050042-100 
050108 

I--b~l--

080142--

I 050241 I 

25 
25 
25 
25 

40 
15 
40 
30~ 

30 
25 

50 

MICROWAVE COMPONENTS 3450 

HIGH SPEED RF SWITCHES 

I 

Diaco's High Speed Switches are available in both M.I.C. (Microwave 
Integrated Circuit) as well as connectorized form. Switching speeds 
as low as 15 nanoseconds are available. The M.I.C. units are packaged 
in hermetic DIP configurations, while the connectorized units have 
SMA connectors for convenient cable attachment. 

Package 

40 1.0 +6 1.25 +5 90 TTL 50 14 Pin DIP 
50 1.5 +10 1.25 +5 100 TTL 50 14 Pin DIP 
60 2.5 __ +16 1----1.25 +5 230 TTL 50 .750 5q. 14 Pin Plug In 
50 3.0 -+17 1.4 +5 150 TTL Open 14Pin'~---. 
60 '1.0 +6 ~~ +5 100 TTL Open 14 Pin DIP 
45 1.5 +10 

--
+5 170 TTL 50 14 Pin D DIP 1.25 

60 1.5 +6 1--1.4 +5 100 TTL Open 14 Pin DIP 
25 .1.5 +15 1.25 +5 180 . TTL 50 14 Pin DIP 

+15 +5 130 TTL 50 or Ground 14 Pin DIP 25 1.25 1:~ -
45 2.5 +17 1.5 -----:t5- --200 TTL Open 16 Pin 0 DIP 

40 I .8 +10 1.15 I +5 200 TTL 50 16 Pin 0 DIP 

CONNECTORIZED HIGH SPEED SWITCHES 
Spec. 
Freq. 
MHz Size 

SPST 
10-200 2x1.5x.5 
20-300 2x2x.48 

SP2T 
1-100 1.5x1.5x.5 
1-100 1.5x1.5x.5 
2-500 2x2x.48 

DP4T 
20-200 10-200 100C1024 50 55 .5 +10 I 1.25 1 +5 150 TTL Open 5MA 3x1.5x.67 

~. DAICO HIGH POWER RF SWITCHES 

The Daico High Power RF Switches handle peak power to 3000 watts 
withCW power to 1000 watts. Frequency ranges from 1-2000 MHz are 
available. These High Power Diode Switches have been used success
fully in numerous CW and pulse systems. 

CONNECTORIZED HIGH POWER SWITCHES 
Spec. 
Freq. 
MHz 

SP2T 
20-80 

20-100 

20-500 

100-500 

100-1400 

950-1225 

1060-1100 

15-150 

10-200 

20-500 

50-500 

70-1500 

925-1250 

1060-1100 

100C1142 20 

10001078 20 

100C1592 10 

100C1492 30 

100C1032 10 

100C0932 10 

100C1246 10 

60 .25 1000 3000 

70 .5 250 500 

55 .75 20 100 

45 .4 100 500 

40 .5 20 250 

23 .5 20 2000 

35 1.0 10 2000 

Size 

1.15 +5 250 TTL Ground N 4x5x2.75 
-300 15 

1.15 +5 350 TTL Open N 6x3x2.5 
-15 15 

1.25 +5 220 TTL Groul,d SMA 2.75x3x1.4 
-15 20' 

1.25 +5 300 TTL' Ground N 4x4.75x1.3 
-50 10 

1.3 +5 160 TTL Open 5MA, 2.75x1.75x1 
-5 160 NC, TNC 

1.25 +5 ,65 TTL Grounc N 3x4x1.38 
-15 '25 

1.4 +5 300 TTL 50 5MA 3x3x1.12 
-70 '5 
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3450 

RF RELAYS 

RF RELAYS 
DC-500 MHz 
50 watts cw 
SMA Connections 

SIZE MATRIX 

STANDARD 

HIGH ISOLATION 

STANDARD SO OHM 
TERMINATION 

HIGH ISOLATON & 
50 OHM TERMINATION 

i~11 
i~:~! !!..jl Com 
, ' , ' 
N so!! 

]1~11 

LEGEND 
Isolation 
Insertion Loss 
VSWR 

- , 
SPST SP2T 

100COO73 
1x1 V2x.S6 

100C0109 
1 V2 x1 V2 x.63 

100C0610 100C0611 
1x1V2X.S5 1 Y2 x1 Y2 x.63 

100C0609 100C0350 
1x1V2X.50 1V2X1V2X.75 

MICROWAVE COMPONENTS 

DAleo 

Daico Industries RF relays employ hermetically sealed 
switching elements which provide extreme resistance to 
the severe environments encountered in military aircraft 
and communications systems, including 20 g's vibration 
to 3 kHz, 80 g's shock Find altitude in excess of 100,000 ft. 
A continual test and evaluation program assures switch 
performance in excess of 20 million operations. These 
units are operable at extremely low current levels and may 
be ordered with 6-, 12-, 18- or 24-volt coils. 

STANDARD HIGH ISOLATION 

'" ex '" ex '" 
~ ~1 ~ TYPICAL PERFORMANCE '" 9-:e-c5 gz -=..3- ~ TYPICAL PERFORMANCE 

1.5 .5 100 

1.4 .4 80 

1.3 .3 GO 

1.2 .2 40 

1.1 t.1 20 

1.0 a a a 

SP3T 
100C02S4 

1V2 x1 Y2X.63 

100C0630 
1V2XH'4x1.S 

100C0612 
2x1V2X.63 

100C0285 
2xl Y2x.75 

~ j 1.5 .5 

~ J 
·····1 .. ~t~ J 

'. J 

~ "~I " . 

1.4 .4 

1.3 .3 

1.2 .2 
~ 

!.of'" I t 

t 
I I .1 

t 1.0 a 
100 300 500 

FREQUENCY (MHz) 

SP4T SP5T 

100C02S9 100C0604 
2x1V2X.63 2V2X1 Y2x.69 

100C0104 
1V2X1:v.x1.S 

100C0613 100C0614 
2V2X1V2X.63 3x1V2X.63 

100C0485 
2Y2X1V2X.75 

ALSO AVAILABLE 
Type Part Number Frequency 

125 LIMIT OF MEASUREMENT ........ r-~·. .A'"'T:'" 
100 ~ 

, 
',. ...... 

75 

;0 

1/ . , 
fjt-;~" 

..-" 
1-1-

, 
25 

a a 100 300 500 

FREQUENCY (MHz) 

I 
SP6T TRANS. 

100C060S 100C0347 
3x1 V2x.69 2x1V2X.87 

100C0608 
1 V4X1 V. x1.3 

100C061S 
3Y2X1:v.x.63 

Isolation Connector 

Switching Speed: 5 millisec. max 
RF Power: 50W CW, 50W Peak 
Drive Current: 24 mills nom. at 24 

SP2T 

SP2T 

SP2T 

1QOC0878 

100C0076 

100C0942 

DC·12S0 MHz 

DC-400 MHz 

DC-100 MHz 

45 dB SMA 

45 dB BNC or TNC 

70 dB 75 Ohm SMC 

VDC. Other coils available in· 
elude 6, 12, 18 VDC. 

Units can be provided with Fail 
Safe (no power) to a through path. 

Can be operated directly from TTL 
with integrated circuit 75450 Dual 
Driver, 5445 Decoder or equivalent. 

SP2T. 100C1003 

SP3T 100C1015 

SP4T 100C0954 

SP4T 100C1423 

SP6T 100C1026 

SP7T 100C1094 

SP8T 100C1159 

2P4T 100C0368 

14P2T 100D0872 

14P4T 100D0873 

DC-1250 MHz 45 dB SMA or BNC or TNC 

DC-450 MHz 50 dB BNC or TNC 

DC-100 MHz 55 dB 75 Ohm TNC 

DC-SO~ MHz 45 dB BNC or TNC 

DC-450 MHz 45 dB BNC or TNC or SMA 

DC-200 MHz SO dB SMA 

DC-200 MHz 50 dB SMA 

DC-2S0 MHz 100 dB SMA 

DC-200 MHz 60 dB SMA 

DC-500 MHz 40 dB SMA 
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3450 MICROWAVE COMPONENTS 3450 

mJ DAleo 
MICi 

MIC STEP ATTENUATORS 
Number Available Spec. Usable 

of Range Freq. Freq. Part 
Steps dB MHz MHz Number 

1 24 25·35 7·200 DA0130 

1 : 24. 25·35 10·100 DAOl88 
I 4 or 8 or 16 50·500 50·500 DA0240 
1 20 140·160 10·700 DA0091 
1 20 200·240 50·500 DA0236 
2 .25/40 20·250 20·250 DA0051 
2 8·16 20·200 10·300 DAOl47 
2 8·24 250·460 250-460 DA0230 
4 2·30 10·100 10·100 DAOI04 

4 .1-1.5 I 20·40 20·300 DA0264 
4 1.6·24 20-40 20-300 DA0265 

4 .5-32.6 20-200 10-300 DAOl46 
4 1-15 20-200 10-300 DA0145 
4 1.5-22.5 20-200 10-300 DAOl29 
4 2-24 25-35 10-300 DA0181 
4 .5-7.5 25-35 10-300 DAOl86 
4 8-32 25-35 10-300 DAOl87 
5 .5-15.5 40-80 20-500 DA0245 
5 1-31 345-425 50-500 DA0178 
6 , 1-63 30-300 30-300 DA0204 
6 1-63 40-150 10-700 DA0296 

7 .5-63.5 30-500 30-500 DA0285 

7 .5-63.5 30-500 30-500 DA0295 

RF RELAY STEP ATTENUATORS 
Number Standard Spec. Usable 

of Range" Freq. Freq. Part 
Sleps dB MHz MHz Number 

2 16-48 DC-500 DC-500 100C1428 
3 10-30 DC-lOOO DC-I 000 100C0994 
3 10-30 DC-lOOO DC-lOOO 100C1511 
4 2-30 DC-500 DC-500 100D0809-4 

5 1-31 DC-500 DC-500 100C1427 
6 1-63 DC-200 DC-400 100C0469 

6 Bit 
7 .5-63.5 DC-200 DC-400 100C0469 

7 Bit 
7 1-63 DC-400 DC-400 I 00C071 2 
8 1-127 DC-200 DC-400 100C0469 

8 Bit 
9 1-106 DC-15 DC-15 100CI403 

TTL Control 
10 I-Ill DC-500 DC-500 100C1426 

STEP ATTENUATORS 
Daico's complete line of Programmable Step Attenuators 
include Thin Film M.I.C. (Microwave Integrated Circuits), 
Solid State Connectorized, as well as RF Relay Control. 
Binary steps from 1 through 10 are available with total 
attenuation values to 127 dB. Frequency ranges from DC 
to 2350 MHz are covered with switching speeds as low 
as 25 nanoseconds. 

Switchingl 'Insertion RF DC Power 
M~.fr~:~C.! Loss Power VSWR 

dB Max. dBm Max. Volts mA Control Package 

.04 2 +10 1.2 +5 75 TTL 14 Pin DIP 

.05 3 +17 1.2 +5 100 TTL 14 Pin D DIP 

10 1.2 +10 1.15 +15 12 CMOS TO·8 

5 1.2 +10 1.5 +15 5 CMOS 14 Pin DIP 

4 1.2 +10 1.2 +5 8 CMOS TO·8 

1 1.8 +10 1.25 +15 6.5 CMOS 14 Pin DIP 

.035 4 +17 1.25 +5 100 TTL 14 Pin D DIP 

25 2 +10 1.3 +15 10 CMOS 16 Pin DIP 

.05 5 +10 1.35 +5 240 TTL 38 Pin Plug In 1.998x.988 

.05 5 +10 1.3 +5 175 TTL 24 Pin D DIP 

.05 5 +10 1.3 +5 165 TTL 24 Pin D DIP 

.035 5 +17 1.25 +5 200 TTL 24 Pin D DIP 

.035 5 +17 1.25 +5 200 TTL 24 Pin D DIP 

.035 4 +20 1.3 +5 200 TTL 24 Pin D DIP 

.050 6 +17 1.2 +5 200 TTL 24 Pin D DIP .. 

.050 6 +17 1.2 +5 200 .TTL 24 Pin D DIP 

.050 6 +17 1.2 +5 200 TTL 24 Pin D DIP 

20 5 +10 1.5 +5 10 CMOS 24 Pin D DIP 

15 6 +10 1.3 +5 6 CMOS 24 Pin D DIP 

1 4 +10 1.5 +5 250 TTL 38 Pin Plug In .998xl.988 
.050 8 +10 1.35, +5 500 TTL 38 Pin Plug in .998 x 1.988 

20 6 +10 1.25 +5to+15 30 'CMOS 38 Pin Plug In .998xl.988 

20 6 +10 1.25 +5 50 TTL 38 Pin Plug In .988xl.988 

Switching Insertion RF 
Speed Loss Power VSWR 

Millisec. dB Max. dBm Max. Connector Size 

5 1 +20 1.2 SMA 1.5xl.5x.63 

5 .5 +33 1.4 SMA 2.75x2x.88 

5 .5 +33 1.4 SMA 2.75x2x.88 

5 3.5 +20 1.2 SMA, BNC, 1.5x3.5x.88 
TNC 

5 2 +20 1.2 RF Relay SMA 3xl.5x.63 

5 2.5 +20 1.3 Attenuators SMA 1.75x5.75x.88 
Available With 

5 2.5 +20 1.3 
6,12,18,or 

24 Volt SMA 1.75x5.75x.88 
Coils 

5 3.5 +20 1.25 SMA 1. 75x5. 75x.88 

5 2.5 +20 1.3 SMA 1. 75x5. 75x.88 

5 .8 +33 1.2 BNC 5.75xl.75x1.25 

5 3.5 +20 1.3 SMA 4.25xl.5x2.25 

SOLID STATE CONNECTORIZED STEP ATTENUATORS 
Number Standard Spec. Usable Switching Insertion RF DC Power of Range· Freq. Freq. Part Speed Loss Power I VSWR 
Steps dB MHz MHz Number Microsec. dB Max. dBm Max. Volts -. mA Conlrol Connector I Size 

2 3-9 20-300 20-500 10000589-2 I I +13 1.35 +5 70 TTL SMA 1.75x2.5x.5 
4 ·2-24 25-35 10-300 100C1418 .05 6 +17 1.2 +5 250 TTL SMA 2xl.5x.53 
4 1-15 20-300 20-500 100D0589-4 I 2 +13 1.35 +5 140 TTL SMA 1. 75x3. 75x.5 

6 1-63 20-300 20-500 10000589-6 I 3 +13 1.35 +5 210 TTL SMA 1.75x5.25x.5 

6 1-63 200-400 200-400 100C1513 I 10 +20 1.35 +5 60 TTL SMA 10x3.25xl.06 
6 , 1-63 1128-2350 1128-2350 10001071 .5 10. +10 1.5 +5 .1 Amp TTL SMA 7x6.5x2.19 
7 .5-63.5 30 10-300 100D1350 .025 12 +16 1.2 +5 500 TTL SMA 1.75x3.5x.4 
7 .5-63.5 30-500 20-1000 100CI585 20 6 +13 1.35 +5to 25 CMOS SMA 1.75x3x.54 

+15 
7 .5-63.5 30-500 . 20-1000 , 100C1595 ,20 6 +13 1.35. +5 50 TTL SMA 1.75x3x.54 .. 

I 8 .5-63.5 20-300 20-300 100D1438 1 3.5 +13 1.3 +5 300 TTL SMA, BNC, 6x3xl.18 
TNe,N . . . 

In add,toon to the standard ranges Iosted, most attenuators avaIlable wIth the followln9 pad values: .1, .2, .4, .5, .8,1,1.6,2, 3c2, 4,6.4,8,12.8,16,32 . 
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VOLTAGE CONTROLLED ATTENUATORS DAleo 

Allen. 
Range 

dB 

The Daico Voltage Controlled Attenuators are available both as M.I.C. 
(Microwave Integrated Circuits) as well as in Solid State Connector
ized form. Linearity of ±.75 dB from best straight line is achieved with 
frequency ranging from 10 to 1300 MHz. Constant impedance of 
50 ohms is maintained at input and output ports over full attenuation 
range. VSWR over band is 1.25 typical. 

Size 

MIC VOLTAGE CONTROLLED ATTENUATORS 
20 20-700 20-700 DA0035 o to +5 6.5 6 1.5 +10 1.25 ±.8 +15 25 - 14 Pin DIP 

-15 25 

30 558-568 30-1300 DA0260 o to +5 7 3 5 +10 1.7 ±2 +15 60 - 1x1 Planar 
-15 80 13 Leads 

35 25-37 20-300 DA0308 o to +5 15 4.5 9 +10 1.25 ±.5 +15 40 - 14 Pin DIP 
-15 50 .400 Pin Rows 

40 20-300 20-500 DA0098 o to +5 15 6 2 +10 1.35 ±2 +15 40 - 14 Pin DIP 
-15 50 .400 Pin Rows 

-40 50-1300 50-1300 DA0243 o to +5 13 3 3.5 +10 1.5 ±2 +15 60 - 1x1 Planar 
-15 80 13 Leads 

Dual Section 80-120 80-120 DA0138 Oto +5 6.5 6 1 +10 1.25 ±1 +15 40 - 28 Pin Plug In 
20/Section -15 60 .58x1.18 
Dual Section 80-120 80-120 DA0244 Oto +5 6.8 6 1 +10 1.25 ±.75 +15 60 - 28 Pin PluG In 
20/Section -15 80 .58x1.18 

SOLID STATE CONNECTORIZED VOLTAGE CONTROLLED ATTENUATORS 
20 20-700 20-700 100C0911 o to +5 6.5 6 1.5 +10 1.25 ±1 +15 25 SMA 1.5x1.5x.69 

-15 25 
40 20-300 20-700 100C0912 o to +5 15 6 2 +10 1.35 ±2 +15 40 SMA 2x1.5x.75 

-15 50 

40 50-1300 50-130e 100C1521 o to +5 13 3 3.5 +10 1.5 ±2 +15 60 SMA 1.5x2x.43 
-15 80 

Dual Section 80-120 80-120 100C1522 010 +5 6.5 6 1 +10 1.25 ±.75 +15 60 SMA 1.5x2x.54 
20/Seclion -15 80 

60 60 10-200 100C1463 o to +5 19.5 6 3 +20 1.5 ±4 +15 75 SMA 3x2.38x.75 
-15 85 

~ DAleO PHASE SHIFTERS 

Daico's Phase Shifters utilize either solid state or RF relay switching. 
Steps from 1 through 9 are available, allowing from 1.41 0 to a fuJI 360 0 

phase shift. Switching speed as low as 50 nanoseconds are obtainable. 

Number 
01 

Sleps 

SOLID STATE CONNECTORIZED 
1 1800 60 40-80 100C1146 
1 1800 350 100-500 100C1157 

6 5.63-354.8 660 640-680 100C0792 
6 5.63-354.8 10 20-300 10000896 

7 2.81-357.2 1080 960-1215 100C1140 

8 1.41-358.61 10 20-300 10000898 
8 1.41-358.61 60 55-65 10001187 

RF RELAY 
8 
9 

5 1.3 
10 .8 

5 4 
4 4 

.5 4 

4 5 
.05 14.4 

+7 1.2 
+37 1.3 

+12 1.2 

+10 1.5 

+10 1.7 

+10 1.5 
+10 1.5 

+5 40 TTL 

+5 200 TTL 
-15 5 
+5 250 TTL 
+5 375 TTL 

+5 90 TTL 
-5 90 
+5 375 TTL 
+5 1.45A TTL 

RF Relay Phase Shifters 
Available With 6, 12. 18. 
or 24 Volt Coils 

Size 

SMA 2x1.5x.94 

SMA 2.5x2.5x1 

SMA 3x3x.72 
SMA, TNC,. 11.5x3x1.13 
BNC 
SMA 9x6x1.5 

SMA 3x14.5x1.13 

SMA 3x14.5x1.13 

14.5x3x1.13 
14.5x3x1.13 
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~ DAleo QUALITY ASSURANCE 
INTRODUCTION 
Daico Industries, Inc., founded in 1967, is a leader in 
the DC-2 GHz field of M.I.C.'s, Connectorized Solid 
State Switches, RF relays and both Digital and Voltage 
Controlled Attenuators. 
Daico engineers, inspection, production, sales and 
service people are highly experienced end understand 
your requirements as well as the capabilities of Daico 
Industries. You can talk to us and get realistic answers. 
Our production and computer test equipment combined 
with our quality assurance procedures provide the nec
essary base to meet your most stringent requirements. 
We offer quality products at competitive prices. For a 
prompt response to your needs contact our local repre-

,sentative orthe factory directly. 

ENGINEERING 
Daico Industries, Inc. places major emphasis on our 
engineering department. The talents of our RF design 
engineers are not only supported by qualified techni
cians with the full-time use of a Hewlett Packard Auto
matic Test and Evaluation System, but desk top com
puters as well .. 

Our three Hewlett Packard desk top computers allow 
the optimum design to be realized at a fraction of the 
time it would take to obtain the same results manually. 
The ATE (Automatic Test and Evaluation System) com
bined with Daico software allows the production tests 
to be run accurately and quickly, with minimal chance 
of operator error. 

Prior to any job going into production, breadboard units 
are built and evaluated by engineering. All changes are 
thoroughly evaluated before being released to produc
tion. 

The emphasis and care Daico Industries, Inc. places on 
the engineering aspects of your job results in the best 
and most economical approach to meet your require
ments. 

ELECTRICAL PRECAUTIONS 
For a device to operate properly, the body must be con
nected to RF ground and with a M.I.C. device, the body 
and unused pins must both be grounded. 

All unused ports of a switch should be terminated in 
50 ohms to obtain optimum characteristics of the unit. 

If a control line is to be at logic "0", it must be grounded. 

The low current CMOS device drivers are static sensi
tive and precautions must be exercised to prevent driver 
damage. 

Excess voltage, wrong polarity, or spikes on the DC 
supply or control lines may damage the device. 

Only devices specified as having an all OFF or center 
position off condition may have all ports OFF. Most 
devices require one port to be ON at all times for proper 
operation. 
Specifications are applicable from O°C to +71°C. Some 
derating of performance may occur when operafed over 
the MIL temperature range of -55°C to +125°C. 

----..., 
CONTROL 1 o--~:--L~ 

CONTROL 2 0--0-+-1.-/ 

DRIVER" 55452 
or EQU IVALENT 

RF RELAY DRIVERS 

I 
I TO Kl 

I 
I 
I 
I TO K2 

I 
J 

To drive Daico's RF relay switches, attenuators, or 
phase shifters, using TTL logic, the above is suggested. 
The driver is a dual section which allows one device to 
control two relays. 

+5 +v 

+v 

TTL TO CMOS INTERFACE 
To switch CMOS Switch control lines with open col
lector TTL, the above is suggested to avoid damaging 
the CMOS Driver. 
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PERFORMANCE NOTES DAleo r!JJ 
SPECIFICATION FREQUENCY vs. 
USABLE FREQUENCY 
Although a device is designed for optimum character
istics over a specified frequency, the part is functional 
with slight performance reduction over a broader fre
quency range. This broader band is the Usable Fre
quency. 

SWITCHING SPEED 
A review of the adjacent figure will reveal that the 
switching time To, is measured from the 50% point of 
the leading edge of the square wave control (TTL, 
CMOS or ECL) to the 90% point of the leading edge 
of the resultant RF envelope. Similarly, Tolf is measured 
from the 50% point of the trailing edge of the square 
wave control pulse to the 10% point of the trailing edge 
of the resultant RF envelope. Switching speed is defined 
as the greater of these two values. 

Of specific interest is the RF switching envelope which 
is defined as T" from 1 0-90% of the RF envelope. Sys
tems requiring excessively high speed operation occa
sionally program the switch operation with a delay or 
anticipatory circuit to be able to accommodate only 
the T". Values of five nanoseconds are readily available. 

TRANSIENTS 
During the switching of one part to another, video 
transients are incurred with characteristics that are 
occasionally disturbing to RF components following 
the switch. Daico Industries has over the years devel
oped balanced designs which will provide less than 
10-15 millivolts of in-band transients at switching speeds 
(T,,) of 5-10 nanoseconds. Where lower transients are 
required during the switching period, it is recommended 
that slow switching speeds be tolerated or discussed 
with the manufacturer. 

ISOLATION 
The minimum isolation in dB is the worst case condi
tion over the specification frequency between any two 
ports, with all other ports terminated in 50 ohms. 

INSERTION LOSS 
Insertion loss is defined as the worst case path loss 
between the input port and any output port in the "ON" 
state with all other ports "OFF" and terminated in 50 
ohms. Insertion loss for attenuators is measured with 
zero or minimum attenuation level from the input to 
output and is as the reference level for all attenuation 
values. 

NOISE FIGURE 
Experience has shown that the Noise Figure (N.F.) of a 
switch may be assumed to be equal to the Insertion 
Loss. This assumption can be made without introducing 
substantial error. 

RF Power 
The RF power level (measured in dBm) is the level of 
CW input power that results in not more than 0.1 dB 
compression at the output. The maximum RF power 
level is also the maximum signal level at which the 
device will meet all RF specifications. 

VSWR 
The maximum VSWR in a 50 ohm system applies only 
to the thru condition, unless otherwise specified. De
vices with open or short to ground terminations exhibit 
total refection. 

D.C POWER 
The typical current for the maximum regulated DC 
supply voltage is listed. Exceeding the DC voltage may 
damage the device. 

CONTROL 
The driver control circuitry is listed as either TTL or 
CMOS. TTL devices may be driven directly from system 
TTL outputs. 5 volt CMOS devices may be driven di
rectly from system TTL outputs with a pull, up resistor 
to +5 volts. Hi-voltage CMOS devices (8 to 15 volts) 
may be driven with TTL using a pull up resistor to VCC 
with an open collector transistor, or the 5400 series of 
Hi-voltage TTL compatible buffers. CMOS control lines 
should be pulled up to VCC to prevent possible damage 
to internal drivers. 

RF relays may be made TTL compatible using the 
SN55450 series of relay drivers. 

TERMINATION 
Internally terminated switches are so defined. 

PACKAGE OR SIZE 
The outline configuration is given in inches or standard 
DIP configurations. The DIP package has .100" pin 
spacings with .300" pin rows. A DDIP has .600" pin rows. 

CUSTOM/OPTIMIZED DESIGNS 
Daico Industries' engineering dep'artment welcomes 
your inquiry regarding special applications or optimized 
designs. An approximate guide regarding trade-offs are 
presented in the attached figure, i.e., high power means 
lower switching speed: high isolation suggests higher 
insertion loss. 

RF POWER 
HIGH 

INSERTION 
LOSS 

ISOLATION 
HIGH 

SWITCHING 
SPEED FAST 
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PIN Diode Switches 

General Microwave's complete line of high perfor
mance broadband switches, with and without in
tegral drivers, are available·in three basic series. 

• Ultra Broadband Series: 0.2 to 18 GHz, SPSTto 
SP5T 

• Multi Octave Band - Miniature Series: 0.2 to 4 
GHz (Series 92) 2-18 GHz (Series 91); SPST TO 
SP7T 

• Octave Band - High Speed Series: 10 nsec 
switching speed, 2-18 GHz; SP2T 

Many models of each type are available to satisfy 
most requirements. Non-reflective switches, space 
qualified units and other special designs are also 
available. 

PIN Diode Modulatorsl 
Attenuators 

General Microwave's Series of PIN diode 
mOdulators/attenuators provide octave-band and 
greater than octave-band performance from 0.5 to 18 
GHz. All at low cost. 

MIC Assemblies 

General Microwave MIC assemblies can combine: 
• Frequency Translators • High Speed Digitally 
Controlled Attenuators • Power Combiners and 
Dividers • High Speed Switches • Mixers 
• Amplifiers • Isolators • Directional Couplers 
• Phase Modulators • Filters and other signal condi
tioning and processing devices. 

Digitally Programmable 
PIN Diode 
Attenuators 

General Microwave's Series of Digitally Program
mable PIN Diode Attenuators provide octave-band 
and greater than octave-band performance from 0.2 
to 18 GHz with wide programming flexibility. All at 
low cost. Their compact, rugged packages are well 
suited to military applications. They are available in 
drop-in module type configurations and hermetical
ly sealed packages. Nanosecond switching speed 
modules are also available. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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PRODUCT 
INDEX 

\ 

CROSS REFERENCE CARDS (61) 

LABELS FIT 
THIRD-CUT 
FILE FOLDERS 
(NOT SUPPLIED) 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. . 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 ~ach for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00, Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 
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HIGH QUALITY ATTENUATORS! 
Kay switch attenuators are constructed with patended 

switches using teflon housings and gold plated silver 
contacts. These high quality switches have been field 
proven for over 10 years. All Kay attenuators are 
equipped with precision resistors. 

Kay rotary switch attenuators are gold plated printed 
circuit contact with dual contacts at each connector. 

This design provides superior electrical contact. 
Kay has designed over 200 special attenuators for 

OEM applications using our extensive design capabili
ties. We can adapt our current line to fit specific require-
ments. . 

Please call or write for our complete attenuator 
catalog. 

OEM PROGRAMMABLE ATTENUATORS 
• LOGIC ADAPTORS AVAILABLE IMP.Q MODEL FREQ.RANGE 

DC·1.5GHz 
ATTEN.RANGE 

0·130dB in IOdB steps 
0·130dB in IOdB steps 

4000 SERIES 

OEM STEP ATTENUATORS 
• HIGH RELIABILITY 
• DUAL CONTACT 5400 SERIES 

MOOU. U:)l) 
ATTE~U.TOR 

500 SERIES 

BENCH STEP ATTENUATORS 
• HIGH ACCURACY 
• POSITIVE REPEATABILITY 
• COMPACT DESIGN 

5000.5100 SERIES 

CONTINUOUSLY VARIABLE 
ATTENUATORS 

400 SERIES 

0/400.0/410 SERIES 

0/400 DC-500MHz 1·13dB 
0/410 DC-400MHz 2·14dB 

K .. .., Kay Elemetrics Corp 
... _ 13 Maple Avenue 

Pine Brook, N.J. 07058 
(201) 227-2000 

50 4440 
75 4447 
50 4450 
75 4457 
50 4460 
75 4467 
50 1/4450 
75 1/4457 

IMP.Q MODEL 
50 500 
50 1/500 
75.. 510 
75 1/510 
50 520 
75 530 
50 5435 
75 5445 
50 5436 
75 5446 

DC· IGHz 
DC·1.5GHz 
DC· IGHz 
DC·1.5GHz 
DC- IGHz 
DC· IGHz 
DC·750MHz 

FREQ.RANGE 
DC· 2GHz 
DC· IGHz 
DC·1.5GHz 
DC·500MHz 
DC· 2GHz 
DC·1.5GHz 
DC· IGHz 
DC· IGHz 
DC· 2GHz 
DC·1.5GHz 

IMP. Q MODEL FREQ. RANGE 
50 5050 DC· IGHz 
75. 5075 DC· IGHz 
50 5150 DC· 2GHz 
75 5175 DC·1.5GHz 
50 430 DC· IGHz 
50 431 DC· IGHz 
50 432 DC· IGHz 
50 1/432 DC·500MHz 
50 437M DC· IGHz 
50 438M DC· IGHz 
50 439M DC· IGHz 
50 1/439M DC· I GHz 
75 441 DC· IGHz 
75 442 DC· IGHz 
75 1/442 DC·500MHz 
75 447 DC· IGHz 
75 449M DC· IGHz 
75 1/449M DC·500MHz 
50 460M DC· IGHz 
75 470M DC· IGHz 
90 Q, ALSO AVAILABLE 

0·127dB in IdB steps 
0·127dB in IdB steps 
O· 31dB in IdB steps 
O· 31dB in IdB steps 

0·16.5dB in .ldB steps 
0·16.5dB in .ldB steps 

ATTEN. RANGE 
O·lOdB in IdB steps 
p. IdB in .ldB steps 
O·lOdB in IdB steps 

O· IdB in .ldB steps 
0·70dB in 10dB steps 
0·70dB in 10dB steps 
0·81dB in .ldB steps 
0·81dB in .ldB steps 
0·80dB in IdB steps 
0·80dB in IdB steps 

ATTEN.RANGE 
O· 81dB in .ldB steps 
O· 81dB in .ldB steps 
O· 80dB in IdB steps 
O· BOdB in IdB steps 

10· 51dB in IdB steps 
O· 41dB in IdB steps 
O·lOldB in IdB steps 

0·22.ldB in .ldB steps 
0·102.5dB in .5dB steps 

O· 41dB in IdB steps 
O·I01dB in IdB steps 

0·22.ldB in .ldB steps 
O· 41dB'in IdB steps 
O·lOldB in IdB steps 

0·22.ldB in .ldB steps 
0·102.5dB in .5dB steps 

O·lOldB in IdB steps 
0·22.ldB in .ldB steps 
0·132dB in IdB steps 
0·132dB in IdB steps 

'M - MINIATURE 

R.F. MEGA SWITCHES 
• DC-lOOO MHz 
• LOW INDUCTANCE, 

CAPACITANCE & RESISTANCE 

254 SERIES 

0.15pf Between switch arms 
O.lpf Between open contacts and switch arm 
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lit' ",,·t,· MATRIX 
. "~~ SYSTEMS CORPORATION 

','1,' 5177 NORTH DOUGLAS FIR ROAD 
CALABASAS. CALIFORNIA 91302 

(213) 992·6776 • TWX 910·494·4975 

CE)~XI~L 

SWITCHING 
SYSTEMS 

/ 

PORTABLE PROGRAMMABLE 
COAXIAL SWITCHING 
SYSTEM 

Model 2450 is a unique switching system incorporating provi
sions for controlling up to ten 7000 Series Coaxial/Twinaxial 
relays from the IEEE-488 Bus, or from RS-232C Serial, or from 
8 and 16 bit parallel inputs. Front panel manual control is 
standard. 

Up to 200 coaxial switchpoints located on the top of the unit 
offer the user easy accessibility. These can be configured into 
a 10 x 20 matrix, for instance, using ten matrix model 9410 
push-on cross straps. 

See relay module ..... 
specifications on adjacent page. ~ 

Switchpoints can also be configured as a 1 x 200 scanner/multipler or a variety of multiple multithrow configurations 
by merely changing the positions of the push-on cross straps. 

The user may purchase a few relay modules to start with and easily add additional modules in the field any time in 
the future. ' 

The 2450 will accept all eight 7000 series relay styles and all options listed shown on the matrix 7000 series data 
sheet. Note that the number of matrix positions is standardized at twenty. On special order the 20 positions can be 
electrically divided into several sub-sections (ie: three separate six throw relays, etc.) 

The front panel manual thumbwheel controll allows the operator to switch from remote to local control and set or 
reset any switchpoint manually without disturbing any other point settings. The "SWITCHPOINT SET" indicator on the 
front panel verifies that the unit is receiving commands and that one or more pOints is set. 

If more that two hundred switchpoints are required, the system can be expanded by adding another Model 2450 and 
specifying expander option on the relays, cross straps, or both. For instance, two Model 2150's, each configured as 
a 10 x 20 matrix can be expanded to· either a 20 x 400r a 10 x 40 configuration. 

When ordering a system, specify the quantity and model number of the relays and cross straps desired. One Model 
2194 control card and cable assembly is required for each relay. Choose the 2450 for your portable and test switch
ing needs. 

SPECIFICATIONS 

CAPACITY: One to ten 7000 Series 20-Throw Coaxial relays. (User must specify type and q~antity.) 

REMOTE CONTROL: IEEE-48BGP-IB is standard. Specify -R for RS-323C or -M for 8/16 bit microprocessor control. 

MANUAL. CONTROL: Front panel BCD Thumbwheel switches are standard. 

OPERATING TEMPERATURE: 0°-70°C 

LINE VOLTAGE: 105·125 VAC 

LINE FREQUENCY: 47 to 63 Hz 

ISIZE: 7"H x 19.2"W x 18.6"0 

\.. 

Matrix Systems Corporation manufactures a variety of Switching Devices. Whether you are Switching VHF ,Video, Pulse or Audio oryour 
control requirements are programmable or manual. Give us a call. We specialize in specials. (213) 992-6776 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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II'":,:"",':,,,,: MATRIX 
:::~ SYSTEMS CORPORATION 
{f 5177 NORTH DOUGLAS FIR ROAD 

CALABASAS. CALIFORNIA 91302 
(213) 992-6776· TWX 910-494-4975 

FEATURES 

• Two to twenty throws 
• Continuous shield continuity 
o Rugged machined aluminum 

housing 
• Crosstalk always less than isolation 
• Switch points individually field 

replaceable 

ceAXIAL 
RELAY 

MODULE 

• Extremely low EMI 
• Low VSWR 
" Maitrix configuration easily 

assembled using 9000 series 
cross straps 

• Signal circuits isolated from 
control circuitry 

3450 

MATRIX 7000 Series Switch Modules are designed to maintain 
coaxial switching continuity over a wide range of critical and 

high environmental applications. 'The switch housings are con
structed on precision machined aluminum alloy for structural in-

.. ,::---~, !'! '[' 
_~- j+--l·-+~-+--l.,j,-6-l-"Ff-~ 

tegrity and hard anodized for durability.Allsi·gnalshield paths are silver 
plated with covers ga:>keted for maximum EMI protection. The basic reed switch elements 
are hermetically sealed in nitrogen filled gas envelopes and employ rhodium plated 
contacts to insure non-stick operation. Applications for MATRIX 7000 Series include: 

R.F. and I.F. switching where a low VSWR is required. 
CCTV, base band video and pulse switching where low phase distortion and high 
pulse fidelity are required. 
Applications requiring a high degree of shielding integrity and low contact and 
induced noise such as pre amp input switching or the switching of high impedance 
operational amplifier inputs. 

Matrix and hybrid switching systems are easily constructed by using Series 9000 (no 
output). 9100 (one output) or 9200 (two output) push-on cross straps which mate with the 
BNC connectors on the switch modules. The cross strap output connectors are BNC 
female type UG 1 094/U. The model number of the cross strap is assigned by replacing the 
two zeros of the series n umber with the number of inputs desired. For example, a Model 
9108 has eight inputs and one output. 

FRt:OUEHC'f' - .. HI 

r ....... I' SPECIFICATIONS 
SERIES 7000 FREQUENCY RANGE: o - 300MHz 

7100- Standard CHARACTERISTIC IMPEDANCE: 50 ohms - 75 ohm optional 

....... 

7200- Self-terminating 
SWITCHING CONFIGURATION: Single or double pole. two thru twenty throws 7300- High isolation 

7400- Highest isolation SWITCHING SPEED: Less than one millisecond 7500- High power 
7600- Highest isolation ISOLATION: See graph 

self-terminati ng 
7700- Mercury wetted 'CONTROL -' CONNECTOR: 28 VDC,30 MA 0 type - subminiature connector 

contacts 
SIGNAL CONNECTOR: ONC - UG1094/U, TNC and SMA optional 7800- Twinax 

'- ./ 
OPERATING TEMPERATURE AND HUMIDITY RANGE: 
-30°F to + 150°F, 0 to 98 percent R.H. 

I'MODEL NUMBER ASSIGNMENT OPERATING SHOCK AND VIBRATION: 50 G's -1 MS,2G's pop 20-2000 Hz 
7 X xx-x DIMENSIONS: .625" W x 3.25" H x 1.44" + .625" x 

seriesh T Number of throws 
Number C.oil suppression. MOUNTING: Three 6-32 tapped holes in base 
of throws diodes - D 

7100 7200 7300 7400 7500 7600 7700 7800 TNC connectors - T 
Self-terminating CONTACT 100 vdc 28 vdc 100 vdc 28 vdc 400 vdc 28 vdc 100 vdc 100 vdc 
resistance - ohms RATING: .250 amp .250 amp .250 amp .250 amp 1 amp .250 amp 20 amp .250 amp Insulated shield - I 
Insulated and 10 W 3 W 10 W 3 W 15 W 3 W 50 W 10 W 
switched shield - IS CONTACT Expander output - E 

RESIST· .150ohm .300ohm .3000hm .300ohm .060ohm .300ohm .050ohm .300ohm Many of the above options may 
\. be combined ~NCE: 

Matrix Systems Corporation manufactures a variety of Switching Devices. Whether you are Switching VHF,Video, Pulse or Audio oryour 
control requirements are programmable or manual. Give us a call. We specialize in specials. (213) 992-6776 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1587 



A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications, 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference. 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz ' 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) . 
IR insulation resistance (or) mfrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC 'inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
}LF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

Q 
QAM' quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write . 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS un interruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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DOUBLE BALANCED MIXERS, MICROWAVE MIXERS, MICROWAVE POWER DIVIDERS, POWER SPLITTER/COMBINERS, 

ELECTRONIC ATTENUATORS, ATTENUATORS, BROADBAND AMPLIFIERS, FREQUENCY DOUBLERS 

RF TRANSFORMERS LIMITERS, DIRECTIONAL COUPLERS, ELECTRONIC SWITCHES 

just contact the closest of over 40 Mini-Circuits' 
sales offices/distributors throughout the world; 

ready to provide off-the-snelf delivery ... 
and strong technical support as well. 

REPRESENTATIVES 

AlABAMA, MISSISSIPPI, 
WESTERN FLORIDA 
Beacon Electronics 
Huntsville, Ala. 35803 
(205) 881-5031 

ARIZONA 
Crown Electronics, Inc. 
Phoenix, Az. 85021 
(602) 944-3721 

ARKANSAS, LOUISIANA 
Beacon Electronics 
Little Rock, Ar, 72211 
(501) 224-5449 

CAUFORNIA--NORTHERN 
Cain White & Company 
Los Altos, Ca. 94022 
(415) 948-6533 

CALIFORNIA--sDUTHERN, 
CLARK CTY, NY. 
Crown Electronics, Inc. 
N. Hollywood, Ca. 91601 
(213) 877-3550 

FLORIDA-CENTRAL 
Beacon Electronics 
Maitland, Fl. 32751 
(305) 647-3498 

FLORtDA-EAST COAST 
Beacon Electronics 
Melbourne, FI. 32901 
(305) 724-8010 

FLORIDA--sDUTH 
Beacon Electronics 
Ft. Lauderdale, Fl. 33309 
(305) 491-1054 

FLORIDA-WEST COAST 
Beacon Electronics 
Clearwater, FI. 33515 
(813) 796-2378 

GEORGIA 
Beacon Electronics 
Atlanta, Ga. 30328 
(404) 256-9640 

MARYLAND, WASHINGTON, D.C. 
M. Lader & Company 
Columbia, Md. 21045 
(202) 296-2497 

MIDWEST: 
INDIANA, KENTUCKY, 
MICHIGAN, OHIO, 
WESTERN PENNSYLVANIA 
Cain Forlaw Co" Inc. 
Lancaster, Oh. 43130 
(614) 654-4800 

MIDWeST: 
IOWA, ILLINOIS, KANSAS, 
MISSOURI, MINNE80TA, 
NEBRASKA. WISCONSIN, 
NORTH II< SOUTH DAKOTA 
Cain Forlaw Co., Inc. 
Mt. Prospect, II. 60056 
(312) 253-3578 

NEW ENGlAND 
Scientific Devices 
Waltham, Ma. 02154 
(617) 890-2252 

NEW JERSEY-SOUTHERN 
EASTERN PENNSYLVANIA, 
DELAWARE 
M. Lader & Company 
Lafayette Hill, Pa. 19444 
(215) 825-3177 

NEW YORK-Metropolltan Area, 
LONG ISLAND, 
NORTHERN NEW JERSEY, 
ROCKLAND COUNTY, N.Y" 
FAIRFIELD COUNTY, CT. 
Spectrum Sales, Inc. 
Hartsdale, N.Y. 10530 
(914) 997-1166 

NEW YORK-lJPSTATE 
Robtron, Inc. 
Skaneateles, N.Y. 13152 
(315) 685-5731 

NORTH CAROLINA, VIRGINIA, 
WEST VIRGINIA 
M. Lader & .company 
Conowingo, Md. 21918 
(202) 296-2497 

SOUTH CAROLINA 
Beacon ElectroniCS 
Greensboro, N.C. 27408 
(919) 275-9997 

TENNESSEE-EASTERN 
Beacon Electronics 
Johnson City, Tn. 37601 
(615) 282-2421 

TEXAS 
Cain & Company 
Dallas, Tx. 75234 
(214) 233-6809 

finding new ways. , . 
setting higher standards 

DISTRIBUTORS 

CALIFORNIA--NORTHERN 
Pen Stock, Inc. 
Los Altos, Ca. 94022 
(415) 948-6552 

CALiFORNIA--sOUTHERN, 
ARIZONA, CLARK CTY, NY, 
Crown Electronics 
N. Hollywood, Ca. 91601 
(213) 877-3550 

MIDWEST: 
CFC Distributors, INC. 
Mt. Prospect, .11. 60056 
(312) 253-3578 

DELAWARE, EA. PENNSYLVANIA, 
SOUTHERN NEW JERSEY 
MLC Distributors, Ltd. 
Lafayette Hill, Pa. 19444 
(215) 825-3177 

MID-ATlANTIC 
MLC Distributors, Ltd. 
Washington, D.C. 20006 
(202) 296-2497 

SOUTHEAST 
Component Distributors, Inc. 
Huntsville, Ala. 35803 
(205) 883-7501 

Component Distributors, Inc. 
Ft. Lauderdale, FI. 33309 
(305) 971-4950 

Component Distributors, Inc. 
Uttle Rock, "'. 72211 
(501) 227-6278 

Component Distributors, Inc. 
Raleigh, N.C. 27609 
(919) 781-0262 

t:;:I Mini-Circuits 

INTERNATIONAL 
REPRESENTATIVES AND DISTRIBUTORS 

SOUTH AFRICA 
Afitra (Pty) Ltd. 
Johannesburg 2000 
643-704117 

AUSTRALIA 

WEST GERMANY, AUSTRIA, 
SWITZERlAND, DENMARK 
Industrial Electronics GMBH 
6000 Frankfurt/Main 
0611 724752 

General Electronics Svc. Ply. INDIA 
New South Wales 2065 Gaekwar Enterprise 
439-2488 Bombay 400 026 

D.C. Electronics Pty, Ltd. 
Adelaide, SA, 5000 
(08) 223-6946 

BENEWX: BELGIUM, 
LUXEMBOURG, 
NETHERLANDS 
"Coimex" B.V. 
8050 AA Hattem, Holland 
(0) 5206-41214/41217 

CANADA: OTTAWA, 
MONTREAL TORONTO 
R.F. Specialists' 
Srockville, Ontario 
(613) 345-2343 

CANADA 
R.O. Associates 
Don Mills, Ontario 
(416) 444-0959 

R.D. Associates 
Candiac, Quebec 
(514) 659-6482 

FINlAND 
Oy SW Instruments AB 
SF-00711, Helsinki 71 
(90) 372-366 

FRANCE 
S.C.I.E.-D.t.M.E.S. 
91430, Igny 
(6) 941.82.82 

* distributor only 

364459 

ISRAEL 
Aviv Electronics Ltd. 
Tel Aviv 
(03) 289211-2-3 

ITALY 
Sistrel Electtronica 
00137 Rome 
(06) 82-78-551 

JAPAN 
Oensho Kaisha, Ltd. 
Tokyo 
(03) 436-0041 

NORWAY 
Datamatik AS 
Oslo 10 
(02) 301730 

SPAIN 
Amltron SA 
Madrid 8' 
248-58-63, 247-93-13 

SWeDEN 
Satt Electronics AB 
S-12611, Stockholm 
(08) 81-01-00 

UNITED KINGDOM 
Dale Electronics Ltd. 
Camberley, Surrey 
025165094 

A DIVISIOn ot SClenllflC Components Corporal Ion 
World's largest manufacturer of Double Balanced Mixers 

2625 East 14th Street, Brooklyn, New York 11235 (212)934-4500 
Domestic and International Telex 125460 International Telex 620156 

For complete specifications and performance curves refer to 

EEM1983 

the Microwaves Product Data Directory, the Goldbook. EEM or EBG. 
Contact our sales offices for complete catalog. 

C75 REV C 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1589 
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frequency 
··doublers 

+ 1 to + 15 dim input 

1 to 1000 MHz 
only $2195 (5-24) 

AVAILABLE IN STOCK FOR 
IMMEDIATE DELIVERY 

• micro-miniature, 0.5 x 0.23 in. 
pc board area 

• flat pack or plug-in mounting 

• high rejection of 
odd order harmonics, 40 dB 

• low conversion loss, 13 dB 

• he.rmetically sealed 

• ruggedly constructed 
MIL-M-28837 performance* 
*Units are not QPL listed 

SK-2 SPECIFICATIONS 

FREQUENCY RANGE, (MHz) 
INPUT 1-500 
OUTPUT 2-1000 
CONVERSION LOSS, dB TYP. MAX. 

1-100 MHZ 13 15 
100-300 MHz 13.5 15.5 
300-500 MHz 14.0 16.5 
Spurious Harmonic Output, dB TYP. MIN. 
2-200MHzFl -40 -30 

F3 -50 -40 

200-600 MHz Fl -25 -20 
F3 -40 -30 

600-1000 MHz Fl -20 -15 
F3 -30 -25 

For complete specifications and performance 
curves refer to the 1980-1981 Microwaves Product 
Data Directory. the Goldbook or EEM. 

MICROWAVE COMPONENTS 3450 

tough electronic 
attenuators attenuator/ 

. switches 

DC to 1500 MHz 
only $ 1195 (1-49) 

IN STOCK .. . IMMEDIATE DELIVERY 

• rugged one-piece construction 

• available with BNC, N, SMA, TNC 

• male/female connectors standard 

• available with 
connector series intermixed 

• 2W maximum power 
(0.5W for SMA) 

• VSWR DC t01000 MHz <1.3:1 
VSWR 1000 t01500 MHz <1.5:1 

• excellent temperature stability 
(0.002dB/°C) 

• exclusive 1 year guarantee 

SPECIFICATIONS 

MODEL 
-AT-3 
-AT-6 
-AT-10 

ADEN. ADEN. TOL. 
3 dB ±0.2 dB 
6 dB ±0.3 dB 

10 dB±0.2 dB 
-AT-20 20 dB ±0.3 dB 

[ Add prefix C fot BNC ($11.95) 
T for TNC ($12.95) 
N for Type N ($15.95) 
S for SMA ($14.95) 

1 to 200 MHz 
only $2895 (5-24) 

AVAILABLE IN STOCK FOR 
IMMEDIATE DELIVERY 

• miniature 0.4 x 0.8 x 0.4 in. 

• hi on/off ratio, 50 dB 

• low insertion loss, 1.5 dB 

• hi-reliability, HTRB diodes 

• low distortion, +40 dBm 
intercept point 

• NSN 5985-01-0&7-3035 

PAS-3 SPECIFICATIONS 

FREQUENCY RANGE, (MHz) 
INPUT 1-200 
CONTROL DC-o.oS 
INSERTION LOSS, dB TYP. 
one octave from band edge 1.4 
total range 1.6 
ISOLATION, dB TYP. 
1-10 MHz IN-OUT 65 

IN-CON 35 

10-100 MHz IN-OUT 45 
IN-CON 25 

100-200 MHz IN-OUT 35 
IN-CON 20 

MAX. 
2.0 
2.5 

MIN. 
50 
25 

35 
15 

25 
10 

IMPEDANCE 50 ohms 

For complete specifications and performance 
curves refer to the 1980-1981 Microwaves Product 
Data Directory, the Goldbook or EEM. 

finding new ways. . . finding new ways. . . finding new ways ... 
setting higher standards setting higher standards setting higher standards 

OMini.Circuits OMini.Circuits OMini.Circuits 
A Division of Scientific Components Corporation A DIVision 01 Scientlhc Components Corporation • A DIVision of ·Sclentiflc Components Corporation 

World~ largest manufacturer of Double BalanCed Mixers Worlds largest manufacturer 01 Double Balanced Mixers Worlds largest manufacturer of Double Balanced Mixers 

2625E.14th St. B'klyn, N.Y. 11235(212) 769-0200 2625E. 14thSt. B'klyn, N.Y. 11235(212) 769-0200 2625E.14thSt. B'klyn, N.Y. 11235(212) 769-0200 
78-3 REV. A C92·3 REV. ORIG. 76-3 REV. ORIG. 

10 1590 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 MICROWAVE COMPONENTS 

p'ower pi ug- in 
splitterl attenuators 

combiners 
4 way 0° --

10 to 500 MHz 
only $7495 (1-4) 

AVAILABLE IN STOCK FOR 
IMMEDIATE DELIVERY 

• rugged 1 Y4 in. sq. case 

• BNC, TNC, or SMA connectors 

• low insertion loss, 0.6 dB 

• hi isolation, 23 dB 

ZFSC 4-1W SPECIFICATIONS 

FREQUENCY (MHz) 10-500 

INSERTION LOSS, dB TYP. MAX. 
(above6dB) 0.6 1.5 
10-500 MHz 

AMPLITUDE UNBAL., dB 0.1 0.2 

PHASE UNBAL. 1.0 4.0 
(degrees) 

ISOLATION, dB TYP. MIN. 
(adjacent ports) 23 20 

ISOLATION, db 23 20 
(opposite ports) 

IMPEDANCE 50ohms. 

For complete specifications and performance 
curves refertotne 1980-1981 Microwaves Product 
Data Directory. the Gold book or EEM. 

finding new ways ... 
setting higher standards 

DC to 1500 MHz 
only $195 (1 ,000 qty.) 

$3.95 (10·49) 

IN STOCK .. . IMMEDIATE DELIVERY 

- rugged ... meets MIL-STD-202 

- hi-stability, thick-film construction 

- miniature 0.4 x 0.8 x 0.4 in. 

- flat frequency response ... 
± 0.3dB (typ.) 

- VSWR less than 1.2:1 (typ.) 

- 1 W maximum power 

- designer's kit available, 
4 of each type (12 units) $39.95 

SPECIFICATIONS 

MODEL ADEN. ADEN. TOL. 
AT-3 3dB ±0.2 dB 
AT-6 6dB ±0.3 dB 
AT-10 10 dB ±0.3 dB 
AT-20 20 dB ±0.3 dB 

For complete specifications and performance 
curves refer to the Microwaves Product 
Data Director, the Goldbook, EEM. 
or Mini-Circuits catalog 

finding new ways ... 
setting higher standards 

3450 

high 
performance 

mixers 
standard level (+ 7 dBm LO) 

1 to 1000 MHz 
only $4395 (1-24) 

IN STOCK . .. IMMEDIATE DELIVERY 

• jow conversion loss, 6dB 

• hi-isolation; 40dB 

• flat frequency response 

• rugged 1 Y4 in. sq. case 

• 3 Mounting Options-thru hole, 
tapped hole or flange 

• 4 Connector Choices 
BNC, TNC, SMA arid Type N 
intermixing available 

• male BNC, SMA, 
and Type N available 

• 1 year guarantee 

ZFM-2 SPECIFICATIONS 

FREQUENCY RANGE, (MHz) 
LO,RF 1-1000 
IF DC-l000 
CONVERSION LOSS, dB TYP. 
One octave band edge 6.0 
Total range 7.0 

ISOLA TlON, dB TYP. 
1-10 MHz LO-RF 50 

LO-IF 45 

10-500 MHz LO-RF 40 
LO-IF 35 

500-1000 MHz LO-RF 30 
LO-IF 25 

finding new ways ... 
setting higher standards 

MAX. 
7.5 
8.5 

MIN. 
45 
40 

25 
25 

25 
20 

OMini-Circuits OMini-Circuits OMini.Circuits 
A DIvision of Scientific Components Corporation 

Worlds largest manufacturer of Double Balanced Mixers 

2625E.14thSt. B'klyn,.N.Y.11235(212) 769-0200 
83·3 REV. ORIG. 

A Division of Scientific Components Corporation 
Worlds largest manufacturer of Double Balanced Mixers 

2625E.14th St. B'klyn, N.Y. 11235(212) 769-0200 
C94-3 REV. ORIG. 

~ A Dll/lSIOn ot SCientifiC Components Corporallon 
Worlds largest manufacturer of Double Balanced Mixers 

2625E. 14th St. B'klyn. N.Y. 11235(212) 769-0200 
C71·3 REV.A 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1591 



3450 MICROWAVE COMPONENTS 3450 

All Mini-Circuits' RF signal-processing components 
are subjected to rigid quality control procedures 
starting from raw material procurement through 
product production and final inspection; the objec
tive-to supply our customers with the finest RF sig
nal-processing .components available. Here's a list 
of some of the procedures taken to insure high
quality performance and product reliability: 

A. 100% testing of each diode. 

B. 100% testing of each unit. . 

C. 100% inspection of every solder connection. 

D. All transformers bonded to the header for pro
tection against severe shock and vibration. 

E. All diodes, resistors and capacitors bonded to 
the header for protection against severe shock 
and vibration conditions. 

F. Diode and resistor power dissipation derated 
greater than 50%. 

G. All components rated for greater than + 125°C. 

H. All transformer leads double wrapped. 

I. Heavy coated wire insulation for HiPot/altitude. 

J. Completely encapsulated for protection 
against mechanical shock and vibration as well 
as temperature shock. 

K. Permanent case marking of model number can
not be removed by cleaning agents. 

L. Cupro-Nickel case for long-lasting finish es
pecially under salt atmosphere conditions. 

Every unit shipped from Mini-Circuits carries 
a full-year guarantee; In fact, our industry
standard SRA-1 mixer offers an exclusive 
three-year guarantee. 

reliability and 
hi-rei components 
High-temperature, Reverse-bias (HTRB) testing is an 
accelerated-life screening test generally reserved 
for space applications. Here the Schottky and PIN 
diodes are subjected to a one-volt negative bias at 
150°C for 168. hours. The objective of this acceler
ated aging stress is to force time/temperature
related failures and thus screen out potentially unre
liable devices; in conventional -baking· processes, 
the diode does not experience anywhere near the 
stress imposed by the HTRB program. The result: 
highly-reliable Schottky and PIN diodes ready for 
wiring into assemblies. 

Next, the assembled units are subjected to·addi
tional testing procedures including 
(1) burn-in for 96 hours at 100°C with 8 ma·at 1 KHz 
(2) thermal shock per MIL-SID 202, Method 107 
(3) Gross and fine leak tests according to MIL-SID 
202, Test Method 112B, Conditions A and C 

As a consequence of the above HTRB, final seal, and 
burn-in testing, Mini-Circuits components offer an 
unprecedented high level of reliability. In fact, Mini
Circuits' industry-standard SRA-1 is the only double-

. balanced mixer in the world to be offered with an 
exclusive· three-year guarantee. 

TXmixers 
For the most critical space, military or industrial ap
plications in hostile environments, Mini-Circuits of
fers 1X mixers. stringent screening and stressing are 
applied to the 1X mixers which employ 1X hermet
ically-sealed diodes that have passed the following 
tests per MIL-SID-750: . 
(1) high-temperature storage for 340 hours at 150°C, 
Method 1032; (2) thermal shock, Method 1051, Test 
Condition C ( - 65°C to + 150°C, 10 cycles); (3) con
stant acceleration, Method 2006, Y1 orientation, 
20,000 G's; (4) fine leak, Method 1071, Condition H; (5) 
gross leak, Method 1071, Condition C; (6) burn-in for 
96 hours at 25°C, 75mW /junction at 60 Hz, Method 
1038, Condition B. 
Those diodes that pass these rigid tests are then 
electrically tested to ensure that they meet specifi
cations. They are then assembled into 1X mixers 
which are then further exposed to these stress tests: 
(1)thermal shock, MIL-STD.202, Method 107; (2) burn
in for 96 hours at 100°C, with 8 ma at 1 KHz; (3) gross 
and fine leak, MIL-SID 202, Method 112B, Conditions 
A and C 
The SRA-11X is the first off-the-shelf 1X mixer in the 
industry available for immediate delivery. All other 
Mini-Circuits' mixers are available with 1X screening 
and testing. 

CMini.Circuits P.O BOX 166, Brooklyn, New York 11235 (212) 934-4500 

1-1592 For manufacturers' sales offices refer to Manufacturers & Sales Offices DIrectory EEM 1983 



3450 MICROWAVE COMPONENTS 

quality control 
how Mini-Circuits achieves high reliability 

environmental specifications 
All MCL components are manufactured under ex
acting quality assurance and control standards. 
They will meet or exceed published specifications 
over the operating temperature range of - 54° to 
+ 100°C, and after being subjected to any or all of 
the following physical or environmental tests of MIL
STD 202E which are applicable. 

TEMPERATURE CYCLING: 
-65° to +125°C 

ALTITUDE: 656,000 feet 
(2) HUMIDI1Y: 90% RH, 65°C 

NOTE: 

102 C 
105 G 
106 

THERMAL SHOCK: 
- 65°C to + 125°C 

(1) (2) SEAL: Less than 105 Atm. cc/sec 
DROP: Random, 45 min. 
VIBRATION: 

2 to 2,000 cps, 20g, 12 hrs. 
SOLDER HEAT: 260°C, 10 sec. 

(1) SOLDERABILl1Y: 95% coverage 
TERMINAL TENSILE STRENGTH: 

4% Ibs., 10 sec. 
(1) TERMINAL FATIGUE: 2 Ibs., 3 cycles 

MECHANICAL SHOCK: 100g, 6ms 
SOLVENT RESISTANCE: 
Alcohol, Trichloroethan, Freon 

(1) These specifications do not apply to coaxial connector models. 

(2) Exceptions are non-hermetic case styles 6, 38, 46. 

absolute maximum ratings 
OPERATING AND STORAGE TEMPERATURE - 55°C to + 100°C 
PIN TEMPERATURE (10 sec) + 260°C 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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eliminating guesswork in systems design 
~ CAPO (computer-automated performance data) 

Today, RF and Microwave subsystem and system de
signs must be more precisely detailed as perform
ance demands become more stringent. Radars must 
be more accurate, communications systems mustbe 
more noise-free, and guidance systems must be 
more rigorous, and all are required to meet quality 
and reliability levels considered unattainable a dec
ade ago. These new demands place a heavy bur
den on the design engineer, the project manager, 
the quality assurance group ... and the suppliers of the 
components to be assembled into these systems. In 
addition to the stricter performance and reliability 
specs, the designer faces escalating costs if, at the 
last stages before system delivery, unexpected sur
prises occur in the form of spurious signals, high VSWR 
or other pitfalls not anticipated. 

Until now, the designer selected his RF/Mlcrowave 
components, such as mixers, power splitters, and ampli
fiers, using manufacturers' data shee1s to provide de
tailed specs, performance curves, and environmental 
ratings. Indeed, the design engineer did receive a work
able package of information to see how his design 
might proceed ... but it was not a detailed, close-up look 
The reason is simple-it has just been too expensive to 
take an enormous number of test poin1s, at.a consider
able number of specific frequencies, tabulate the re
sults and then repeat at other input levels. 

/ls an example, a two-tone intermodulation distor
tion chart for mixer performance would require at 
least 100 measurement pOints plus 10 additional cal
ibration points and would take an experienced tech
nician at least a half-day to complete. 

For those customers who required their data at 
specific frequencies or under conditions other than is 
offered on the manufacturers' data sheets, extra 
charges were justifiably added to offset the addi
tional labor costs. 

Now, a new computer-automated performance 
data (CAPD) service offered exclusively by Mini
Circui1s to its customers at no additional charge. Based 
on over 20 years of RF test experience and six years of 
engineering manpower-hours, the CAPD service pro
vides detailed specs never available previously on 
mixer conversion loss, isolation, VSNR and intermod; for 
directional couplers and power splitters, details on in
sertion loss, isolation, phase unbalance and VSNR vs. 
frequency; for amplifiers, VSWR, gain changes and 
compression point vs frequency. In fact, all Mini
Circui1s' products are available with CAPD specs. 

test setup is self checking 
The heavy investment in CAPD, using a Hewlett

Packard Model 85 computer and HP8566A spectrum 
analyzer as key elements, allows the previously-men
tioned, two-tone 1M test to be completed in less than 
ten minutes compared with the manually performed 
sequence requiring 4-5 hours. Here's how stringent 
the computer -automated set up dictates each mea
surement: each pOint is measured three times, with a 
maximum allowable deviation of less than 0.05 dB 
between the three; otherwise the test is repeated. Be
fore each measurement is taken, the computer 
checks the reference voltage level for any variation 
due to line voltage, temperature, etc., changes and 
compensates as required. Similarly, frequency is 
monitored before each test and any drift is automati
cally corrected. Such continuous and rapid inspec
tion and correction ensure highly-reliable CAPD 
data. And, by using a large number of closely-spaced 
frequency pOints for component measurement, ef
fects of narrow-band suck-outs or resonances (often 
missed with rnanual test procedures) are immedi
ately identified. 
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t:::l Mini-Circuits 
a close-up view of performance 
Whafs the significance of CAPD to the designer? Is it a 
sales ugimmick" or is it truly a design tool? Review 
these points and judge for yourself. 

A competent RF/Microwave design engineer, 
drawing on his experience and expertise over years 
of varied projects, still must be concerned with un
foreseen problems when the prototype is first turned 
on. Generation of spurious signals, changes in dc 
offset level. affects of La drive variations and other 
vexing problems often become evident to extend 
delivery time and escalate costs. In many instance, a 
more precise definition of the component specs 
could have pinpointed the potential problem areas; 
with CAPD, irs now possible. 

Lefs assume you are specifying a double-bal
anced mixer for a wideband front-end design. Here 
are a number of profound questions you face: 

• In a wide band design, the local oscillator (La) out
put might vary over the band and could fall below 
"'~e level requried by the mixer spec. Should you 
spend additional money to flatten La output or do 
you boost La output if it is not sufficient? ... Wouldn't it 
be valuable to know exactly how performance will 
be affected since you might find performance ac
ceptable without any additional investment? with 
CAPD, a close point-by-point printout of key param
eters as a function of La level is available (fig. 1) -
now you can make your decision based on a close
up, view of La drive effects on mixer performance. 
• How about VSWR over the full range of receiver 
specs? Generally, mixer VSWR specs are given at one 
particular frequency. With manual-test procedures, 
irs a time-consuming task for the components manu
facturer or systems house; with CAPD irs available at 
no extra charge (fig. 2). 
• How does the filter in the design match the mixer IF 
output and what is the impedance match in-band as 
well as out-of-band where spurious responses be
come a threat? CAPD VSWR data tells it all. How will 
the mixer conversion loss affect receiver sensitivity 
over the full frequency range? And, how will flatness 
of conversion loss affect the degree of image rejec
tion in an image-reject mixer? CAPD data (fig. 1) will 
pinpOint these details. 
If the mixer is being used as a phase detector, it may 
be critical to know how dc offset voltage varies with 
frequency. Most mixer specs list dc offset at only one 
frequency; with CAPD, this parameter is given over 
the full range of frequency (fig 4). 
• Harmonic and intermod signals invariably plague 
your final design. The effects of, for example, a 4th 

harmonic of the La mixing with the 5th harmonic of 
the RF is given on many spec sheets, but at a specific 
La and RF level. The effects of La level changes might 
be crucial to your design; with manual point-by-point 
testing, extensive and costly technician test time 
would be demanded or, more likely, such tests just 
won't be performed. With CAPD capabilities, such 
intricate interactions are quickly run, and made avail
able to the designer (fig. 3). 

If you are specifying directional couplers and/or 
power splitter/combiners in your systems, you can 
now closely examine how VSWR, insertion loss, isola
tion and amplitude/phase unbalance vary at closely
spaced points over the frequency range of interest 
(fig. 5). You can now evaluate the effects of the VSWR 
of the termination at the S-port and, another industry
first inspect intermod data of a power splitter caused 
by saturation of the cores within the unit. 

Amplifier performance is clearly shown with CAPD 
data as a function of dc power supply changes, 
(fig. 6). You'll be able to closely examine how VSWR, 
compression point and gain are influenced by dc 
supply fluctuations; this could reduce your power
supply costs, since it will conveniently point to the 
degree of voltage regulation required to meet the 
amplifier performance needed. Also, ifs common to 
furnish amplifier specs over the frequency band of 
interest but CAPD testing offers an opportunity to 
examine the amplifier characteristics, outside the 
band to foresee the effects of harmonic and spurious 
signals; for example, an amplifier that is flat to 1200 
MHz offers what gain and what VSWR for second
harmonic 2400 MHz signals? Knowing these details 
can thwart potential systems problems. 

Even a relatively common component such as an 
RF transformer is now available with CAPD data, 
(fig. 7). The significance ... previously insertion loss vs 
frequency was considered flat over a specified fre
quency range. With closely spaced CAPD test prints, 
even slight variations which could affect systems per
formance become apparent. 

CAPO is your microscope 
Look at CAPD as a microscope, revealing the Ureal 
world" details affecting your design decisions. Most 
important CAPD was involved with one uppermost 
objective-to assist you, the design engineer, in pro
ducing a more effective end product. To accomplish 
this, you may require CAPD data at very specific 
frequency pOints not provided by our programmed 
steps. Not to worry ... just furnish us with preCise needs 
for your specific application. Be assured we'll do our 
best to comply. 
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eliminating guesswork in systems design 
~ CAPO (computer-oulomaled performance data) 

mixer conversion loss and isolation 
C-LOSS(dB) L-R (dB) L-I (dB) 

RF RF-Level LO LO LO LO LO LO LO LO LO LO LO LO LO 
(MHz) (dBm) (MHz) +1dBm +4dBm +7dBm +1OdBm +1dBm +4dBm +7dBm +1OdBm +1dBm +4dBm +7dBm +1OdBm 

10.00 -14,97 40,00 6,84 621 5A8 5,73 48.83 5166 5657 56.14 4848 51.72 56.14 55.84 

35,78 -14.92 65]8 732 6,68 5.71 5,91 4928 51,47 54,93 54.83 48,04 50,90 54,75 5393 

61.56 -14.97 9156 6.96 6.30 5,82 5,76 4931 5086 5342 51.81 48,16 49.62 52,86 51.92 

8734 -14.96 5734 6.99 6.38 5,77 5,86 49AD 51.62 5458 55,74 48,70 50,97 54.02 54.69 

113,12 -14.96 83,12 6.65 6.73 566 6,01 4923 51.39 54.09 52,15 48,11 50AD 5381 5237 

138,90 -14.95 lOB,9O 6.10 5,52 5,81 5,05 49,03 5058 5204 5035 48,10 48.84 51,56 50,73 

16468 -14.96 134.68 6.49 556 5,77 5,16 4824 4950 48,19 48,13 47,47 48,OB 4820 48.64 

19046 -15.02 16046 6.14 5.41 5.62 5,01 47.61 4820 46,85 46A4 46.51 47,18 46.27 4653 

216,24 -14.96 186,24 6,03 5.49 5.85 5,11 4727 45,80 44.88 4534 44.96 46.25 44.72 45,78 

242,02 -14.99 21202 7,11 6.53 5.91 6.05 46.49 44.25 43.74 4347 44.64 44,80 4320 4356 

267BO -14.92 237BO 6.88 6,33 5.79 5,87 45,17 43A4 4249 4293 44,18 44.21 4227 4321 

293.58 -14.96 26358 7,08 6.61 6.01 6,17 42,69 4229 40,93 40,87 42.63 42.74 4033 40,79 

31936 -15,00 28936 6.97 6.41 6.03 6.04 41,59 40,77 38,59 39.64 41.75 41,10 39.70 39,51 

34514 -14.97 315.14 741 6.71 5.99 6.26 39.60 39,02 37,93 37.84 41.39 40.74 38,97 38B2 
370,92 -14.95 340,92 758 6,91 662 6.17 40,15 38,78 3722 3721 41.67 39BO 3926 3744 

396.70 -15,00 366.70 8.22 742 6.93 6,39 39Bl 38,10 36,79 3584 40BS 38Bl 3786 3746 

42248 -14,97 39248 . 8.46 6.99 727 5.57 3950 38,16 36,76 3579 38,93 3627 34.74 36.69 

44826 -14.96 418.26 944 7BO 7,76 6.22 39,02 37.60 36,14 3629 3829 36,00 34.76 3354 

474.04 -15.02 444.04 10.04 8.03 8,13 649 39.39 38,03 37.53 36.73 36,78 34.93 3530 33.84 

500,00 -14.92 470.00 10,31 843 8,10 6,84 4124 40.71 40,19 40,14 36,15 34.30 33B9 33.63 

FIG.1 

mixerVSWR 
Freq. WNRRFport \/SNR, LO port WNRIF port 

Freq, LO LO LO LO LO LO LO LO LO 
(MHz) +4dBm +7dBm +1OdBm +4dBm +7dBm +1OdBm +4dBm +7dBm +1OdBm 

500 257 252 357 3B2 137 1,07 
5.000 1.16 228 1.16 

26.789 1,06 1,08 125 141 228 3,09 143 1,19 ' 1.09 

53079 1.12 1.13 124 1.33 210 2,99 141 1.24 1,14 
79368 1,18 1,18 127 137 20B 324 146 1.29 121 

105.658 130 1.23 143 137 2,13 282 1.73 1.37 137 
131.947 135 1.29 146 142 2,16 3.01 1.77 147 lAS 
158,237 141 1.35 149 147 212 3,07 1.82 154 147 
184,526 lAB 142 153 146 2,12 2,73 1.96 1.67 159 
210B16 1.53 1,47 157 153 2,16 283 2,09 1.74 1.67 

237,105 1,78 153 1.80 1,53 2,19 2.77 2.67 1.82 1,99 
263395 lB1 1.62 1.84 157 219 261 260 1,95 2.00 
289.684 1.65 1,70 166 1.64 2,19 2,72 223 207 1,83 
315,974 1.82 1.76 1.78 1.67 222 252 274 216 20B 
342263 1.8!1 1.83 1.84 1.79 2.32 255 2,94 225 221 

368553 1.96 1.87 1,90 1.77 2AD 256 3.15 229 235 
394.842 2,00 1,92 1.91 1.70 243 244 3.11 236 2.31 
421.132 1,75 202 1.71 1.66 243 254 247 248 200 
447421 1.91 2,04 1BS 1.61 2AD 244 3,15 241 235 
473.710 206 203 1.94 157 235 2.39 3.56 235 247 
500.000 1.94 2.07 1,85 147 232 2,37 3,12 2.37 2.30 

FIG. 2 
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SRA-1 mixer o Mini-Circuits 
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RF 

mixer harmonic intermodulation 
(Relative to desired IF Output) 

LO at +4dBm 
36 17 24 24 29 33 45 49 49 65 57 59 60 65 58 

18 33 18 35 31 45 40 52 50 55 58 49 63 54 65 

42 49 41 63 45 57 57 58 55 67 69 72 72 71 70 70 

66 40 51 35 54 38 57 57 69 63 70 70 72 72 71 71 

68 72 66 69 63 69 63 69 71 72 67 71 70 70 71 72 

72 71 72 65 68 59 60 59 71 70 70 70 71 71 72 72 

70 71 71 72 73 72 73 72 71 71 72 71 70 71 70 72 

~ ~ ~ ~ ~ 72 ~ ~ ~ ~ ~ 72 ~ 72 m m 
72 ~ ~ m ~ ~ m ~ 72 ~ 72 ~ ~ m 72 m 
72 72 ~ m ~ ~ 72 72 ~ ~ 72 ~ ~ ~ 72 m 
71 72 71 70 72 71 71 72, 73 71 70 72 72 71 72 72 

~ 72 72 72 ~ m m ~ 72 72 ~ ~ 72 72 72 ~ 

~ ~ 72 ~ 72 ~ ~ ~ ~ ~ 72 ~ ~ ~ m 72 

~ ~ ~ m 72 ~ ~ ~ m ~ m 72 ~ ~ ~ 72 

72 ~ 72 ~ ~ ~ ~ ~ m ~ ~ ~ 72 ~ 72 72 

66 ~ ~ ~ ~ ~ 72 72 72 72 m m ~ ~ ~ ~ 
0123456789101112131415 

Harmonic LO Order 
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LO at +7dBm 
31 17 27 22 28 30 39 49 46 58 57 58 59 66 53 

17 37 11 33 37 47 36 50 53 60 58 59 62 61 67 

48 47 50 52 49 60 56 58 50 69 65 72 73 72 73 71 

66 56 58 46 57 44 68 60 64 58 72 69 72 74 72 74 

71 71 72 70 73 69 70 72 73 73 71 72 71 73 72 73 

73 73 72 73 73 71 72 68 72 73 72 72 71 73 72 73 

73 71 72 71 73 73 73 73 72 73 72 74 73 73 71 72 

73 71 72 71 73 73 73 73 72 73 72 74 73 73 71 72 

74 72 72 71 74 74 73 71 72 73 72 72 73 73 72 72 

74 72 73 72 72 72 73 73 73 72 73 72 74 73 72 73 

73 74 73 71 73 73 73 73 72 73 73 74 72 73 74 72 

71 73 73 72 72 72 71 73 72 74 73 73 73 75 72 73 

73 73 72 74 72 73 72 72 73 74 72 71 72 73 73 71 

73 73 73 73 72 73 73 71 72 72 72 73 72 73 73 71 

73 72 73 73 73 73 73 71 72 72 71 72 73 73 72 73 

66 73 72 73 73 73 73 73 73 72 71 71 73 73 72 73 

0123456789101112131415 

Harmonic LO Order 

CAL LO at + 10dBm 
o 

Qj 
"2 2 o 
LL. 3 n:: 
u 4 
'§ 5 

E 6 o 
:c 7 

8 
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10 

o 
o 

74 

78 

79 

78 

77 

78 

78 

80 

80 

11 79 

12 79 

13 78 

14 80 

15 73 

26 13 25 16 21 21 34 43 38 61 48 54 50 54 47 

19 42 10 30 30 39 34 49 50 52 58 57 59 60 64 

63 53 71 59 58 62 58 59 54 71 66 71 73 73 73 74 

69 63 70 69 73 64 72 72 70 63 71 71 73 74 74 73 

72 73 74 72 73 73 74 73 72 72 71 72 73 72 73 73 

72 72 74 74 74 72 73 73 72 72 72 73 73 73 72 73 

71 72 73 72 73 73 72 73 74 73 72 72 72 72 73 72 

72 72 71 73 72 73 73 74 73 73 74 72 71 73 72 72 

72 71 72 72 72 74 73 73 73 73 73 71 72 73 73 73 

M ~ ~ ~ 72 ~ ~ ~ ~ ~ ~ ~ ~ 72 ~ n 
73 73 72 72 74 72 73 71 74 74 73 74 71 74 73 71 

73 73 72 73 73 73 71 70 74 73 72 72 74 74 73 72 

73 73 73 73 73 73 72 71 73 74 73 73 72 72 71 73 

73 73- 74 72 73 72 73 72 72 71 73 74 72 73 73 73 

72 73 72 74 74 74 73 71 72 73 71 72 72 74 73 72 

66 73 73 73 72 73 73 73 72 73 73 72 72 73 72 73 

0123456789101112131415 

Harmonic LO Order 

FIG. 3 

test conditions 
RF = 400.1 MHz at -10dBm 
LO = 370.01 MHz at + 7dBm 
For other test frequencies, contact factory. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1597 



3450 MICROWAVE COMPONENTS 3450 

eliminating guesswork in systems design 
~ CAPO (computer-automated perfonnance data) 

SRA-1A mixer 

mixer phase detecHon (+7dBm) 

max. output/DC offset Vs. freq. output voltage Vs. phase, 10 MHz 
Freq. max. DC output DC offset Phase. output. 
(MHz) mV mV degrees mV 

10.00 -262.53 - .57 Odeg. -262m'l.OLT 
3OA2 -263A6 - .54 10deg. -258m'l.OlT 
50.83 -260.71 - .54 20deg. -246m'l.OlT 
71.25 -260.38 - .51 30deg. -227m'l.OlT 
91.67 -264.70 - .46 40deg. -200m'l.OlT 

112.08 -265.05 - A2 5Odeg. -168m'l.OlT 
132.50 -266.23 - .38 6Odeg. -131 m'l.OlT 
152.92 -263.79 - .34 70deg. -89m'l.OlT 
173.33 -263.92 - .34 80deg .. -45m'l.OlT 
193.75 -268.92 - .37 90deg. 0.6 m'l.OLT 

214.17 -274.08 - .32 100deg. 46m\olT 
234.58 -276.75 - .33 110deg. 90m'l.OlT 
255.00 -275.81 - .53 120deg. 132m'l.OlT 
275A2 -270.65 - .63 130deg. 169 m'l.OLT 
295.83 -266.67 - .35 140deg. 202 m'l.OLT 

316.25 -256.71 - .52 150deg. 228m\oLT 
336.67 -251.84 - .82 160deg. 247 m'l.OlT 
357.08 -236.17 - .63 170deg. 259 m'l.OlT 
377.50 -228.06 -1.01 180deg. 263 m'l.OLT 
397.92 

I 
-217.55 -1.38 190deg. 259m'l.OlT 

418.33 -214.55 -1.88 200deg. 247m'l.OlT 
438.75 -214.43 -1.58 210deg. 228m\OlT 
459.17 -210.65 -1.86 220deg. 292m'l.OlT 
479.58 -206.27 -2.74 230deg. 169m'l.OlT 
500.00 -204.64 -2.69 240deg. 132 m'l.OLT 

250deg. 90m\OlT 
260deg. 46m'l.OLT 
270deg. 0.6m'l.OlT 
280deg. -45m'l.OlT 
290deg. -89m'l.OLT 

300deg. -131 m'l.OLT 
310deg. -168 m'l.OLT 
320deg. -200m'l.OlT 
330deg. -227m'l.OlT 
340deg. -246m'l.OlT 
350deg. -258m'l.OlT 
360deg. -262m'l.OlT 

FIG. 4 

OMini.Circuits p.e. BOX 166. Brooldyn. New York 11235 (212) 934-4500 

1·1598 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



~450 MICROWAVE COMPONENTS 3450 

t::I Mini-Circuits 

~=,:. 
-";4-1 TSC-2-1 

power splitter/combiners RF transformers 
model TSC-2-1 modelT4-1 

Insertion loss, 
Amplitude Unbalance, Islolation VSWR Insertion loss 

MHz REF. S-1 S-2 Unbal. ISO MHz S 2 MHz REF. (dBm) I.L. (dB) 
(dBm) (dB) (dB) (dB) (dB) 

1.0.0. -4.99 3.25 3.21 -.04 36.0.2 5.0.0. 1.12 1.12 1.12 .20.0. -14.95 3.29 
22.0.0. -4.95 3.20. 3.20. 0..0.0. 46.30. 25.78 1.13 1.11 1.11 .350. -14.92 2.34 
43.00 -4.97 3.24 3.21 -.0.3 40.A2 46.56 1.13 tiD tiD 2.0.0.1 -15.0.3 1.58 
64.0.0. -4.99 3.25 3.25 0..0.0. 36.77 67.34 1.12 1.0.9 1.09 18.612 -14.97 1.21 
85.0.0. -4.92 3.30. 3.29 -.0.1 34.79 88.12 1.12 1.0.9 1.09 37.0.21 -14.99 1.30. 

10.6.0.0. -4.99 328 3.28 0..0.0. 33.30. 10.8.90. 1.12 1.0.9 1.0.9 55.433 -15.0.3 1.37 
127.0.0. -5.0.6 329 3.32 .0.3 32.27 129.68 1.11 1.0.8 tiD 73.843 -14.99 1.39 
148.0.0. -5.0.2 3.31 3.33 .0.2 31.51 150..46 1.11 1.0.8 1.10. 92253 -15.0.2 1.49 
169.0.0. -5.0.2 3.31 3.36 .0.5 30..95 171.24 1.10. 1.0.8 1.11 10.0..0.0.1 -14.99 1.50 
190.0.0. -5.0.8 3.30. 3.40. .10. 30..64 192.0.2 1.10. 1.0.8 1.12 110..661 -14.96 1.67 

211.0.0. -4.91 3.30. 3M .14 30..51 212.80. 1.0.9 1.0.8 1.14 129.0.70. -15.0.6 1.71 
232.0.0. -4.91 3.30. 3A7 .17 30..62 233.58 tiD 1.0.9 1.16 147A80. -14.98 1.73 
253.0.0. -4.99 3.33 3.49 .16 31.0.6 254.36 1.11 1.11 1.16 165.890 -15.0.9 1.85 
274.0.0. -4.96 3.34 3.52 .18 31.94 275.14 1.12 1.13 1.18 184.310. -14.93 2.0.4 
295.0.0. -5.0.3 3.32 3.57 .25 33.35 295.92 1.15 1.15 1.21 

20.2.720. -15.0.0. 2.0.7 
316.0.0. -4.95 3.39 3.62 23 35.36 316.70. 1.18 1.18 1.24 221.131 -15.0.9 2.12 
337.0.0. -5.0.2 3.39 3.67 .28 39.90. 337.48 1.22 1.21 1.28 239.540. -14.94 2.29 
358.0.0. -4.95 3.40. 3.78 .38 45.13 358.26 1.27 1.24 1.31 257.850. -15.0.6 2A3 
379.0.0. -5.0.0. 3.44 3.83 .39 40..23 379.04 1.32 1.28 1.35 276.359 -14.93 2A9 
40.0..0.0. -4.0.0. 3A9 3.97 A8 32.15 40.0..0.0. 1.39 1.33 1.40. 294.770. -15.03 2.54 

299.999 -15.0.3 2.59 

FIG.5 313.180. -15.03 2.71 
331.590. -15.0.9 279 
350..0.0.0. -14.96 2.81 

REMARK: 2 units connected back 10 back 

power amplifiers FIG. 7 
model ZHL-1A 

FREQ GAIN (dB) REVERSE GAIN (dB) VSNR(IN) VSNR(OUI) 
(MHz) 12V 15V 2fN 24V 12V 15V 2fN 24V 12V 15V 2fN 24V 12V 15V 2fN 24V 

2.00 17.90 1827 18.46 18.52 29D3 29.0.7 28.96 28.88 1.09 1.13 1.14 1.14 1.10. 1.16 1.15 1.15 
2821 17.88 1827 18AB 18.52 29.53 29.72 29.54 2924 1.09 1.11 1.13 1.14 1.20 1.19 1.19 1.18 
54A2 17.88 1833 18.54 18.59 29.57 29fJ2 29.58 29.39 1.12 1.12 1.13 1.14 1.24 124 1.24 124 
8OfJ3 17.94 18A1 18fJ5 1870. 29.91 29.78 29.64 29.56 1.19 1.17 1.16 1.16 1.30 129 1.30 1.30 

106.84 17.90 18A1 18fJ9 1878 2985 30.12 29.97 29.75 1.31 1.24 121 1.21 1.36 1.36 1.37 1.37 

13305 17.91 18A2 18.75 1883 30.0.2 3OD6 30..15 29B7 1A2 1.32 128 1.27 1A1 1A1 1A2 1M 
159.26 17M 18.34 18.71 18B1 3025 30.32 30.03 3000 1.56 1A2 1.36 1.34 1A6 1AB 1.50 1.52 
185.47 17M 18.34 18.78 1884 30.50 3Q.36 30.12 29.99 1.71 1.553 1A5 1A3 1.50 1.53 1.57 1fJO 
211M 17.52 18.25 1874 18.82 30.50 30M 3019 30DS 1& 1.63 1.52 1.50 1.51 1.56 1fJ3 1fJ7 
237.89 17A6 18.20 18.73 18B1 3085 30.M 30.35 30.32 1.96 1.72 1.59 1.57 1.52 1.58 1fJ7 1.73 

264.10. 17.34 18.09 1866 18.74 30.99 30.75 3Q.4O 3OA3 2.04 1.79 1M 1fJ2 1AB 1.56 1.66 1.75 
290.31 1728 18.03 1858 18.69 31.0.8 30..89 '3Q.66 30.58 214 1B6 1fJ9 1.66 1M 1.53 1.66 1.76 
316.52 17.33 18.08 1869 18.79 30M 30.77 30.51 3DA9 216 1B8 1.70. 1fJ7 1AO 1.50 1M 1.75 
342.73 17.32 18.06 1869 18.79 30.50 30.44 3OA1 3044 217 1.87 1.69 1.65 1.33 1A3 1.59 1.71 
368.94 17.30 18.04 18.71 18.79 3OD9 3023 3024 3027 209 1.81 1.63 1.59 1.27 1.35 1A9 1fJ2 

395.15 1723 18.02 1867 18.82 29B1 29.95 29.91 30.18 2D3 1.75 1.57 1.53 124 1.28 1A1 1.55 
421.36 17.32 18.13 1883 18.98 29.19 29.36 29.52 29.85 1.96 1M 1A9 144 1.32 1.29 1.36 1.50 
447.57 17.37 1823 1896 19.0.8 .2850 28.79 29.0.5 29.22 1.90 1.61 1A1 1.36 1A7 1.36 1.34 1A3 
473.78 17.17 18.10. 1890 19.0.8 27.94 28.28 28M 28.82 1.93 1M 1A2 1.37 1M 1.51 1.39 1A2 
500.00 17.0.7 18.14 19.06 19.26 27M 27.17 2822 28.50 207 1.79 1.57 1.54 1D1 1.79 1fJ1 1.58 

FIG. 6 
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1599 
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SRA -1, the world's only mixer 3-year guaranteed and 
screened for HTRB, thermal shock, burn-in, and hermeticity. 

MIL-M-28837 performance* at only $1195 0-49) 

Our 3-year guarantee is still unique today.-. 
even though we have been offering it for the past five years. 

Here is how we achieve it. The diodes are the most critical component 
in the mixer. So to start, we use an accelerated life screening test generally 

reserved only for space applications. The HTRB-screened Schottky diodes are 
subjected to a one-volt negative bias at 150' C for 168 hours, a stress 

designed to accelerate ageing and force time-related failures
thus screening out potentially unreliable diodes. 

In addition,further stressing and testing are performed on the assembled unit. 
Each completed SRA-1 experiences: 

1. Bum-in for 96 hours at 100' C with 8 rnA at 1 KHz. 
2. Thermal shock. 3. Gross and fine leak tests (per MIL-SID 202). 

Don't settle for an imitation. 
Specify Mini-Circuits' SRA-1, the only double

balanced mixers with a three-year guarantee. Immediate delivery, of course. 

finding new ways ... 
setting higher standards 

t::IMini.Circuits 
A DIVISion at SClentlllC Components Corporation 

WOrld's largest manufacturer of Double Balanced Mixers' 
2625 East 14th Slreet, Brooklyn, New York 11235 (212)769-0200 

Domestic and International Telex 125460 International Telex 620156 

SRA·! SPECIFICATIONS 
FREQUENCY RANGE (MHg) 

LO O.S-SOO 
RF O.S-SOO 
IF DC·SOO 
CONVERSION LOSS (dB) TYP. MAX. 
1·250 MHz 
0.5-500 MHz 

5.5 7.0 
6.5 8.5 

ISOLATION (dB) TYP. MIN. 
0.5·5 MHz LQ·RF 50 45 

LQ·IF 45 35 
5·250 MHz LQ·RF 45 30 

LQ-IF 40 25 
250·500 MHz LQ·RF 35 • 25 

LQ·IF 30 20 
MIN. ELECTRONIC AITENUATION (20 rnA) 3 dB Typ. 
SIGNAL 1 dB COMPRESSION LEVEL + 1 dBm 
IMPEDANCE All Ports, 50 Ohms 
LO POWER + 7 dBm 

·Units are not QPL listed 

3450 

55REVC 
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3450 MICROWAVE COMPONENTS 3450 

fiatpack DJlxers 
... innovated by Mini-Circuits for rugged applications 

Rugged Pins 
heavier 25 mil. 
dia. leads resists 
wire breakage 

Guaranteed 
furhel~E~tlC:I~. __________ ~ 
every unit must' 
pass MIL-STD 202 
test method 112B 
condition A and C 

withstands 
wave soldering 
punishment 
reliable pc board 
assembly eliminates 
open circuits common 
with conventional 
flat packs. Every 
unit subjected to 
thermal shock testing 
MIL-STD 202 method 107 

glass seals 
prevents 
cracking 
when leads 
are bent and 
handled. 

Model LMX-113 
Superior Electrical 

/

CharacteristiCS 
FREQUENCY RANGE, (MHz) 

LO, RF 5·1000 
IF DC·lOOO 

CONVERSION LOSS, dB TYP. MAX. 

tough \ 
competitive pricing 
only $1495 {6.24) 

1f2 to 1fs 
the cost of 
conventional 

one octave from band edge 6.2 7.0 
total range 7.0 . 8.0 

ISOLATION, dB TYP. MIN. 
5·50 MHz LO·RF 50 45 

LO·IF 45 40 

50·500 MHz LO·RF 40 30 
LO·IF 35 25 

500·1000 MHz LO·RF 30 20 
LO·IF 25 17 

SIGNAL IdB Compression Level 
OdBmmin 

finding new ways ... 
setting higher standards 

flat packs I;;;IMini.Circuits 
A DIvISion 01 SClenllflc Components CorporatIOn 

2625 East 14th 't~~~:~~~~bki':~~~~~~o~k ~1ut~5 ~~/12)7U~0200 
Domestic and International Telex 125460 International Telex 620156 
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3450 MICROWAVE COMPONENTS 

mastering the mixer maze ... 
or selecting the right model for your application. 

Mixers are abundant in electronic systems ranging 
from inexpensive consumer products to sophisti
cated military hardware. You'll find them in video 
games, 1V sets and video cassette recorders as well 
as communications gear, test instruments, radar 
units and countermeasure systems. Mini-circuits of
fers well over a hundred different off-the-shelf mod
els with thousands of variations. Different connector 
configurations, tighter specs, Hi-Rei options are 
available on request. Improper mixer selection 
bears a penalty-underspecify and face marginal 
performance; overspecify and pay extra for unnec
essary performance characteristics. 

making the right choice 
Simply stated there are three basic steps-
(1) deciding on a printed-circuit (PC) or connector 
version, (2) selecting the mixer level required in the 
applications, and (3) picking a model that extends 
over the frequency range involved. Sounds simple 
enough so lefs examine some of the details. 
The first step involves the decision on whether the 
mixer will be mounted to a PC board or be con
nected by cable to other subsystem components. 
The next two steps require understanding your spe
cific needs; so it is strongly recommended that you 
organize the requirements for your application and 
put it in writing. Decide what frequency range is in
volved, the LO drive available, the level of harmonic 
and two-tone, third-order intermodulation (1M) dis
tortion you can tolerate and other dynamic range 
factors, see Fig. 1. 

1 dB compression point 
key to mixer level 
What does the 1 dB compression point signify? As RF 
input level is increased, IF output should follow in a 
linear manner. However, after a certain point IF out
put increases at a lower rate until mixer output be
comes fairly constant. The point at which IF output 
deviates from linearity with RF input 1 dB is termed 
the 1 dB compression point. This figure is useful in 
comparing dynamic range, maximum output and 
two-tone performance of various mixers. It is a basis 
on which mixer level is established. 

The 1 dB compression point which defines the lin
earity of a mixer at high RF input levels, is relatively 
simple to test and thus this parameter is included on 
data sheets supplied by all mixer manufacturers. But,· 

in real life, mixer linearity may be specified in accor
dance with the intended application. For example, 
in a receiver application, two-tone, third-order inter
mod may be the critical parameter; for 1V applica
tions, percent distortion or intercept point may be 
specified; and in an attenuator measurement sys
tem, compression point may be important fora 
givenRF input level. With this in mind, the engineer 
needs a convenient means to relate the particular 
parameter for his application with the published 
spec, the 1 dB compression point. 

Fig. 1 lists the various ways mixer linearity might be 
specified 

FIG. 1 
Dynamic range parameters 
affecting mixer selection 

1. maximum RF input level anticipated 
2. percent distortion acceptable 
3. intercept point 
4. Two-ton, 3rd order 1M dB 

at dBm, RF input 
5. 1 dB RF input compression level 
6. LO power available 
7. none of the above specified 

Lefs convert every parameter with the published 
1 dB compression point and then show how simple 
it is to select the proper mixer level. see Fig. 2 
for MinicCircuifs' mixer levell1 dB compression point 
chart. 
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LEVEL OF MIXER 

THE I dB COMPRESSION POINT AS A 
FUNCTION OF THE LEVEL OF MIXER. 

t:;I Mini-Circuits P.o. BOX 166, Brooklyn, New York 11235 (212) 934-4500 
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3450 MICROWAVE COMPONENTS 3450 

1. Maximum RF input level anticipated. If you know 
this parameter. simply select the lowest level mixer 
whose maximum RF input level exceeds your re
quirement. For example, if the maximum encoun
tered RF level is + 5 dBm, select a Level 13 mixer. 
rated at + 7 dBm maximum RF input for 1 dB com
pression point. 
2. Percent distortion. The percent distortion is usually 
specified in voltage. Thus, a 0.1% distortion figure 
means 0.999 of the input voltage appears at the 
mixer output. Next convert this voltage ratio to a 
power ratio in dB by squaring and taking ten times 
the log. The resultant figure is the amount cf com
pression for the specified RF input level. Now this 
must be extrapolated to 1 dB compression for a 
corresponding RF input level, As a rule of thumb, ex
trapolation may be achieved by assuming a linear 
relationship in dB, between compression and RF in
put level. So a ten-times increase in compression 
corresponds to a ten-times increase in RF input 
level. 
Lefs illustrate with an example using a 0,1 percent 
distortion spec at -10 dBm RF input level. The 0,1 
percent corresponds to a 0,999 voltage output; 
squaring this yields 0,998 power ratio or 0,009 dB. 
We, therefore, know that 0.1% distortion at -10 dBm 
input means the maximum allowable compression 
is 0,009 dB, Extrapolating, using the rule-of-thumb re
lationship states that 0,09 dB compression corres
ponds to an allowable RF of 0 dBm, and further 
extrapolating results in 0,9 dB compression at a 
maximum allowable RF input level of 10 dBm. So 
which mixer level is appropriate? A Level 17S, with 
+ 13 dBm RF Input level at the 1 dB compression 
point see Fig. 2, 
3. Intercept point. 
This parameter is a figure of merit corresponding to 
the amount of intermodulation products generated 
relative to the desired IF output. An intercept point 
can be defined for a second order. third order. fifth 
order, product etc, As a rule-of-thumb, two-tone 
third order intercept point is approximately 15 dB 
above the 1 dB compression point. So, if the inter
cept point figure is given, merely subtract 15 dB from 
this figure and pick a mixer which meets the 1 dB 
compression point spec, see Fig, 2, 
4. Two-tone, third-order intermodulation (1M). 
When a two-tone, third-order 1M spec is given, the 
intercept pOint can be calculated. Remember that 
for each 10 dB increase in signal level, there is a 20 
dB degradation in two-tone, third-order product. 
Once the intercept point is calculated, simply sub
tract 15 dB from the figure to find the 1 dB compres
sion point and select the appropriate mixer, 
S.1dB Rt input compression level. 
This key parameter is listed on mixer spec sheets so 
merely choose the lowest level mixer that will meet 
the requirement. 
6. LO drive. 
The LO dirve is critical since the function of the LO 
drive is to switch the mixer diodes fully on and off for 

lowest distortion, So, for optimum performance, se
lect the mixer level to match the LO drive. Mini-Cir
cuits conveniently identifies its mixer levels by the LO 
drive requirement; thus a Level 7 mixer refers to a LO 
drive level of + 7 dBm. If there are constraints on the 
LO power available, select the lowest level mixer 
closest to the available LO power. For example, if 
+ 12 dBm LO drive is available, select a Level 1 0 
mixer, 
7. No particular spec to meet. 
Choose a Level 7 mixer, Why? Because it is the most 
popular and it offers the widest choice of models at 
lowest cost. 

Freq. range last deciding factor 
Once the mixer level has been decided, you may 
find a wide variety of models to exercise your deci
sion making, You may notice models within a series 
with overlapping frequency ranges, Why? So you 
can choose the optimum mixer for your require
ment. Each model within a series has a different low
frequency limit. Select a mixer with the highest low 
frequency limit and whose mid-band range best 
covers your application, 
Specs on the data sheets are given in three ranges, 
The lower frequency range, L, covers the lowest 
specified frequency to one decade higher; the up
per frequency range, U, covers the highest fre
quency to one octave lower and mid-range, M, 
covers the frequency between Land U, Thus, a mixer 
specified from 0,5 to 500 MHz could offer a low-fre
quency range of 0,5 to 5 MHz, an upper frequency 
range of 250 to 500 MHz, and a mid-range of 5 MHz 
to 250 MHz. 

What about "Specials"? 
Although most Mini-Circuits mixers are 50 ohm de
vices, models are available in 75 ohms. Need con
nector types different than those listed for standard 
models? No problem. Some applications require 
matched mixer pairs that must be amplitude (con
version loss) and phase matched. Most Mini-Circuits 
mixers are tested to within 0.2 dB for the entire pro
duction run, Not tight enough? Let us know.your ex
act requirement and we'll screen and test to meet it. 

In summary. contact us about ·specials" and we'll 
do our best to satisfy your needs without excessive 
cost or delivery date extensions, Sometimes, ·spe
cial" means shipping a quantity of mixers within a 
very short time span; since Mini-Circuits is the largest 
manufacturer of mixers in the world, this may hardly 
be considered "specialR and you may be pleasantly 
surprised. Try us, 

order Mini-Circuits Q8cA No.4 NOw. .. 
There's lots more to mixer specs, applications 
and testing .. Phone or write for Mini-Circuits' 
Q&A #4 for a provocative question-and-an
swer exchange on these topiCS. 
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$395 
100 PIECES 
$4.50 (10·49) 

8 U aU 

the lowest priced mixers in the world 
for demanding industrial applications 
the SBL-l from Mini-Circuits only $395 

Don't let the low price mislead you. As the world's number one manLifacturer of 
double-balanced mixers, Mini-Circuits has accumulated extensive experience in 
high-volume production and testing, a key factor in achieving a successful low 
cost/high performance line of products. 

The tough SBL-l covers the broad frequency range of 1-500 MHz with 6 dB 
conversion loss and isolation greater than 40 dB. The SBL-IX covers 10-1000 
MHz. Only well-matched, hot-carrier diodes and'ruggedly constructed 
transmission-line transformers are used. Internally, every component is bonded 
to the header for excellent protection against shock, vibration and acceleration. 

Here are some of the steps taken to ensure quality: Every SBL is RF tested two 
times, every solder connection is 100 per cent inspected under a high power 
microscope, all transformer leads are double-wrapped, and all components are 
rated for more than + 100° C operation. 

Of course, our one-year guarantee finding new ways ... 
applies to these units. setting higher standards 

t::IMini-Circuits 
A Division of Scientific Components Corporation 

Worlds la'gest manufacturer of Double Balanced Mixers 
2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200 

DomestiC and International Telex 125460 International Telex 620156 

SPECIFICATIONS SBL-l 

FREQUENCY, MHz 
LO, RF 1-500 
IF DC-500 

CONVERSION LOSS, dB Typ. Max. 
On~ Octave froin Band Edge 5.5 7.5 
Total Range 6.5 8.5 
ISOLATION, dB Typ. Min. 
Lower Band Edge to LO-RF 50 40 
Olle Decade Higher LO-IF 45 35 
Mid Range LO-RF 45 30 

LO-IF 40 25 
Upper Band Edge to LO-RF 35 25 
One Octave Lower LO-IF 30 20 

PRICE 
10-49 
100 

4.50 
3.95 

SBL-lX 

10-1000 
0.5-500 

Typ. Max. 
6.0 7.0 
7.0 9.0 

Typ. Min. 
50 35 
45 30 
40 25 
35 20 
30 20 
25 20 

5.95 
5.50 

SIGNAL IdB COMPRESSION LEVEL + ldBM 
IMPEDANCE, ALL PORTS 50 ohms 
ELECTRONIC ATTENUATION (20mA) 3dB 
METAL CASE Non hennetlc-seal 

53 REV. C 
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~ actual size 

tmy 

the world's smallest hennetically-sealed mixers 
40 KHz to 3 GHz, MIL-M-28837 performance * 
The TFM Series from Mini-Circuits from $1195 

Increase your packaging density, and lower your costs ... specify Mini-Circuits 
miniature TFM Series. These tiny units 0.5" x 0.21" x 0.25" are the smallest, 
off-the-shelf Double Balanced Mixers available today. 

Requiring less PC board area than a flat-pack or TO-5 case, the TFM Series offer 
greater than 45 dB isolation, and only 6 dB conversion loss. 

Manufactured to meet the requirements of MIL-M-28837*, the tiny but rugged 
TFM units have become the preferred unit in new designs for military equipment. 

MODEL FREQUENCY, MHz CONVERSION ISOLATION dB, TYPICAL 
LOSS dB, 
TYPICAL 

1 Octave Lower Band Upper Band 
from Total Edge Mid Range Edge 

LO/RF IF Band Edge Range LO·RF LO·IF LO·RF LO·IF LO·RF LO·IF 

TFM-2 1-1000 DC-1oo0 6.0 7.0 50 45 40 35 30 25 
TFM-3 04-400 DC-400 5.3 6.0 60 55 50 45 35 35 
TFM-4 5-1250 DC-1250 6.0 7.5 50 45 40 35 30 25 

···TFM-ll 1-2000 5-600 7.0 7.5 50 45 35 27 25 25 

PLUG·IN 

PRICE 

$ 
EA. QTY. 

11.95 (1-49) 
19.95 (5-49) 
21.95 (5-49) 
39.95 (1-24) 

FLAT MOUNT EDGE MOUNT 

E-Z Mounting for circuit layouts 
Use the TFM series to solve your tight space 
problems. Take advantage of the mounting 

versatility-plug it upright on a PC board or 
mount it sideways as a flatpack. 

... TFM-12 800-1250 50-90 - 6.0 35 30 35 30 35 30 39. 95 (1-24) 
ooTFM-15 10-3000 10-800 6.3 6.5 35 30 
-TFM-150 10-2000 DC-lOoo 6.0 6.5 32 33 

···If Port is not DC coupled 
00+ 10 dBm LO, +5 dBm RF at 1dB compression 

*Units are not QPL listed 

For complete specifications and performance curves refer to the 
Microwaves Product Data Directozy, the Goldbook, EEM 
or Mini-Circuits catalog 

35 30 
35 30 

35 30 
35 30 

49.95 (1-9) 
39.95 (1-9) 

finding new ways ... 
setting higher standards 

OMini.Circuits 
A D,VISion of SCientific Components CorporatIOn 

Worlds largest manufacturer of Double Balanced Mixers 
2625 East 14th Street. Brooklyn. New York 11235 (212)769-0200 

Domestic and International Telex 125460 International Telex 620156 
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Double Balanced Mixers 
LEVEL 1 Standard Level ( + 7 dBm LO) PC Board Mounting 

SRASERIES 
case outline Fig. 1 

(SRA·5,·11.·12 
-Fig.6) 

SRA 
SERIES 

SBl 
SERIES 

SRA·l .5·500 DC'500 

SRA·1Tl( .5·500 DC·500 

SRA·1W 1·750 DC'750 

SRA·1-1 .1-500 DC'500 
\ 

oSRA·2 HOOO .5·500 

SRA·2CM 5·1000 DC·l000 

SRA·3 .025·200 DC'200 

oSRA-4 5·1250 .5·500 

oSRA·5 5·1500 10·600 

SRA·6 .003·100 DC'100 

SRA·8 .0005·10 DC·1O 

oSRA·ll 5·2000 10·600 

oSRA·12 800·1250 50·90 
*SRA·215 .05·1500 .05·500 

dRA·220 .05·2000 .05·500 

SBl SERIES SBl·l 1·500 DC·500 
caseoutiineFig.6 oSBl.1X 10·1000 5·500 

TAKSERIES TAK·5 .01·250 DC'250 
case outline Fig. 4 TAK·5R .05·200 DC·200 

TAK·6 

TAK·6R 

oTAK·1 

.5·600 DC·600 

5·500 DC·500 

2·1000· .5·500 

GRA SERIES GRA·l .5·500 DC'500 

.025·200 DC·200 

.003·100 DC·l00 

.0005·10. DC·1O 

case outline Fig. 9 

SAM SERIES 
case outline Fig. 3 

GRA·3 

GRA·6 

GRA·8 

SAM·l 

SAM·2 

SAM·3 

oSAM·4 

oSAM·5 

1-600 

1·1000 

.1·500 

5·1250 

5·1500 

* lO lEVEL + 10 dBm 

DC·600 

DC·l000 

DC'500 

.5·1000 

.5·1000 

• IF port is not DC coupled 

TAK 
SERIES 

5.5 7.0 6.5 8.5 

5.5 7.0 6.5 8.5 

5.5 7.5 6.5 8~5 

5.5 7.5 6.5 8.5 

5.5 7.5 6.5 8.5 

6.0 7.0 6.5 8.5 

5.5 7.5 6.5 8.5 

5.5 7.5 6.5 8.5 

7.0 8.0 7.5 8.5 

5.5 7.5 . 6.5 8.5 

6.5 7.5 7.0 8.5 

7.0 8.5 7.5 9.0 

6.0 7.5 
6.0 7.5 7.0 9.0 

6.0 7.5 7.0 9.0 

5.5 7.5 6.5 8.5 

6.0 7.5 7.0 .9.0 

5045' 4535 

50 45 45 35 

50 45 45 30 

50 45 45 30 

45 30 45 30 

60 50 50 45 

60 50 45 35 

50 40 50 40 

50 45 45 40 

60 50 60 45 

60 50 

50 45 

32 25 
25 20 

25 20 

60 50 

45 40 

30 20 
25 20 

25 20 

50 35 45 30 

50 35 45 30 

5.5 7.0 6.5 8.5 60 50 55 45 

5.5 6.5 6.5 8.0 55 50 50 45 

5.5 7.5 6.5 8.5 

6.0 7.0 6.5 8.0 

5.5 7.5 6.5 8.5 

60 50 

55 50 

45 30 

55 45 

45 40 

45 30 

5.5 7.0 6.5 8.5 50 45 45 35 

5.5 7.5 6.5 8.5 

5.5 7.5 6.5 8.5 

6.5 7.5 7.0 8.5 

5.5 7.0 6.5 8.5 

6.0 7.5 7.0 9.5 

5.5 7.0 6.5 8.5 

6.5 8.5 6.5 8.5 

6.5 7.5 6.5 8.5 

60 50 

60 50 

60 50 

55 45. 

55 45 

60 50 

55 40 

55 40 

45 35 

60 45 

60 50 

50 40 

50 40 

50 40 

50 40 

50 40 

GRA 
SERIES 

45 30 

45 30 

45 30 

45 30 

35 20 

35 30 

45 35 

40 20 

35 30 

45 30 

50 40 

35 25 

35 25 
35 25 

40 30 

40 25 

40 25 

40 25 

40 25 

35 20 

30 25 

40 30 

40 20 

30 25 

40 25 

50 40 

30 20 

30 20 
35 25 

40 30 

45 30 40 25 

40 25 3520 

50 35 45 30 

45 35 40 30 

50 30 

45 30 

35 20 

45 30 

40 25 

35 20 

45 30 40 25 

45 35 

45 30 

50 40 

45 30 

40 25 

50 35 

35 25 

35 25 

40 30 

40 25 

50 40 

40 25 

40 25 

45 30 

35 25 

35 25 

SAM 
SERIES 

35 25 

35 25 

35 25 

35 25 

30 20 

30 25 

35 25 

30 20 

30 20 

35 25 

45 35 

30 20 

35 25 
30 20 

30 20 

30 20 

30 20 

30 20 

30 20 

30 20 

25 20 

30 20 

30 20 

25 15 

30 20 

45 35 

25 15 

30 20 
25 15 

25 15 

35 25 30 20 

30 20 25 20 

40 30 35 25 

45 35 40 30 

40 25 

35 30 

30 20 

30 20 

30 25 

30 20 

35 25 30 20 

35 25 

35 25 

45 35 

35 20 

35 20 

35 30 

30 20 

30 20 

30 20 

30 20 

45 35 

30 20 

30 20 

30 20 

30 20 

30 20 

A 

A 

B 

C 

D 

E 

F 

D 

D 

G 

G 

D 

D 

H 

D 

F 

B 

B 

D 

p 

a 
R 

R 

B 

B 

C 

D 

D 

11.95 (1·49) 

39.95 (1-49) 

14.95 (5·24) 

13.95 (5,24) 

14.95 (5·24) 

14.95 (1·49) 

14.95 (5,24) 

16.95 (5·24) 

21.95 (5·24) 

21.95 (5·24) 

26.95 (5·24) 

26.95 (5·24) 

24.95 (5·24) 
23.95 (5·24) 

26.95 (5·24) 

4.50 (10,49) 

5.95 (10,49) 

18.95 (1·4) 

15.95 (5·24) 

18.95 (1·4) 

15.95 (5·24) 

20.95 (1·4) 

12.95 (6,49) 

15.95 (6·49) 

22.95 (5·24) 

25.95 (5·24) 

15.95 (1,24) 

17.95 (1·24) 

17.95 (1·24) 

19.95 (1,24) 

24.95 (1·24) 

NOTE 2: Additional specifications for compression level, phase detection, and attenuation are listed on page 7. Environmental specifications 
refer to page 1. SBl series not hermetically sealed. 

Prices and specifications subject to change without notice. t Consult factory 
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_____ ... 1 ...... 1 Mini.Circuits 
Ii Ii 

''11 • TSM TFM ASK 
SERIES SERIES SERIES See page 7 for dimensions 

TSMSERIES TSM·l 1-500 DC-500 6.0 7.5 6.5 8.5 60 45 55 45 45 35 40 30 35 25 35 25 N 17.95 (5-24) 
case outline Fig. 11 

TSM·3 .1-400 DC-400 5.3 7.5 6.5 8.5 60 50 55 45 50 35 45 30 35 25 35 25 0 19.95 (5-24) 

TFMSERIES TFM-2 1-1000 DC-lOOO 6.0 7.5 7.0 8.5 50 45 45 40 40 25 35 25 30 25 25 20 K 11.95 (1-49) 
case outline Fig. 2 

TFM·3 .04-400 DC-400 5.3 7.0 6.0 8.0 60 50 55 40 50 35 45 30 35 25 35 25 L 19.95 (5-49) 

TFM·4 5-1250 DC-1250 6.0 7.5 7.5 8.5 50 45 45 40 40 30 35 25 30 25 25 20 K 21.95 (5-49) 

-TFM·ll 1-2000 5-600 7.0 8.5 7.5 9.0 50 45 45 40 35 25 27 20 25 20 25 20 0 39.95 (1-24) 

-TFM·12 800-1250 50-90 6.0 7.5 35 25 30 20 35 25 30 20 35 .25 30 20 D 39.95 (1-24) 

*TFM-15 10-3000 10-800 6.3 8.0 6.5 8.5 35 25 30 20 35 25 30 20 35 25 30 20 M 49.95 (1-9) 

*TFM-150 10-2000 DC-lOOO 6.0 8.0 6.5 8.0 32 25 33 20 35 25 30 20 35 2!\ 30 20 M 39.95 (1-9) 

ASK SERIES ASK-l 1-600 DC-BOO 5.5 7.0 6.0 8.5 50 40 45 35 35 25 30 20 30 20 25 15 A 5.95 (10-49) 
case outline Fig. 12 

t Consult factory 

MIL-M·28837/1A SELECTION GUIDE 

t/Designer's Mll·M· 
28837f1A· MCl MODEL NO. NATIONAL STOCK NO. 

01N TAK-5R CheckUst 01S TAK-5R Hi-Rei 
02N TAK-6R 
02S TAK-6R Hi-Rei SRA.- Hi-Rei MIL-M-28837 
03N SRA-1 NSN 6625-00-008-8272 TAK - Low Profile; Hi-Rei MIL-M-28837 
03S SRA-1 Hi-Rei SBL - Rugged, Commercial Style 
07N GRM GRA - Compact, Hi-Rei, MIL-M-28837 
07S GRA-1 Hi-Rei SAM - Miniature, Hi-Rei, MIL-M-28837 
09N SRA-1W TSM - Low Profile, Miniature, High Rei 
09S SRA-1W Hi-Rei MIL-M-28837 
12N SRA-8 NSN 5985-01-081-0977 TFM - Low PrOfile, Miniature, Flat Pack or Plug In 
12S SRA-8 Hi-Rei Hi-Rei, MIL-M-28837 

TFM-2~408 NSN 5821-01-076-2497 ASK - Micro Miniature, Flat-Pack, Plastic Case 
SRA-3 NSN 5895-01-021-5914 Commercial Type 
SAM-3 NSN 5895-01-062-9973 
SAM-5 NSN 5895-01-036-9507 
SBL-1 NSN 9058-00-256-6818 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1607 



3450 

ZADSERIES 
case outline Fig. 22 

ZLWSERIES 
case outline Fig. 21 

MICROWAVE COMPONENTS 3450 

Double Balanced Mixers 
LEVEL 1 Standard Level ( + 7 dBm LO) Connector Styles 

ZAD 
SERIES 

ZAD·l 

ZAD-1W 

ZAD·l·l 

oZAD·2 

ZAD·] 

oZAD-4 

ZAD·6 

ZAD·8 

oZAD·l1 

oZAD·12 

ZLW·l 

·ZLW·1W 

ZLW·l·l 

ZLW·2 

ZLW·3 

°ZLW·5 

ZLW·6 

ZLW·8 

oZLW·l1 

°ZLW·12 

.5·500 DC-500 

1-750 DC-750 

.1-500 DC-500 

1-1000 .5-500 

.025-200 DC-200 

5-1250 .5-500 

.003-100 DC-l00 

0005-10 DC-l0 

5-2000 10-600 

800-1250 50-90 

.5-500 DC-500 

1-750 DC-750 

.1-500 DC-500 

1-1000 DC-1000 

.025-200 DC-200 

5-1500 .5-1000 

.003-100 DC-l 00 

.0005-10 DC-l0 

5-2000 10-600 

800-1250 50-90 

• IF Port is not DC coupled. 

5.5 7.0 

5.5 "7.5 

5.5 7.5 

5.5 7.5 

5.5 7.5 

5.5 7.5 

5.5 7.5 

6.5 7.5 

7.0 8.5 

6.0 7.5 

5.5 7.0 

5.5 7.5 

5.5 7.5 

6.0 7.5 

5.5 7.5 

6.5 7.5 

5.5 7.5 

6.5 7.5 

7.0 8.5 

See page 7 for dimensions 

6.5 8.5 50 45 45 35 45 30 40 25 35 25 30 20 A 29.95 (4-24) 

6.5 8.5 50 45 45 30 45 30 40 25 35 25 30 20 N 34.95 (4-24) 

6.5 8.5 50 45 45 30 45 30 40 25 35 25 30 20 0 31.95 (4-24) 

6.5 8.5 45 30 45 30 35 20 '35 20 30 20 30 20 D 39.95 (4-24) 

6.5 8.5 60 50 45 35 45 35 40 30 35 25 30 20 S 31.95 (4-24) 

6.5 8.5 50 40 50 40 40 20 40 20 30 20 30 20 D 41.95 (4-24) 

6.5 8.5 60 50 60 45 45 30 40 25 35 25 30 20 T 39.95 (4-24) 

7.0 8.5 60 50 60 50 50 40 50 40 45 35 45 35 T 44.95 (4-24) 

7.5 9.0 50 45 45 40 35 25 30 20 30 20 25 15 D 51.95 (4-24) 

6.0 7.5 35 25 30 20 35 25 30 20 35 25 30 20 D 51.95 (4-24) 

6.5 8.5 50 45 45 35 45 30 40 25 35 25 30 20 A 39.95 (4-24) 

6.5 8.5 50 45 45 30 45 30 40 25 35 25 30 20 B 44.95 (4-24) 

6.5 8.5 50 45 45 30 45 30 40 25 35 25 30 20 C 41.95 (4-24) 

7.0 9.5 55 45 50 40 40 25 40 25 35 20 30 20 B 44.95 (4-24) 

6.5 8.5 60 50 45 35 45 35 40 30 35 25 30 20 F 41.95 (4-24) 

6.5 8.5 55 40 50 40 35 25 35 25 30 20 30 20 D 51.95 (4-24) 

6.5 8.5 60 50 60 45 45. 30 40 25 35 25 30 20 G 49.95 (4-24) 

7.0 8.5 60 50 60 50 50 40 50 40 45 35 45 35 G 54.95 (4-24) 

7.5 9.0 50 45 45 40 35 25 30 20 30 20 25 15 D 61.95 (4-24) 

6.0 7.5 35 25 30 20 35 25 30 20 35 25 30 20 D 61.95 (4-24) 

NOTE 2: Additional specifications for compression level, phase 'detection, and attenuation are listed on page 7. Environmental specifications 
. rQfer to page 1 • 

• Lower Band 1.5-2.0 GHz, Mid Band 2-3,7 GHz, Upper Band 3.7-4.2 GHz 
"* +10dBmLO, +5dBmRF. 
Prices and specifications subject to change without notice. 

t Consult factory 

TYPICAL PERFORMANCE CURVES 
COIIYPSION LOSS n nEQUENCY CONVERSION LOSS n LO POWER 

III 
ISOLAnON n fREQUENCY 

'I 10 

.I • 

I : ...... 

1 0 1608 

,·1 '-~r-

Frequency, MHz 

-- ·1 

o I 234 567 • • w " n 
LO Power, dBm 

o 
.1 

~ .... 
" 

10 100 
Frequency, MHz 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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3450 MICROWAVE COMPONENTS 3450 

________ ' ..... 1 Mini.Circuits 
I' I' 

ZEMSERIES ZEM·2 
case outline Fig. 21 a 

ZFMSERIES ZFM·IW 
case outline Fig. 18 

ZFM·2 

ZFM·3 

ZFM·4 

·ZFM·II 

·ZFM·12 
"'ZFM-15 
",ZFM·150 

ZAMSERIES ZAM-42 

ZEM 
SERIES 

10-1000 

10-750 

1-1000 

.04-400 

5-1250 

1-2000 

DC-1000 

DC-750 

DC' 1000 

DC-400 

DC·1250 

5-600 

800-1250 50-90 
10-3000 10-800 

10-2000 DC-1000 

1500-4200 DC-500 

6.0 7.0 

6.0 7.0 

6.0 7.5 

5.3 7.0 

6.0 7.5 

7.0 8.5 

6.3 7.5 

6.0 7.0 

t case outline • ZAM-4212 2000-4200 DC-1300 

t Consult factory 

MIL·M·28837/1A SELECTION GUIDE 

MCl MODEL NO. 

ZAD-1B 
ZLW-2B 
ZLW-1W 
ZLW-5-1 

NATIONAL STOCK NO. 

5985-00-280-7750 
6920-01-037-1974 
5840-00-607-7010 
4920-01-017-2753 

~ 

.: 
• 

~ 

ZFM 
SERIES 

.~iAM·1 
SERIES 

6.5 8.5 55 50 55 45 30 25 30 20 25 20 25 20 4995 14-24: 

6.2 8.0 50 45 45 40 45 30 40 25 35 25 27 20 U 41.95 14-24: 
7.0 8.5 50 45 45 40 40 25 35 25 30 25 25 20 N 439511-24) 

6.0 8.0 60 50 55 40 50 35 45 30 35 25 35 25 V 5195 11-24: 
7.5 8.5 50 45 45 40 40 30 35 ~5 30 25 25 20 U 51.95 11-24) 

7.5 9.0 50 45 45 40 35 25 27 20 25 20 25 20 D 81.9511-24) 
6.0 7.5 35 25 30 20 35 25 30 20 35 25 30 20 D 71.95 11-24) 
6.5 8.5 35 25 30 20 35 25 30 20 35 25 30 20 W 79.95 11-9) 
6.5 8.0 32 25 33 28 35 25 30 20 35 20 25 20 W 59.95 (1-9) 

7.0 8.5 25 20 18 10 25 17 18 10 25 20 18 10 RR 74.95 (1-9) 

7.0 8.5 25 17 18 10 25 20 18 10 RR 79.95 (1-9) 

TYPICAL PERFORMANCE CURVES 

10 

Freaueney. MHz 

CONVERSION LOSS YS RF INPUT LEVEL 

...,... 

: 
-6 -5 -4 -3 -2 -1 0 1 2 

RF Input Level. dBm 

......,.2-,-.. 

3 4 5 6 

80 

!ll 60 

!40 
]1 20 

CONVERSION LOSS vs LO POWER 

~ ._-

1 

0123456789101112 

LO Power. dBm 

ISOLATION YS FREQUENCY 
, , 

, 

, r- ........ , 
, ""J' LO·Rf 

I lO·IF 
I I 1 ·2 

Frequency. MHz 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



3450 

SRA-H 
case 

ouWne 
Fig. 1 

GRA-H 
case 

outline 
Fig_8 

SAM-H 
case 

outline 
Fig_3 

10 1610 

MICROWAVE COMPONENTS 3450 

Double Balanced Mixers 
LEVEL 2 High Level ( + 17 dBm LO) PC Board Mounting 

SAM-H 
SERIES 

GRA-H 
SERIES 

SRA-H 
SERIES See page 7 for dimensions 

SRA-IH _5-500 DC-500 5.5 7.5 6.5 8:5 55 45 45 35 45 30 40 30 35 25 30 20 AA $17.95 (5-24) 
SRA-IWH 1-750 DC-750 5.5 7.5 6.5 8.5 50 40 45 35 45 25 40 20 35 25 30 20 AA 21.95 (5-24) 
SRA-IHA 2-400 DC-400 6.0 7.5 7.0 8.5 50 40 45 35 40 30 35 25 30 25 25 20 BB 19.95 (5-24) 
SRA-2H 2-1000 DC-1000 6.0 7.5 8.5 10 50 40 45 35 35 25 30 20 35 25 25 20 CC 29.95 (5-24) 
SRA-3H .05-200 DC-200 5.5 7.0 5.5 7.5 55 45 45 35 45 30 40 30 35 25 30 20 DD 19.95 (5-24) 
SRA-3HA .1-100 DC-l00 5.0 7.0 6.0 8.5 55 45 50 40 40 30 35 25 30 25 25 20 EE 17.95 (5-24) 

oSRA-IIH 10-3000 10-1000 8.0 10 10 12 27 20 27 20 25 18 25 18 23 16 23 16 FF 39.95 (1-24) 

.GRA-IH .5-500 DC-500 5.5 7.5 6.5 8.5 55 45 45 35 45 30 40 30 35 25 30 20 KK 18.95 (5-24) 

.GRA-3H .05-200 DC-200 5.5 7.0 5.5 7.5 55 45 45 35 45 30 40 30 35 25 30 20 LL 20.95 (5-24) 

GRA-6H .01-50 DC-50 5.5 6.0 5.5 7.0 50 45 50 40 47 40 47 35 35 30 32 25 MM 26.95 (5-24) 

SAM-IH 1-600 DC-600 6.0 7.5 6.5 8.5 55 45 50 40 40 25 35 25 35 20 30 20 GG 20.95 (1-24) 

SAM-2H 5-1000 DC-1000 6.7 8.0 7.5 9.5 55 45 50 40 40 25 35 20 35 20 25 15 HH 35.95 (1-24) 

SAM-3H .1-500 DC-500 5.5 7.0 6.5 8.0 55 45 50 40 40 25 35 20 30 20 20 15 JJ 20.95 (1-24) 

• IF port is not DC coupled . 
• GRA-1 H; exact electrical and mechanical replacement for M9B, M93. GRA-3H; exact electrical and mechanical replacement for M9A, M9AC. 

NOTE 2: Additional specifications for compression level, phase detection, and attenuation are listed on page 7, Environmental specifications 
refer to page 1, 

Prices and specifications subject to change without notice. t Consult factory 

MIL·M·28837/1A SELECTION GUIDE 
Mll-M-

28837/1 A-
05N 
05S 
06N 
06S 
08N 
08S 
ION 
lOS 

MCl MODEL NO. 

GRA-3H 
GRA-3H Hi-Rei 
GRA-l H 
GRA-l H Hi-Rei 
SRA-l H 
SRA-l H Hi-Rei 
GRA-l H 
GRA-l H Hi-Rei 
SRA-1WH 
SRA-2H 

NATIONAL STOCK NO. 

6625-00-594-0223 

5840-00-576-0716 
5895-01-063-1078 

TYPICAL PERFORMANCE CURVES 

8 

7 

6 

5 

CONVERSION LOSS YS FREQUENCY 

Frequency, MHz 

CONVERSION LOSS YS LO POWER 

t--. r r---

024 6 8 ill U M W ~ ~ n ~ 

LO Power, dBm 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 MICROWAVE COMPONENTS 3450 

------10 Mini-Circuits 
Connector Styles 

ZLW-H 
SERIES 

ZAO-H ZAD-IH 
case ZAD-IWH 

outline 
Fig. 22 ZAD-2H 

ZAD-3H 

·ZAD·l1H 

ZLW-H ZLW·1H 
case ZLW-IWH outline 

Fig. 21 ZLW·2H 

ZLW·3H 

·ZLW·l1H 

.5-500 DC-500 5.5 7.5 

1-750 DC-750 5.5 7.5 

2-1000 DC-1000 6.0 7.5 

.05-200 DC-200 5.5. 7.0 

10-3000 10-1000 8.0 10 

.5-500 DC-500 5.5 7.5 

1-750 DC-750 5.5 7.5 

2-1000 DC-1000 6.0 7.5 

.05·200 DC·200 5.5 7.0 

10·3000 10·1000 B.O 10 

t Consult factory 

MIL·M·2883711A SELECTION GUIDE 

MCl MODEL NO. 

ZAD-1WH 
ZLW-1H 
ZLW-1H-8 

NATIONAL STOCK NO. 

5895-01-045-4647 
5985-01-080-7637 
5962-01-045-7500 

6.5 8.5 55 45 45 35 45 30 40 30 35 25 30 20 AA $35.95 (4-24) 

6.5 8.5 50 40 45 35 45 25 40 25 35 25 30 20 AA 39.95 (4-24) 

8.5 10 50 40 45 35 35 25 30 20 35 25 25 20 CC 49.95 (4-24) 

5.5 7.5 55 45 45 35 45 30 40 30 35 25 30 20 DO 37.95 (4-24) 

10 12 27 20 27 20 25 18 25 18 23 16 23 16 FF 81.95 (4-24) 

6.5 8.5 55 45 45 35 45 30 40 30 35 25 30 20 AA 45.95 (4-24) 

6.5 8.5 50 40 45 35 45 25 40 25 35 25 30 ·20 AA 49.95 (4-24) 

8.5 10 50 40 45 35 35 25 30 20 35 25 25 20 CC 59.95 (4-24) 

5.5 7.5 55 45 45 35 45 30 40 30 35 25 30 20 DO 47.95 (4·24) 

10 12 27 20 27 20 25 '18 25 18 23 16 23 16 FF 91.95 (4-24) 

TYPICAL PERFORMANCE CURVES 

! 8 

g 6 
.~ 

J 4 

CONVERSION LOSS vs FREQUENCY 

Frequency, MHz 

CONVERSION LOSS vs RF INPUT LEVEL 
LO +17 dim 

·tH 
"., 

o 1 2 3 4 5 6 7 8 9 W " u 
RF Input Level, dBm 

'" ~'7 
.3 
a 6 
.~ 

~ 5 

80 
70 

'" 60 
~ 50 
:340 
~ 30 
-'" 20 

10 
o 

CONVERSION LOSS vs LO POWER 

r--.. 
-l~_ r-

024 6 8 W U U ~ ~ ~ u ~ 

LO Power, dBm 

ISOLATION vs FREQUENCY 

-IH' 

to-.. , - '-JlO-R 

~'"1 

_~L 
r-

Frequency, MHz 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1611 



3450 

TFM-H 
case 

outline 
Fig. 2 

TAK·H 
case 

outline 
Fig. 5 

MICROWAVE COMPONENTS 3450 

Dou61e Balanced Mixers 
LEVEL 3 Very High Level ( + 17 dBm LO) PC Board Mounting 

TFM-H 
SERIES 

TFM·1H 

TFM·2H 

TFM·3H 

TAK·1H 

TAK·1WH 

TAK·3H 

2-500 

5-1000 

.1·250 

2·500 

5-750 

.05-300 

TAK-H 
SERIES 

DC·500 

DC-lOOO 

DC·250 

DC·500 

DC·750 

DC·300 

See page 7 for dimensions 

6.0 7.5 7.0 8.5 50 45 45 40 

6.2 7.0 7.0 10 50 45 '45 40 

5.0 7.0 6.0 8.5 50 45 45 40 

6.0 7.5 7.0 8.5 50 40 45 35 

6.2 7.5 7.0 9.0 ~O 40 45 35 

5.0 7.0 6.0 8.5 55 45 50 40 

40 30 35 25 30 20 25 20 23.95 (5·24) 

40 30 35 25 30 20 25 17 2 31.95 (5·24) 

40 30 35 25 28 23 26 20 3 23.95 (5·24) 

40 30 35 25 30 25 25 20 4 19.95 (5·24) 

40 30 35 25 30 25 30 20 5 23.95 (5·24) 

40 30 35 25 30 25 25 20 6 21.95 (5·24) 

NOTE: 2: Additional speCifications for dynamic range and VSWR are listed on page 7. Environmenta! specifications refer to page 1. 
Prices and specifications subject to change without notice. 

t Consult factory 

TYPICAL PERFORMANCE CURVES 
CONVERSION LOSS vs FREQUENCY 

~ 10 

! 8 
c 

.~ 6 

~ 
8 4 

.~ 7 

J 6 

, '. L-:=:= ..........; 
-~,-'-'--..,... 

I 

~-t 
• I 

, 1"·IH 

=-+ ./ 
~ 

~ -t-- , 1 I 

Frequency, MHz 

CONVERSION LOSS vs RF INPUT LEVEL 
RF al'10 MH~ 10 at 40 MH~ + Il dim 

10 12 14 16 

RF Input Level, dBm 
18 

Frequency. MHz Frequency, MHz 

CONVERSION LOSS vs RF INPUT LEVEL 
RF .t 215 MH~ 10 .t 300 MH~ + 17 dB" 

CONVERSION LOSS vs RF INPUT LEVEL 
RF .t 490 MHz, 10 .t 500 MH~ +17 dBm 

t--H 
i 

I I , 
, I , ,-IH 

,..-IIH 
I i .;"r" t L'i ...... i 

10 12 14 16 18 10 12 14 16 18 

RF Input Level, dBm RF Input Level, dBm 

1'1612 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 MICROWAVE COMPONENTS 3450 

_____ ...... 1 ..... 1 Mini.Circuits 
I' I' Connector Styles 

ZAD-SH ZAD-ISH 2-500 DC-500 6_0 7.5 7.0 8.5 50 40 45 35 40 30 35 25 
case ZAD-1WSH 5-750 DC-750 6.2 7.5 7.0 9.0 50 45 45 40 40 30 35 25 outline 

Fig. 22 ZAD-3SH .05-300 DC-300 5.0 7.0 6.0 8.5 55 45 50 40 40 30 35 25 

ZFM-H ZFM-1H 2-500 DC-500 6.0 7.5 7.0 8_5 50 40 45 35 40 30 35 25 
case 

ZFM-2H 5-1000 DC-IOOO 6.2 7.0 7.0 10 50 45 45 40 40 30 35 25 outline 
Fig_1B ZFM-3H .05-300 DC-300 5.0 7.0 6.0 8.5 55 45 50 40 40 30 35 25 

ZLW-SH ZLW-ISH 2-500 DC-500 6.0 7.5 7.0 8.5 50 40 45 35 40 30 35 25 
case ZLW-1WSH 5-750 DC-750 6.2 7.5 7.0 9.0 50 45 45 40 40 30 35 25 

outline 
Fig_21 ZLW-3SH .05-300 DC-300 5.0 7.0 6.0 8.5 55 45 50 40 40 30 35 25 

t Consult factory 

TYPICAL PERFORMANCE CURVES 

sg 10 

~~ 8 

.~ 6 

~ 
8 4 

"" ~ ... 
.3 8 
c 
.~ 7 

~ 
8 6 

CONVERSION LOSS vs FREQUENCY 

.ISHL t-l-

I"--. ~ 

Frequency, MHz 

CONVERSION LOSS vs RF INPUT LEVEL 
RF at lD MH~ LO II 40 MH~ +17 dBm 

.... 
10 12 - 14 

RF Input level. dBm 

.J 

-IW~H-

16 18 

ISOLA nON vs FREQUENCY 
BO LO +17 dBm 

~ 60 f---'--+-!--'--t-I"""I' ...... ..+

.~ 40 H~H-i-~++--
~ 

20 H--+-+-+-"" 
H--+-+-+-..... 

! 8 
c 
.~ 7 

J 6. 

FrequencY. MHz 

CONVER~!~N LOSS ys RF INPUT LEVEL 
IF .t 200 LO II 3Il2 IIH~ +17 dB. . 

L...ooo' 

--
10 12 14 

RF Input level, dBm 

3.8 
3.4 

_ 3.0 

~ 
2.6 
2.2 
1.8 
!A 

1 

-3SH 
jJ 

16 18 

30 25 25 20 10 40.95 (4-24) 

30 20 30 20 11 44.95 (4-24) 

30 25 25 20 12 42.95 (4-24) 

30 25 25 20 7 53.95 (1-24) 

30 20 25 17 8 61.95 (1-24) 

30 25 25 20 9 54.95 (1-24) 

30 25 25 20 13 50_95 (4-24) 

30 20 30 20 14 54_95 (4-24) 

30 25 25 20 15 52.95 (4-24) 

VSWR ys FREQUENCY 

IF-

f 

-ISH RF 
LO 

Frequency, MHz 

CONVERSION LOSS ys RF INPUT LEVEL 
IF II 200 MHz, LO .t 175 11Hz, +17 da. 

V 

10 12 14 
RF Inout level. dBm 

I 

I 
-3~ 
I 
J 

16 18 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1613 



3450 MICROWAVE COMPONENTS 3450 

Double Balanced Mixers 
LEVEL 4 Very High Level (+ 23 dBm LO) 

See page 7 for dimensions 

RAY SERIES 
case outline Fig. 1 

ZAYSERIES 

RAY 
SERIES 

RAY·1 

RAY·2 

RAY·3 

ZAY·l 
case outline Fig. 22 ZA Y.2 

, ZAY·3 

ZMY SERIES ZMY·l 
case outline Fig. 21 ZMY.2 

ZMY·3 

5·500 

10-1000 

,07-200 

5·500 

10-1000 

,07-200 

5·500 

10-1000 

,07-200 

DC-500 b.U 7.5 7.5 8.5 55 45 55 45 

DC-lOOO 7.0 8,5 8,5 10 50 35 50 35 

DC-200 6,0 7,5 6,5 8.0 55 45 55 45 

DC-500 6,0 7,5 7,5 8,5 55 45 55 45 

DC-lOOO 7.0 8,5 8,5 10 50 35 50 35 

DC-200 6.0 7,5 6,5 8,0 55 45 55 45 

DC-500 6,0 7,5 7,5 8,5 55 45 55 45 

DC-lOOO 7.0 8,5 8,5 10 50 35 50 35 

DC-200 6.0 7,5 6,5 8,0 55 45 55 45 

ZMY 
SERIES 

40 30 40 30 

40 30 35 25 

40 30 40 30 

40 30 40 30 

40 30 35 25 

40 30 40 30 

40 30 40 30 

40 30 35 25 

40 30 40 30 

30 25 30 20 

35 25 25 20 

30 25 30 20 

30 25 30 20 

35 25 25 20 

30 25 30 20 

30 25 30 20 

35 25 30 20 

3025 30 20 

00 34,95 (4-9) 
pp 54,95 (4·9) 

00 34,95 (4·9) 

00 47,95 (1-9) 
pp 67,95 (1-9) 

00 47,95 (1'9) 

00 57,95 (1-9) 
pp 77.95 (1-9) 

00 57,95 (1-9) 

NOTE 3: Additional specifications for compression level, phase detection, and attenuation are listed on page 7. Environmental specifications 
page 1. • 

Prices and specifications subject to change without notice. 

t Consult factory 

CONVERSION LOSS vs FREQUENCY 

MIL·M·28837/1A SELECTION GUIDE 

Mll·M· 
28837/1A· MCl MODEL NO. NATIONAL STOCK NO. 

04N RAY-1 
04S RAY-1 Hi-Rei 

RAY-3 5895-01-064-5082 
ZMY-2 4935-01-080-7636 

TYPICAL PERFORMANCE CURVES 
i ISOLAYIO'N vs FREQUENCY 

80 ;.. -
70 ~ 

~~~ ~,~~========~k: 
~ 40 . 
~ 30 . 
- 20 

10 ,.,-1.~ j,-, '0;-".< •• 

CONVERSION LOSS vs RF INPUT LEVEL 
LO +23 dBm 

- --, ,3 

a ' 
.01 .1 I 10 100 

Frequency, MHz 

-2 a 2 4 6 8 10 12 14 16 IR 20 

Frequency, MHz RF Input level. dBm 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



3450 MICROWAVE COMPONENTS 3450 

__ ...... __ ~II .. , ... ,) Mini·Circuits 

SAY SERIES 
case outline Fig. 1 

ZFYSERIES 
case outline Fig. 18 

VAY-l 
case outline 

Fi9·1 

EEM 1983 

LEVEL 5 Super High Level ( + 23 dBm LO) 

See page 7 for dimensions 

SAY 
SERIES 

SAY·1 

SAY-2 

SAY-ll 

ZFY·1 

ZFY·2 

ZFY-ll 

0.1-500 

0.1-1000 

10-2400 

0.1-500 

0.1-1000 

10-2400 

.01-500 

.01-500 

5-1000 

.01-500 

.01-500 

5-1000 

ZFY 
SERIES 

5.3 6.0 

5.3 7.5 

7.0 8.5 

5.3 6.0 

5.3 7.5 

7.0 8.5 

5.3 7.5 

7.5 9.5 

8.0 10 

5.3 7.5 

7.5 9.5 

8.0 10 

47 40 47 40 46 35 46 35 40 30 40 30 

47 40 47 40 40 30 40 25 30 25 25 20 

28 20 28 20 26 20 26 20 25 20 25 20 

47 40 47 40 46 35 46 35 40 3(, 40 30 

47 40 47 40 40 30 40 25 30 25 25 20 

28 20 28 20 26 20 26 20 25 20 25 20 

LEVEL 6 Ultra High Level (+ 27 dBm LO) 

VAH 

VAY-1 
SERIES 

.05-500 .02-500 

See page 7 for dimensions 

6.0 7.5 7.5 8.5 47 40 47 40 46 35 46 35 35 25 35 25 

i6 54.95 (1-9) 

17 59.95 (1-9) 

18 64.95 (1-9) 

19 74.95 (1-9) 

20 79.95 (1-9) 

21 84.95 (1-9) 

22 5 74.95 (1-9) 

NOTE: 2: Additional specifications for dynamic range and VSWR are listed on page 7. Environmental specifications refer to DaDe 1-

Prices and specifications subject to change without notice. 

t Consult factory 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1615 



3450 MICROWAVE COMPONENTS 3450. 

Microwave Mixers 
Standard Level ( + 7 dBm LO) 

MODEL FREQUENCY Z (Ohms) COST 
ZAM·42 1500MHz-4.2GHz 50 $74.95 (1-9) 
ZAM·4212 2000 MHz - 4.2 GHz 50 $79.95 (1-9) 

DESCRIPTION-This series is housed in an extremely 
rugged package, and is designed to withstand extreme 
environmental and outdoor weather conditions. 
Offered with SMA connectors, the size of these units are 2 
inches square by 0.75" high. 
Designed for use in satellite communication systems, the ZAM 
series has optimum performance over the frequency range of 
3.7 to 4.2 GHz. Isolation is greater than 20 dB, conversion loss 
is typically 7 dB, and an LO power level of only +4 dBm to +7 
dBm is required. 
Utilizing a new microstrip design the ZAM series is offered at 
% to % the price of competitive units. The ZAM units are 
available for off-the-shelf delivery. 
The breakthrough in price/performance is a natural extension 
of our extensive experience in high-volume manufacturing, 
exacting quality-control and computer testing. This expertise 
assures you highly reliable mixers with guaranteed 
repeatability of performance at lowest cost. 

SPECIFICATIONS 

FEATURES . 
• Broadband: 1.5 GHz to 4.2 GHz 
• IF Output: DC to 500 MHz 
• Low Conversion Loss: typically 7 dB 
• Isolation: typically 25 dB 
• Rugged Construction: microstrip circuit in a 

milled aluminum structure 
• Low Profile: only 0.75" high 
• High Reliability: 100% tested, 1 year 

guarantee 
• Low Cost: only $74.95 in small quantity 
APPLICATIONS 
• Satellite communications 
• Frequency mixing 
• Pulse and amplitude modulation 
• Phase detection 
• Current controlled attenuation 
• Bi-phase modulation· 
ABSOLUTE MAXIMUM RATINGS 
• In put Power: 
• Operating and Storage Temp. 
• Peak IF Input Current: 

50rnW 
-55°C to +100°C 

20 rnA 
• Environmental Specifications: See page 1 

DIMENSIONS AND CONNECTIONS 

Consult factory lor case outlines and schematics. 

Frequency Range. GHz Conversion loss. dB Isolation. dB 

Model No. lO 

ZAM-42 1.5-4.2 
, 

ZAM-4212 2.0-4.2 

ZMASERIES 

1·1616 

RF IF 

1.5-4.2 DC-0.5 

2.0-4.2 DC-l.3 

FREQUENCY 
RANGE 

MODEL GHz 
NO. LO/RF IF 

ZMA-2 1-2.5 DC-.I5 

ZMA·] 1.4-3.0 DC-.5 

Over Frequency Band 

1500-200 MHz 
2000-3700 MHz 
3700-4200 MHz 

CONVERSION 
LOSS dB 

OVER FREQUENCY BAND 

1.4-2 GHz 

1.0,2.5 GHz 

1.6-2.5 GHz 
1.4-3.0 GHz 

lO-RF lO·IF 

Typ. ·Max. Over Frequency Band Typ. 

7.0 8.5 1500-2000 MHz 25 
7.0 8.5 2000-3700 MHz 25 
7.0 8.5 3700·4200 MHz 25 

WEIGHT 116grams 

ISOLATION dB 

lO/RF 
Typ. Max. OVER FREQUENCY BAND Typ. Min. 

7.0 8.5 

8.0 9.0 

6.5 8.0 
7.0 9.0 

WEIGHT 

. 1.0-1.5 GHz 

1.5-2.0 GHz 

2.0-2.5 GHz 

1.4·2.0 GHz 

25 20 

22 17 

20 15 

25 20 

2.0-2.5 GHz 28 18 

2.5·3.0 GHz 23 15 

74 grams 

Min. Typ. Min. 

20 18 10 
17 18 10 
20 18 10 

4.09 ounces 

PRICE 

LO/IF $ 
Typ_ Min . EA. QTY. 

50 35 &3.95 (1-9) 
40 30 

35 25 

50 35 81.95 (i-9) 

50 30 

50 30 

2.6 ounces 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 MICROWAVE COMPONENTS 

the worlds first 10-3000 MHz mixer 
\Vith only 6.5 dB conversion loss 
The ZFM -15 from Mini -Circuits$7995 (1-9) 

Specify the ZFM-15 for such applications as wideband ECM re
ceivers where wide dynamic range is essential; the 1 dB compression 
pOint for the ZFM-15 is +5 dBm. The price/performance of the 
ZFM-15 even makes it ideal for narrowband applications including 
TACAN and S-Band telemetry. 

The miniature ZFM-15 is available in 4 connector versions and 3 
mounting configurations. Of course, super mixers come with Mini
Circuits' one-year guarantee and are available for immediate delivery. 

r;;:1 Mini·Circuits 
A DiviSion of Scientifj~ Components Corp 

World's largest manufacturer at Double Balanced Mixers 
2625 East 14th Street. Brooklyn. New York 11235 (212)769-0200 

Domestic and International Telex 125460 International Telex 620156 

ZFM-15 SPECIFICATIONS 
FREQUENCY RANGE. MHz 
LO 10-3000 RF 10-3000 IF 10-800 
La Power + 10 dBm 

CONVERSION LOSS. dB ~. Max. 
20-1S00MHz .3 7.S 
10-3000 MHz 6.S 8.S 
ISOLATION. dB 
(10-3000 MHz) 

Tjg Min. 
LO·RF 20 
La-IF 30 20 
SIGNAL 1 dB Compression Level +S dB)"Il 
IMPEDANCE all porls SO ohms 
VSWR (at ports) Typ. 
LO 2.1 
RF 2.1 
IF 1.8 
CONNECTORS BNC SID. TNC on request 
Type N and SMA $S additional 
MOUNTING Thru-hole. Threaded insert. Range 
SIZE 1.2S"x 1.2S" sq. x 0.7S" high 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

3450 
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3450 MICROWAVE COMPONENTS 

POWER SPLlnER/COMBINER 
SERIES SELECTOR GUIDE 

o 
A. PSC-2. PSCQ-2, PSCJ-2 B. \1SC-2 C. ZSC-2, ZSCJ-2, D. ZMSC-2, ZMSCJ-2, E. ZFSC-2, ZFSCJ-2 F. ZFSC-4 

PSC-3, PSC-4 ZSCQ-2 ZMSCQ-2 

G. ZSC-3 H.ZMSC-3 I. ZFSC-3 J. ZSC-4 K. ZMSC-4 

CASE STYLE OUTPUT PHASE FREQUENCY SIZE (INCHES) 
SERIES SEE Fill. PORTS DEIIREES RANIIE CONNECTORS H x W x L 

PSC-2 A 2 0 2 KHz· 1000 MHz B Pin 0.4 x 0.4 x O.B 

MSC~2 B 2 0 100 KHz - 6SO MHz 8 Pin 0.4 x 0.2 x 0.5 

ZSC-2 C 2 0 2 KHz - 650 MHz BNC STD., TNC OPT. 1.4 x 1.15 x 2.25 

ZMSC-2 0 2 0 2 KHz - 650 MHz SMA 1.15 x 0.88 x 1.5 

ZFSC·2 E 2 0 2 KHz - 1S00 MHz BNC STD., TNC, N, SMA OPT. 0.75 x 1.25 x 1.25 

ZAPD P 2 0 0.5 GHz • 4.2 GHz BNC STD., TNC, SMA, TYPE N 0.75 x 2 x 2 

PSCQ·2 A 2 90 25 MHz· 180 MHz 8 Pin 0.4 x 0.4 x 0.8 

ZSCQ·2 C 2 90 25 MHz· 180 MHz BNC STD., TNC OPT. 1.4 x 1.15 x 2.25 

ZMSCQ·2 0 2 90 25 MHz - 180 MHz SMA 1.15 x 0.88 x 1.5 
ZAPDQ R 2 90 .5 GHz·4.2 GHz SMA 0.75 x 2 x 2 

PSCJ·2 A 2 180 10 KHz - 200 MHz 8 Pin 0.4 x 0.4 x 0.8 

ZSCJ·2 C 2 '180 10 KHz - 200 MHz BNC STD., TNC OPT. 1.4 x 1.15 x 2.25 

ZMSCJ·2 0 2 180 10 KHz - 200 MHz SMA 1.15 x 0.88 x 1.5 

ZFSCJ·2 E 2 180 1 MHz - SOO MHz BNC STD., TNC, N, SMA OPT. 0.75 x 1.25 x 1.25 

PSC·3 A 3 0 10 KHz· 500 MHz 8 Pin 0.4 x 0.4 x 0.8 

ZSC·3 G 3 0 10 KHz - 200 MHz BNC STD., TNC OPT. 1.4 x 1.15 x 2.25 

ZMSC·3 H 3 0 10 KHz· 200 MHz SMA 1.15 x 0.88 x 1.5 

ZFSC·3 I 3 0 1 MHz - 750 MHz BNC STD., TNC, SMA, N OPT. 0.75 x 1.25 x 1.25 

PSC·4 A 4 0 10 KHz - 1000 MHz 8 Pin 0,4 x 0,4 x 0,8 

ZSC·4 J 4 0 2 KHz - 250 MHz BNC STD., TNC OPT. J.4 x 1.15 x 2.25 

ZMSC-4 K 4 0 2 KHz· 250 MHz SMA 1.15 x 0.88 x 1.5 

ZFSC-4 F 4 0 1 MHz - 1000 MHz . SMA, SNC OPT. 0.75 x 1.25 x 1.25 

ZA4PD R 4 . 0 2.0-4.2 GHz INC. SMA. N . .75x2x2 
PSC·. L 6 0 500 KHz· 175 MHz 16 Pin 0.4 x 0.8 x 0,8 

ZFSC·. Q 6 0 1 MHz. 175 MHz BNC STD .. TNC. SMA 1.57 x 1.64 x 4.08 

PSC·' L 8 0 10 KHz - 500 MHz 16 Pin 0.4 x 0.8 x 0.8 

ZFSC·' M 8 0 10 KHz - 700 MHz BNC STD., TNC, SMA OPT. 1.57 x 1.64 x 4.08 

ZFSC·1. N 16 0 500 KHz - 125 MHz BNC STD., TNC, SMA OPT. 1.57 x 1.64 x 6.69 

ZFSC·24 0 24 0 200 KHz - 100 MHz BNC STD., TNC, SMA OPT. 1.57 x 1.64 x 9.32 

FOR APDITIONAL SPECIFICATIONS SEE FOLLOWING PAGES 

3450 

R.ZAPOQ 

L. PSC-6, PSC-8 

R.ZA4PD 

PRICE FROM 
(IlTY.) 

$ 9.95 (6-49) 
$16.95 (5·24) 

$27.95 (4·24) 

$37.95 (4·24) 

$31.95 (4·24) 

$39.95 (1·9) 
$12.95 (5·49) 

$39.95 (4·24) 

$49.95.(4·24) 

$59.95 (1·9) 

$19.95 (5-49) 

$37.95 (4·24) 

$47.95 (4·24) 

$39.95 (4-24) 

$19.95 (5-49) 

$37.95 (4·24) 

$47.95 (4-24) 

$39.95 (4-24) 

$23.95 (6-49) 

$43.95 (4-24) 

$53.95 (4-24) 

$74.95 (1·4) 

$79.95 (1-9) 
$68.95 (1·5) 

$89.95 (1-4) 

$58.95 (6-49) 

$89.95 (1-4) 

$174.95 (1·4) 

$264.95 (1-4) 

~ Min i-e i reu its 2825 E.14t11 St., Brooklyn, NY 11235 (212) 769-0211O/Dom. Tllex 125460/llrl. Tlla 628156 

1·1618 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 MICROWAVE COMPONENTS 3450 

fiatpack sphtters 
· .. innovated by Mini-Circuits for rugged applications 

Rugged Pins 
heavier 25 mil. ~----_~~ 
dia. leads resists 
wire breakage 

Guaranteed 
for hermeticity 
every unit must --------~ 
pass MIL-STD 202 
test method 112B 
condition A and C 

withstands 
wave soldering 
punishment 
conventional pc board 
assembly improves 
reliability. Every 
unit subjected to 
thermal shock testing 
MIL-STD 202 method 107 

stronger 
glass seals 
prevents 
cracking 
when leads 
are bent and 
handled 

tough '\ 

Model LPS-I09 
Superior Electrical 

/
Characteristics 
FREQUENCY RANGE, (MHz) 10-500 

INSERTION LOSS, dB lYP. 
(above 3 dB) 

10-200 MHz 0.4 
200-500 MHz 0.6 

ISOLATION, dB 25 

AMPUruDE UNBAL. 0.2 

PHASE UNBAL. 

IMPEDANCE 

2" 

50 ohms 

competitive pricing 
only $1795(5-24) 

1f2 to 1iscost of 
competitive 

finding new ways ... 
setting higher standards 

units r;;:IMini·Circuits 
A Division of Scientific Components Corporation . 

World's largest manufacturer of Double Balanced M;xers 
2625 East 14th Street, Brooklyn, New York 11235 (212)934-4500 

Domestic and International Telex 125460 International Telex 620156 

C-9S REV A 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1619 



3450 

PSC-2 
case 

outline 
Fig. 1 

MSC-2 
case 

outline 
Fig. 3 

TSC-2 
case 

outline 
Fig. 2 

1-1620 

MICROWAVE COMPONENTS 3450 

Power SRlitter/Combiners 
2 WAY.(J° PC Board Mounting 

" • ' , 
PSC2 MSC2 TSC-2 

SERIES SERIES SERIES 

PSC·2·1 0.1'400 20 15 25 20 25 20 0.2 0.6 0.40.70 0.6 1.0 2.0 3.0 4.0 

PSC-2·1W 1·650 25 20 35 25 25 20 0.3 0.6 0.5 0.9 0.7 1.0 2.0 3.0 4.0 

PSC-2·2 0.002·60 27 20 30 20 27 20 0.3 0.6 0.3 0.6 0.6 1.0 2.0 3.0 4.0 

PSC·2·4 10·1000 30 25 25 20 25 20 0.6 1.0 0.6 1.2 0.7 1.2 2.0 8.0 20 

PSC·2375 55·85 35 25 0.3 0.5 1.0 

PSC·2·1-75 0.25-300 20 15 30 20 20 15 0.4 0.75 0.4 0.75 0.4 1.0 2.0 3.0 5.0 

MSC·2·1 0.1-450 20 15 30 20 30 20 0.3 0.5 0.40.75 0.6 1.0 2.0 3.0 4.0 

MSC·2·1W 2-650 22 18 30 25 22 18 0.3 0.5 0.5 0.8 0.8 1.2 1.0 2.0 4.0 

TSC·2·1 1-400 30 25 30 20 25 20 0.25 0.5 0.4 0.75 0.8 1.1 2.0 3.0 4.0 

For environmental specifications refer to page 1. t Consult factory 
Prices and specifications sUllject to change without notice. 

MIL-P-23971/15 SELECTION GUIDE 

Mll-P- NATIONAL 
23971/15 MCl MODEL NO_ STOCK NO_ 

01 PSC-2-1 5820-00-548-0739 
02 MSC-2-1 

PSC-2-2 5825-01-044-8944 

TYPICAL PERFORMANCE CURVES 

: ISOLATION vs FREQUENCY 
i---

co ; 
~ 40 i c , 

~ t 
-E 30 t· 
-'" F 

201 
L ___ .. _ ... 1 

Frequency, MHz 

For dimensions see 
Mixer dimensions 

Page 7 

.15 0.2 0.3 50 

.15 0.2 0.3 50 

.15 .25 0.3 50 

.15 0.2 0.4 50 

0.1 75 

.15 0.2 0.3 75 

.15 0.2 0.3 50 

.15 0.2 0.3 50 

.15 .2 .8 50 

9.95 (6-49) 

14.95 (6·49) 

19.95 (6-49) 

19.95 (6,49) 

19.95 (6-24) 

11.95 (6,49) 

16.95 (5-24) 

17.95 (5-24) 

13.95 (5-24) 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 MICROWAVE COMPONENTS 3450 

-----.....11'1 .. , ... ,) Mini·Circuits 
Connector Styles 

ZFSC-2 
SERIES 

ZSC-2 lSC-2-1 

ou~~: ZSC·2·1W 
Fig_ 22 ZSC-2-2 

lSC-2-4 

0.1-400 

1-650 

0.002-60 

10-1000 

lSC-2315 55-85 

20 15 

25 20 

25 20 

25 20 

lSC-2-1-15 0.25-300 20 15 

25 20 

35 25 

30 20 

35 20 

35 25 

30 20 

25 20 

25 20 

27 20 

25 20 

20 15 

ZMSC-2 ZMSC-2-1 0.1-400 20 15 25 20 25?0 
case 

outline 
Fig. 21 

ZMSC-2-1W 1-650 

ZMSC-2-2 0.002-60 

ZFSC-2 ZFSC-2-1 5-500 
case lFSC-2-1-15 0.25-300 

outline 
Fig. 18 ZFSC-2-1W 1-750 

ZFSC-2-2 10-1000 

ZFSC-2-4 0.2-1000 

ZFSC-2-5 10-1500 

ZFSC-2-6 0.002-60 

ZFSC-2-6-15 0.004-60 

GHz 

0.5-1.0 

1.0-2.0 

25 20 

27 20 

30 25 
20 15 
30 20 

30 20 

20 15 

25 15 

27 20 

30 20 

25 19 

25 19 

35 25 

30 20 

28 20 
30 20 

28 20 

25 20 

25 20 

30 20 

30 20 

35 20 

25 19 

25 19 

25 20 

27 20 

25 20 
20 15 
25 20 

23 18 

23 18 

25 18 

27 20 

25 20 

25 19 

25 19 

ZAPD-2 ZAPD-l 

J,~: ZAPIJ.2 

ZAPD-21 

ZAPD-4 

0.5-2.0 25 19 25 19 25 19 

2.0-4.2 25 19 25 19 25 19 

0.2 0.5 

0.2 0.5 

0.3 0.6 

0.2 0.5 

0.4 0.75 

0.5 0.8 

0.3 0.6 

0.5 0.8 

ZMSC-2 
SERIES 

0.6 1.0 2.0 3.0 4.0 

0.7 1.0 2.0 3.0 4.0 

0.6 1.0 2.0 3.0 4.0 

0.7 1.3 2.0 4_0 6.0 

0.3 0.5 - I 1.0 

0.40.75 0.4 0.75 0.4 1.0 2.0 3.0 5.0 

.15 0.2 0.3 

.15 0.2 0.3 

.15 .25 0.3 

.15 0.2 0.3 

ZSC-2 
SERIES 

50 

50 

50 

50 

0.1 75 

.15 0.2 0.3 75 

0.2 0.5 0.4 0.75 0.6 1.0 2.0 3.0 4.0 .15 0.2 0.3 50 

0.3 0.5 

0.3 0.6 

0.2 0.5 
0.4 0.75 

0.2 0.5 

0."2 0.5 

0.2 0.5 

0.250.6 

0.3 0.6 

0.5 0.8 

0.5 0.8 

0.3 0.6 

0.3 0.6 
0.4 0.75 
0.4 0.8 

0.5 1.0 

0.5 1.0 

0.5 1.0 

0.3 0.6 

0.4 0.8 

0.7 1.0 2.0 3.0 4.0 

0.6 1.0 2.0 3.0 4.0 

0.6 0.8 2.0 4.0 4.0 
0.4 1.0 2.0 3.0 5.0 

0.8 1.0 2.0 4.0 4.0 

0.9 1.2 2.0 4.0 4.0 

0.9 1.2 2.0 4.0 4.0 

0.8 1.5 5.0 8.0 10.0 

0.6 1.0 2.0 3.0 4.0 

0.7 1.0 1.0 2.0 3.0 

0.250.6 0.250.6 0.250.6 

0.250.6 0.250.6 0.25 0.6 

0.250.6 0.250.6 0.250.6 

0.4 0.8 0.4 0.8 0.4 0.8 

1 

2 

6 

.15 0.2 0.3 

.15 .25 0.3 

.15 .15 .03 

.15 0.2 0.3 

.15 .15 0.3 

.15 .15 0.3 

.15 .15 0.3 

.15 0.2 0.5 

.15 0.2 0.3 

.15 0.2 0.3 

50 

50 

50 
75 
50 

50 

50 

50 

50 

75 

0.2 0.2 0.2 50 

0.2 0.2 0.2 50 

0.2 0.2 0.2 50 

0.4 0.4 0.4 50 

For environmental specifications refer to page 1. Prices and specifications subject to change without notic.e. t Consult factory 

MIL·P·23971 
SELECTION GUIDE 

MCl NATIONAL 
MODEL NO_ STOCK NO. 

ZSC-2-1 5895-01-036-6254 
ZSC-2-1 B 5820-00-270-3055 
ZSC-2-2-75B 5915-01-012-8162 
ZFSC-2-2A 6625-01-079-7021 

TYPICAL PERFORMANCE CURVES 

-+--i-
-r--+ 

Frequency. MHz Frequency. MHz 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

27.95 (4-24) 

32.95 (4-24) 

37.95 (4-24) 

37.95 (4-24) 

37.95 (4-24) 

29.95 (4-24) 

37.95 (4-24) 

42.95 (4-24) 

47.95 (4-24) 

31.95 (4-24) 
32.95 (4-24) 

35.95 (4-24) 

39.95 (4-24) 

44.95 (4-24) 

49.95 (4-24) 

36.95 (4-24) 

38.95 (4-24) 

39.95 (1-9) 

39.95 (1-9) 

49.95 (1-9) 

.39.95 (1-9) 

1·1621 



3450 MICROWAVE COMPONENTS 3450 

theworld's largest varIety of off-the-shelf models 
1.5-450 MHz 3°phase unbalance 
The 90° Series from Mini-Circuits from $1295 

90· SERIES SPECIFICATIONS 
Phase Amplitude 

Freq. Isolation Insertion Unbalance Unbalance Price 
Model Range dB LossdB* Degrees dB $ 

Choose from more than 20 models of 2-way, 90· No. MHz Typ. Min. Typ. Max. Max. Max. Each Qty. 

power splitters, spanning 1.4-450 MHz, with typically PSCQ·2-1.S 1.4-1.7 29 25 0.4 0.7 3.0 1.2 12.95 (549) 
PSCQ·2·3.4 3.0·3.8 30 25 0.4 0.7 3.0 1.2 16.95 (549) 

better than 25 dB isolation and insertion loss less than PSCQ·2·6.4 5.8·7.0 30 25 0.4 0.7 3.0 1.2 12.95 (549) 

0.3 dB. Models are available in hermetically· sealed pin PSCQ·2-7.S 7.0·8.0 35 25 0.4 0.7 3.0 1.2 12.95 (549) 

packages as well as connector versions. 
PSCQ·2-1O.S 9.0·11.0 25 20 0.4 0.7 3.0 1.2 12.95 (549) 
PSCQ-2-13 12·14 29 25 0.4 0.7 3.0 1.2 12.95 (5·49) 

Of course, if you need a "special" for a specific appli- PSCQ·2-14 12·16 30 25 0.3 0.6 3.0 1.8 16.95 (5-49) 

cation, contact us for a prompt, informative response. PSCQ·2·21.4 20·23 30 25 0.4 0.7 3.0 1.2 12.95 (549) 
PSCQ·2·50 25·50 30 20 0.3 0.7 3.0 1.5 19.95 (549) 

We can supply your needs ... at regular catalog prices! PSCQ-2·70 40·70 25 20 0.3 0.7 3.0 1.2 19.95 (549) 

For complete specs, performance curves and appli- PSCQ·2·90 55·90 30 20 0.3 0.7 3.0 1.2 19.95 (549) 
PSCQ·2·120 80·120 25 18 0.3 0.7 3.0 1.5 19.95 (549) 

cation information, refer to 1980-1981 MicroWaves PSCQ-2·180 120·180 23 15. 0.3 0.7 4.0 1.2 19.95 (5-49) 

Product Data Directory (pgs. 179-216) or EEM (pgs. PSCQ·2·2S0 150·250 23 18 0.4 0.8 4.0 1.5 19.95 (5-49) 

2923-3142). PSCQ·2-400 250·400 22 16 0.4 0.9 4.0 1.5 19.95 (5-49) 
PSCQ·2·4S0 350·450 22 16 0.4 0.9 4.0 1.5 19.95 (5-49) 
ZSCQ·2-S0 25·50 30 20 0.3 0.7 3.0 1.5 39.95 (4·24) 
ZSCQ·2·90 55·90 30 20 0.3 0.7 3.0 1.2 39.95 (4-24) 

o Mini-Circuits ZSCQ2-180 120·180 23 15 0.3 0.7 4.0 1.2 39.95 (4·24) 
ZMSCQ-2·S0 25·50 30 20 0.3 0.7 3.0 1.5 49.95 (4·24) 

A Division of SClen~lfic Components Corp. ZMSCQ-2·90 55·90 30 20 0.3 0.7 3.0 1.2 49.95 (4·24) World's largest manufacturer of Double Balanced Mixers 
ZMSCQ-2·180 120·180 23 15 0.3 0.7 4.0 1.2 49.95 (4·24) 2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200 

Domestic and International Telex 125460 International Telex 620156 ... Average of coupled outputs less 3 dB Impedance 50 ohms all models 
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3450 MICROWAVE COMPONENTS 

I 

0.5 to 4.2 GHz, to lOW (matched output) $3995 
2, 3, 4, and 8 way models ___ from (1-9) 

Now ... a wide variety of microstrip power-dividers at 1/3 to 1/2 the 
, price of competitive units, with immediate delivery. 

These rugged RFI-shielded units meet MIL-202 E standards and 
are available with BNC, TNC, SMA and Type N connectors. They are 
also useful as power combiners at signal levels up to + 100 mW. 

For complete specifications and performance curves refer to 
the Microwaves Product Data Directory, the Goldbook, EEM or EBG. 
Contact our sales offices for complete catalog. 

POWER DIVIDER SPECIFICATIONS Mo< 
Frequency Insertion Isolation Amplitude 

Range. Loss. dB dB Unbalance Price* 
Model NWay GH, Typ. Ma,. Typ. Min. dB (1·9( 

ZAPD-l 2 0.5-1.0 0.3 0.6 25 19 0.3 39.95 
ZAPD-2 2 1.0-2.0 0,3 0.6 25 19 0.3 39.95 
ZAPD-21 2 0.5-2.0 0.4 0,7 25 IS 0.4 49.95 
ZAPD-4 2 2.0-4.2 0.4 O.S 25 IS 0.4 39.95 
ZA3PD-l 3 0.5-1.0 0,3 0.6 20 IS 0.4 79.95 
ZA3PD-1.5 3 0.75-1.5 0.3 0.7 20 17 0.3 84.95 
ZA3PD-2 3 1.0-2.0 0,3 0.6 20 IS 0.3 79.95 
ZA3PD-4 3 2.0-4,2 0,7 1.0 IS 14 O.S 79.95 
ZA4PD-2 4 1.0-2,0 0,3 O.S 25 19 0.7 79.95 
ZA4PD-4 4 2,0-4,2 0.5 1.0 25 IS O.S 79.95 
ZB4PD-42 4 1.7-4.2 0,5 1.1 23 IS O.S 99.95 
ZB4PD-4 4 3,7-4.2 0,6 1.1 24 20 O.S S9.95 
ZBSPD-2 S 1.0-2.0 O.S 1.3 24 20 0.7 149.00 
ZB8PD-4 S 2.0-4.2 O,S 1.4 30 20 0.9 149.00 
'add $5.00 for SMA. N (ZAPD models only) 
DIMENSIONS: CONNECTORS: 
ZA L2,0" x W2.0" xHO,75" BNC (not available-4 modelsl TNC, 
ZB4 L 3.5" x W 2.13" x H 0.88" SMA, N 
ZB8 L 7.06" x W 3.13" xH O.SS" VSWR: all ports 1.2:1 Typ. 

POWER RATING: as Divider: lOW as Combiner. 100 mW 

finding new ways, . , 
setting higher standards 

t;;;IMini·Circuits 
A Division of Scienllflc Components Corporation 

World's largest manufacturer of Double Balanced Mixers 
2625 East 14th Street, Brooklyn, New York 11235 (212)934·4500 

Domestic and )nternational Telex 125460 International Telex 620156 
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3450 . MICROWAVE COMPONENTS 

2WAY-OO° 
For dimensions see 
Mixer dimensions page 7 

PSCQ-2 
case 

outline 
Fig. 1 

ZSCQ-2 
case 

outline 
Fig. 22 

ZMSCQ-2 
case 

outline 
Fig. 21 

ZAPOQ 
t case 
outline 
Fig. 33 

PSCQ-2 
SERIES 

PSCO-2-1.5 
PSCO-2-3.4 
PSCO-2.f1.4 
PSCO-2-7.5 
PSCO-2-IO.5 
PSCO-2-13 
PSCO-2-14 
PSCO-2-~1.4 

PSCO-2-50 
PSCO-2-70 
PSCO-2-90 
PSCO-2-120 
PSCO-2-180 
PSCO-2-250 
PSCO-2-4DO 
PSCO-2-450 

ZSCO-2-50 
ZSCO-2-90 
ZSCO:2-180 

ZMSCO-2-50 
ZMSCO-2-90 
ZMSCO-2-180 

1.4-1.7 
3.0-3.8 
5.8-7.0 
7.0-8.0 
9.0-11.0 

12-14 
12-16 
20-23 
25-50 
40-70 
55-90 

80-120 
120-180 
150-250 
250-400 
350-450 

25-50 
55-90 

120-180 

25-50 
55-90 

120-180 

ZAPDO-2 100072000 
ZAPDO-4 2000-4200 

SERIES 

29 25 
30 25 
30 25 
35 25 
25 20 
29 25 
30 25 
30 25 
30 20 
30 20 
30 20 
25 18 
23 15 
25 18 
23 16 
23 16 

30 20 
30 20 
23 15 

30 20 
30 20 
23 15 

22 18 
22 18 

Environmental specifications refer to·page 1. 
Prices and specifications subject to change without notice. 

0.4 0.7 
0.4 0.7 
0.4 0.7 
0.4 0.7 
0.4 0.7 
0.4 0.7 
0.3 0.6 
0.4 0.7 
0.3 0.7 
0.3 0.7 
0.3 0.7 
0.3 0.7 
0.3 0.7 
0.4 0.8 
0.5 0.9 
0.5 0.9 

0.3 0.7 
0.3 0.7 
0.3 0.7 

0.3 0.7 
0.3 0.7 
0.3 0.7 

0.4 0.9 
0.4 0.9 

tConsult factory 

ZMSCQ-2 
SERIES 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
4.0 
4 

4 
5 

3.0 
3.0 
4.0 

3.0 
3.0 
4.0 

5.0 
5.0 

TYPICAL PERFORMANCE CURVES 
INSERTION LOSS YS FREQUENCY 
ABOVE 3 dB THEORETICAl LOSS 

........ PORT 1 

>< 
". PO T1 

I 

·90 
frequency, MHz 

V 

L.o"'" r-
........ 

50 
co 
~ 40 
~ 
~ 30 

10 

ISOLATION YS FREQUENCY 

k-i-.+-' 
'"'" ; -.. 

1,90 -....:.. 
, 

f-----~~-.l.- ' --I " 

frequency, MHz 

I 

, , 
I - , 

I 

92.5 
bD 92.0 
-8 91.5 
§ 91.0 
1; 90.5 
~ 90.0 

89.5 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.8 
1.2 
1.5 
1.5 
1.2 
1.5 
1.2 
1.5 
1.5 
1.5 

1.5 
1.2 
1.2 

1.5 
1.2 
1.2 

1.0 
1.0 

ZAPDa 
SERIES 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 

PHASE DEVIATION IS F~ENCY 

V ...... - --. 

frequency, MHz 

3450 

12.95 (5-49) 
16.95 (5-49) 
12.95 (5-49) 
12.95 (5-49) 
12.95 (5-49) 
12.95 (5-49) 
16.95 (5-49) 
12.95 (5-49) 
19.95 (5-49) 
19.95 (5-49) 
19.95 (5-49) 
19.95 (5-49) 
19.95 (5-49) 
19.95 (5-49) 
19.95 (5-49) 
19.95 (5-49) 

39.95 (4-24) 
39.95 (4-24) 
39.95 (4-24) 

49.95 (4-24) 
49.95 (4-24) 
49.95 (4-24) 

59.95 (1-9) 
59.95 (1-9) 

1·90 
I 

1/ 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM1983 



3450 MICROWAVE COMPONENTS ·3450 

Mini·Circuits 

PSCJ-2 
case 

outline 
Fig_l 

ZSCJ-2 
case 

outline 
Fig. 22 

ZMSCJ-2 
case 

outline 
Fig. 21 

ZFSCJ-2 
case 

outline 
Fig_IS 

2 WAY-180° 

PSCJ-2·1 1-200 35 30 

PSCJ-2-2 0.01-20 35 25 

ZSCJ-2-1 1-200 35 30 

ZSCJ-2-2 0.01-20 35 25 

ZMSCJ-2-1 1-200 35 30 

ZMSCJ-2-2 0.01-20 35 25 

ZfSCJ-2-1 1-500 30 20 

ZFSCJ-2-3 5-300 30 20 

35 25 

30 25 

35 25 

30 25 

35 25 

30 25 

33 25 

33 25 

ZSCJ-2 
SERIES 

30 23 

25 18 

30 23 

25 18 

30 23 

25 18 

30 18 

30 18 

For environmental specifications refer to page 1_ 
Prices and specifications subject to change 

t Consult factory 

.75 1.0 0.6 0.8 

0.3 0.8 0.2 0.5 

.75 1.0 0.6 0.8 

0.3 0.8 0.2 0.5 

.75 1.0 0.6 0.8 

0.3 0.8 0.2 0.5 

1.0 1.5 1.0 1.5 

1.0 1.5 1.0 1.5 

ZMSCJ-2 
SERIES 

.75 1.2 2.0 

0.3 0.6 1.0 

.75 1.2 2.0 

0.3 0.6 1.0 

.75 1.2 2_0 

0.3 0.6 1.0 

1.0 1.5 2.0 

1_0 1.5 2_0 

2.5 

2.0 

2.5 

2.0 

2.5 

2.0 

4. 

4.0 

TYPICAL PERFORMANCE CURVES 

INSERTION LOSS vs FREQUENCY 
1.0 ·1 

" 
III 

- .75 

~ 
_ ... c: .5 

.25 

I'. 

Frequency. MHz 

: AMPuiuDE" UNBALANCE vs- FREnijENCY-~, 
.21--'--- c' ----r-:--,-----j 

~ r :): ~. ',1: : -~:-1 
~ .1 ! . ~.. . . 1 

~ t : ~: :: -J 
L ____ ;h.. __ .1. . ,- t --: i 

Frequency. MHz 

III 40 

~ 30 

~ 20 

ISOLATION vs FREQUENCY 

Frequency. MHz 

PHASE DEVIATION vs FREQUENCY 

Frequency. MHz 

-1 

4.0 

2.5 

4.0 

2.5 

4_0 

2.5 

6.0 

6.0 

.15 

0.1 

.15 

0.1 

.15 

0.1 

.15 

.15 

.15 

0.1 

.15 

0.1 

.15 

0.1 

0.2 

0.2 

ZFSCJ-2 
SERIES 

0.3 50 

0.2 50 

0.3 50 

0.2 50 

0.3 50 

0.2 50 

0.5 50 

0.5 50 

19.95 (5-49) 

29.95 (5-49) 

37.95 (4-24) 

47.95 (4-24) 

47.95 (4-24) 

57.95 (4-24) 

49.95 (4-24) 

39.95 (4-24) 

For dimensions see 
Mixer dimensions page 7 

SUM PORT VSWR vs FREQUENCY 

Frequency. MHz 

OUTPUT PORT VSWR vs FREQUENCY 

1--- - t • . •. ; - . D------------------ T-

1.3 .. ~. +. 7 ' 
· t· . ' 

· - -
- . , . 

1.1' · . . 

Frequency. MHz 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1625 



3450 MICROWAVE COMPONENTS 3450 

. Power SRlitter/Comblners 
3WAY.(J° 

PSC3 
SERIES 

PSC-3 ·PSC·3·1 1-200 
case PSC·3·1W 5·500 outline 
Fig. 1 PSC·3·2 0.01·30 

PSC·3·1·75 1-200 

PSC·3·13 1-200 

ZSC-3 ZSC·3·1 1-200 
tease 
outline ZSC·3·2 0.01·30 

ZSC·3·1·75 1-200 

ZSC·3·2·75 0.02·20 

ZMSC-3 ZMSC·3·1 1-200 
tease 
outline ZMSC·3·2 0.01-30 

ZFSC-3 ZFSC·3·1 1-500 

ott~: ZFSC·3·1W 2-750 

ZFSC-3·13 1·200 

45 30 

25 20 

35 30 

35 30 

45 35 

45 30 

35 30 

35 30 

35 30 

45 30 

35 30 

30 20 

30 20 

45 30 

ZSC3 
SERIES 

40 30 

31 15 

40 35 

35 25 

45 35 

40 30 

40 35 

35 25 

35 25 

40 30 

40 35 

30 20 

30 20 

48 35 

40 25 

25 15 

30 25 

35 25 

37 30 

40 25 

30 25 

35 25 

30 20 

40 25 

30 25 

25 18 

25 18 

37 30 

For environmental specifications refer to page 1 • 

0.6 1.0 

0.4 0.8 

.25 .45 

0.6 1.0 

.25 0.5 

0.6 1.0 

.25 .45 

0.6 1.0 

0.2 0.5 

0.6 1.0 

.25 .45 

0.4 .75 

0.4 .75 

.25 0.5 

ZMSC3 
SERIES 

0.4 0.7 

0.4 1.4 

.15 0.3 

0.4 0.7 

.35 0.6 

0.4 0:7 

.15 0.3 

0.4 0.7 

.25 0.6 

0.4 0.7 

.15 0.3 

0.5 0.9 

0.5 1.0 

.35 0.6 

0.6 1.0 1.0 

0.8 1.4 6.0 

45 .75 1.0 

0.6 1.0 2.0 

.35 0.6 1.0 

0.6 1.0 1.0 

.45 .75 1.0 

0.6 1.0 2.0 

.45 .75 2.0 

0.6 1.0 1.0 

.45 .75 1.0 

0.8 1.2 2.0 

1.0 1.6 3.0 

.35 0.6 1.0 

2.0 

14. 

2.0 

3.0 

3.0 

2.0 

2.0 

3.0 

3.0 

2.0 

2.0 

3.0 

5.0 

3.0 

ZFSC3 
SERIES 

4.0 .15 

20. 0.1 

4.0 0.2 

4.0 .15 

4.0 0.1 

4.0 .15 

4.0 0.2 

4.0 .15 

4.0 0.2 

4.0 .15 

4.0 0.2 

4.0 0.2 

7.0 0.2 

5.0 0.1 

0.2 0.3 50 19.95 (5·49) 

0.3 0.6 50 29.95 (5·49) 

0.3 0.4 50 29.95 (5·49) 

0.2 0.3 75 20.95- (5·49) 

0.2 0.2 50 24.95 (5·49) 

0.2 0.3 50 37.95 (4·24) 

0.3 0.4 50 47.95 (4·24) 

0.2 0.3 75 38.95 (4·24) 

0.3 0.3 75 48.95 (4·24) 

0.2 0.3 50 47.95 (4·24) 

0.3 0.4 50 57.95 (4-24) 

0.3 0.4 50 39.95 (4-24) 

0.3 0.5 50 41.95 (4-24) 

0.2 0.2 50 39.95 (4-24) 

Prices and specifications subject to change without notice. 

. • Model No. PSC 3-1 Manufactured under license Protected by Patent 3,428,920 

t Consult factory 
MIL·P·23971 

SELECTION GUIDE 

MCl NATIONAL 
MODEL NO. STOCK NO. See Mixer dimensions for PSC·3, PSC·4 
PSC-3-1 5820-01-015,6027 dimensions, page 7. Other models, con· 

ZSC-3-1B 5820-01-008-9566 suit factory 

TYPICAL PERFORMANCE CURVES 
INSERTION LOSS VI FREQUENCY 

1.0 
·1 

!g 
.75 

~ 
.§ .5 

'" ~ 25 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 MICROWAVE COMPONENTS 3450 

______ .. 1 ..... 1 Mini-Circuits 
Ii Ii 

PSC-4 
ease 

outline 
Fig. 1 

PSC-4A 
-Fig. 7 

ZSC-4 
tease 
outline 

ZMSC-4 
tease 
outline 

ZFSC-4 
tease 
outline 

ZA4PD 
tease 

outline 

PSC-4A ZMSC-4 
SERIES SERIES 

ZSC-4 
SERIES 

(shown with bracket option) 

PSC·4-1 0.1-200 33 20 30 20 27 20 0.4 0.6 0.5 _75 0.7 1.0 

PSC-4-1-75 1-200 30 20 25 20 25 20 0.4 0.7 0.5 0.9 0.7 1.2 

PSC-4-3 0.25-250 33 20 30 20 27 20 0.4 0.7 0.5 .75 0.7· 1.2 

PSC-4A·4 10-1000 25 20 21 15 18 15 0.5 0.8 0.8 1.1 1.5 2.5 

PSC-4-6 0.01-40 35 29 32 25 25 18 0.4 0.8 0.3 0.5 0.5 1.0 

ZSC·4-1 0.1-200 33 20 30 20 27 20 0.4 0.6 0.5 .75 0.7 1.0 

ZSC-4-1-75 1-200 30 20 25 20 25 20 0.4 0.7 0.5 0.8 0.7 1.2 

ZSC·4-2 0.002-20 30 20 33 25 33 25 .45 .75 0.3 0.5 0.7 1.0 

ZSC·4-3 0.25-250 33 20 30 20 27 20 0.4 0.7 0.5 .75 0.7 1.2 

ZMSC·4-1 0.1-200 33 20 30 20 27 20 0.4 0.6 0.5 .75 0.7 1.0 

ZMSC·4-2 0.002-20 30 20 33 25 33 25 .45 .75 0.3 0.5 0.7 1.0 

ZMSC·4·3 0.25-250 33 20 30 20 27 20 0.4 0.7 0.5 .75 . 0.7 1.2 

ZFSC-4-1 1-1000 25 20 23 18 20 15 0.4 0.8 0.6 1.5 1.6 2.5 

ZFSC-4-I-W 10-500 23 20 23 20 23 20 0.6 1.5 0.6 1.5 0.6 1.5 

ZFSC·4375 50-90 34 30 34 30 34 30 0.8 1.2 0.8 1.2 0.8 1.2 

GHz 
ZA4PD·2 1-2 25 19 25 1~ 25 19 0.3 0.8 0.3 0.8 0.3 0.8 

ZA4PD·4 2-4.2 25 18 25 18 25 18 0.5 1.0 0.5 1.0 0.5 1.0 

t Consult factory MIL·P·23971 
SELECTION GUIDE 

MCl NATIONAL 
MODEL NO. STOCK NO. 
PSC-4-1 5821-01-065-0106 
PSC-4-2 5825-01-044-8945 
ZSC-4-18 5820-00-270-3056 
ZSC-4-38 6920-01-038-8553 
PSC-4-3 5825-01-105-6189 

ZFSC-4 
SERIES 

.15 .20 .25 

.15 .02 0.3 

.15 .20 .25 

0.2 0.3 0.7 

0.1 .15 0.2 

.15 .20 .25 

.15 .02 0.3 

.15 .20 .25 

.15 .20 .25 

.15 .20 .25 

.15 .20 .25 

.15 .20 .25 

0.2 0.4 0.7 

0.2 0.3 0.4 

_____ •• m •••• __ ---, 

•• • 
· • MeL · - . 
• • "", _. ,_c~ .- ... ., .. ~_m'"' . 

50 

75 

50 

50 

50 

50 

75 

50 

50 

50 

50 

50 

50 

50 

ZA4PD 
SERIES 

28.95 (6-49) 

24.95 (6-49) 

23.95 (6-49) 

49.95 (6-49) 

29.95 (6-49) 

46.95 (4-24) 

46.95 (4-24) 

69.95 (4-24) 

43.95 (4-24) 

56.95 (4-24) 

79.95 (4-24) 

53.95 (4-24) 

89.95 (1-4) 

74.95 (1-4) 

0.15 0.15 0.15 75 89.95 (1-4) 

0.7 0.7 0.7 50 $79.95 (1-9) 

0.8 0.8 0.8 50 $79.95 (1-9) 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1627 



3450 MICROWAVE COMPONENTS 3450 

Power Selitter/Combiners 
6WAY-O° 

PSC-6 
case outline 

Fig.7 

ZFSC-6 
tease 
outline 

PSC·6·t 

PSC6 
SERIES 

1-175 

ZFSC·6·t 1-175 

30 24 

27 22 

8WAY-O° 

PSCB 
SERIES 

PSCS PSC-8·t 0.5-175 
case PSC·8·t·75 0.5-175 outline 

Fig. 7 PSC·8·6 0.01-10 

PSC-SA PSC-8A·4 5-500 

tease PSC·8A·t W 10-750 
outline 

ZFSCS ZFSC·8·t 0.5-175 

Ju~: ZFSC·8-1-75 0.5-175 

ZFSC·8375 50-90 

ZFSC·8·4 5-700 

ZFSC-8·6 0.01-10 

30 20 

25 20 

40 30 

25 20 
25 20 

30 20 

25 20 

30 25 

35 25 

40 30 

ZFSC6 
SERIES 

26 18 26 18 

26 20 26 20 

PSC-8A 
SERIES 

30 20 23 18 

30 25 25 20 

35 23 35 23 

23 18 20 15 
23 18 20 15 

30 20 23 18 

30 25 25 20 

30 25 30 25 

25 20 20 17 

35 23 35 23 

0.5 0:8 

0.751.0 

0.8 1.2 

0.5 1.0 

0.3 0.7 

0.7 1.2 
0.7 1.2 

0.8 1.2 

0.5 1.0 

1.0 1.3 

0.751.2 

0.3 0.7 

For environmental specifications refer to page 1. 

0.7 1.0 

0.751.2 

0.7 1.1 

0.5 0.8 

0.6 1.1 

1.0 1.8 
1.0 1.8 

0.7 1.1 

0.5 0.8 

1.0 1.3 

1.0 1.5 

0.6 1.1 

See Mixer dimensions page 7 
for PSC-6 dimensions 

1.0 1.5 4.0 

0.8 1.2 2.0 

1.0 1.6 1.0 

0.8 1.3 1.0 

0.6 1.1 1.0 

1.4 2.0 3 
1.4 2.5 3 

1.0 1.6 1.0 

0.8 1.3 1.0 

1.0 1.3 3 

1.5 2.5 2.0 

0.6 1.1 1.0 

6.0 12.0 0.2 0.4 0.8 50 

6.0 6.0 0.2 0.4 0.4 50 

See Mixer dimensions page 7 
for PSC-8 dimensions 

3.0 6.0 0.2 .35 0.5 50 
2.5 5.0 0.2 .35 0.5 75 
3.0 3.0 0.1 0.2 0.2 50 

8 16 0.2 0.3 0.5 50 
8 16 0.2 0.3 0.5 50 

3.0 6.0 0.2 .35 0.5 50 
2.5 5.0 0.2 .35 0.5 75 
4 5 0.3 0.3 0.3 75 
5.0 15 0.2 0.4 0.7 50 
3.0 3.0 0.1 0.2 0.2 50 

Prices and specifications subject to change without notice. t Consult factory 

1·1628 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

68.95 (1-5) 

89.95 (1-4) 

68.95 (1-5) 

69.95 (1-5) 

79.95 (1-5) 

89.95 (1-5) 
89.95 (1-5) 

89.95 (1-4) 

90.95 (1-4) 

119.95 (1-4) 

129.95 (1-4) 

109.95 (1-4) 

. EEM 1983 



3450 MICROWAVE COMPONENTS 3450 

------' ... ~g -,J Mini-Circuits 16WAY.Q° 

ZFSC-16 ZFSC·16·1 0.5-125 
tcase outline ZFSC.16.6 .004-20 

ZFSC·16-6·75.004-20 

30 24 25 18 20 15 1.0 1.6 1.0 1.5 1.0 1.6 2.0 3.0 6.0 0.2 .35 0.5 50 
30 20 35 30 30 20 1.0 2.2 0.4 1.0 1.0 1.6 2.0 3.0 6.0 0.2 0.2 0.2 50 

30 20 35 30 30 20 1.0 2.2 0.4 1.0 1.0 1.6 2.0 3.0 6.0 0.2 0.2 0.2 75 

24WAY.Q° ----~ ... 

ZFSC-24 ZFSC·24·1 0.2-100 
t case outline 

25 20 25 20 25 20 

For environmental specifications refer to page 1. 
t Consult factory 

1.0 2.0 1.0 2.0 1.0 2.0 2.0 3.0 5.0 0.3 0.4 0.5 50 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

174.95 (1-4) 
174.95 (1-4) 

174.95 (1-4) 

264.95 (1-4) 
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3450 MICROWAVE COMPONENTS 

DIRECTIONAL COUPLERS 

ZOC 
SERIES IBNC. TNC) 

ZMOC 
SERIES ISMAI 

ZFOC 
SERIES 

(BNC. TNC. SMA. NI 

POC 
SERIES 

TOC 
SERIES 

For dimensions see Mixer dimensions page 7 
Case styles are as follows: 

TOC: Fig. 2 ZMOC: Fig. 21 
POC: Fig. 1 ZDC: Fig. 22 

ZFOC: Fig. 18 

MODEL 
NO. 

FREQ. 
MHz 

DIRECTIVITY. dB MAIN LINE LOSS. dB 
(INCLUDES THEORETICAL 

(POWER SPLIT lOSS) 
L = Low range (Il to lOll) M = Mid range (lOll to lupl2) U = Upper range (lupl2 to lup) 

(INPUT TO FLAT-
COUPLED NESS L M U L. M U 
PORT) dB dB (Typ.) Typ. Min. Typ. Min. Typ. Min. Typ. Max. Typ. Max. Typ. Max. L 

TOC-IO-I 1·400 10.0±0.5 ±0.5 1.5 35 25 

POC-IO-l 0.5·500 11.5±D.5 ±0.6 1.2 32 25 

PDC-IO-2 250·1000 10.5±0.5 ±1.0 1.5 40 30 

H PDC-IO-21 1·1000 1I±0.5 ±0.5 1.2 40 30 

POC-IO-22 5·750 1I±0.5 ±0.5 1.25 35 30 

PDC-IS-6 0.01·35 15±0.5 ±0.5 U5 38 30 

PDC-20-1 25·400 21±0.75 ±0.5 1.25 25 20 

PDC-20-3 0.2·250 19.5±0.5 ±0.5 1.2 36 30 

PDC-IO-I-75 1·250 10.5±0.5 ±D.75 2· 30 20 

PDC-15-6-75 0.02·35 14.5±0.5 ±0.5 1.3 35 20 

PDC-20-3-7S 1·150 19.5±0.5 ±0.75 25 20 

30 20 

32 25 

30 20 

25 20 

25 20 

35 25 

35 25 

33 25 

30 20 

35 20 

25 20 

20 15 1.2 1.5 1.0 1.3 1.2 1.5 

22 15 

20 15 

25 20 

25 20 

28 20 

25 20 

25 20 

30 20 

35 20 

25 20 

0.85 1.3 0.65 1.0 0.85 1.3 1.5 

l.l 1.4 1.6 ·1.9 

1.2 1.7 1.2 1.7 1.6 2 

1.1 1.6 1.2 1.7 1.6 1.9 

0.3 0.6 0.2 ·0.4 0.3 0.6 

0.2 0.5 0.1 0.2 0.15 0.3 3 

0.35 0.6 0.25 0.5 0.35 0.6 1.5 

1.1 1.5 1.1 1.5 1.1 1.5 

0.3 0.7 0.3 0.7 0.3 0.7 1.5 

0.35 0.8 0.35 0.8 0.35 0.8 

MODEL FREQ. DIRECTIVITY. dB MAIN LINE LOSS. dB 
(INCLUDES THEORETICAL 

(POWER SPLIT lOSS) 
NO. MHz 

fL-fU (~~~~IET8 ~lE~S L M U L M U 
PORT) dB dB (Typ.) Typ. Min. Typ. Min. Typ. Min. Typ. Max. Typ. Max. Typ. Max. 

lOC-IO-l 0.5·500 11.5±0.5 ±0.6 1.2 

lOC-IO-2 250·1000 1O.5±0.5 ±0.5 1.5 

lOC-IS·6 

lDC-20-1 

.01·35 15±0.5 ±0.5 1.15 

25·400 21±0.75 ±0.5 1.25 

lDC·20-3 .2·250 19.5±0.5 ±0.5 1.2 

10.5±0.5 ±0.75 2 

14.5±0.5 ±D.5 1.5 

19.5±0.5 ±0.75 2· 

lDC-IO-I-75 1·250 

lOC·15-6·75 .02-35 

lOC·20-3·75 1·150 

lOC·2375 

lMDC·IO·I 

lMDC-IO·2 

lMDC·~5-6 

lMDC·20·1 

lMDC·20-3 

lMDC·30·1 

55·85 1O.5±0.5 ±0.5 1.5 

0.5·500 11.~±0.5 ±0.6 1.2 

250-1000 10.5±0.5 ±0.5 1.5 

.01·35 15±0.5 ±0.5 1.15 

25·400 21±0.75 ±0.5 1.25 

.2·250 19.5±0.5 ±0.5 1.2 

0.1·250 30±0.5 ±0.5 1.5 

lFOC-IO-I 1·500 1O.5±0.25 ±0.6 1.2 

lFOC·IO-2 10·1000 1O.75±0.5 ±0.75 1.5 

lFDC·IO-21 1·1000 1I±0.5 ±0.5 1.2 

ZFDC-IO·22 1·750 1I±0.5 ±0.5 1.25 

ZFOC-IS-6 0.03·35 15±0.05 ±0.5 1.15 

lFOC-20-3 .2·250 19.5±0.5 ±0.25 1.2 

IFDC·20-4 1·1000 19.5±D.5 ±0.5 1.1 

*ZFDC·20·5 0.1·2000 19.5±0.5 ±0.5 1.2 

IFDC·15·6-75 0.02·35 14.5±0.5 ±0.5 1.3 

* Above 1000 MHz, coupling flatness ±2.0 dB. 

32 25 

40 30 

38 30 

25 20 

36 30 

30 20 

35 30 

25 20 

35 30 

32 25 

40 30 

38 30 

25 20 

36 30 

23 18 

32 25 

35 28 

40 30 

35 30 

38 30 

36 25 

36 28 

30 20 

35 20 

32 25 

30 20 

35 25 

3~ 25 

33 25 

30 20 

35 25 

25 20 

35 30 

32 25 

30 20 

35 25 

35 25 

33 25 

20 15 

33 25 

30 25 

25 20 

25 20 

35 25 

33 25 

27 20 

27 20 

35 20 

22 15 

20 15 

28 20 

25 20 

25 20 

30 20 

28 20 

25 20 

35 30 

22 15 

20 15 

28 20 

25 20 

25 20 

17 10 

22 15 

27 20 

25 20 

25 20 

28 20 

25 20 

23 18 

22 10 

35 20 

0.85 1.3 

l.l 1.4 

0.3 0.6 

0.2 0.5 

0.35 0.6 

1.1 1.5 

0.3 0.6 

0.35 0.8 

1.6 2.1 

0.85 1.3 
1.1 1.4 

0.4 0.6 

0.2 0.5 

0.35 0.5 

0.4 0.6 

0.65 1.0 0.85 1.3 

1.6 1.9 

0.2 0.4 0.3 0.6 

0.15 0.6 

0.25 0.5 0.35 0.6 

1.1 1.5 1.1 1.5 

0.2 0.4 0.3 0.6 

0.35 0.8 0.35 0.8 

1.6 2.1 1.6 2.1 

0.65 1.0 

0.2 0.4 

0.25 0.5 

0.5 0.8 

0.85 1.3 

1.6 1.9 

OA 0.6 

0.150.6 

0.35 0.6 

0.55 0.85 

1.5 

1.5 

2 

1.5 

1.5 . 

1.0 

1.0 1.3 0.8 1:1 1.0 1.3 1.5 

1.5 2.0 1.2 1.6 1.5 2.0 1.5 

1.2 1.7 1.2 1.7 1.6 2.0 1 

1.1 1.6 1.2.1.7 1.4 1.9 

0.3 0.6 0.2 0.4 0.3 0.6 

0.35 0.6 0.25 0.5 0.35 0.6 1.5 

1.2 1.5 0.6 0.8 1.2 1.5 .5 

0.3 0.7 1.4 1.5 2.3 .5 

0.3 0.7 0.3 0.7 0.3 0.7 1.5 

H: Uppeflllnge coupling ± .75 dB 

Prices and specifications subject to change without notice_ 

3450 

10-30 dB 

iii PRICE ... 
'" !Ii! 
z: 
CO) 

'" $ 
M. U n EA. QTY. 

50 15.95 (5·49) 

50 11.95 (5·49) 

50 27.95 (5-49) 

5024.95 (5-49) 

50 19.95 (5·49) 

50 19.95 (5·49) 

50 19.95 (5·49) 

50 i3.95 (5·49) 

75 12.95 (5·49) 

4 75 20.95 (5·49) 

4 75 12.95 (5-49) 

iii PRICE ... ,.., 
CI 

~ ,.., 

$ 
M. U n EA. QTf. 

4 

5 

4 

4 

4 

3 

4 

50 29.95 (4·24) 

50 37.95 (4·24) 

50 37.95 (4·24) 

50 37.95 (4·24) 

50 29.95 (4-24) 

75 29.95 (4-24) 

7538.95 (4·24) 

75 30.95 (4·24) 

75 38.95 (4·24) 

50 39.95 (4·24) 

50 47.95 (4·24) 

50 47.95 (4·24) 

50 47.95 (4·24) 

50 39.95 (4·24) 

50 39.95 (4·24) 

50 i 29.95 (4·24). 

50 39.95 (4-24) 

50 44.95 (4·24) 

50 34.95 (4·24) 

50 34.95 (4·24) 

50 29.95 (4·241 

50 59.95 (1·4) 

50 79.95 (1·4) 

75 35.95 (4·24) 

t:::J Min i-e i rcu its 2625 E.14th St., Brooklyn, NY 11235 (212) 769-0200/Dom. Telex 125460/lnt'l. Telex 620156 
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3450 MICROWAVE COMPONENTS 3450 

11.5dB d· f· I lO.5dB 
direcftonal lree lona directional 

couplers coupl~~ couplers 

f\'L .~ l 
0.5 to 500 MHz 

only $1195 (5-49) 

IN STOCK . .. IMMEDIATE DELIVERY 

• MIL-C-15370/18-002 
performance* 

• low insertion loss, 0.85dB 

• high directivity, 25dB 

• flat coupling, ±0.5dB 

• miniature, 0.4 x 0.8 x 0.4 in. 

• hermetically-sealed 

• 1 year guarantee 
*Units are not QPL listed 

PDC 10-1 SPECIFICATIONS 

FREQUENCY (MHz) 0.5-500 
COUPLING, dB 11.5 

INSERTION LOSS, dB 
one octave band edge 
total range 

DIRECTIVITY, dB 
low range 
mid range 
upper range 

IMPEDANCE 

TYP. MAX. 
0.65 1.0 
0.85 1.3 

TYP. MIN. 
32 25 
32 25 
22 15 

50 ohms. 

For complete specifications and performance 
curves refer to the Microwaves Product 
Data Director. the Goldbook. EEM. 
or Mini·Circuits catalog 

0.1 to 2000 MHz 
only $7995 (1-4) 

AVAILABLE IN STOCK FOR 
IMMEDIATE DELIVERY 

• rugged 1 V4 in. sq. case 

• 4 connector choices 
BNC, TNC, SMA and Type N 

• connector intermixing male 
BNC, and Type N available 

• low insertion loss, 1.5 dB 

• flat coupling, ± 1.0 dB 

ZFDC 20-5 SPECIFICATIONS 

FREQUENCY (MHz) 0.1·2000 
COUPLING. db 19.5 

INSERTION LOSS. dB 
one octave band edge 
total range 

DIRECTIVITY dB 
low range 
mid range 
upper range 

IMPEDANCE 

TYP. MAX. 
0.8 1.4 
1.5 2.3 

TYP. MIN. 
30 20 
27 20 
22 10 

50 ohms 

For complete specifications and performance 
curves refer to the 1980·1981 Microwaves Product 
Data Directory. the GoldbQok or EEM 

1 10500 MHz 
only $2995 (4-24) 

IN STOCK .. . IMMEDIATE DELIVERY 

• low insertion loss, 1 dB 

• high directivity, 25 dB 

• flat coupling, ±0.6dB 

• rugged 1 V4 inch square case 

• 3 mounting options-thru hole, 
tapped hole, or flange 

• 4 female connector choices
BNC, TNC, SMA and Type N 

• 3 male connector choices
BNC, SMA and Type N 

• connector intermixing available, 
please specify 

• 1 year guarantee 

ZFDC 10-1 SPECIFICATIONS 

. FREQUENCY (MHz) 1·500 
COUPLING, db 10.75 
INSERTION LOSS, dB 
one octave band edge 
total range 

DIRECTIVITY dB 
low range 
mid range 
upper range 

IMPEDANCE 

TYP. MAX. 
0.8 1.1 
1.0 1.3 

TYP. MIN. 
32 25 
33 25 
22 15 

50 ohms 

finding new ways. . . finding new ways. . . finding new ways ... 
setting higher standards setting higher standards setting higher standards 

t;;:IMini-Circuits t;;:IMini-Circuits t;;:IMini.Circuits 
A DIVision 01 SCientific Components Corporation 

Worlds largest manufacturer of Double Balanced Mixers 

2625E.14thSt. B'ldyn, N.Y. 11235(212) 769-02QO 
C79-3 REV. B 

A DiVISion of Scientific Components Corporation 
World. largest manufacturer of Double Balanced Mixers 

.2625E. 14th st. B'klyn, N.Y. 11235(212) 769-0200 
C 87·3 REV. ORIG. 

A O ...... slon of SCientific ·Components Corporation 
Worlds largest manufacturer of Double Ba/anced Mixers 

2625E. 14thSt. B'klyn, N.Y. 11235(212) 769-0200 
C81·3REV. B 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1631 



3450 MICROWAVE COMPONENTS 3450 

Wideband (10 KHz to 800 MHz) 
RF TRANSFORMERS 

~ 
TMO 

T-H 

DESCRIPTION -These microminiature wideband RF 
Transformers cover the frequency range from 10KHz to 
800 MHz. They operate with impedance levels from 12.5 
ohms to 800 ohms and provide very low insertion loss, 
typically less than 0.5 dB. 
These microminiature series are available in three basic 
configurations: (1) the primary and secondary windings 
are DC isolated (Fig. A), (2) primary and secondary 
windings are DC isolated and the secondary is center
tapped (Fig. B) and (3) the primary and secondary windings 
are unbalanced (i.e. they both have one end grounded) 
(Fig. C). 
Although specified for a 50 ohm primary impedance they 
may be operated with a primary impedance as low as 12.5 
ohms. The impedance matching ratio is essentially the 
same over this primary impedance range. However the 
frequency response may change somewhat. 

T SERIES PLASTIC CASE 
Very economically priced, the T-series units have a volume 
of less than 0.2 cu. inches. These tiny units have their 
adjacent pins spaced 0.1 inches; between rows the pin 
spacing is 0.3 inches. The T-series transformers can be 
inserted into a standard DIP socket. 

TMO SERIES METAL CASE 
The TMO units are hermetically sealed and require less PC 
area than a flat-pack or TO~5 can. Packaged within an EMI 
shielded metal enclosure (enclosure is 0.5 by 0.2 by 
0.25 in.). Its pins are oriented on a 0.1 inch ·grid for printed 
circuit board mounting. . 

T-H SERIES 
This new series allows high DC currents, up to 100 mA, .to 
pass through the transformer primary without causing any 
appreciable saturation or change in its RF. characteristics. 
Using this new technology, models are offered having 
impedance ratios of 1, 4, 9, and 16. Packaged in a plastic 
case, these models have their pins inserted into a standard 
DIP socket. 

DIMENSIONS AND CONNECTIONS 
eTSERIES I T-H SERIES 

FIG. A FIG.B FIG.C 
4 3 4 3 1 6 

~} ~l P' ~. o 5gn ~u· Nx N x 500 
500 500 

6 1 6 1 3 Pin 3 must 

N = Impedance ratio 
be grounded 

0.230 PIN· nTYP. CONFIGURATION 

T'YP 0.020 
L T ±0.002 

0.365 .-' ~ VIEW 0.042 
TYP. 0 270 M. Cl ~ ±0.002 

INDEX 
0.100 0.010 

eT SERIES 
FEATURES 
• Miniature Size: 0.27" Long, x 0.3" Wide x 0.23" High 
• Economically Priced: From $2.95 in small quantity 
• Very Wide Bandwidth: 10 KHz to 800 MHz 

DESIGNERS KITS 
TK-1: 2 transformers of each Type T1-1, T2-1, T 4-1, T9-1, 
T16-1 $32.00 

ABSOLUTE MAXIMUM RATINGS 
• Input Power: 
• Operating and Storage Temp.: 
• Pin Temperature: 

eTMO SERIES 
FEATURES 
• Hermetically Sealed 

250 mW 
- 20°C to + 85°C 

(10 sec.) + 260°C 

• High Reliability: Manufactured to meet MIL STD 202E 
• Very Wide Band~idth: 10 KHz to 800 MHz 

DESIGNERS KITS 
TMK-2: 2 transformers of each Type TM01-1, TM02-1, 
TM04-1,TM09-1, TM016-1 $49.50 

ABSOLUTE MAXIMUM RATINGS 
• Input Power: 
• Operating and Storage Temp.: 
• Pin Temperature: 
• Environmental Specifications: 

eT-H SERIES 
FEATURES 

250 mW 
-55°C to +1000 C 
(10 sec.) +260°C 

See page 1 

• Large Dynamic Range: Up to 100 mA DC current 
• Miniature Size: 0.27" Long, x 0.3" Wide, x 0.23" High 
• Economically Priced: From $4.95 in small quantity 

DESIGNERS KITS 
THK-1: 3 each of T1-1H, T4-1H, 2 each of T9-1H, T16-1H 

ABSOLUTE MAXIMUM RATINGS 
• Maximum DC Current In Primary 
.. Input Power: 
• Operating and Storage Temp.: 
• Pin Temperature: 

eTMO SERIES 
FIG. A FIG.B 
1 2 1 2 

100 mA 
500 mW 

-20°C to +85°C 
(10 sec.) +260°C 

FIG.C 
2 1 

s~i r' 500 s~l 05~0 F ~O~ 500 'U: 
Pin 6 must 

5 6 5 6 '6 ~e grounded 
Case ground Case ground Case ground 

7,8 7,8 
N = Impedance ratio 

0.020" ±0.002" dia. by 
0.200" long on 0.1" gnd. 

It:=JE:~~ M OVER PIN 2 

=~~gP11~ ~ °fj' 

7,8 

NOTE:· Numbers are for 
reference only. Use blue 
bead or letter M for 
determining orientation. g ~ 123 ·TOPPIN 

TYP. 0.036----1 
0.300 NOTE: ·Numbers are for 0 Q " 0 * For models TM0-4·6 TMO-2 5.6 

TOP VIEW SIDE VIEW reference ~n!y. Us~ ind~x 2 4 6 8 TMO.3.1T, TMO.2.5.6T; C dimension 
for determining onentatlOn. BOTTOM VIEW = .385, D dimension = .400. 

WEIGHT .• • .35 ~rams. .01 ounces WEIGHT 1.5 grams .07 ounces 

r;:;;I Min I-e I rcu Its 2625 E. 14th St, Brooklyn, NY 11235 (212) 169-0200/Dom. Telex 125460/lnt'l. Telex 620156 
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3450 

T Series 
TMO Series 

MICROWAVE COMPONENTS 3450' 

r;;;IMini·Circuits 
.... ----------ALL MODELS FIG. A----------.. 

Z 
Ratio 

1 

1.5 

2.5 

4 

9 

16 

Frequency 
MHz 

.15-400 

.1-300 

.01-100 

.02-200 

.15-200 

.3-120 

3 dB 
MHz 

.15-400 

.1-300 

.01-100 

.02-200 

.15-200 

.3-120 

Insertion Loss 
2 dB 
MHz 

.35-200 

.2-150 

.02-50 

.05-150 

.3-150 

.7-80 

1 dB 
MHz 

2-50 

.5-80 

.05-20 

.1-100 

2-40 

5-20 

cost 

Quantity 
10-49 
10-49 
10-49 
10-49 
10-49 
111-49 
10-49 
10-49 
10-49 
10-49 
10;49 
10-49 

Price 
$2_95 
$4.95 
$3.95 
$6_75 
$3.95 
$6.45 
$3_95 
$6.45 
$3_45 
$6.45 
$3.95 
$6.45 

Model No. 
T1-1 
TM01-l 
T1_5-1 
TM01.5-1 
T2_5-6 
TM02.5-6 
T4-6 
TMo4-6 
T9-1 
TM09-1 
T16-1 
TMOI6-1 

..... --------------INSERTION LOSS VS FREQUENCY-------------..... 

IODR 1-1 

~3~~~tt~~~t+~ 
!2~~~~~~1-r+++r4 
~ 
J 1~~~~-P~~~~_b~~I/~~~ 

~LI~~~.I~~~1-2L-5~IO~~I~~~~~I~ 

Frequency, MHz 

IODR 44i 

~3~~~~_b+_~~_b_b+_r,r; 
! p~~~~~~~-+~~ 
I 2~~~~~+-~~~~~~'_+~ 
s I~~rt~~+-~~~_b~~~ 

Z 
Ratio 

1 

2 

2.5 

3 

4 

5 

13 

4 

Ii 3 

! 
I : 

0 

ot±±:i:±j~~ti±jj 
.01 .1 I 2 5 10 1l1li I~ 

Frequency, MHz 

Frequency Insertion Losss 
MHz 3 dB MHz 2 dB MHz 

.05-200 .05-200 .08-150 

.07-200 .07-200 .1-100 

.01-100 .01-100 .02-50 

.05-250 .05-250 .1-200 

.2-350 .2-350 .35-300 

.3-300 .3-300 .6-200 

.3-120 .3-120 .7-80 

MODR l-lT 
.. 

I' 

" 
If 

..... ~ 

.01 :1 I 2 5 10 I~ I~ 

Frequency, MHz 

MOIR 3-lT IODR 5-tT 
4 

'! ~ 
J.trdJ.!· J·n\. 

5.1T , 
I: '/ 

~ 

0 
.01 .1 I 2 5 10 I~ I~ 

Frequency, MHz 

MODR1.5-1 

!93~tt~~=t~++~~ 
!i~'+-~+-~~~~++1-~/H 
jl~~~~-r~~r+~r4 
ott±i±j~~~~~~ 

.01 .1 I 2 5 10 1l1li I~ 
Frequency, MHz . 

MODEL 9-1 
~~-'~~~~r~~~r-rT~-r~ 

ALL MODELS FIG. B 

MODR 2.5-6 

II 

MDDEll&-l 

0~~~~~~L-~~~~L-~ 

.01 .1 125101l1li lWO 
Frequency, MHz 

Maximum Maximum 
Amplitude Unbalance Phase Unbalance Degrees Cost 

1 dB MHz _1 dB MHz _5 dB MHz 10 MHz 50 MHz Quantity Price Model ND_ 
.2-80 .5-80 .05-200 .5-80 .05-200 10-49 ~3.95 T1-1T 

10-49 6.45 TM01-1T 
.5-50 1-50 .07-200 1-50 .07-200 10-49 ~4.25 T2-1T 

10-49 6_75 TM02-1T 
.05-20 .1-20 .01-100 .1-20 .01-100 10-49 ~4_25 T2_5-6T 

10-49 6.75 TM02_5-6T 
.5-70 1-70 .05-250 1-70 .05-250 10,49 ~3.95 T3-1T 

10-49 6_45 TM03-1T 
2-100 .5-100 .2-350 5-100 .2-350 .10-49 ~2.95 T4-1 

10-49 4.95 TM04-1 
5-100 10-100 .3-300 10-100 .3-300 10-49 $4.25 T5-1T 

10-49 $6.75 TM05-1T 
5-20 5-20 .3-120 5-20 .3-120 10-49 ~4_25 TI3-1T 

10-49 6_75 TMoI3-1T 

INSERTION LOSS VS FREQUENCY 

MODEL 2-lT MODEL 2.5-8T 
4 4 

iii 3 !9 3 

! ! IL II I 2 I\, j: "-
11 I 

/ ... ...... 
0 0 
.01 .1 I 2 5 10 1l1li 1000 .01 .1 I 2 5 10 1l1li I~ 

Frequency, MHz Frequency, MHz 

MODR 4-1 MODEL 13-11 
4 4 

Ii 3 
co 
... 3 

! ! I' I : l"- I: 
'" ../ 

0 0 
.01 .1 I 2 5 10 1l1li I~ .01 .1 I 2 5 10 1l1li 1000 

Frequency, MHz Frequency, MHz 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1633 



3450 MICROWAVE COMPONENTS 3450 

RF TRANSFORMERS (10 KHz to 800 MHz) 
T Series 

MODELS FIG. C INSERTION LOSS VS FREQUENCY 

MODEL 2·1 

TMO Series 4 

'" ~ 3 

.§ 
~ 2 

\ 

~ 1 L 
Impedance Frequency Insertion Loss Cost 

3dB M'Hz '2 dBMitz' 1 dB MHz . 'Quariiity' Price Model No. 0 ~ Ratio MHz 
.01 .1 1 2 5 10 100 1000 

2 .025·600 .025·600 .05·400 .05·200 10·49 $3.45 T2·1 Frequency, MHz 
10·49 $5.95 TM02·1 

3 .5·800 .5·800 2·400 - 10·49 $4.25 T3·1 MODEL 3-1 
10·49 $6.95 TM03·1 4 

4 .2·600 .2·600 .5·500 2·250 10·49 $3.45 T4·2 
'" 10·49 $5.95 TM04·2 ~. 3 H-t-. r- ·_tz 

8 .15·250 .15·250 .25·200 2·100 10·49 f3.45 TB·l L 10·49 5.95 TMOB·l t-t-t- .. .~ . " 

14 .2·150 .2·150 .5·100 2·50 10·49 $4.25 T14·1 j I'-- . 
10·49 $6.75 TMOI4·1 It-t- r- " 

0 
.01 .1 1 2 5'10 100 1000 

Frequency. MHz 

MODEL 4-2 MODEL 8·1 MODEL 14-1 
4 4 4 

'" '" "'-'. "'-:1 j ! I t J; 
i· '" ~. 3 ~. 3 ~ 3",-. .... t t .§ I .§ .!i c- _ ... ~ . ! t t· ~ 2 ~ 2 6 2 ",_. 1 1 , J} 'E c--' + I i , 

11 1 L .; 1 " j! 11-" . "-I. ; ; t ~ oc--' .. j J It ° ° .01 .1 1 2 5 10 100 1000 .01 .1 1 2 510 100 1000 .01 .1 1 2 510 100 1000 
FrequenOJ, MHz Frequency, MHz Frequency, MHz 

T-H Series SPECIFICATIONS 
Primary Insertion Loss 

Impedance Impedance r-- 3 dB MHz 2 dB MHz 1 dB MHz Configuration Quantity Price Model No. Ratio Ohms 

1 50 8·300 10·200 25·100 A 10·49 $4.95 TI·1H 
4 50 8·350 15·300 25·200 A 10·49 $4.95 T4·1H 
9 50 2·90 3·75 6·50 A 10·49 $5.45 YG·1H 

16 50 7·85 10·65 15·40 A 10·49 $5.95 Tl6·1H 

MODEL T1-1H 
INSERTION LOSS VI FREIlUENCY VSWR v. FREQUENCY 

MODEL T16-1H 8 4 ._+ 
r~" Tl-lH 

~ 
"f" -

~. ,""" +- f-
..Tl-lH ·t-r-18 6 -i-·+ -+--

~-f-= 
'i-- . 

3 -;-~t I ,g 4 r-+-+- .+ j... -t .... 

I f-+- .-t'~ .. 
I 2 

-+-r. "'I" .. r'-t-- .. .;. .... - 2-,-- '!Ii;; .J1 

r~"f i" ... _ .. _. ..... .....- r L ..... "r- -r-' j--t- INSERTION lOSS VI fREQUENCY r·· .... .1- .. &i-=:.' .- -l--- 1 ... ·--l-f .. -
~j= 

r-
'j"- . j- ti-·± _. -- 1-

6 R=~ili -.± '~1' it: . tJ 0 !Ii 1 1 2 5 10 100 10 20 50 100 1000 

Frequency, MHz Freouencr.MHz ::f 
4ct-}_ :~~:r~f·-j~tntJ~~·~ .3 

.Ii 

....----------MODEL T4-1 H---------, 
INSERTION LOSS v. FREQUENCY VSWR VI FREQUENCY 

T4-1H 
, 

'," 

'" " , 

" :/ 

1 2 5 10 100 
FrequenOJ. MHz FrequenOJ, MHz 

~-------MODEL T9-1 H----------, 
INSERTION LOSS VI FREQUENCY 

- i .. 4 .. 4· 
!Ii 6 - ... -..... -
::f 

12 .3 

~ + • 

j! 2 ·t··, 
·t· .• 

.M .01 1 2 5 10. 
FrequenOJ, MHz 

100 

VSWR V5 FREQUENCY 

~ 2 

1 -t-·-~ 

-t- -j 

.01 

.L - + .. --1· - •.. -+ ..... , 
1 2 5 10 

Frequency, MHz 
100 

FrequenOJ. MHz 

VSWR V5 FREQUENCY 

.1 1 2 5 10 100 
FrequenOJ, MHz 

~ Mini-Circuits 
2625 E. 14th St., Brooklyn. NY 11235 (212) 769·0200 

Oom. Telex 125460 Int'!. Telex 620156 

1'1634 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM1983 



3450 MICROWAVE COMPONENTS 3450 

(10 KHz to 500 MHz) r;;;;I Mini-Circuits 
FT SERIES FTB SERIES 

INPUT 
MODEL FREQUENCY Z (n) COST 

H 1.5-1 0.1 MHz-400 MHz 50 $29.95 (1-4) 
HB 1-1 0.2 MHz-500 MHz 50 $29.95 (1-4) 
FTB 1-6 0.01 MHz -200 MHz 50 $29.95 (1-4) 
FTB 1-1-75 0.5 MHz - 500 MHz 75 $29.95 (1-4) 

DESCRIPTION-These wideband RF transformers cover 
.the frequency range from 10 KHz to 500 MHz. They operate 
with impedances of 50 ohms and 75 ohms. The FTB models 
offer a balanced input and an unbalanced output. This feature 
helps to eliminate ground loop problems, especially when 
long cable lines are utilized. The FT 1.5-1 is especially useful 
when matching between 50 and 75 ohm systems is required. 

These units provide low insertion loss, and are manufactured 
in an extremely rugged 1% inch square metal case. Utilizing 
technology developed over a 10 year span, these transformers 
offer exceptional unit-to-unit matched performance. 

BNC female connectors are standard. The unbalanced side is 
available with a male BNC or Type N connector. This option is 
available at a cost of $2 per unit. 

The case finish is nickel plate over a copper flash. Internally, 
the transformers are ~onded with silicone rubber to provide 
protection against shock, vibration, and acceleration. 

Three case mounting configurations are available; (1) 
standard - 2 thru holes, (2) option A - 2 tapped holes, 4-40, (3) 
option B - a flange bracket. 

SPECIFICATIONS 

FEATURES 
o Broadband: 10 KHz to 500 MHz 
o Compact Size: 1% in. square by 0.75 in. high 
o Balanced/Unbalanced Ports: High isolation 

between balanced output to case. 
o Connectors: Available with female BNC and male 

BNC or Typ.e N._ 
II High Reliability: 100% tested, one year guarantee 
o Low Cost: as little as $29.95 in small quantity. 

APPLICATIONS 
o Isolate ground loops in systems. 
o Match 50 ohm to 75 ohm port connections. 
o DC isolate high voltage common ground. 

ABSOLUTE MAXIMUM RATINGS 
o Input Power: 250 mW 
II Operating and Storage Temp.: -550 C to +1000 C 

DIMENSIONS AND CONNECTIONS 

BODY TYPES OF MOUNTING 

STANDARD OPTION "An 

.,L-I-B-J 

(THRU HOLE) (TAPPED HOLE) 

''''0 <>JHJ.>. 

DQ~ r~' [ T C I 
."' .Y... 4-40 

:...........t. .pj THREAD 

OPTION "B" (BRACKET) 

:t Y n Type N not 
A t-L)J available with ;T 
f f..B....j 

this option 0 =--i.... 
t-- J -f..L L ',= 

For mounting option A or B add Letter to PIN 
BNC female (STD). On unbalanced side for male BNCor N please specify and add 
$2 to unit cost. 

H 

1.7.N.,.-r-7.;--;-r;;o'-;;:+';::-;;-t-.-.-.,.-t---..-;::+'.-7i~~0.8 -MM 20]1 

IN 
MM 

WEIGHT 

FT 

P 
.125 

31.S 3.1S 

1.92ounces 

FTB 

Insertion loss 
0 Fre~Uency 3 dB 2 dB 1 dB 

Ratio Hz MHz MHz MHz Model No. 
1.5 0.1-400 0.1-400 0.5-200 1-100 FTl.S-l 
1 0.2-500 0.2-500 0.5-300 10-100 FlBl-l 
1 0.01-200 0.01-200 0.05-100 0.1-50 .' FlBl-6 
1 0.5-500 0.5-500 5-300 10-100 FTBl-1-75 

o Mini-Circuits 2825 E.14t11 St., Brooklyn, NY 11235 (212)769-0200/Dom. Tlllx125460/llfl. Tlla 620156 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



3450 MICROWAVE COMPONENTS 

broadband linear 

Power Amplifiers 
up to 2 Watts (+33 dBm) 

50 KHz to 4.2 GHz 

Up to 1 watt linear output at 4.2 GHz, 2 watts at 800 MHz 
are now available at exceptionally low prices with 
Mini-Circuits' line of broadband amplifiers. Ultra-linear 
Class A design provides unconditional stabili1y so any 
load impedance may be connected without concern 

. for damage or oscilation. These ampiifiers are ideally 
suited for TACAN, mobile radio, telemetry, anti-collision 
and satellite communications systems. Use these 
amplifiers to boost signal/sweep generator output to 
achieve broadband isolation, and to provide four test 
setups, using only pne generator with a 4-way split
ter .. .to name just a few applications. 

OMini·Circuits p.0. BOX 166, Brooklyn, New York 11235 (212) 934-4500 

1·1636 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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3450 

ZHL-A 
case 532 

BNC,N 
SMA. TNC 

MICROWAVE COMPONENTS 

50 ohms t::I Mini-Circuits 
up to 1 Watt (+30dBm) 

50 KHz to 500 MHz 

case style selection 
outline drawings pages 58-62 

FREQUENCY GAIN, dB MAXIMUM POWER, dBm 
MHz 

MODEL Flatness Output (idB) Input 
NO. Min. Max. Compression (no damage) 

ZHL-1A 2-500 16 001.0 +28 +20 
ZHL-3A 0.4-150 24 001.0 +29.5 +10 
ZHL-32A 0.05 -130 25 001.0 +29 +10 

NOTES: 
1. Operaflng temperature -20'C to +65'C. 

storage temperature -55'C to +100'C. 

DYNAMIC RANGE VSWR DC POWER 

Intercept 
pt., dBm 

NF, dB 3rd order 
Typ. Typ. In Out Volt. Current 

11 +38 2:1 2:1 +24V 0.6A 
11 +38 2:1 2:1 +24V 0.6A 
10 +38 2:1 2:1 +24V 0.6A 

MIL-M-28837/1A, NSN GUIDE 
MCL NO. NSN 
ZHL-1A 6130-01-088-2322 

2. With no lead on output. derate maximum input power (no damage) by 10dB. 
3. Prices and specifications subject to change without notice. 

PRICE $ 

Eo. Qty. 

199 1-9 
199 1-9 
199 1-9 

ZHL-1A 

~ computer-automated performance data 
.~ typical production unit / fordataofothermodelsconsultfactory 

FREQ. GAIN (dB) REVERSE GAIN (dB) VSWR (IN) VSWR (OUT) 
(MHz) i2V 15V 20V 24V i2V i5V 20V 24V i2V i5V 20V 24V 12V 15V 20V 24V 

2.00 17.90 18.27 18.46 18.52 29.03 29.07 28.96 28.88 1.09 1.13 1.14 1.14 1.10 1.16 1.15 1.15 
28.21 17.88 18.27 18.48 18.52 29.53 2972 29.54 29.24 1.09 1.11 1.13 1.14 1.20 1.19 1.19 1.18 
54.42 17.88 18.33 18.54 18.59 29.57 29.62 29.58 29.39 1.12 1.12 1.13 1.14 1.24 1.24 1.24 1.24 
80.63 17.94 18.41 18.65 18.70 29.91 29.78 29.64 29.56 1.19 1.17 1.16 1.16 1.30 1.29 1.30 1.30 

106.84 17.90 18.41 18.69 18.78 29.85 30.12 29.97 29.75 1.31 1.24 1.21 1.21 1.36 1.36 1.37 1.37 

133.05 17.91 18.42 18.75 18.83 30.02 30.06 30.15 29.87 1.42 1.32 1.28 1.27 1.41 1.41 1.42 1.44 
159.26 17.68 18.34 18:71 18.81 30.25 30.32 30.03 30.00 1.56 1.42 1.36 1.34 1.46 1.48 1.50 1.52 
185.47 17.64 18.34 18.78 18.84 30.50 30.36 30.12 29.99 1.71 1.553 1.45 1.43 1.50 1.53 1.57 1.60 
211.68 17.52 18.25 18.74 18.82 30.50 30.64 30.19 30.05 1.83 1.63 1.52 1.50 1.51 1.56 1.63 1.67 
237.89 17.46 18.20 18.73 18.81 30.85 30.64 30.35 30.32 1.96 1.72 1.59 1.57 1.52 1.58 1.67 1.73 

264.10 17.34 18.09 18.66 18.74 30.99 30.75 30.40 30.43 2.04 1.79 1.64 1.62 1.48 1.56 1.66 1.75 
290.31 17.28 18.03 18.58 18.69 31.08 30.89 30.66 30.58 2.14 1.86 1.69 1.66 1.44 1.53 1.66 1.76 
316.52 17.33 18.08 18.69 18.79 30.64 30.77 30.51 30.49 2.16 1.88 1.70 1.67 1.40 1.50 1.64 1.75 
342.73 17.32 18.06 18.69 18.79 30.50 30.44 30.41 30.44 2.17 1.87 1.69 1.65 1.33 1.43 1.59 1.71 
368.94 17.30 18.04 18.71 18.79 30.09 30.23 30.24 30.27 2.09 1.81 1.63 1.59 1.27 1.35 1.49 1.62 

395.15 17.23 18.02 18.67 18.82 29.81 29.95 29.91 30.18 2.03 1.75 1.57 1.53 1.24 1.28 1.41 1.55 
421.36 17.32 18.13 18.83 18.98 29.19 29.36 29.52 29.85 1.96 1.68 1.49 1.44 1.32 1.29 1.36 1.50 
447.57 17.37 18.23 18.96 19.08 28.50 28.79 29.05 29.22 1.90 1.61 1.41 1.36 1.47 1.36 1.34 1.43 
473.78 17.17 18.10 18.90 19.08 27.94 28.28 28.64 28.82 1.93. 1.64 1.42 1.37 1.68 1.51 1.39 1.42 
500.00 17.07 18.14 19.06 19.26 27.68 27.17 28.22 28.50 2.07 1.79 1.57 1.54 1.01 1.79 1.61 1.58 

In Stock .. . Immediate Delivery 
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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3450 MICROWAVE COMPONENTS 

broadband linear 

Power Amplifiers 
up to 2 Watts (+33 dBm) 

5 MHz to 800 MHz 

case style selection 
outline drawings pages 58-62 

3450 

FREQUENCY GAIN, dB MAXIMUM POWER, dBm DYNAMIC RANGE VSWR DC POWER PRICE $ 

ZHL-2W 
caseT 35 

BNC.iII 
SMA TNC 

NOTES: 

MODEL 
NO. 

ZHL-1-2W ~ 
ZHL-7-2W I 

MHz 

Min. 

5-500 29 
600-800 28 

1. Operating temperature - 20°C to + 65°C. 
storage temperature - p5°C to + 100°C. 

Flatness Output (1dB) Input 
Max. Compression (no damage) 

±1.0 +33 +10 
±1.0 +33 +10 

2. With no lead on output. derate maximum input power (no damage) by 10dB. 
3. Prices and specificaTIons subject to change without notice. 

ZHL-1-2W 

FREQ. GAIN REVERSE GAIN 
(MHz) (dB) (dB) 

5.00 32.25 16.59 
031.05 31.64 17.55 
057.10 31.58 16.46 
083.15 31.59 17.70 
109.20 31.51 16.92 

. 135.25 31.43 17.30 
161.30 31.49 17.02 
187.35 31.46 16.61 
213.40 31.39 16.91 
239.45 31.39 17.63 

265.50 31.32 16.44 
291.55 31.25 17.19 
317.60 31.22 18.48 
343.65 31.11 20.85 
369.70 30.89 21.35 

395.75 30.74 15.87 
421.80 30.70 15.95 
447.85 30.73 15.78 
473.90 31.07 15.83 
500.00 31.95 15.87 

Intercept 
pt., dBm 

NF. dB 3rd order 
Typ. Typ. In Out Volt. 

12 +44 2:1 2:1 +24V 
12 +43 2:1 2:1 +24V 

VSWR 
in out 

1.46 1.65 
1.39 1.67 
1.38 1.70 
1.36 1.74 
1.33 1.80 

1.28 - 1.85 
1.22 1.91 
1.15 1.99 
1.08 2.05 
1.03 2.07 

1.12 2.03 
1.24 1.89 
1.36 1.67 
1.49 1.43 
1.59 1.20 

1.67 1.04 
1.73 1.24 
1.78 1.49 
1.83 1.76 
1.90 1.99 

OMini·Circuits P.O BOX 166. Brooklyn. New York 11235 (212) 934-4500 

1·1638 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

Current Ea. QIy. 

0.9A 495 1-9 
0.9A 525 1-9 

LINEARITY 
Pout Comp. 

(dBm) (dB) 

32.86 0.25 
32.74 0.26 
32.70 0.36 
32.58 0.42 
32.56 0.39 

32.48 0.51 
32.49 0.52 
32.39 0.61 
32.38 0.60 
32.38 0.62 

32.34 0.66 
32.31 0.64 
32.38 0.64 
32.33 0.70 
32.35 0.58 

32.43 0.66 
32.41 0.67 
32.38 . 0.64 
32.31 0.77 
32.02 1.00 

EEM 1983 



3450 MICROWAVE COMPONENTS 3450 

50 ohms t:;1 Mini-Circuits 

ZHL 
case T 34 

BNC.N 
SMA. TNC 

FREQ. 
(MHz) 

10.00 
62.05 

114.10 
166.15 
218.20 

270.25 
322.30 
374.35 
426.40 
478.45 

530.50 
582.55 
634.60 
686.65 
738.70 

790.75 
842.80 
894.85 
946.90 
999.00 

Up to 1 Watt (+30 dBm) 

10 MHz to 1200 MHz 

FREQUENCY GAIN, dB MAXIMUM POWER, dBm 
MHz 

MODEL Flatness Output (idB) Input 

" , 

• 1 

ZHL 

DYNAMIC RANGE 

Intercept 
pt.. dBm 

NF, dB 3rd order 
NO. Min Max. Compression (no damage) Typ. Typ. 

ZHL-2 10-1000 16 ±1.0 +29 +20 18 +38 
ZHL-2-0- 10-1000 27 ±1.0 +29 +10 10 +38 
ZHL-2-12 10-1200 24 ±1.0 +29- +10 10 +38 

_ + 28.5 dBm maximum autput 1000 to 1200 MHz; available only with SMA 

VSWR DC POWER PRICE $ 

In Out Volt. Current Ea Qty. 

2:1 2:1 +24V 0.6A 349 1-9 
2:1 2:1 +24V 0.6A 474 1-9 
2:1 2:1 +24V 0.75A 599 1-9 

~ computer-automated performance data 
~ typical production unit / fordataofothermodelsconsultfactory 

ZHL-2 ZHL-2-8 

GAIN REVERSE GAIN VSWR LINEARITY GAIN REVERSE GAIN VSWR LINEARITY 
(dB) (dB) in out Pout Comp. (dB) (dB) in out Pout Comp. 

(dBm) (dB) (dBm) (dB) 

16.85 39.91 1.12 1.88 29.81 0.24 39.33 50.00 2.48 2.74 39.73 0.40 
17.06 39.66 1.19 1.80 29.77 0.27 29.38 40.00 1.41 1.66 29.51 0.45 
17.19 39.40 1.28 1.70 29.66 0.32 29.22 40.00 1.36 1.60 29.46 0.54 
12.18 39.08 1.38 1.61 29.50 0.42 29.13 40.00 1.31 1.59 29.40 0.63 
17.17 39.18 1.49 1.54 29.46 0.48 29.08 40.00 1.26 1.61 29.37 0.67 

17.23 38.58 1.57 1.48 29.51 0.40 29.03 40.00 1.23 1.66 29.27 0.71 
17.29 37.81 1.64 1.44 29.45 0.58 28.97 40.00 1.27 1.74 29.29 0.72 
17.15 37.43 1.68 1.42 29.41 0.53 29.00 40.00 1.36 1.81 29.37 0.64 
17.10 36.70 1.70 1.36 29.42 0.59 28.82 40.00 1.45 1.80 29.40 0.64 
17.11 36.23 1.72 1.28 29.39 0.55 28.58 40.00 1.53 1.68 29.41 0.52 

17.09 35.35 1.75 1.19 29.37 0.59 28.39 40.00 1.58 1.50 29.51 0.59 
17.15 35.20 1.77 1.14 29.37 0.63 28.30 40.00 1.59 1.29 29.45 0.60 
17.38 34.64 1.74 1.29 29.41 0.59 28.47 40.00 1.55 1.08 29.36 0.61 
17.28 33.51 1.69 1.53 29.39 0.52 28.73 40.00 1.47 1.13 29.43 0.53 
17.14 32.25 1.67 1.71 29.39 0.57 28.94 40.00 1.42 1.34 29.52 0.49 

17.25 30.98 1.71 1.76 29.37 0.56 29.04 40.00 1.48 1.50 29.45 0.48 
17.32 29.64 1.80 1.61 29.27 0.72 28.99 40.00 1.62 1.51 29.42 0.60 
17.44 28.71 1.90 1.31 29.25 0.66 28.86 40.00 1.76 1.41 29.38 0.62 
17.49 28.01 1.88 1.12 29.22 0.75 28.61 40.00 1.82 1.36 29.24 0.73 
16.89 28.24 1.63 1.48 29.06 0.96 28.11 40.00 1.83 1.53 29.14 0.81 

In Stock .. . Immediate Delivery 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1639 



3450 MICROWAVE COMPONENTS 

broadband linear 

Power Amplifiers 

ZFL 
case Y 39 

SMA 

up to 50mW (+17 dBm) 

10 MHz to 2000 MHz 

case style selection 
outline drawings pages 58-62 

FREQUENCY GAIN, dB MAXIMUM POWER, dBm 
MHz 

MODEL Flatness Output (1dBJ 
NO. Min. Max Compression 

ZfL-2000 10-2000 20 ±1.S 

NOTES: 
• +16dBm 011000 MHz. 

1. Opero1lng temperature -55'C to +100'C 
storage temperature-55'C to +100'C 

+17" 

Input 
(no damage) 

+S 

NEW! 

DYNAMIC RANGE 
Intercept 
pt., dBm 

NF. dB 3rd order 
Typ. Typ. 

7.0 +30 

2. With no load output, dero1e maximum input power (no' damage) by 10 dB. 
3. Prices and speclficaiions subject to change without noflce. 

ZFL-2000 FREQUENCY GAIN REVERSE GAIN 
(MHz) (dB) (dB) 

10.00 22.68 33.41 
10S.42 22.58 33.31 
200.83 22.60 33.35 
296.25 '22,48 33,37 
391.67 22,32 33.45 

487,08 21.96 33.60 
582.50 21.63 34.OS 
6n.92 21.60 34.33 
773.33 22.03 34.03 
868.75 22.42 33.59 

964.17 22.64 33.12 
1OS9.4O 22.89 32.74 
1154.70 23.14 32.22 
1250.20 23,44 31.64 
1345.80 23,34 31.15 

1441,00 23.18 30.81 
1535.90 22.96 30.64 
1631.50 22.64 30.73 
1726,90 22.32 30,57 
1822,20 22.08 3O,OS 

1917,60 21,70 29.21 
2014.80 21.03 29,26 
2108.20 20.24 28,70 
2204.00 19,23 28.44 
2299.70 18.26 28.28 

r;:1Mini·Circuits p.e. BOX 166. Brooklyn. New York 11235 

3450 

VSWR DC POWER PRICE $ 

In Out Voll. Current Ea. QIy. 

2:1 2:1 +15V 100mA 179 (1-9) 

VSWR LINEARITY 
in out pout comr' (dBm) (dB 

1.44 1.28. 15,44 1.26 
1.46 1.21 15.35 1.26 
1.44 1.13 15,32 1.30 
1,35 1.09 15,24 1.28 
1.24 1,13 15.19 1.OS 

1.18 1.14 15.11 0.92 
1.21 .1.18 14,74 0,80 
1.37 1.24 14.86 0,82 
1,48 1.30 15;28 0,74 
1.53 1.36 15.74 0.71 

1.49 1,45 15,98 0.62 
1.39 1.59 16,25 0.68 , 1.25 1.71 16.42 0.79 
1,05 1.76 16,54 0.88 
1.19 1,67 16.57 0.73 

1.44 1.52 16.55 0.63 
1.64 1.31 16.45 0,49 
1.77 1.10 16.22 0,38 
1.78 1.11 15.97 0,33 
1.67 1.28 15.80 0.26 

1.54 1,43 15,67 0,03 
1.55 1.53 15.58 -0,46 
1.97 1.57 15.20 -0,89 
2.93 1,48 14.47 -1.17 
4.15 1.29 13.35 -1.11 

(212) 934-4500 

1·1640 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 MICROWAVE COMPONENTS 3450 

50 ohms t::I Mini-Circuits 
up to 1 Watt (+30 dBm) 

700 MHz to 4.2 GHz 

NfW! 

ZHL-42 /' 

FREQUENCY GAIN, dB 

ZHL-42 
case U 36 

SMA 

NOTES: 

MODEL 
NO. 

ZHl-42 

GHz 

Min. 

0.7-4.2 30 

1. Operating temperature - 20'C to + 65'C 
Storage temperature - 55'C to + 100'C 

Flatness 
Max 

±1.0 

MAXIMUM POWER, dBm 

Output (idB) Input 
Compression (no damage) 

+29 +10 

2. With no load output. derate maximum input power (no damage) by 10 dB. 
3. Prices and specifications subject to change without notice. 

DYNAMIC RANGE VSWR DC POWER PRICE $ 
Intercept 
pt., dBm 

NF, dB 3rdorder 
Typ. Typ. In Out Volt. Current Ea. Qty. 

10 +38 2.5:1 2.5:1 15 0.69A 895 (1-9) 

~ computer-automated performance data 
~ typical production unit / for data of other models consultfactory 

ZHL-42 FREQUENCY GAIN REVERSE GAIN VSWR LINEARITY 
(MHz) (dB) (dB) in out Pout Comp' (dBm) (dB 

700.25 33.56 47.42 1.57 1.98 28.91 1.18 
845.84 33.44 47.61 1.54 1.67 28.82 1.05 
991.85 33.61 47.66 1.51 1.42 29.29 0.8.6 

1137.60 34.37 47.97 1.46 1.37 29.98 0.93 
1283.50 34.54 47.96 1.43 1.36 30.42 0.61 

1429.70 34.09 48.08 1.60 1.33 30.65 0.07 
1575.50 34.06 48.00 1.67 1.47 30.53 0.16 
1720.90 34.65 48.03 1.72 1.43 30.65 0.80 
1866.60 35.05 48.15 1.62 1.32 30.46 1.41 
2013.10 35.42 48.30 1.57 1.20 . 30.57 1.75 

2158.00 35.21 48.36 1.47 1.21 30.53 1.40 
2304.20 34.72 48.35 1.48 1.16 30.13 1.30 
2448.60 34.42 48.27 1.49 1.15 29.77 1.22 
2595.20 34.55 48.36 1.51 1.18 29.91 1.05 
2741.40 33.78 48.26 1.37 1.24 30.01 0.31 

2887.60 34.03 48.29 1.34 1.52 30.35 0.32 
2999.40 34.25 48.39 1.28 1.94 30.38 0.49 
3033.30 34.05 48.50 1.24 1.99 30.50 0.29 
3179.70 33.85 48.35 1.24 1.74 30.27 0.36 
3324.30 34.01 48.62 1.30 1.56 30.04 0.77 

3470.30 34.34 48.51 1.39 1.43 30.19 0.79 
3616.70 34.49 48.76 1.58 1.28 29.91 1.07 
3763.00 34.65 48.61 1.67 1.11 29.73 0.72 
3909.00 32.36 48.49 1.54 1.21 29.69 0.33 
4053.50 33.32 48.74 1.39 1.39 30.30 0.05 
4199.90 34.60 48.69 1.44 1.84 30.04 0.08 

In Stock ... Immediate Delivery 
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1641 



MICROWAVE COMPONENTS 

the world's highest performance 
1000 mVoutput, ImV DC offset . .. only +7dBminput 

from $15.95 
These new high efficiency phase detectors are the only units in the world 

offering a figure-of-merit greater than 125 for only $15.95. 
The figure-of-merit M or efficiency of a phase detector can be defined as the 

ratio of maximum DC output voltage (in mV) divided by the RF power (in dBm). 
The maximum DC output from these units is 1000 mV with + 7 dBm applied to 
the LO and RF ports, and DC offset is typically 400 micro-volts. Thus, its figure-of
merit M is 143, which indicates a highly efficient phase detector. For comparison, a 
double-balanced mixer used as a phase detector offers 350 mV DC output with 
the same LO and RF inputs for a figure-of-merit M of 50. 

Both the RPD-1 and MPD-1 are packaged in a hermetically-sealed EMI
shielded metal case. The miniature RPD-1 measures 0.4 x 0.8 x 0.4 in. and the 
micromin MPD-1 is only 0.2 x 0.5 x 0.25 in. 

So when your system requires a high output phase detector, specify the new 
RPD or MPD series. 

RPD·l. MPD·l SPECIFICATIONS 
FREQUENCY RANGE: 

Land R ports 
Output ports 

SCALE FAtToR 

IMPEDANCE 
Land R ports 
(port 

Land R SIGNAL LEVELS 
ISOLATION, L·R 
MAXIMUM DC OUTPUT, mV 

DC OlITPUT POlARIlY 
(L and R in·phase) 

DC OUTPUT OFFSET 

FIGURE-OF·MERIT, M 
SIZE 

RPD-1 0.4 X 0.8 X 0.4 
MPD-l 0.2 X 0.5 X 0.25 

finding new ways ... 
setting higher standards 

1-100 MHz 
DC-50 MHz 

8 mV/Degree 

50 ohms 
500 ohms 

+7dBm 
40 dB min 

1000 mVtyp 
750 mV min 

Negatlw 
0.2 mVtyp 
ImVmax 

143 Typical 
PRICE 
$15.95 (5-24) 
$18.95 (5-24) 

t;;;;1Mi!!s!~~!~o~!!j!'! 
For complete specs and CAPD data, refer to 
EEM or Gold Book and request technical bulletin Q&A no. 3 

World's largest m~nufacture, of Double Balanced Mixers 
P.O. Box 166, Brooklyn, New York 11235 (212) 934-4500 

Domestic and International Telex 125460 International Telex 620156 

63RE\l.B 

3450 

1·1642 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 MICROWAVE COMPONENTS 3450 

Phase Detectors 
H ig h-Fig u re-Of -Merit 

MODEL 
RPD-1 

~
~".~~" 

. . 1.·,<. ; 

, ',),,! ' .. "':~; 
• j ~ 

RPDSERIES 

FREQUENCY Z (Ohms) 
1-100 MHz 50 

COST 
$15,95(5-24) 

DESCRIPTION - These new high efficiency phase 
detectors offer state-of-the-art performance while still 
economically priced. These are the only units in the world 
offering a figure-of-merit greater than 125-at only $15.95. 

The figure-of-merit M or efficiency of a phase detector can be 
defined as the ratio of maximum DC output voltage (in mY) 
divided by the RF power (in dBm). The maximum DC output of 
the RPD-1 is 1000 mV with + 7 dBm applied to the LO and RF 
ports. Thus, its figure-of-merit M is 143, which represents a 
highly efficient phase detector. For comparison, a standard 
phase detector offers 350 mV DC output with the same LO 
and RF inputs for a figure-of-merit M of 50. 

Only 0.40 inches high, the low profile RPD series of phase 
detectors covers a very broad frequency range from 1 to 100 
MHz. Exhibiting a flat frequency response, these units are 
designed to operate with a 50 ohm impedance at the L & R 
ports, and 500 ohms at the I port. Output is 1000 mV (typ) and 
isolation is great.er than 50 dB (typ). 

Packaged within an RFI shielded metal enclosure and 
hermetically sealed header, these high performance units 
have their 8 pins located on a 0.2 inch grid. 

High reliability is a characteristic of the RPD series. Each unit 
carries a one-year guarantee by Mini-Circuits. 

DIMENSIONS AND CONNECTIONS 
TOP VIEW 

~CL . Letter M over pin 2 
~ Blue bead pin 1 

f-- t ---1 r- %-l 

I Uo.U d".J. 

WEIGHT 5.2 grams 

on 0.2 Grid 

PIN LAYOUT 
Model No. -1 

LO 8 
RF 1 
IF 3,4 
Grou~d 2,5,6,7 
Case Ground 2 

NOTE: PINS 3 AND 4 MUST BE 
CONNECTED TOGETHER 

.18 ounces 

r 1 
I' I' 

FEATURES 
Broadband, 1-100 MHz 
High Output, 1000 mV 
High Figure·Of·Merit, M, 143 typical 
High Isolation, typically greater than 50 dB 
Low DC Offset, 0.2 mV typical 
Miniature, 0.128 in. cu., 0.4 in x 0.8 PC area, 
0.4 in. high 

High Reliability, 100% tested 
Low Cost, $15.95 (5-24) 

APPLICATIONS 
• Radar • Test instruments 
• ECM Systems • Phase-lock loops 

ABSOLUTE MAXIMUM RATINGS 
o Input Power: 
e Pe~k IF Input Current: 

50mW 
40mA 

• Operating and Storage 
Tel11p.: 

• Pin Temperaiure: 
-55°C to + 100°C 
(10 sec.) + 2600C 

RPD·1 SPECIFICATIONS 

FREQUENCY RANGE: 
Land Rports 
Output ports 

SCALE FACTOR 
IMPEDANCE 

Land R ports 
1 port 

Land R SIGNAL LEVELS 

ISOLATION, L-R 
MAXIMUM DC OUTPUT, mV 

DC OUTPUT POLARITY 
(L and R in-phase) 
DC OUTPUT OFFSET VOLTAGE 

FIGURE-OF-MERIT, M 

1-100 MHz 
DC·50MHz 

8 mY/Degree 

50 ohms 
500 ohms 

+7dBm 

40dB min 
1000 mVtyp 
750 mV min 

Negative 

0.2 mVtyp 
1 mVmax 
143 Typical 

MODEL RPD-1 

:> 
E 

~ 1000 
!! 800 "0 
:> 600 
:; 400 c. 
:; 200 
0 

PHASE DETECTION MAX OUTPUT vs FREQ: 

.1 

'. 

1 2 5 linD 50 100 

Frequency, MHz 

I I I 

L,R = +7dBm -

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1643 



3450 MICROWAVE COMPONENTS 3450 

the world's lowest-priced coax attenuators 
3,6,10 or 20 dB ... from DC to 1500 MHz 
one-piece design defies rough handling 

Check these features: 

" Solid one-piece 
tubular construction 

" Available with BNC, N, SMA, TNC 
connectors 

" Malelfemale connectors standard 
..; Connector series intermixing available 
..; 2 watts max. power (exceptO.5WforSMA) 
..; Excellent temperature stability, .002 dBrC 
" Low-cost, only $11.95 BNC (1-49 qty.) 

attenuation values may be combined 

..; Delivery, from stock 

..; Exclusive one-year guarantee 

Model 

Attention Change VSWR 
Attenuation, Attenuation Frequency over Frequency Range, Max. 

dB Tolerance MHz MHz (50 ohms) 
DC· 1000· 

DC·lOoo 1000·1500 1000 1500 

-AT-3 3 ±0.2dB DC-1500 0.6dB 1.0dB 
0.8dB 
0.8dB 
0.8dB 

1.3:1 1.5:1 
-AT-6 6 ±0.3dB DC-1500 0.6dB 
-AT-10 10 ±0.3dB DC-1500 0.6dB 
-AT-20 20 ±O.3dB DC-1500 0.6dB 

L AddprefixCforBNC($11.95), TforTNC($12.95), 
N forTypeN ($15.95), SforSMA ($14.95) 

finding new ways ... 
setting higher standards 

1.3:1 1.5:1 
1.3:1 1.5:1 
1.3:1 1.5:1 

t;;JMini.Circuits 
A DiVISion of Scientific Components Corporation 

Worlds largest manufacturer of Double Balanced Mixers 
2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200 

Domestic and In'ternational Telex 125460 International Telex 620156 

10 1644 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3450 MICROWAVE COMPONENTS ,3450 

3 to 40 dBe .. from DC to 1500 MHz 
trom$l~!i 

Check these features: 
"" High stability; thick-film construction 

in a hermetically-sealed case 
" Rugged construction meets MIL STD 202 
"" Miniature size: 

AT-SeJies: 0.4" x 0.8" x 0.2" h 
MAT-SeJies: 0.5" x 0.21" x 0.25" h 

'" Rat frequency response, ± 0.3cIB (typ.) 
.y ExcellentVSWR, less than 1.2:1 (typ.) 
.y Low cost: Models may be combined for group pJicing 

AT-SeJies: $1.95 (1,000 qty.), $3.95 (10-49) 
MAT-SeJies: $2.95 (l,OOOqty.) $4.95 (10-49) 

1/ Delivery from stock 

DESIGNERS KIT AVAILABLE: 

AT· MAT· Attenuation, dB Attenuation Variation VSWR Max 
SERIES SERIES Nominal Tolerance With Frequency DC· 1000· 

AT·3 
AT·6 

AHO 

AT·2Q 
AT4O" 

MAT-3 
MAT·6 
MAT·9 
MAT·lD 
MAT·12 
MAT·15 
MAT·20 

3 
6 
9 
10 
12 
15 
20 
40 

±O.2dB 
±O.3dB 
±O.3dB 
±O.3dB 
±O.3dB 
±O.3dB 
±O.3dB 
±O.3dB 

DC·I000 1000·1500 1000 1500 
O.6dB 1.0dB 1.3:1 1.5:1 
O.6dB 0.8dB 1.3:1 1.5:1 
0.6dB 0.8dB 1.3:1 1.5:1 
0.6dB 0.8dB 1.3:1 1.5:1 
0.6dB 0.8dB 1.3:1 1.5:1 
O.6dB 0.8dB 1.3:1 1.5:1 
O.6dB 0.8dB 1.3:1 1.5:1 
O.6dB 0.8dB 1.3:1 1.5:1 

"AT 40 Frequency Range DC·500 MHz 
Frequency Range: DC·l500MHz, power (max.) MAT = 0.5W,AT = 1W 

finding new ways ... 
setting higher standards 

KAT-I ... 4ofeach (3, 6,10,20 dB), only $39.95 
KMAT-1. .. 2ofeach(3,6,9, 10, 12, 15,20),only$39.95 OMiAn~n~f~,~~o!?an!!!'! 

World's largest manufacturer of Double Balanced Mixers 
2625 East 14th Street, Brooklyn, New York 11235 (212)934·4500 

Domestic and International Telex 125460 International Telex 620156 

C96 REV. A 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1645 



3450 MICROWAVE COMPONENTS 3450 

Electronic Attenuators 

PAS SERIES 
case outline Fig. 1 

ZASSERIES 
case outline Fig. 22 

ZMASSERIES 
case outline Fig. 21 

ZFASSERIES 
case outline Fig. 18 

Broadband 

PAS 
SERIES 

PAS·l 5·450 

PAS·2 10·1000 

PAS·3 1-200 

ZAS·l 5·450 

ZAS·3 1-200 

ZMAS·l 5·450 

ZMAS·3 1-200 

ZFAS·15 10·2500 

DC·0.05 

DC·0.05 

DC·0.05 

DC·0.05 

DC·0.05 

DC·0.05 

DC·0.05 

DC-200 

ZFAS 
SERIES 

3.5 4.0 

4.0 6.0 

1.4 2.0 

3.5 4.0 

1.4 2.0 

3.5 4.0 

1.4 2.0 

3.5 4.0 

3.5 4.7 

6.5 8.5 

1.6 2.5 

3.5 4.7 

1.6 2.5 

3.5 4.7 

1.6 2.5 

3.5 5.0 

65 50 35 25 45 35 

50 40 30 20 40 30 

65 50 35 25 50 40 

65 50 35 25 55 45 

65 50 35 25 5p 40 

65 50 35 25 55 45 

65 50 35 25 50 40 

20 18 19 15 35 25 

For environmental specifications refer to page 1. 
Prices and specifications subject to change without notice. 
t Consult factory 

See Mixer dimensions page 7 
for dimensions 

INSERTION LOSS YS FREQUENCY 

100 
Frequency, MHz 

INSERTION LOSS YS FREQUENCY 

100 
Frequency,. MHz 

1000 

1000 

NATIONAL STOCK NUMBER 

MCLMODEL NSNNO. 
PAS-3 5985-D1-D67 -303Ej . 

TYPICAL PERFORMANCE CURVES 

70 
!g 60 

4: 
I : 

10 
o 

70 
!g 60 

~: 
E! 30 
~ 20 

10 
o 

AmNUATlON YS FREQUENCY 
CONTROL CURREIIT 0 IlIA 

: 

"' ·1 

1 2 5 10 100 
Frequency, MHz 

ATTENUATION ys FREQUENCY 
COIITROL CURRENT. 0 III 

..... 

" 
1 2 5 10 

1--~ 

100 

Frequency, MHz 

·3 

1000 

t'-.. -

i--
·t··-

-- -'r=--. t-
1000 

-
--
-
-
-

--

25 15 35 25 20 10 27.95 (5·24) 

17 10 35 25 17 10 37.95 (5·24) 

20 15 50 35 15 10 28.95 (5·24) 

25 15 35 25 20 10 45.95 (4·24) 

20 15 50 35 15 10 46.95 (4·24) 

25 15 35 25 20 10 55.95 (4·24) 

20 15 50 35 15 10 56.95 (4·24) 

28 20 30 20 20 15 89.95 (1-4) 

70 

!g 60 

C' 50 

1 40 
30 

~ 20 
10 + .. t .+ 
0 

.0001 .001 .01 .I 1 2 5 10 100 

Current, mA 

AmNUATlON YS CONTROL CURRENT 

70 
!g 60 

50 

I: 
j 20 

10 
o 

1=1111 MHz 

.0001 .001 .01 

·3 f-

.I 1 2 5 10 100 
Curren~ mA 
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3450 MICROWAVE COMpONENTS 3450 

... Liiiiiiii .. milliiliitiiiiie_rsiiiill.-_ ... i ..... ' Min i·Ci reu its 
Broadband 1; Ii 

PLS 
SERIES 

For dimensions see 
Mixer dimensions 

Page 7 

PLSSERIES PLS·l 0.1-150 6to 20 -1.6dBm (6to 10) (10t016) (16t020) (6to 10) (10to 16) (16 to 20) 3 50 18.95 (5,49) 

-1.0 

~ -1.4 

~ 
~ -1.8 

i -2.2 
=> 

-2.6 

E 
!g -0.5 

~ -1.0 

-= ~·-2.0 
c 

-1.5 

case 
outline 0.1 0.1 0.2 0.5· 0.5· 1.0· 

Fig. 1 
PLS·2 100·900 3 to 15 -5dBm (3 to 8) (8 to 12) (12 to 15) (3 to 15) 10 50 18.95 (5·49) 

0.2 0.2 0.4 2.0· 

PLS·6 0.003·1 6to 20 -3dBm (6to 10) (10t016) (16t020) (6t020) 5 50 29.9~ (5·49) 

0.2 0.1 0.15 1.0· 

NOTE 1: For environmental specifications refer to page 1. 
Prices and specifications subject to c~.ange without notice. 
t Consult factory 

TYPICAL PERFORMANCE CURVES 
OUTPUT LEVEL YS INPUT OUTPUT LEVEL vs INPUT 

CONTROL CURRENT,'3 mA 100 MHz 
~ !"'" -

-1.0 

~ -lA 

, I IOMHl_ 

i/, loo'i.!Hz 

'" ....... 
io"" ..... 1 MHi 

J...oo"" 
j.oo'" 

,..... f""'o.., 150MHz-~ 
I ! ,~. , CONTROL CURRENT. 3 rnA 

-= 
~ -2.2 

·1 -2.6 ·1 

+4 +B +12 +16 +20 +4 +8 +12 +16 +20 

InPllt Level. dBm InDut Level. dBm 

OUTPUT LEVEL vs FREQUENCY VSWR YS FREQUENCY 
I I 

:Wp~:r~~R!ErldJmmA 
I 

3 I I ~ 
...... 

I-
r-... ... ,..... ·1 

2 1 'N' ...." I 
, 

-+- -+-
1 ' OUT, .+-- I 

IcmiffiiL CURRENT, 15 mA 
, 

1-
Frequency. MHz Frequency. MHz 

PHASE VARIATION vs INPUT 

fil 
'C~ +2 

H-;." .... ",) M I_+-t-+-.+--1.50 Hz . +_IIOOMHZ_ 
, 'f""'o.., ,_~, 

~ 
1: 

~ -2 

~ 
1 
I c 

-4 

-2 

-4 

-6 

-8 
o 

~ ~¥ f---

CONTROL CURRENT, 3 rnA 
.\ 

+4 +8 +12 +16 +20 
Input Level, dBm 

OUTPUT LEVEL YS CONTROL CURRENT 

-./ 
L 

FREQUENCY, 1 MHz 
/ INPUT LEVEw +14 dBm 

/-6 
4 6 

Control Current. RIA 
10 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1647 



3450 

MODEL 
NO. 

(NOTE 1) 

AK·2 

RK·2 

RK·3 

I RK·& 

SK-2 

GK-2 

GK-3 

*GK-5 

MK·2 

MK·3 

*MK-5 

*FK-5 

MICROWAVE COMPONENTS 

FREQUENCY DOUBLERS 
ARE ONLY A 

PHONE CALL AWAY 

•• 

1;;1 Mini-Circuits 
(212) 769-0200 

SK . AK RK FK MK GK 

For dimensions see 
Mixer dimensions 
page 7 
AK:Fig.3 
RK:Fig.1 
SK:FIg.2 
MK: Fig. 21 
forGKand FK 
consult factory 

CHOOSE FROM A WIDE SELECTION .... 
50 KHz-2000 MHz 0 dim to + 20 dim 

Check fhesespecificafions. 
FREQUENCY RF INPUT CONVERSION HARMONIC OUTPUT . PRICE 

MHz POWER LOSS, dB Spurious Harmonic Output, dB Relative to F2 

FULL RANGE OVER FREQ. OVER FREQ. Fl F3 F4 $ 
INPUT OUTPUT dBm BAND MHz Typ. Max. BAND MHz Typ. Max. Typ. Max. Typ. Max. EA. QTY. 

1·100 13 15 2·200 -40 -30 -50 -40 -16 -12 
1·500 2·1000 +1 to +15 100·300 13.5 15.5 200·600 -25 -20 -40 -30 -16 -12 19.95 (5·24) 

300·500 14.0 16.5 600·1000 -20 -15 -30 -25 -16 -
1·100 13 15 2·200 -40 -30 -50 -40 -16 -12 

1·500 2·1000 +1 to +15 100·300 13.5 15.5 200·600 -25 -20 -40 -30 -16 -12 15.95 (5·24) 
300·500 14.0 16.5 600·1000 -20 -15 -30 -25 -16 -

.1·300 +0 to +13 .05·50 11 13 .1·100 -40 -30 -45 -30 -16 -12 14.95 (5·24) .05·150 50·150 11.5 15 100·300 -35 -20 -40 -20 -16 -12 

.005-25 .01-50 +0 to +10 .005-1 11 13 .01·2 -40 -30 -45 -30 -16 -12 21.95 (5-24) 1-25 11.5 15 2·50 -35 -20 -40 -20 -16 -12 
1·100 13 15 2·200 -40 -30 -50 -40 -16 -12 

1·500 2·1000 +1 to +15 100·300 13.5 15.5 200·600 -25 -20 -40 ",30 '~16 -12 21.95 (5·24) 
300·500 14.0 16.5 600·1000 -20 -15 -30 -'25 -16 -

1·100 13 15 ~, -40 -30 -50 -40 -16 -12 
1·500 2·1000 +1 to +15 100·300 13.5 15.5 200·600 -25 -20 -40 -30 -16 -12 32.95 (1·4) 

300·500 14.0 16.5 600·1000 -20 -15 -30 -25 -16 -

.05·150 .1-300 +0 to +13 .05·50 11 13 . .l-100 -40 -30 -45 -30 -16 -12 30.95 (1·4) 50·150 11.5 15 100·300 -35 -20 -40 -20 -16 -12 

10·1000 20·2000 +10 to +20* 10·600 13 15 -10·1000 -20 -15 -25 -20 - - 57.95 (1·4) 600·1000 14 17 
1·100 13 15 2·200 -40 -30 -50 -40 -16 -12 

1·500 2·1000 +1 to +15 100·300 13.5 15.5 200·600 -25 -20 -40 -30 -16 -12 42.95 (1·4) 
300·500 14.0 16.5 Ji,00·1000 -20 -15 -30 -25 -16 -

.05·150 .1-300 +0 to +13 .05·50 11 13 .1·100 -40 -30 -45 -30 -16 -12 37.95 (1·4) 50·150 11.5 15 100·300 -35 -20 -40 -20 -16 -12 

10·1000 20·2000 +10 to +20* 10·600 13 15 10·1000 -20 -15 -25 -20 - - 67.95 (l·4) 600·1000 14 17 

10·1000 20-2000 +10 to +20* 10-600 13 15 10-1000 -20 -IS -25 -20 - - 59.95 (1-4) 600·1000 14 17 -
* I K· . MK· . FK·5 full ran e is + 13 dBm to + 15 dBm above 700 MHz. For Mode s G 5, 5, 

r;:JMini-Circuits 
MINI-CIRCUITS LABORATORY A DIVISION OF SCIENTIFIC COMPONENTS CORPORATION 

2625 E. 14th St.. Brooklyn, NY 11235 (212) 769-0200 Dom. Telex 125460 Inn Telex 620156 
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3450 MICROWAVE COMPONENTS 3450 

the worlds widest selection of matching ratios 
10 KHz-800 MHz ... balanced,DC isolated,center .. tapped 
46 off-the-shelf models from Mini-Circuits from$295 

Bent Lead version, 
please specify 

Select from the economical, microminiature T-series (plastic case) or TMO 
series (hermetically-sealed metal case) covering 10 KHz to 800 MHz. These 
models operate from 12.5 to 800 ohms with insertion loss typically less than 0.5 dB. 

Fqr large dynamic range applications, specify the T -H series which can handle 
up to 100 rnA primary current without saturation or distortion. 

Need a connector version? Select from the IT or FIB series, available with 
unbalanced or balanced outputs. Connector choices are female (BNC, Isolated 
BNC, and Type N) and male (BNC and Type N). These units operate from 10 KHz 
to 500 MHz with impedances of 50 and 75 ohms. 

Of course, Mini-Circuits' one-year guarantee is included. 

DC ISOlATED 
PRIMARY & 
SECONDARY 

H 
CENTER·TAPPED 
DC ISOlATED 
PRIMARY & 
SECONDARY 

UNBAlANCED 
PRIMARY & 
SECONDARY 

'W' 
FT FTB 

·It "It· 

Model No. 
Jmped. Ratio 
Freq. (MHz) 

TModel (10-49) 
rno model (1049) 

Model No. 
Imped. Ratio 
Freq. (MHz) 

T Model (1049) 
TMO model (lO49) 

Model No. 
Imped. Ratio 
Freq. (MHz) 

Tmoclel (10-49) 
rno Model (1049J 

Model No. 
Imped. Ratio 
Freq. (MHz) 

11·4) 

Tl-l n·1H Tl,5-1 12.5-6 T4-6 TIl-I TIl-IH T16-1 Tl6-1H 

TM01·] TMOI.5-1 lM02.S-6 lM04-6 lM09-1 TMOl6-1 

I I 1.5 2.5 4 9 9 16 16 

.15·400 8-300 .1·300 .01·100 .02·200 .15-200 2·90 .3-120 7·85 

$2.95 $4.95 $3.95 $3.95 $3.95 $345 $5.45 $3.95 $5.95 

$4.95 $6.75 $6.45 $6.45 $645 $6.45 

Tl-IT 1'2-IT T2.5-6T 'f3.IT T4-1 T4-1H TS-lT TIl-IT 

TMOI.IT TM02-lT TM02,5-6T lM03-IT lM04-1 lMOS-IT lMOl3-IT 

I 2 2.5 3 4 5 13 

.05·200 .07·200 .01-100 .05-250 .2·350 8-350 .3-300 .3-120 

$3.95 $4.25 $4.25 $3.95 $2.95 $4.95 $4.25 $4.25 

$6.45 $6.75 $6.75 $6.45 $4.95 $6.75 $6.75 

1'2-1 'f3.1 T4-2 'J'8.1 T14-1 

lM02-1 m03-1 lMo..2 lMOB-I lMOl4-1 

2 3 4 8 14 

.025-600 .5·800 .2-600 .15-250 .2·150 

$3.45 $4.25 $3.45 $3.45 $4.25 

$5.95 $6.95 $5.95 $5.95 $6.75 

Ff1.!~l FlBl·l FTBl.6 FfBl-1-75 
1.5 I I I 

.1-400 .2·500 .01.125 .5-500 
$29.95 $29.95 $29.95 $29.95 

o Mini-Circuits 
A DiviSIon of Scientific Components Corp. 

World's largest matlufac~ure, of Double Balanced Mixers 
2625 East 14th Street. Brooklyn, New York 11235 (212)769-0200 

Domestic and International Telex 125460 International Telex 620156 

C59REV. B 
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the worlds smallest and 
low~st pri~ed flatpack mixer 
shrinJ{s SIze and cost. 
The ASK-l from Mini-Circuits $595 (10-49) 

Mini-circuits 
Model ASK-I/Pla,"c Case 

Until now, the smallest mixer f1atpack available 
was 0.510 by 0.385 inches or 0.196 sq. inches. 

Now, Mini·Circuits introduces the ultra-com
pact ASK series, measuring only 0.300 by 0.270 
inches or 0.081 sq. inches, more than doubling 
packaging density on a PC board layout. 

Utilizing high Production techniques devel
oped by Mini-Circuits, the world's largest manu
facturer of double-balanced mixers, the ASKI is 
offered at the surprisingly low price of only $5.95 
(in 10 quantity). 

Production quantities are available now for 
immediate delivery. And, of course, each unit is 
manufactured under the high quality standards 
of Mini-Circuits and is covered by a one-year 
guarantee. 

ASK·! SPECIFICATIONS 

FREQUENCY RANGE: 
RF. LO: 1·600 MHz; 
IF: DC·600 MHz 

CONVERSION LOSS: 
One Octave from Bandedge: 8.5 dB Max. 
Mid·Range: 7.0 dB Max. 

ISOLATION: 
L·R: 45 dB Typ.; L·I: 30 dB Typ. 

ABSOLUTE MAXIMUM RATINGS: 
Total Input Power: 50 mW 
Total Input Current, peak: 20 rnA 
Operating Temperature: - 55"C, + lOO'C 
Storage Temperature: -55"to + lOO"C 
Pin Temperature (10 sec): + 260'C 

WEIGHT: .35 grams CASE: Plastic 
(.01 ounces) 

t;;I Mini-Circuits 
A Division of Scientific Components Corp. 

World's largest manufacturer of Double Ba/anced Mixers 
2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200 

Domestic and International Telex 125460 International Telex 620156 

3450 

52 REV A 
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3450 MICROWAVE COMPONENTS 

computer-eutomatedl performance data 
... at no extra charge 

Need data at frequencies othertban those supplied? 

3450 

Fully detailed specs on mixer conversion loss, isolation, 
VSWR, and intermod characteristics. No more guesswork on 
how your selected mixer will interact with filters, see how 
critical parameters vary with frequency, spot in-band 
spurious responses, observe how LO drive variations affect 
VSWR and intermod ... with precise c;lata points generated 
from a computer. controlled HP 8566A spectrum analyzer. 

No problem ... justcontactusandwe'llcomplypromptiy. 
CAPO-exclusive with Mini-Circuits. 

EEM 1983 

finding new ways ... 
setting higher standards 

rt;;JH~nimCircuits 
A DIVISion 01 SCientifiC Components Corporation 

World's largest manufacturer of Double Balanced Mixers 
2625 East 14th Street. Brooklyn. New York 11235 (212)934-4500 

Domestic and International Telex 125460 International Telex 620156 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

C77REV.A 
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double 
balanced 

mixers 
standard level (+ 10 dBm LO) 

50 KHz to 2000 MHz 
only $2695 (5-24) 

AVAILABLE IN STOCK FOR 
IMMEDIATE DELIVERY 

• miniature 0.4 x 0.8 x 0.4 in. 

• MIL-M-28837/1A performance* 
• low conversion loss 6.0 dB 

• high isolation 25 dB 

SRA-220 SPECIFICATIONS 

FREQUENCY RANGE, (MHz) 
LO,RF .05 - 2000 
IF .05 - 500 
CONVERSION LOSS, dB TYP. MAX. 
One octave from band edge 6.0 7.5 
Total range 7.0 9.0 
ISOLATION, dB TYP. MIN. 
.05-.5 LO-RF 25 20 

La-IF 25 20 

.5-1000 LO-RF 40 30 
LO-IF 40 30 

1000-2000 LO-RF 30 20 
La-IF 25 15 

Signal 1 dB Compression level +3.dBm 

For complete specifications and performance 
curves refer to the 1980-1981 Microwaves Product 
Data Directory, the Goldbook or EEM. 

*units are not QPL listed 

MICROWAVE COMPONENTS 

hi-level 
mixers 

( + 17 dBm LO)' 

.L·~ 1 

0.5 to 500 MHz 
only $ 1795 (5-24) 

IN STOCK . .. IMMEDIATE DELIVERY 

• RF input upto +10dBm 
• MIL-28837/1A-08N 

performance' 
for-08S specify SRA-1 H HI-REL , 

• NSN 6625-00-594-0223 

• low conversion loss, 6dB 

• hi isolation, 40dB 

• hermetically-sealed 

• hi reliability, diode burn-in 
1 volt, 168 hrs., 1500 C 

• 1 year guarantee 
*Units are not QPL listed 

SRA-1 H SPECIFICATIONS 

FREQUENCY RANGE, (MHz) 
La, RF 0.5-500 
IF DC-500 
CONVERSION LOSS, dB 
One octave band edge 
Total range 

TYP. MAX. 

ISOLA TlON, dB 
low range LO-RF 

La-IF 

mid range LO-RF 
La-IF 

upper range LO-RF 
La-IF 

5.5 7.5 
6.5 8.5 

TYP. 
55 
45 

45 
40 

35 
30 

MIN. 
45 
35 

30 
30 

25 
20 

SIGNAL 1dB Compression level +10 dBm 

For complete specifications and performance 
curves refer to the Microwaves Product 
Data Director, the Goldbook, EEM, 
or Mini-Circuits catalog 

3450 

ultra 
hi-level 
mixers 

(+27dBmLO) 

.05 to 500 MHz 
only $7495 (1-9) 

IN STOCK . .. IMMEDIATE DELIVERY 

• low distortion, +38 dBm 
intercept point, (two-tone, 
3rd order) 

• up to +24 dBm RF input 

• low conversion loss, 6 dB 

• hi isolation, 40 dB 

• miniature 0.4 x 0.8 x 0.4 in. 

• hermetically-sealed 

• MIL-M-28837/1A 
performance* 

• one year guarantee 
*Umts are not QPL listed 

VAY-1 SPECIFICATIONS 

FREQUENCY RANGE, (MHz) 
LO-RF 0.05-500 
IF 0.02-500 
CONVERSION LOSS, dB 
One octave from band edge 
Total range 
ISOLATION, dB 
low range LO-RF 

La-IF 

mid range LO-RF 
La-IF 

upper range LO-RF 
La-IF 

TYP. 
6.0 
7.5 

TYP. 
47 
47 

46 
46 

35 
35 

MAX. 
7.5 
8.5 

MIN. 
40 
40 

35 
35 

25 
25 

SIGNAL 1 dB Compression level +24 dBm Typ. 

linding new ways. . . finding new ways. . . finding new ways ... 
setting higher standards setting higher standards setting higher standards 

t:;1Mini-Circuits t:;1Mini-Circuits t:;1Mini-Circuits 
A DIVISion of SClentlhc Components Corporation 

Worlds largest manufacturer of Double Balanced Mixers 

2625E.14thSt. B'klyn, N.Y.11235(212) 769-0200 
85-3 REV. ORIG. 

A DIVISion of SCientific Components Corporation A DIVISion of SCientifiC Components Corporation 
Worlds largest manufacturer of Double Balanced Mixers Worlds largest manufacturer of Double Balanced Mixers 

2625E. 14th.St. B'klyn, N.Y. 11235 (212) 769-0200 2625E. 14thSt. B'klyn, N.Y. 11235(212) 769-0200 
c 72-3 REV. B C74·3 REV. B 
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3450 MICROWAVE COMPONENTS 3450 

WIDEBAND POWER DIVIDERS/COMBINERS, 
HYBRID TRANSFORMERS, & TERMINATIONS Worth Hills 
POWER DIVIDERS/COMBINERS 
0.2 - 110 and 30 - 225 MHz 
2, 4, and B-way 
50 and 75 ohms 

Series 01 and 10 Power Dividers are designed for low power applications 
in the 0.2 to 110 and 30 to 225 MHz frequency ranges. 
Hybrid Junction Techniques are employed to assure superior isolation and 
minimal insertion loss. VSWR is optimized at all ports. 
50 and 75 ohm impedances are standard. Other impedances available on 
special order. 

2·WAY 4·WAY 8·WAY 

Model 50· II 75· 201RA 201RA 
50· 175. 

210RA 210RA 50· II 75· 401RB 401RB 50· II 75· 410RB 410RB 50· II 75· 801SA 801SA 50· II 75· 810SA 810SA Cl> 
Impedan~e (0) 50 I 75 50 I 75 50 I 75 50 I 75 50 I 75 50 I 75 ~ . .:t. ,,; . n' Frequency Range (MHz) 0.2 - 110 30 - 225 0.2·110 30 - 225 0.2·110 30·225 "", 
Insertion Loss (dB) 0.5 1.0 0.5 1.0 1.0 1.5 (;,;, Isolation (dB min) 30 30 30 30 30 30 

~~'~~'!\t.,lh Amplitude Balance 0.5 0.5 0.5 0.5 1.0 0,5 ,,,...1 (±dB) ~JIIJ1.." 
~~4'O 

Phase Balance, (± 0) 0.5 2.0 1.0 2.0 0.5 2.0 
Input VSWR 1.1 1.25 1.1 1.25 1.1' 1.25 11 
Input Power (walts) 5 3 5 3 5 3 
Case Style RA RA RB RB SA SA 
Weight (gm) 50 50 65 65 160 160 

CASE STYLES 
HYBRID TRANSFORMERS 

:1.33J 

SUM & DIFFERENCE DIFFERENCE DIVIDER 
[ 1.331 

(4-portl (3-portl O==t, &@[J2 
A 

1 
, 
j; ." 

"'<' ' . .>~ 

6 .9~ 
A-B+- r--+ A+B ADA-. 8Q .~3 

B ' RA RB 

1 
[1.33l r1.8l 

IT' B • • I 0-,1 : ® : 3.50 
Port Impedance son I 75n _1 , ___ J Type 50·212RE 75·212RE 

Frequency Range 0.2·110 MHz 
Insertion Loss 1 dB max 

cq ® P .~3 61.po Isolation 30 dB min 
Amplitude Balance ±.3 dB 
Phase Balance 10 max RE SA 
VSWR 1.20 max 

'-

Power 0.5 watt max BNC Connectors are standard. Other connectors available on speJ;ial order. 
Stud mounting standard. ,,\,\ 

Port Impedance son I 751! Different case styles, including printed circuit types with sold:r' termi-
Type 50-221RA 75·221RA nals, available on special order. 

Frequency Range .2 -110 MHz 
Insertion ~oss 1 dB max 
Isolation 30 dB min SPECIAL UNITS - 10 Hz to 1 GHz 
Null 40 dB min 
VSWR 1.20 max In addition to our standard lines, North Hills custom designs to 
Power 0.5 walt max specific requirements. Examples of these include: 

• Active unity - or high-gain power splitters, adders and com-
biners. 

TERMINATIONS • High power divide rs. 
Model Impedance Frequency Range VSWR Connector • Resistive dividers from dc to 500 MHz 

R50-101 500 DC -1 GHz 1.06 max. BNC Male • Power dividers for video applications with response down to 
1 kHz. -R75101 750 DC 1 GHz 1.06 max. BNC Male • Non-standard Impedances. 

Worth Hills c:Electronics, INC 
GLEN COVE, N.Y. 11542 • 516-671-5700 

EEM 1983 For manufacture'rs' sales offices refer to Manufacturers & Sales Offices Directory 1·1653 



CROSS REFERENCE CARDS (61) 

LABELS FIT 
THIRD-CUT 
FILE FOLDERS 
(NOT SUPPLIED) 

WONDERFILE! 
j;Jl-new in '82! The EEM File System has been 

com~ietely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The newEEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
. Cards so you can quickly and easily find multi

product catalogs. 
The EEM File System is complete and can save 

you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 
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MicroU7ave Filters and RF Attenuators 
TUBULAR 
LOWPASS 
FILTERS 

TUBULAR 
BANDPASS 
FILTERS 

TUNABLE BAND
PASS FILTERS 

SUBMINIATURE 
AND MINIATURE 
ROTARY STEP 
ATTENUATORS 
Available in nine 
models with ranges 
from 1 to 100 dB 

Cutoff frequency range: 
30 to 2,750 MHz. 
Available with 2 thru 12 
sections and virtually 
any RF connector. 

Featuring 0.1 dB 
Chebyschev design. these 
cover 30 to 2,400 MHz, 
2 to 30% bandwidth, 2 to 
12 sections. 

SERIES TLP 
100 to 2,750 MHz 

Yz" diam. 
low cost 

small size 

SERIES TBP 
100 to 2,400 MHz 

Y2" inch diam. 
lowest cost 

most popular 

MANUAL VERSION 
Iris-coupled. 0.05 dB 
Chebyschev design. 
Frequency-Reading Dials. 
Full Octave Coverage 48 
MHz to 4 GHz Range. Indi
vidually Calibrated. Vernier 
Tuning, 3 or 5 sections. 

SPECIFICATIONS 
VSWR 
Impedance 

Maximum Input Power 
Dial Accuracy -

Model dB dB 
No. Range Steps 

8051 0·60 10 
8052 0·10 1 
8120 0·100 10 
8121 0·60 10 

Accuracy to 8122 0-10 1 
0.5% 8123 0·1 OJ 
Quai/able 8131 0·70 10 
in custom 8132 0·10 1 
units. 8133 0-1 0.1 

TANDEM MOUNTED Model dB dB 

ROTARY STEP No. Range Steps 
8107 0·69 1 

ATTENTUATORS 8140 0·109 1 
Combinations of 8142 0·69 1 
step units (described 8149 0·10.9 OJ 
above) in one assembly 

BENCH TYPE Model dB dB 

ROTARY STEP No. Range Steps 

ATTENUATORS 8128 0·100 10 
8129 0-10 1 

Discrete instruments 8143 0-110 1 
for electonics lab. 8145 0-80 1 
production, testing. 8148 0-11 0.1 
or quality assurance 

SERIES TLA 
50 to 1,500 MHz 

%" diam. 
intermediate loss 

size power 

SERIES TBA 
50 to 1,000 MHz 

%" inch diam. 
medium loss 
and power 

TTA 3% & 5 % SERIES 

1.5: 1 Maximum 
50 Ohms 
20 Watts 

±1% 

SERIES TLC 
30 to 1,000 MHz 

lY." diam. 
low loss 

highest power 

SERIES TBC 
30 to 900 MHz 
1 Y." inch diam. 

lowest loss 
highest power 

TTF 5% SERIES 

1.5: 1 Maximum 
50 Ohms 

50 Watts 
±1% 

COMPUTER-CONTROLLED VERSION 
New, digitally-addressable tunable 
rf filters also available with IEEE 488, 
RS232 and BCD addressing. 

Frequency Impedance VSWR Accuracy· 
Range (ohms) 
2GHz 50 1.3:1 max. 3%. 
2GHz 50 l.3:1 max. ±0.2 dB or 3% 
2GHz 50 l.3:1 max. 3% 
2GHz 50 1.3:1 max. 3% 
2GHz 50 1.3:1 max. ±0.2 dB or3% 

500 MHz 50 l.3:1 max. ±02dB 
1 GHz 75 l.3:1 max. 3% 
1 GHz 75 l.3:1 max. ±0.2 dB or 3% 

500 MHz 75 1.3:1 max. ±0.02 dB 

Frequency Impedance VSWR Accuracy 
Range (ohms) 
2GHz 50 ±0.2 dB or 3% 
2GHz 50 ±0.2 dB or 3% 
2GHz 50 ±0.2 dB or 3% 

500 MHz 50 de 1{):ll~lMHI ±0.2 dB or 3% 
l:~ 1 I1M\ 

Frequency Impedance VSWR Suracy 
Range (ohms) 

.2GHz 50 3% 
2GHz 50 ±0.2 dBor3% 
2GHz 50 ±0.2 dBor3% 
1 GHz 75 ±0.2 dB or3% 

500 MHz 50 l.3:1 max. 

Since 1960. Telonic has been a leading name in precision electronic 
components. Telonic's approach is to offer an exceptionally wide choice 
of standard filter types that can be delivered promptiy- and which meet 
your specification requirements. Electrical test design data accompanies 
each order on request - and is your guarantee of quality assurance. 

Call toll free for specs, prices and delivery 
on standard or special orders. 

In the early 1960's when Telonic needed a precision step attenuator 
for one of their newly designed sweep generators, they had to revert to 
the ultimate supplier-themselves -to get the performance and depend
ability the instrument engineer demanded. Today, the product line has 
expanded into a complete series of rotary step, toggle, fixed, program· 
mable, and custom units. 

• Technical assistance. Custom designs. Competitive prices. Out· 
standing product quality - backed by full warranty. Prompt delivery of 
stock items. 

~®TELONIC BERKELEy INC. l' A SUBSIDIARY OF BERKELEY INDUSTRIES 

2825 Laguna Canyon Road, Laguna Beach, CA 92652 
Tel: 800/854-2436, (714/494-9401 in CAl, 
Telex: 18-2720 Domestic, 47-20277 Foreign 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1655 
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MICROWAVE COMPONENTS 

• 1RAK MICROWAVE CORPORATION 
CIRCULATORS AND ISOLATORS 
Drop-In Type 

ISOLATORS 
POWER RATING 

FREQ. MODEL # BANDWIDTH ISOLATION INSERTION VSWR OPERATING PEAK AVERAGE HEAT SINK SIZE 
RANGE (GHz) ISOLATORS "" dB min. lOSS max. TEMP. POWER POWER TEMP. (INCHES NOMINAL) 

dB max. C KW WAns C L W H 

0.5-0.7 29*0401 5 20 0.7 1.25 -54 to +95 0_1 1.0 +50 1.00 X 1.00 X 0.30 
0.7-1.0 29*0501 7 20 0.6 1.25 -54 to+95 0.1 1.0 +50 1.00 X 1.00 X 0.30 
1.0-1.3 29*1401 10 20 0.5 1.25 -54 to +95 0.1 1.0 +50 1.00 X 1.00 X 0.30 
1.3-1.65 29*1501 10 20 0.5 1.25 -54 to+95 0.1 1.0 +50 1.00 X 1.00 X 0.30 
1.65-2.0 29*1601 5 20 0.5 1.25 -54 to +95 0.1 1.0 +50 .075 X .075 X 0.25 
2.0-2.5 29*3401 10 20 0.5 1.25 -54 to+95 0.1 1.0 +50 0.75 X 0.75 X 0.75 
2.5-3.7 29*3501 10 20 0.6 1.25 -54 to+95 0.1 1.0 +50 0.75 X 0.75 X 0.75 
2.5-3.7 29*3601 5 18 0.6 1.30 -54 to+95 0.1 1.0 +50 0.50 X 0.50 X 0.25 
3.7-4.6 29*6401 5 18 0.6 1.30 -54 to +95 0.1 1.0 +50 0.50 X 0.50 X 0.25 
4.6-6.2 29*6501 10 18 0.6 1.30 -54 to +95 0.1 1.0 +50 0.50 X 0.50 X 0.25 
6.2-8.0 29'6601 10 18 0.6 1.35 -54 to +95 0.1 1.0 +50 0.50 X 0.50 X 0.25 
8.0-10.0 29'9401 10 18 0.6 1.35· -54 to +95 0.1 1.0 +50 0.50 X 0.50 X 0.25 
10.0-12.0 29'9501 10 18 0.6 1.35 -54 to +95 0.1 1.0 +50 0.50 X 0.50 X 0.25 
12.0-15.0 29'2401 10 17 0.6 1.45 -54 to +95 0.1 1.0 +50 0.50 X 0.50 X 0.25 
15.0-18.0 29'2501 10 17 0.6 1.45 -fi4 to +95 01 1.0 +50 0.50 X 0.50 X 0.25 

NOTE: Circulators are also available. 

Ultraminiature. shielded drop-in isolators and circulators. 

CIRCULATORS 

MODEL # 

79'6101 
79'9001 
79'2001 
79A9101 

FREQUENCY 
(GHz) 

4-8 
8-12 
12-18 
8-12 

I ~NSERTIO~ 1 PEAK AVG HEAT SIZE SIZE 
~"".,," I'~;~ ~ _ ~M"~ ~ -" "" "" """"' % dB min. dB max. max ~_l§.~f (w) (WI TEMP. INCH INC~_ 

10 18 .5 13 -54 to +95 500 25 50 375 .200 
10 18 I .4 1.3 -5410+95

1
50 20 50 .2501.156 

10 17 .5 135 -54 to +95 50 20 50 .250 156 
FULL 16 17 1.45 -5410+95150 20 50 .375[.200 
BAND 

I I I I I 

ISOLATORS 

89'6101 4-8 10 20 .5 1.25 -54 to+95 50 .7 50 .375 .200 
89'9001 ·8-12 10 20 .4 1.25 -54 to +95 50 .5 50 .250 .156 
89'2001 12-18 10 17 .5 1.35 -54 to +95 50 .5 50 .250 .156 
89A2201 12-18 FULL 17 .7 1.50 -5510 +100 50 .7 50 .250 .156 

BAND 
. 89A91 01 8-12 FULL 16 .7 1.45 -54 to +95 50 .5 50 .375 .200 

BAND 

4726 Eisenhowel' Bouleval'd • Tampa, Florida 33614 • (813)884-1411. TLX:52-827. TWX: 810-876-9140 

3450 
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• mAl( MICROWAVE CORPORATION 

CIRCULATORS AND ISOLATORS 
OCTAVE AN D BROAD BAN DWI DTH COAXIAL TYPE 

• 

ISOLATORS _____ PQWER RA!ING __ ~ __ _ 

FREQ. MODEL # ISOLATION INSERTION VSWR OPERATING PEAK AVERAGE HEAT SINK SIZE 
RANGE (GHz) dB min. LOSS max. TEMP .. POWER POWER TEMP. (Inches Nominal) 

dB max. C KW WAITS C L W H 

1.0-2.0 60All0l 15 0.6 1.40 o to +50 0.2 1.0 +35 1.60 X 1.60 X 0.75 
2.0-4.0 60A3001 18 0.5 1.30 -10to+70 0.6 1.0 +40 1.00 X 1.00 X 0.50 
2.6-5.2 60A3011 18 0.5 1.30 -25 to +80 1.0 1.0 +45 1.00 X 1.00 X 0.50 
3.0-6.0 60A6301 18 0.5 1.40 -45 to +85 0.1 1.0 +50 0.75 X 0.75 X 0.50 
4.0-8.0 60A6001 18 0.5 1.30 -45 to +95 2.0 1.0 +50 0.75 X 0.75 X 0.50 
5.0-10.0 60A6071 18 0.5 1.30 -55 to +95 0.5 2.0 +50 0.75 X 0.75 X 0.50 
6.0-12.0 60A9201 16 0.7 1.35 -55 to +95 0.1 1.0 +50 0.75 X 0.75 X 0.50 
8.0-12.4 2089201 20 0.5 1.30 -55 to +110 0.5 3.0 +50 0.50 X 0.50 x. 0.50 
8.0-16.0 60A2001 17 0.5 1.35 -40 to +95 0.5 3.0 +50 0.50 X 0.50 X 0.50 
7.5-18.0 60C2051 14 0.9 1.50 -54 to +95 0.5 3.0 +50 0.50 X 0.50 X 0.50 
12.0-18.0 2082201 18 0.5 1.30 ·55 to +110 2.0 3.0 +50 0.50 X 0.50 X 0.50 
8.0-18.0 60A2051 14 0.6 1.50 -54 to +95 0.5 3.0 +50 0.50 X 0.50 X 0.50 
18.0-22.0 20A8101 18 0.7 1.30 ·54 to +95 .. Q.L_~- +50 0.50 X 0.50 X 0.50 

NOTE: Circulators are also available. 

WAVEGUIDE 

FREQUENCY MODEL ISOLATION INSERTION VSWR POWER MAX. LENGTH WEIGHT WAVEGUIDE FLANGE 
GHz # dB min, LOSS BILATERAL KW W. INCHES OUNCES TYPE TYPE 

dB max. PEAK AVE. NOMINAL 

5.85-8.2 X8951L1 30 1.0 1.15 20 20 5.00 32 RG-50/U UG-344/U 
5.85-8.2 X8103L1 30 1.0 1.15 20 20 6.13 56 RG-50/U UG-344/U 
7.05-10.0 XL103L1A 30 1.0 1.15 5 20 6.13 36 RD-51/U UG-51/U 
8.2-12.4 X956L1 30 1.0 1.10 10 40 4.50 24 RG·52/U UG-39/U 
8.2-12.4 Xl10LlA" 30 1.0 1.10 5 20 5.00 28 RG-52/U UG-39U 

10.0-15.0 MlllL1 30 1.0 1.15 10 10 5.00 32 WR-75 WR·75 
12.4-18.0 Ku915L1 30 1.0 1.10 10 20 4.00 24 RG-91/U UG-419/U 
12.4-18.0 Kul10Ll" 30 1.0 1.15 10 10 5.00 28 RG-91/U UG-419/U 
18.0-26.5 2561-1810" 25 1.0 1.25 3 3 4.50 6.0 WR-42 UG-595/U 
26.5-40.0 2571-1810' 23 1.5 1.15 3 3 4.125 5.5 WR-28 UG-599/U 

Specifications subject to change without notice. 

*These units are normally available from stock. 

4726 Eisenhowe .. Boulevard. Tampa, Florida 33614 0 (813) 884·1411 0 TLX: 52·827. TWX: 810·876·9140 
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MICROWAVE COMPONENTS 

• 1RAK MICROWAVE CORPORATION 

GaAs FET AMPLIFIERS 

Drop-In Wide Band 
Temperature Compensated Type 

MAXIMUM 
FREQUENCY GAIN (dB)12 NOISE FIGURE ('B) 

MODEL GH. MINIMUM NOMINAL 

8081-1801 2.0 -8.0 8.0 9.0 
8081-1802 2.0 - 8.0 17.0 18.0 
8081-1603 2.0 - 8.0 25.0· 27.0 
8081-1604 2.0 - 8.0 34.0 38.0 
8081-1605 2.0 - 8.0 43.0 45.0 
8081-1610 2.0 - 6.0 15.0 16.0 
8081-1811 2.0 - 6.0 24.0 25.0 
8081-1612 2.0 - 8.0 32.5 34.0 
8081-1301 2.0 - 4.0 12.0 13.0 
8081-1302 2.0 - 4.0 24.0 25.0 
8081-1303 2.0 - 4.0 39.0 40.0 
8081-1620 4.0 - 8.0 13.0 14.0 
8081-1821 4.0 - 8.0 21.0 22.0 
8081-1822 4.0 - 8.0 28.5 30.0 
8081-1201 6.0 -18.0 13.0 14.0 
8081-1202 6.0 -18.0 16.5 18.0 
8081-1203 6.0 -18.0 21.0 23.0 
8081-1210 8.0 -18.0 4.0 5.0 
8081-1211 8.0 -18.0 8.0 10.0 
8081-1212 8.0 -18.0 13.0 14.0 
8081-1213 8.0 -18.0 16.5 18.0 
8081-1214 8.0 - 18.0 20.0 22.0 
8081-1901 8.0 - 12.0 12.0 13.0 
8081-1902 8.0 - 12.0 16.5 18.0 
8081-1903 8.0 - 12.0 21.0 23.0 
8081-1904 8.0 -12.0 26.0 28.0 
8081-1220 12.0 -18.0 12.5 14.0 
8081-1221 12.0-18.0 16.0 18.0 
8081-1222 12.0 - 18.0 19.5 22.0 
8081-1223 12.0 - 18.0 23.5 26.0 

'Gain over temperature and frequency. 
"54'C to +85'C. 

MAXIMUM ·54°C 

10.0 5.5 
19.0 5.5 
29.0 5.5 
38.0 5.5 
47.0 5.5 
17.0 4.0 
28.0 4.0 
35.5 4.0 
14.0 3.0 
26.0 3.0 
41.0 3.0 
15.0 5.0 
23.0 5.0 
31.5 5.0 
15.0 7.5 
19.5 7.5 
25.0 7.5 
6.0 7.5 
12.0 7.5 
15.0 7.5 
19.5 7.5 
24.0 7.5 
14.0 4.5 
19.5 4.5 
25.0 4.5 
30.0 4.5 
15.5 6.5 
20.0 6.5 
24.5 6.5 
28.5 6.5 

'Supply voltage may be any value between + 1 2 and + 18 VDC. 
'Power output at 1 dB compression. 

+2S"C """S'C 

8.0 7.0 
8.0 7.0 
8.0 7.0 
8.0 7.0 
8.0 7.0 
4.5 5.5 
4.5 5.5 
4.5 5.5 
3.5 4.5 
3.5 4.5 
3.5 4.5 
5.5 6.5 
5.5 6.5 
5.5 6.5 
8.0 9.0 
8.0 9.0 
8.0 9.0 
8.0 9.0 
8.0 9.0 
8.0 9.0 
8.0 9.0 
8.0 9.0 
5.0 6.0 
5.0 6.0 
5.0 6.0 
5.0 6.0 
7.0 8.0 
7.0 8.0 
7.0 8.0 
7.0 8.0 

3rd ORDER 
MINIMUM INTERCEPT 

POWER OUT dBm 
(dBm)4 mm 

+12 +22 
+12 +22 
+12 +22 
+12 +22 
+12 +22 
+14 +24 
+14 +24 
+14 +24 
+9 +19 
+10 +20 
+10 +20 
+10 +20 
+10 +20 
+10 +20 
+9 +19 
+9 +19 
+9 +19 
+10 +20 
+10 +20 
+10 +20 
+10 +20 
+10 +20 
+9 +19 
+9 +19 
+9 +19 
+9 +19 
+10 +20 
+10 +20 
+10 +20 
+10 +20 

mA max PACKAGE 
@ OUTLINe 

WWR2 +15VOC2,3 

2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 

..I~t.. 
8.1 

40 Fl 
80 F2 

180 F8 
220 F3 
280 F4 
100 Gl 
140 G2 
180 G3 
60 Fl 

100 F8 
140 F3 
100 F7 
140 F8 
180 F3 
180 H3 
220 114 
260 . H5 
40 Hl 
80 H2 

180 H3 
220 114 
260 H5 
140 H6 
180 H3 
220 H4 
260 H5 
180 H3 
220 H4 
260 H5 
300 H7 

length in/mm 

H1 .659/16.7 
H2 1.186/30.1 
H3 2.497/63.4 
H4 3.024/76.8 
H5 3.551190.2 
He 1.970/50.0 
H7 4.078/103.6 

'Refer to photographs on top of next page. 

Amplifier is shipped with con- After test, screws are removed. Connector is removed. Unit re- Amplifier is ready to drop into 
nectar in placetosimplifytesting. mains hermetically sealed. microstrip circuit. 

TRAK PAK" impedance remains 
50 ohms. 

3450 
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3450 MICROWAVE COMPONENTS 

fir 1RAK MICROWAVE CORPORATION 
GaAs FET AMPLIFIERS 

CUSTOM DESIG N 
TRAK manufactures custom designs tailored to 
specific requirements. A few examples are depict
ed below. 

ULTRA-THIN 

Special thin package design which features sem~ 
rigid coax cables at the input and output. Units 
are tested with SMA connectors attached as 
shown. User may cut cable length to meel instal
lation reqUirements.,::::", "..";!~!'~i,. 

~~i:.:,,!II,,IIIII,I!,,,··" ._"" 

Frequency: 2 - 6 GHz :'~." '" 

Gain: 28 dB min. ~ ~ 
Gain Flatness: +2 dB, <SI 
Noise Figure: 6 dB max. 
Output: +18 dBm min. at 1 dB compression. 
Temp. Range: -30 to +71"C 
VSWR: 2:1 
Phase Matching: ±30" at 25"C 
Gain Matching: ±1 dB at 25"C 
Supply: +15V at 160 rnA 
Size: 3.6" x 1.0" x 0.15" 

AMPLIFIER/COUPLER 
Broadband amplifiers which contain microstrip 
coupler for additional input coupling or output 
power monitoring. 

A~ OR 

C 
Frequency: 4 - 12 GHz 
Gain: 26 dB min. 
Noise Figure: 6.5 dB max. 
1 dB comp point: +10 dBm 
Gain Flatness: ±2 dB 
Coupler: input or output coupler, 

customer specified value 
VSWR: 2.0:1 
Temp: -30 to +71"C 

VARIABLE GAIN 

Frequency: 2 - 6 GHz 
Gain: 20-30 dB typical 
TTL Gain Control: 20 dB typical 
VSWR: 2:1 
Temp. Range: -54 to +115"C 

IFM AMPLIFIER 

Frequency: 6 - 12,GHz 
Gain: 60 dB typical 
Gain Flatness: ±1 dB 
Power: +13±1 dBm. at 1 dB compression. 
Temp. Range: -54 to 85"C 
Supply: +6VDC @ 400 rnA, typical 

AMPLIFIER FAMILY 

• Broadband - Low noise amplifiers in 2 - 18 GHz 
frequency range 

iii Custom designed packages to customer 
specifications 

iii Temperature compensation available 
• Phase matching capability 
• Input, output couplers, or bite test functions available 
• SMA connectors 
• Drop-in configurations 
• 1 watt power amplifiers 

FET Amplifiers Also Available: 
• Temperature Compensated Wldeband Coaxial 
• Non-Temperature Compensated Wldeband 

Coaxial and Drop-Ins 
• Non-Temperature Compensated Narrowband 

Coaxial and Drop-Ins 
• Customized-Designs to Your Specifications 

Send Today For Complete Catalog. 

4726 Eisenhower Boulevcud • Tampa, Florida 33614 • (813) 884·1411 • TLX: 52-827. TWX: 810·876·9140 
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MICROWAVE COMPONENTS 

• 1RAK MICROWAVE CORPORATION 
OSCILLATORS, COMB GENERATORS, IF AMPLIFIERS 
AND POWER AMPLIFIERS 

12 - 18 GHz GaAs FET 
Dielectrically Stabilized 
Oscillators (DSO's) 
ELECTRICAL SP.ECIFICATIONS 
frequency: 
frequency Set Accuracy: 
Power Oulpul: 
I"band Spurious: 
Stabillly: 

Factory .et between 8and 18 GHz 
±1 MHz 
+12 dBm minimum 
None 

Frequency vs temperature 5ppmrC maximum 
Frequency pulling: t MHz peak to peak Into 3:1 load VSWR 
Frequency pushing: 2 KHZ/volt, typical 
POYIBr vs temperature: ±1 dB 

Power Supply: +15 vec @ 10 mA, nominal 
ENVIRONMENTAL SPECIFICATIONS 
Operating Temperature Range: -54 to +115°C 
Storage Temperature: -54 to+12S"C 
Shock: 1 OOg, 11 ms 
Vibration: 20g,· 2D-2000cps 

MECHANICAL SPECIFICATIONS 
Size: 2.28. 1.0. 1.0 Inches(80.25.5x25.5mm) 

nominal, excluding projections 
Weight 100 grams, nominal 
RF connector: SMA Female 
DC connections: Solder Terminal 

Option.: Thefollowing components can be added totallorthe 08clllalori0 meet 
specific system requirements and to obtain the optimum cost-performance 
tradeoff. 

• PIN switch for dual frequency mode. 
• Amplifier stages for Increased output power. 
• RF coupler for RF power monitoring or other functions. 
• Power dividers for driving multiple mixers. 
• PIN attenuator for external amplitude modulation. 
• Varactors for external frequency modulation. 
• Heater for increased frequency stability. 

In addition to adding other functions, TRAKcsn provide special models to provide 
minimal FM under 50g operating vibration. Models with mechanical tuning 
capability are also available. 

6700 Series 

Also Available: 
• Other Oscillators-Cavity Stabilized, Crystal-Controlled, 

Pulsed-Up To Ka Band 
• Frequency Multipliers 
• Microwave Subsystems and Receivers 
• YIG Components 
• Custom Desigrls 

Send Today For Complete Catalog 

DIELECTRICALLY STABILIZED OSCILLATORS (DSD's) 

Frequency Outpul Second 
Model Range Power Harmonic (Ounces Size, Inches 
Number (GHz). (mw Minimum) (dBc min.) NominaQ Nominal, 
6800-1300 3.65-4.05 30 30 3.0 2.7xl.7.1 
6800-16104.25-4.75 30 30 2.5 2.5xl.5 •. 9 
6600-1611 4.75 - 5.25 30 30 2.5 2.5.1.5x.9 
6800-16125.10-5.80 30 30 2.5 2.5.1.5 •. 9 
8800-16135.40-5.90 30 30 2.5 2.5xl.5x.9 
8800-16145.80-6.10 30 30 2.5 2.5'1.5 •. 9 
6800-16155.70-6.20 30 30 2.5 2.5.1.5x.9 
6800-1616 5.90 - 6.40 30 30 2.5 2.5x 1.5 •. 9 
8800-1617 8.40 - 6.90 30 30 2.5 2.5.1.5x.9 
8800-16187.00-7.45 15 35 2.0 2.2.1.3 •. 9 
6800-19108.00-8.40 15 35 2.0 2.2xl.3x.9 
6800-1911 8.80-9.00 15 35 2.0 2.2.1.3 •• 9 
6800-19129.00-9.50 15 35 2.0 2.2xl.3x.9 

Power Supply: 
Frequency Stability: 
Temperature Range: 

·15 VDC@ 30 mA nom. 
10ppml C max. 5 ppm/" C, typical 
-54 to +95 C 

NOTE: Contact ,factory regarding improved stability requirements. 

DIELECTRICALLY STABILIZED 

TACAN BAND DUAL CHANNEL 
POWER AMPLIFIER 

Frequency Range: 960 - 1215 MHz 
Power Output: 165 watts peak per channel 
Gain: 42 dB 
Duty Factor: 20% 
Bandwidth: 255 MHz 

TACAN BAND DUAL CHANNEL POWER AMPLIFIER 

4726 Ebenhowel'Bouleval'd. Tampa, Florida 33614 .(813) 884·1411 • TLX: 52·827. TWX: 810·876·9140 
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3450 MICROWAVE COMPONENTS 

• 1RAK MICROWAVE CORPORATION 

OSCILLATORS, COMB GENERATORS, IF AMPLIFIERS 
AND POWER AMPLIFIERS 

OVENIZED Ku BAND CRYSTAL CONTROLLED OSCILLATORS 

Frequency: 
Power Output: 
Frequency Stability: 
Frequency Set Accuracy: 
Harmonics and Spurs: 
Load VSWR: 
Power Supply: 

Warm-up Time to meet 5 ppm 
frequency stability: 
Size: 

Temperature Range: 

12.13. or 14 GHz 
+10 dam minimum 
±5 ppm (·to C to +71 C) 
±2 ppm (at +25 C) 

>40 dBc 
1.5: 1 maximum 
+'5 V @ 430 rnA steady state 
(800 rnA max. at turn-on) 

120 sec. max. 
5 x 1.5 x 1.25 inches nominal, 
excluding projections 
·55 to +85 C 

OVENIZED KU BAND CRYSTAL CONTROLLED OSCILLATORS 

2.5·1 B GHz MINIATURE CRYSTAL CONTROLLED OSCILLATORS 

ELECTRICAL PARAMETERS (general) 
Frequency set accuracy at room temperature: ±0.001% 
Frequency stability: ±0.003% 
Aging rate: ±o.005% per year 
Power variation with temperature: ±2 dB 
Power supply: +15 VDC (other voltages optional) 

OUTPUT 
POWER HARMONICS 

OUTPUT AT AND 
MODEL FREQUENCY +2S'C SPURIOUS 
NUMBER (GHz) (dBm min.1 (dBc) 

5044·13t 1 2.5·4.0 +10 >40 
5044·1611 4.0' 8.0 +10 >40 
5045·1911 8.0 '10.0 +10 >40 
5045·1913 10.0'12.0 +10 >40 
5045·1240 12.0'18.0 +10 >40 

CONTACT FACTORY FOR OTHER FREQUENCIES 
AND/OR POWER LEVELS 
Temperature Range: ·55 to +85 C 

CURRENT 
(mA nom.) 

100 
110 
120 
140 
150 

(to + , 25 C with degradation) 

2.5·1B GHz MINIATURE CRYSTAL CONTROLLED OSCILLATORS 

COMB GENERATORS 

Model Number 3900·1210 3900·1900 

WIDE DYNAMIC RANGE LOW NOISE IF AMPLIFIER 
Model 8400·1080 

Center Frequency: 
3 dB Bandwidlh: 
Bandpass Ripple: 
Skirt Selecti .... rty: 
Gain: 
Noise Figure: 
Input Impedance: 
1 dB CompressIon Point: 
3rd Order Intercept Point: 
Input Dynamic Range (with AGe): 
AGe Range: 
AGC Voltage: 
Size: 

Temperature Range: 

Customer specified 20 to 150 MHz 
10 MHz, nominal 
1 dB. typical 
12 dB/octave. typical 
70± 3 dB 
3 dB max. 
50 ohms nominal 
o dBm min. 
+' 0 dBm nominal 
80 dB min: 
60 dB min. 
o to + 5 \lolls 
1.28 x .71 x 0.5 inches, nominal 
excluding projections 
o to +sooC (see note) 

NOTE: Temperature compensation Circuits are optionally available tor 
higher stability and/or wider temperature ranges. 

WIDE DYNAMIC RANGE LOW NOISE IF AMPLIFIER 

CUSTOM DESIGNED SWITCHED 
MULTIPLE OUTPUT OSCILLATOR 

This custom designed unit provides several 
electronically selectable output frequen
cies. Output signals can be in various bands 
and with various power levels. Thin-film 
hybrid techniques minimize size. Contact 
TRAK with your needs. 

3900·1203 3900·1200 
Frequency Range .5· 18 GHz 0.5· 12 GHz .95·13.3 GHzO.l·18GHz 
Comb Spacing (MHz) 500 500 950 100 
Freq Stability (ppm) 30 30 30 30 
Power Output (dBm) ·40 min. +6 max. -20 min. D max. 

-22 min. ·40 min. 
Load VSWR (max.) 1.5:1 1.5:1 1.5:1 1.5:1 
In-band Spurious 
(dBc max.) >24 >30 >40 >60 

Power Supply 
+ 15 VDC @ (mA max.) 200 200 150 300 

Size (inches, nominal 
excluding projections) 

Length 1.9 1.33 1.9 1.9 
Width 1.33 1.33 1.33 1.33 
Weight 0.5 0.15 0.6 0.6 

Temperature Range: ·54 to +85 C COMB GENERATOR 

4726 Eisenhowel" Bouleval"d • Tampa, Flol"ida 33614. (813) 884·1411 • TLX: 52·827. TWX: 810·876·9140 
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WAVETEK: p.o. Box 190, Beech Grove, IN 46107. Phone (317) 787-3332 

Ultramilf Series RF and Microwave Filters 
.. Filters in TO-5 size packages are only 0.36 inches 

in diameter and weigh less than 0.046 oz. 
.. Bandpass, lowpass, highpass, and bandstop 

filters are available . 
.. Standard Models cover 10 to 1000 MHz frequency 

range. 1000 to 2000 MHz frequency range 
available on special order. 

.. Models are available that meet MIL-E-5400R, 
MIL-STD-202E, MIL-E-8189H, MIL-F-18327D and 
MIL-STD-883A. A glass-to-hermetic seal is 
standard with most configurations. 

T5 

T8 

TaS 

R 

S 

Standard 

Special 
Order 

"O'% ":«;,;;.-,y.,, -
~~ 

Frequency Range: 25 to 500 MHz. 
Filter Sections: 3, bandpass; 3 to 4, 

lowpass. 
Package: TO-5 metal case. 

Glass/metal hermetic 
seal. 

Connectors: Pin. 
*Standard height; shorter package available 
on request. 

Frequency Range: 10 to 1000 MHz. 
Filter Sections: 3 to 6, bandpass; 3 to 6, 

lowpass. 
Package: TO-8 metal case. 

Glass/metal hermetic
seal. 

Connectors: Pin. 
*Standard heights are 0.250, 0.300 and 0.350 
inches. 

Frequency Range: 10 to 1000 MHz. 
Filter Sections: 3 to 5, bandpass; 3 to 6, 

lowpass. 
Package: TO-8 metal case. #2-56 

threaded mounting stud 
and glass/metal hermetic 
seal. Recommended 
above 100 MHz for 
improved grounding. 

Connectors: Pin. 

Frequency Range: 10 to 1500 MHz. 
Filter Sections: 3 to 8, bandpass; 3 to 10; 

lowpass. 
Package: Rectangular metal case. 

Glass/metal hermetic seal 
is optional. 

Connectors: Pin or coaxial. 

Frequency Range: 10 to 2000 MHz. 
Filter Sections: 3 to 10, bandpass; 3 to 12, 

lowpass. 
Package: Rectangular metal case. 

Glass/metal hermetic 
seal. 

Connectors: Pin or coaxial. 

3 dB Percentage Average 
Power VSWR Impedance Bandwidths Shock Vibration Temperature 

lW Less than 50n 5% to 100% 
50 G's 20 G's 

0° to +50°C 
1.5:1 11 ms 0-500 Hz 

Consult Less than Consult 1% to 200% 200 G's 50 G's _55° to + 125°C 
Factory 1.2:1 Factory 20 ms 0-3000 Hz 

GROUND 

IN/OUT 

r .018 ± .DD2 TYP. 

r~ 
Is~l.-

Humidity 

100% 
(Pin Connectors) 

100% 
(All Connectors) 

Note: All Ultramin® Series Filters are passive, bidirectional devices. Filter characteristics are the same for power flow in 
either direction. Specifications are subject to change without notice. 

Write or call for our new 1983 RF and Microwave Components catalog. 
Toll Free: (800) 428-4424 
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VVAVETEK p.o. Box 190, Beech Grove, IN 46107. Phone (317) 787-3332 

'rogrammabie Attenuators 

"ierme5 52UU" ana 72UU 
A((utuneM Tunable Filters 

• World's Smallest Design 
• Ideal for OEM Systems 

Applications 
• High Volume Delivery 
• Custom Design Capability 
• Optional TTL Interface 

Model Attenuation Frequency 

5P70 o to 70 dB DC to 2000 MHz 

5PI27 o to 127 dB DC to 1500 MHz 

5P130 o to 130 dB DC to 1500 MHz 

• LDC Readout Accuracy of 
±O.l5% 

• 2000 Discrete Calibration 
Frequencies Available 

• 2.2 Typical Form Factor 
• 30 to 2000 MHz 
• 60 Watt Power Rating 
• Custom Bandwidths and Tuning 

Ranges Available 

Micropad Series MAS 
Stripline/Microstrip Fixed Attenuators 

• DC to 3 GHz 
• ±0.2 dB Accuracy to 1 GHz 
• 5 Standard Attenuation Values 
• Ultraminiat~re Packaging 
• Hermetically Sealed 
• Custom Values Available 

Write or call for our new 1983 RF and Microwave Components catalog. 
Toll Free: (800) 428-4424 
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Weinschel RF components • • • 

DC-40 GHz 
Weinschel Engineering offers the in· 

dustry's most comprehensive line of 
high quality microwave components. 
Covering the frequency spectrum from 
DC to 40 GHz, these components in· 
clude fixed, continuously variable, and 
step attenuators as well as precision ter· 
minations, connectors, adapters and 
power dividers. Consistent performance 
and virtually flat attenuation versus fre· 
quency characteristics are well·known 
qualitites . of Weinschel components. 
Power ratings from 1 watt to 250 watts 
are available. 

Conservatively rated, Weinschel's 
high power attenuators handle at least 
24 % more power than specified. Due to 
innovative engineering and state·of·the· 
art manufacturing te~hniques, our high· 
power line is continually being improved 
and expanded. Not only do we offer a 
250 watt attenuator but high power at· 
tenuators with broadband capabilities 
are also now available. For example, 
Weinschel's model 48, rated for 100 
watts average, 1 KW peak, operates from 
DC to 18 GHz. Proprietar-y film pro· 
cesses produce resistive elements with 
features such as low temperature coeffi· 
cients, low aging rates and immunity to 
overload. By eliminating the need for 
heat conducting· liquids, size can be 
reduced while reliability is improved. 

For more information about our com· 
ponent line contact your nearest 
Weinschel representative or call us toll 
free. I,b 

a long line of excellence. 
Weinschel Engineering 
One Weinschel Lane 
Gaithersburg, MD 20877 
Telephone: (301) 948·3434 
Telex: lTI440702 or WU89-8352 

1-1664 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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881 
"Qualified Products Lists" are issued 
periodically by the U.S. Government 
as a guide for the procurement of elec
tronic components by government con
tractors. Each list contains every 
separately designated part that has 
qualified under the lated Mil. Specifica
tion for its class and the name(s) of 

QPL-20-87 
MIL-C-20 FSC 5910 
Capacitors, Fixed, Ceramic-Dielectric 
(Temperature Compensating) 

':'AVX Ceramics Corporation 
19th Avenue South 
l\JT~rl"1:1,:, B"?'?h, Be 29~?7 

Cera-Mite Corporation 
1327 Sixth Avenue 
Grafton, WI 53024 

':'Republic Electronics Corporation 
176 East Seventh Street 
Paterson, NJ 07524 

San Fernando Electric 
1501 First Street 
San Fernando, CA 91341 

*Tusonix, Incorporated 
2155 North Forbes Boulevard 
Tucson, AZ 85705 

Union Carbide Corporation 
Route 276 Southeast 
Greenville, SC 29606 

QPL-27-82 
MIL-T-27 
Transformers and Inductors 

FSC5950 

(Audio, Power, and High-Power Pulse) 

ADC Products 
4900 West 78th Street 
Minneapolis, MN 55435 

Adec, Incorporated 
12 Kulick Road 
Fairfield, NJ 07006 

AEL-EMTECH Corporation 
P.O. Box 552 
Lansdale, P A 19446 

AMI/Coast Magnetics 
AMI Division 
1207 North La Brea Avenue 
Inglewood, CA 90302 

Berkshire Transformer Corporation 
Route 341 
Kent, CT 06757 

* See data pages in this EEM. _ 

the Manufacturer(s) of each. 

EEM is publishing the names of 
those companies that are qualified pro
ducers of one or more products in each 
of the lists that apply to a selected 
group of electronic products normally 
cataloged in these pages. 

Beta Transformer Technology Corp. 
One Comac Loop 
Ronkonkoma, NY 11779 
B. G. Laboratories, Incorporated 
75 Travis Avenue 
Binghampton, NY 13904 
Bourns, Incorporated 
:i~vvCoium01a Avenue 
Riverside, CA 92507 

':'Dale Electronics, Incorporated 
P.O. Box 609 
Columbus, NE 68601 
DB Products, Incorporated 
253 North Vinedo Avenue 
Pasadena, CA 91107 

Dytek Laboratories, Inc. 
110 Wilbur Place 
Bohemia, NY 11716 

Electro Networks, Incorporated 
Maple Street 
Caledonia, NY 14423 

Electronic Transformer Corporation 
460 Totowa Avenue 
Paterson, NJ 07509 

Espey Manufacturing and 
Electronics Corporation 

223-239 Ballston Avenue 
Saratoga Springs, NY 12866 

*EWC, Incorporated 
725 Federal Avenue 
Kenilworth, NJ 07033 

Fernwood Transformer Company 
580 Marshall S~reet 
Phillipsburg, NJ 08865 

*Freed Transformer Company, Inc. 
1718 Weirfield Street 
Ridgewood, Brooklyn, NY 11227 

Grimes Division 
Midland-Ross Corporation 
515 North Russell Street 
Urbana, OH 43078 

Robert M. Hadley Company, Inc. 
750 West 51st Street 
Los Angeles, CA 90037 

For complete OPLs and update in-
formation write or call: 

Naval Publications and 
Forms Center 
5801 Tabor Avenue 
Philadelphia, P ~ 19120 
(215) 697-3321 

Kenyon Magnetics, Incorporated 
1057 Summit A venue 
Jersey City, NJ 07307 

Keytronics, Incorporated 
707 North Street 
Endicott, NY 13760 

.*M~. 0"l1P.Hf'0; J!!,?0l.'"~0'!'?tt:'~ 
182-Morris Avenue 
Holtsville, NY 11742 

*Microtran Company, Incorporated 
145 Mineola Avenue 
Valley Stream, NY 11582 

~'OPT Industries, Incorporated 
300 Red School Lane 
Phillipsburg, NJ 08865 

*Pico Electronics, Incorporated 
50 South Mac Question Parkway 
Mount Vernon, NY 10551 

Raytheon Company 
Foundry Avenue 
Waltham, MA 02154 

Sigmapower, Incorporated 
20790 Leapwood Avenue 
Carson, CA 90746 

Titan Transformer Company 
134 Coolidge Avenue 
Watertown, MA 02172 

*Torwico Electronics, Incorporated 
Route 70 and New Hampshire Avenue 
Lakewood, NJ 08701 ~, 

Transformer Design, Incorporated 
7377 North 76th Street 
Milwaukee, WI 53223 

*TRW IUTC Transformers 
150 Varick Street 
New York, NY 10013 

Worner Electronic Devices 
121 North Main Street 
Rankin, IL 60960 

Zenith Transformer Company, Inc. 
1728 West 130th Street 
Gardena, CA 90249 
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QPL.11015·83 
MIL·C·11015 FSC5910 
Capacitors,· Fixed, Ceramic· Dielectric 
(General Purpose) 

* A VX Ceramics Corporation 
19th Avenue, South 
Myrtle Beach, SC 19577 

CAL·R, Inc. 
1601 Olympic Boulevard 
Santa Monica, CA 90404 

Centralab 
4561 Colorado Boulevard 
Los Angeles, CA 90039 

Cera· Mite Corporation 
1327 Sixth Avenue 
Grafton, WI 53024 

*Corning Glass Works 
3900 Electronics Drive 
Raleigh, NC 27602 

*Murata Erie North America, Inc. 
1900 West College Avenue 
State College, P A 16801 

*Republic Electronics Corporation 
176 East Seventh Street 
Patterson, NJ 07524 

San Fernando Electric 
Manufacturing Company 

1501 First Street 
San Fernando, CA 91341 

Sprague Electric Company 
Marshall Street 
North Adams, MA 02147 

*Tusonix, Incorporated 
2155 North Forbes Boulevard 
Tucson, AZ 85705 

Union Carbide Corporation 
Route 287 S.E. 
Gree~ville, SC 29605 
USCcl'/Centralab . 
4561 Colorado Boulevard 
Los Angeles, CA 90039 

Vitramon, Incorporated 
P.O. Box 544 
Bridgeport, CT 06601 

QPL·19500·82 
MIL·S·19500 
Semiconductor Devices 

Aertech Industries 
825 Stewart Drive 
Sunnyvale, CA 94086 

FSC 5961 

* See data pages in this EEM. 

Alpha Industries,Incorporated 
20 Sylvan Road . 
Woburn, MA 01801 

Ampower Semiconductor Corporation 
375 Kings Highway 
Smithtown, NY 11787 

CODI Semiconductor 
350 Hurst Street 
Linden, NJ 07036 

Compensated Devices, Incorporated 
166 Tremont Street 
Melrose, MA 02176 

Crystalonics 
147 Sherman Street 
Cambridge, MA 02140 

Fairchild Semiconductor 
4300 Redwood Highway 
San Rafael, CA 94902 

Fairchild Semiconductor 
313 Fairchild Drive 
Mountain View, CA 94040 

*General Electric Company 
P.O. Box 339 
Liverpool, NY 13088 

*General Instrument Corporation 
600 West John Street 
Hicksville, NY 11802 

General Semiconductor 
Industries, Inc. 

2001 West 10th Place 
Tempe, AZ 85281 

Germanium Power Devices 
Corporation 

P.O. Box 65 
Shawsheen Village Station 
Andover, MA 01810 

Hewlett-Packard 
350 West Trimble Road 
San Jose, CA 95131 

Hewlett-Packard 
Optoelectronics Division 
640 Page Mill Road 
Palo Alto, CA 94304 

International Rectifier Corporation 
233 Kansas Street 
EI Segundo, CA 90245 

Intersil, Incorporated 
10710 North Tantau Avenue 
Cupertino, CA 95014 

ITT Semiconductors 
500 Broadway 
Lawrence, MA 01841 

Lansdale Transistor and Electronics 
Corporation 

3600 West Osborn Road 
Phoenix, AZ 85019 
MicroSemiconductor Corporation· 
2830 South Fairview Street 
Santa Ana, CA 92704 
Microwave Associates, Incorporated 
Northwest Industrial Park 
Burlington, MA 01803 

*Motorola, Incorporated 
5005 East McDowell Road 
Phoenix, AZ 85008 

NAE, Incorporated 
69 Bennett Street 
Lynn, MA 01905 
Optron, Incorporated 
1201 Tappan Circle 
Carrollhw, TX 75006 

Parametric Industries, Incorporated 
742 Main Street 
Winchester, MA 01890 

Power Tech, Incorporated 
0-02 Fairlawn Avenue 
Fairlawn, NJ 07011 

Raytheon Company 
350 Ellis Street 
Mountain View, CA 94040 

RCA Corporation 
Route 202 
Somerville, NJ 08876 

Semicon, Incorporated 
10 North Avenue 
Burlington, MA 01803 

Samtech Corporation 
652 Mitchell Road 
Newbury Park, CA 91320 

Sensitron Semiconductor 
221 West Industry Court 
Deer Park, NY 11729 

Siemens Corporation 
Components Group 
8700 East Thomas Road 
Scottsdale, AZ 85252 

Silicon Transistor Corporation 
Division of BBF, Inc. 
Katrina Road 
Chelmsford, MA 01824 

Siliconix, Incorporated 
2201 Laurelwood Road 
Santa Clara, CA 95054 

Solid Power Corporation 
440 Eastern Parkway 
Farmingdale, NY 11735 

Solid State Devices, Incorporated 
14830 Valley View Avenue 
La Mirada, CA 90638 
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eem 
Solitron Devices, Incorporated 
1177 Blue Heron Boulevard 
Riviera Beach, FL 33404 

Solitron Devices, Incorporated 
8808 Balboa Avenue 
San Diego, CA 92123 

Sprague Electric Company 
87 Marshall Street 
North Adams, MA 01247 

Teledyne Semiconductor 
1300 Terra Bella Avenue 
Mountain View, CA 94040 

Texas Instruments, Incorporated 
P.O. Box 225012, MS 2 
Dallas, TX 75265 

Unitrode Computer Products Corp. 
4 Gle~~on ~treet 
Methuen, MA 01844 

Unitrode Corporation 
580 Pleasant Street 
Watertown, MA 02172 

Westinghouse Electric Corporation 
Semiconductor Division 
Armbrust Road 
Youngwood, P A 15697 

QPL-28787-21 
MIL-M-28787 FSC 5963 
Modules, Standard Electronic 

C-Tech Incorporated 
Proctor Avenue 
Commerce Park 
Ogdensburg, NY 13669 

Circuit Technology Incorporated 
160 Smith Street 
Farmingdale, NY 11735 

Electro Networks Incorporated 
Maple St.reet -
Caledonia, NY 14423 

General Electric Company . 
Farrell Road Plant #1 
P.O. Box 4840 
Syracuse, NY 13221 

General Electric Company 
French Road 
Utica, NY 13503 

*General Electric Company 
Relay Production Facility 
Waynesboro, VA 22980 

General Electric Ordnance Systems 
100 Plastics Avenue 
Pittsfield, MA 01201 

GTE Products Corporation 
2333 Reach Road 
Williamsport, P A 17701 

* See'data pages in this EEM. 

GTE Products Corporation (Sales) 
2401 Reach Road 
Williamsport, P A 17701 

':'ILC Data Device Corporation 
105 Wilbur Place 
Bohemia, L. r., NY 11716 

"Perkin-Elmer Corporation 
Main Avenue 
Norwalk, CT 06856 

Polyphase Instrument Corporation 
175 Commerce Drive 
Fort Washington, PA 19304 

Raytheon Company 
ASW Center 
P.O. Box 360 

... ~ortsIlloyth, RI .. 02871 

QPL-38510-52 
MIL-M-38510 
Microcircuits 

Advanced Micro Devices, 
Incorporated 

901 Thompson Place 
Sunnyvale, CA 94086 

Fairchild Semiconductor 
464 Ellis Street 
Mountain View, CA 94040 

Harris Semiconductor 
P.O. Box 883 
Melbourne, FL .32901 

Intel Corporation 
3065 Bowers Avenue 
Santa Clara, CA 95051 

Intersil, Incorporated 
10900 North Tantau Avenue 
Cupertino, CA 95014 

Mostek 
P.O. Box 169 
1215 West Crosby Road 
Carrollton, TX 75006 

"Motorola, Incorporated 
P.O. Box 20906 
Phoenix, AZ 83506 

FSC 5962 

Precision Monolithics, Incorporated 
1500 Space Park Drive 
Santa Clara, CA 95050 

Raytheon Company 
350 Ellis Street 
Mountain View, CA 94040 

RCA Corporation 
Route 202 
Somerville, NJ 08876 

Signetics Corporation 
811 East Arques Avenue 
Sunnyvale, CA 94086 
Siliconix, Incorporated 
2201 Laurelwood Road 
Santa Clara, CA 95054 
Solid State Scientific, Incorporated 
Commerce Drive 
Montgomeryville, P A 18936 
Texas Instruments, Incorporated 
P.O. Box 225012 
Dallas, TX 75265 

QPL-39012-43 
MIL-C-39012 FSC 5935 
Connectors, Coaxial, Radio Frequency 

*AMP, Inc. 
P.O. Box 3608 
Harrisburg, PA 17105 
Amphenol R F Division 
33 East Franklin Street 
Danbury, CT 06810 
Automatic Connector, Incorporated 
400 Moreland Road 
Commack, L.r., NY 11725 

"Bendix Corporation 
Sherman Avenue 
Sidney, NY 13838 

Cablewave Systems, Incorporated 
60 Dodge Avenue 
North Haven, CT 06473 
Delta Electronics Mfg. Corp. 
93 Park Street 
Beverly, MA 01915 

"ITT Cannon Electric 
2801 Air Lane 
Phoenix, AZ 85034 

Kings Electronics Company, Inc. 
40 Marbledale Road 
Tuckahoe, NY 10707 ~ i 
OMNI Spectra, Incorporated 
140 Fourth Avenue 
Waltham, MA 02154 

*Sealectro Corporation 
225 Hoyt Street 
Mamaroneck, NY 01543 

Socapex 
6660 Variel Avenue 
Canoga Park, CA 91303 

Solitron/Microwave 
P.O. Box 287 
Cove Road 
Port Salerno, FL 33492 
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QPL-39014-62 
MIL-C-39014 FSC 5910 
Capacitors, Fixed, Ceramic, Dielectric 
(General Purpose) 

* A VX Ceramics Corporation 
19th Avenue South 
Myrtle Beach, SC 29577 
Centralab 
4561 Colorado Boulevard 
Los Angeles, CA 90039 
Centre Engineering 
2820 East-College Avenue 
State College, P A 16801 

"'Corning Glass Works 
3900 Electronics Drive 
Raleigh, NC 27602 
Murata-Erie North America, Inc. 
1900 West College Avenue 
State College, P A 16801 
San Fernando Electric 

Manufacturing Company 
1501 First Street 
San Fernando, CA 91341 
Sprague Electric Company 
Marshall Street 
North Adams, MA 01247 
Union Carbide Corporation 
P.O. Box 5928 
Greenville, SC 29606 
Vitramon, Incorporated 
P.O. Box 544 
Bridgeport, CT 06601 

QPL-39029-12 
MIL-C-~9029 FSC 5935 
Contacts, Electrical Connector 

* AMP, Incorporated 
P.O. Box 3608 
Harrisburg, PA 17105 
Amphyl{lol Connector Division 
2801 StJ'uth 25th Avenue 
Broadview, IL 60153 

* Appleton Electric Company 
1701 Wellington Avenue 
Chicago, IL 60657 

* Appleton Electric Company 
2205. 12th Avenue 
South Milwaukee, WI 53172 

*Bendix Corporation 
Sherman Avenue 
Sidney, NY 13838 
Burndy Corporation 
Richards Avenue 
Norwalk, CT 06856 

* See data pages in this EEM. 

*Continental Connector Corporation 
34-63 56th Street 
Woodside, NY 11377 
Deutsch Company 
Municipal Airport 
Banning, CA 92220 
G & H Technology, Incorporated 
1649 17th Street 
Santa Monica, CA 90404 
General Connector Corporation 
80 Bridge Street 
Newton, MA 02158 
Flight Connector Corporation 
14128 Lemoli Avenue 
Hawthorne, CA 90250 

"'Hughes Aircraft Company 
17150 Von Karman Avenue 
Irvine, CA 92705 

*ITT Cannon Electric 
666 East Dyer Road 
Santa Ana, CA 92702 
Matrix Science Corporation 
435 Maple Avenue 
Torrance, CA 90503 
Positronic Industries, Incorporated 
208 West Center Street 
Rogersville, MO 65742 
Pyle-National Company 
1334 North Kostner Avenue 
Chicago, IL 60651 
Raychem Corporation 
300 Constitution Drive 
Menlo Park, CA 94025 
SAE, Incorporated 
3080 Airway Drive 
Costa Mesa, CA 92626 
Souriau, Incorporated 
7765 Kester Avenue 
Van Nuys, CA 91405 
T. J. Electronics, Incorporated 
1900 Holt Road 
P.O. Box 5427 
Arlington, TX 76011 
TRI-STAR Electronics, Incorporated 
362 Main Street 
Venice, CA 90291 

*TRW Cinch Connectors 
1015 South Sixth Street 
Minneapolis, MN 55415 

"'TRW Cinch Connectors 
1501 Morse Avenue 
Elk Grove Village, IL 60007 
U.S. Components, Incorporated 
34 Carlough Road 
Bohemia, NY 11716 

VEAM . 
Division of Litton Systems, Inc. 
56 New Wood Road 
Watertown, CT 06795 

*Viking Industries, Incorporated 
2100 Nordhoff Street 
Chatsworth, CA 91311 
Winchester Electronics 
Main Street and Hillside Avenue 
Oakville, CT. 06779 

QPL-55681-31 
MIL-C-55681 FSC 5910 
Capacitors, Chip, Multiple Layer, 
Fixed, Unencapsulated, Ceramic 
Dielectric 

"American Technical Ceramics 
One Norden Lane 
Huntington Station, NY 11746 

* A VX Ceramics Corporation 
19th Avenue South 
Myrtle Beach, SC 29577 

*Republic Electronics Corporation 
176 East Seventh Street 
Paterson, NJ 07524 
San Fernando Electric 

Manufacturing Company 
1501 First Street 
San Fernando, CA 91341 
Sprague Electric Company 
87 Marshall Street 
North Adams, MA 01247 
Union Carbide Corporation 
Route 276 Southeast 
Greenville, SC 29606 . 
Unitrode Corporation 
11494 Sorrento Valley Road 
San Diego, CA 92121 
Vitramon, Incorporated 
P.O. Box 544 
Bridgeport, CT 06601 

QPL-81714-1 
MIL-T-81714 

Terminal Junction System 
Matrix Science Corporation 
435 Maple Avenue 
Torrance, CA 90503 

* Appleton Electronics, Inc. 
2205 12th Avenue 
South Milwaukee, WI 53172 
T. J. Electronics, Inc. 
1900 Holt Road 
P.O. Box 5427 
Arlington, TX 76011 

FSC5940 
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3470 MILITARY COMPONENTS 

Make better connections 
with Appleton's wide 

line of 6106 type 
relay sockets ... 

M81714 TJS modules. II II 

low-cost terminal blocks, 
plus specials. 

RELAY SOCKETS FOR MIL-R-6106 RELAYS-A wide range of sockets 
for your systems needs. Includes standard styles with fixed or removable 
closed entry socket contacts. Low profile designs, for top panel or bottom 
panel mounting, and designs for use with M39029/5 socket contacts. 

MIL-R-6106 TRACK MOUNT-The track system allows the relay socket 
and relav to be locked into a mounted track. with sianificant reduction in 
size over a panel mounted relay system. Appleton manufactures the relay 
sockets and tracks as well as the insertion/removal tools. 

MIL-T-81714 TERMINAL JUNCTION SYSTEM MODULES-
QPL APPROVED-Pin contacts per MIL-C-39029. Feedback and 
feedthru styles in sizes 12, 16, 20 and 22, with a full selection of bussing 
arrangements. Exclusive total peripheral pin-to-socket surface contact 
and one-piece contact-bus design provides electrical continuity. Appleton 
supplies complete systems including mounting tracks and wire splices. 

LOW-COST PROGRAMMING TERMINAL BLOCKS-Let our individu&' 
terminal blocks and plate mounted groups meet your needs for 
interconnection, bussing and signal distribution. Unique one-piece contact 
design provides an uninterrupted circuit through all bussed positions for 
consistent electrical performance. Feedback and feedthru designs are 
available, color-coded for AWG wire sizes 16 through 24. 

CUSTOM DESIGNS-Appleton is interested in your special connector 
needs. Let us help you meet those needs. Call (414) 764-7200, or write, 
APPLETON ELECTRONICS, INC., 2205 12th Ave., South Milwaukee, WI 
53172. 
(In California call (805) 529-0276, or write, APPLETON ELECTRONICS, INC., 
P.O. Box 1025, Thousand Oaks, CA 91360.) 81212 
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3470 MILITARY COMPONENTS 3470 

Military Multilayer Ceramic Capacitors 
MILITARY CROSS REFERENCE GUIDE DIMENSIONS 

RADIAL 

rl I I Of: ,--' W~ L.D. FIG. 2 

t =_~t 

Per Mil-Spec 

AVX 
Figure Style ·MIL-C-U015 MIL-C-390n MIL-C-20 Length (L) 

I MR05 CK05 CKR05 CCR05/CC05 .1901.010 
(4.831.25) 

2 MR06 CK06 CKR06 CCR06/CC06 
.290 ± .010 
(7.37± .25) 

2 CR08 CKR08 .290 ±.01O -- -- (7.371.25) 

2 MR07 CCR07/CC07 
.4S0 ±.020 -- -- (12.19 ± .51) 

2 MROS CCROS/CCOS 
.480 ±.020 -- -- (12.191.51) 

AXIAL 

Per Mil-Spec 

AVX 
Style MIL-C-llOI5 MIL-C-39014 MIL-C-20 

MAIO CK12 ' CKRI! CCR75/CC75 

MA20 CKI3 CKR12 CCR76/CC76 

MA40 CK14 CKR14 CCR77/CC77 

J) MA50 CK15 CKR15 CCR7S/CC78 

MA60 CK16 CKR16 CCR79/CC79· 

RADIAL PART NUMBER EXAMPLE 
CKR05 BX 104 K S 

~~:~Temp. Limits =r T T 11 
Capacitance Code ________ ,-1 

Capacit.ance Tolerance 

Military Failure Rate --__________ --l_ 

WHERE TO ORDER 
AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 44S-9411 TWX: 810-661-2252 
AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2S15 
AVX Limited, Aldershot, England Tel: (0252) 312131 Telex:858473 
AVX K.K., Tokyo, Japan Tel: 03-490-6501 Telex: AVXTYO 2468091 

Case Size' 

Lead Lead 
Width(W) Thickness (T) Spacing (LS) Diameter (LD) 

.1901.010 .0901.010 .2001.015 .0251.002 
(4.83±.25) (2.29±.25) (5.0S f.3S) (.64 ±.05) 

.290±.01O .090 ±.01O .200 ±.015 .025 ±.002 
(.37±.25) (2.29 ±.25) (5.0S 1.3S) (.64 ±.05) 

.290 ±.01O .145 ±.015 .200 ±.015 .0251.002 
(7.37 ±.25) (3.68 ±.3S) (5.081.3S) (.641.05) 

.4801.020 .140 ±.01O .4001.020 .0251.002 
(12.19 ± .51) (3.56±.25) (10.16 ± .51) (.641.05) 

.480 ± .020 .240 ± .010 .400 ±.020 .025±.002 
(12.19 ± .51) (6.11.25) (10.16 ± .51) (.641.051) 

Dimensions: Inches (Millimeters) 

D. 

~$-
Case Size 

Lead 
Length(L) Diameter (D) Diameter (LD) 

.160 ± ,010 ,090 ±.01O ,019 ± ,002 
(4.071.25) (2.29 ±.25) (.4S ± .05) 

.250 ±.010 .090 ±.01O ,019 ± .002 
(6.35 ± ,25) (2.291.25) (.4S 1 .05) 

,390 ± ,010 .1401,010 ,0251.002 
(9.911.25) (3.361.25) (.63 ±.05) 

.5001.020 ,2501.015 ,0251.002 
(12.7 ± .51) (6,351.3S) (.631.05) 

.6901.020 .3501.015 ,0251.002 
(17.53±.51) (S.89±.5l) (.63 ± .05) 

Dimensions: Inches (Millimeters) 

AXIAL PART NUMBER EXAMPLE 

Style T T~X T103 
1K IS 

Volt/Temp. Limits _______ -' 

Capacitance Code ________ ---' 

Capacitance Tolerance 

Military Failure Rate ____________ --'_ 
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3470 

DIPGUARD 

SEE 
NOTE 1 

.012 

N otel: Leads centered within ±.OlO 
Note 2: The angle shall be 95', +10', -5' 

AVX Style MIL·C-39014 

MDOI CKR22 

I MD02 CKR23" 

MILITARY COMPONENTS 

Length(L) 

. 260±.020 
(6.60) 

.260 ±.020 
(6.60) 

r;IXl 
r f 
H, HI 

MAX. MAX. 

L ~ 

Height (H,) 

.12B max. 
(3.25) 

.155 max. 
(3.94) 

.14B 
±.02B 

3470 

Height (H,) Thickness 

.165 max. .09Bmax . 
(4.19) ±.OO6 

.IB5 max. .09Bmax. 
(4.70) ±.O06 

"Contact factory for CKR23 availability Dimen~ion~: Inches (Millimetl'r~1 

CHIPS 

AVX MIL-C-55681 Length (L) Width(W) 
Style 

OB05 CDROI .OBO±.015 .050±.015 

IB05 CDR02 .,lBO±.015 .050±.015 

IBOB CDR03 .IBO±.015 .OBO±.015 

IBI2 CDR04 .IBO±.015 .125±.015 

IB25 CDR05 IBO+·02O 
. -.015 

250+.020 
. -.015 

2225 CDR06 225+.020 
. -.015 

250+.020 
. -.015 

DIPGUARD PART NUMBER EXAMPLE 

Style =r TBX T104 
lK IS 

Volt/Temp. Limits _ 
Capacitance Code _________ .... 

Capacitance Tolerance 

Military Failure Rate _____________ .... _ 

WHERE TO ORDER 

AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252 
AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2BI5 
AVX Limited,Aldershot, England Tel: (0252) 312131 Telex:B5B473 
AVX K.K., Tokyo, Japan Tel: 03-490-6501 Telex: AVXTYO 246 B091 

Thickness (T) D Termination Band (TB) 

Max. Min. Max. Min. Max. Min. 

.055 .020 - .030 - .OJ() 

.055 .020 - - .030 .010 

.OBO .020 - - .030 .OJ() 

.OBO .020 - - .030 .010 

.OBO .020 - - .030 .OJO 

. ~ 

.OBO .020 - - .030 .OlO 

.. 
D,mens,ons: Inches (M,hmeters) 

CHIPS PART NUMBER EXAMPLE 
CDROI BX 101 A K' S M 

Military Style ITT J 
Volt/Temp. Limits 

Capacitance Code ______ --1 

Rated Voltage __________ --' 

Capacitance Tolerance _________ --' 

Termination Finish ____________ ---' 

Military Failure Rate _____ ~ _______ ___' 
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3470 MILITARY COMPONENTS 3470 

Mepco#Bectra 
A NORTH AMERICAN PHILIPS COMPANY 

Your resistor/capacitor company with 
tomorrow's technology today. 

STANDARD RESISTOR MIL SPECIFICATION APPROVALS 
RESISTORS: 

NETWORKS: 

CHIP 
RESISTORS: 

) 

TRIMMER 
RESISTORS: 

1-1674 

RL standard military: 2% and S% metal film resistor 
-RL07 (V4 watt) and RL20 (V2 watt) 
-temperature coefficient: ±100 ppm/DC 

MIL-R-22684 

RN standard military: 0.1% to 1% metal film resistor MIL-R-10509 
-RNSO, RNS5, RN60, RN65 styles 

RLR established reliability: 1 % and 2% metal film resistor MIL-R-39017 
.,-RLROS, RLR07 and RLR20 
-temperature coefficient: ±100 ppm/DC 
-failure rate S (.001 %) 

RNC established reliability: 0.1% to 1% metal film resistor MIL-R-SS182 
'-RNCSO, RNC5S, RNC60, RNC6S 
-resistance tolerance: ±0.1 %, O.S%, 1.0% 
-failure rate: S (.001%) 
-temperature coefficient: K (±100 ppm/oC), H (±SO ppm/oC), J (±25 ppm/DC) 
-non-hermetic seal 

RNR established reliability: 0.1 % to 1 % metal film resistor MIL-R-S5182 
-RNRSS, RNR60, RNR6S, RNR70 
-resistance tolerance: ±0.1%, O.S%, 1.0% 
-failure rate: S (.001 %) 
-temperature coefficient: C (±50 ppm/oC), E (±2S ppm/DC) 
-hermetic seal 

Single-In-Line (S.I.P.'s) 
-RZ040 and RZOSO 
--'-resistance tolerance: ±1.0%, 2.0%, S.O% 
-temperature coefficient:· ±100 ppm and ±300 ppmfOC 
-resistance range: 47.S ohm -1M 
-6 pin and 8 pin 
Flat Packs 
-RZ030 
-resistance tolerance: ±1.0%, 2.0%, S.O% 
-temperature coefficient: ±100 ppm and ±300 ppm/DC 
-resistance range: ,.100 ohm -100K 
-14 pin 

SMD™ established reliability (chip) resistor 
-RM050S, RM100S, RM1S05, RM070S 
-resistance tolerance: ±1%, S%, 10% 
-temperature coefficient: K (±100 ppm/oC), M (±300 ppm/DC) 
-resistance range: 1 ohm - 1 M 

RJ24/RJR24 cermet trimmer 
-multiturn, 3A1" square 
-resistance range: 10 ohm - SM 
-resistance tolerance: ±10% 

MIL-R-83401/04/0S 

MIL-R-83401/03 

MIL-R-55342 

MIL-R-22097/MIL-R-3903S 

-temperature coefficient: ±100 ppm/DC (standard) ±SO ppm/DC (RJR) available 
.------

RJ26/RJR26 cermet trimmer MIL-R-22097/MIL-R-39035 
-multiturn, V4" square 
-resistance range: 10 ohm - SM 
-resistance tolerance: ±10% 
-temperature coefficient: ±100 ppm/DC (standard) ±SO ppm/DC (RJR) available 

RJ50/RJRSO cermet trimmer MIL-R-22097/MIL-R-3903S 
-single turn, V4" diameter round 
-resistance range: 10 ohm - SM 
-resistance tolerance: ±10% (S% available) 
-temperature coefficient: ±100 ppm/DC (standard) 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3470 MILITARY COMPONENTS 3470 

Mepco#Bectra Your resistor/capacitor company with 
tomorrow's technology today_ 

A NORTH AMERICAN PHILIPS COMPANY 

STANDARD CAPACITOR MIL SPECIFICATION APPROVALS 
ALUMINUM 
ELECTROLYTIC: Computer Grade (screw terminal type) 

TANTALUM: 

MIL-C-39018/04: CU71 (M/E Style 3126) 

Wet Slug 
CL 14/Cl16 hermetic seal, screw mount, cylindrical case 
CL17/Cl18 hermetic seal, stud mount, cylindrical case 
CL55 hermetic seal, rectangular module 
CL64/CL65 elastomer seal, axial lead, tubular case 
CL66/CL67 hermetic seal, axial lead, tubular case 

Wet Slug, established reliability 
CLR10 extended range, axial lead, tubular case 
CLR14 extended range, cylindrical case, solder lug terminal 
CLR17 extended range, cylindrical case, solder lug terminal 
Gt.R5:Hsuuu .. .......... ...... ... . 
Series 
CLR79 

Wet Foil 

glass-to-tantalum hermetic seal, axial lead, tubular case 
hermetic seal, non-silver case, axial lead, tubular case 

CL20/CL21 polar, etched foil, tubular case, axial lead 
CL22/CL23 non-polar, etched foil, tubular case, axial lead 
CL30/CL31 polar, plain foil, tubular case, axial lead 
CL32/CL33 non-polar, plain foil, tubular case, axial lead 
CL51 polar, plain foil, KSR, hermetic rectangular module 
CL52 non-polar, plain foil, KSR, hermetic rectangular module 
CL53 polar, etched foil, KSR, hermetic rectangular module 
CL54 . non-polar, etched fOil, KSR, hermetic rectangular module 
CL70/CL71 polar, high etched foil, tubular case, axial lead 
CL72/CL73 non-polar, high etched foil, tubular case, axial lead 

Wet Foil, established reliability 
CLR25 polar, etched foil, hermetic and non-hermetic, axial lead 
CLR27 non-polar, etched foil, hermetic and non-hermetic, axial lead 
CLR35 polar, plain foil, hermetic and non-hermetic, axial lead 
CLR37 
CLR71 
CLR73 

Solid Slug 

non-polar, plain foil, hermetic and non-hermetic, axial lead 
polar. high etched foil, hermetic and non-hermetic, axial lead 
non-polar, high etched foil, hermetic and non-hermetic, axial lead 

CS12/CS13 hermetic seal, axial lead, tubuJar case 

Solid Slug, established reliability 
CSR09 polar, miniature, hermetic seal, axial lead, tubular case 
CSR13 
CSR23 
CSR33 
CSR91 

polar, hermetic seal, axial lead, tubular case 
polar, extended range, hermetic seal, axial lead, tubular case 
polar, extended range, hermetic seal, for low impedance application 
non-polar, hermetic seal, axial lead, tubular case 

Solid Chip, established reliability 
CWR06 polar hybrid tantalum chip 

For Information on Mepco/Electra's RESISTORS/CAPACITORS/POTENTIOMETERS, see pages 10199B, 1.1142 and 1.2141. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

MIL-C-3965 

MIL-C-39006 

MIL-C-3965 

MIL-C-39006 

MIL-C-26655 

MIL-C-39003 

MIL-C-55365 

1·1675 



3470 MILITARY COMPONENTS 

SEMICON QUALIFIED PRODUCTS "i~" 
PER MIL-S-19500 REVISION "F" -~~~. 

) 

TYPE NUMBER 

JAN tN538 
JAN IN540 
JAN tN547 

JANtN560 
JAN tN56t 

JAN tNtt24A& RA 
JAN tNtt26A& RA 
JAN tNtt28A & RA 
JAN t N3649 & R 
JAN t N3650 & R 

"JAN tN1184 
"JAN tNtt86 
"JAN tNtt88 
"JAN tNtt90 
"JAN tN3766 
"JAN tN3768 

"JAN tNt202A,RA 
"JAN tNt204A,RA 
"JAN tNt206A,RA 
"JAN tN367tA,RA 
"JAN t N3673A,RA 

JAN tNt6t4 
JAN tNt6t5 
JAN tNt6t6 
JAN tN4458 
JAN tN4459 

·JAN tN2t53 
JAN tN236t 

·JAN tN3t89 
·JAN tN3190 
"JAN lN3191 

·'JAN lN30168 
thru 

"JAN 1 N3032B 
•• JAN 1 N3033B 

thru 
·'JAN lN3043B 
,+ JAN 1 N3044B 

thru 
··JAN lN3051B 
··JAN lN3885 
··JAN tN3886 
··JAN lN3888 
··JAN lN3890,R 
"JAN lN3891,R 
•• JAN lN3893,R 

""JAN lN3909 
'"JAN lN3910 
'"JAN lN39tl 
""JAN lN3912 
·'JAN 1 N3913 

'JAN 1 N5555 
thru 
JAN lN5558 

"JAN 1 N5629A 
thru 

"JAN 1 N5665A 
JAN 1 N5812,R 
JAN 1 N5814,R 
JAN lN5816,R 

"JAN 1 N5907 

DETAIL SPECIFICATION NUMBER 

MI L-S-19500/202A 
MI L-S-19500/202A 
MI L-S-19500/202A 

MIL-S-19500/167B 
MIL-S-19500/167B 

M I L-S-19500/1 04C 
MIL-S-19500/104C 
MIL-S-19500/104C 
MIL-S-19500/104C 
MIL-S-19500/104C 

M I L-S-19500f297 A 
M I L-S- j 9500f297 A 
M I L-S-19500f297 A 
MIL-S-19500f297A 
MIL-S-19500f197A 
MIL-S-19500f197A 

M I L-S-19500f260 
M I L-S-19500f260 
M I L-S-19500f260 
M I L-S-19500f260 
M I L-S-19500f260 

MIL-S-19500f162B 
MIL-S-19500/162B 
MI L-S-19500f162B 
MIL-S-19500f162B 
MIL-S-19500f162B 

MIL-S-19500/91 (SigCI 
MIL-S-19500f187A (ELI 
MIL-S-19500f155E 
MI L-S-l9500f155E 
MI L-S-19500f155E 
MIL-S-19500/115F 

MIL-S-19500/115F 
MIL-S-19500/115F 

MI L-S-19500/115F 
MIL-S-19500/115F 

MIL-S-19500/115F 
MIL-S-19500/304A 

MIL-S-19500f304F 

M I L-S-19500/308 

MIL-S-19500/434 

MI L-S-19500/500 

MIL-S-19500/478A 

MIL-S-19500f500 

M I L-S-19500/507 

au 

19500-1257-70 
19500-1257-70 
19500-1257-70 
Canadian #S1196B 
19500-140-71 
19500-140-71 
Canadian #S11967 
19500-658-75 
19500-658-75 
19500-658-75 
19500-658-75 
19500-658-75 

19500-466-78 

19500-705-77 
19500-705-77 
19500-705-77 
19500-705-77 
19500-705-77 

19500-704-77 
19500-704-77 
19500-704-77 
19500-704-77 
19500-704-77 

7781 
CDKF7765 
19500-490-73fCanadian #11792 
19500-490-73fCanadian #11792 
19500-490-73fCanadian #' 1 792 
19500-217-75 
Canadian #S11940 

19500-218-75 
Canadian '#11940 

19500-219-75 
Canadian #S11940 

19500-67-76 

19500-67-76 

19500-970-78 

19500-8-76 

19500-8-76 

19500-930-80 

19500-8-76 

19500-684·80 

3470 

"JAN lN6036A 
thru 

"JAN lN6072A Note: ,Semicon can supply devices for which no formal JAN, JAN TX, or JAN TXV military specificat
ions exist to in-house developed high reliability processing specifications of an equivalent nature. 

~----------------------------~-------------~NO 
*TX versions available **TX and TXV versions available 

Complete facilities for qualification and 
high reliability processing of zeners, transient 
suppressors and rectifiers. 

Sernicon o INC. 

10 North Ave., Burlington, MA 01803 
Phone: 617-272-9015 • TWX: 710-332-1919 

1·1676 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



3470 MILITARY COMPONENTS 

lTI TECHNICAL RESEARCH and MANUFACTURING, INC. 
. Grenier Field RFD. #10, Manchester, N. H. 03103 II. Tel. 603-668-0120 Cable: TRAM Manchester, N.H., USA 

TWX 710-220-6765 

3470 

ICROWA 
COMPONENT$ 
1.8KHz to 266Hz 

POWER DIVIDER/COMBINER 
FERRITE 

DL SERIES 
2,3,4,6,8 & 12 Ways 

FREQ. BANDS 
.02 - 20 MHz 
0.1 - 100 
20·200 

100·400 
0.2 - 200 
5.0 - 500 
10·1,000 

TYP. SPEC. 
Loss 0.5dB 
Isolation 30dB 
VSWR 1.3:1 
Input Power 2.5W Impedance 

Avail. 50 or 7512 

COAXIAL 

OM SERIES 
2,3,4,6 & 8 Ways 

F Center 100 to 1,500 MHz 
Bandwidths = ±20%, ±30% 
INPUT POWER 
DM=60wCW 

1 Kw Peak 

DMS 285 (2 way) 
Freq. 1-20 GHz 

. 
~, .. "." 

,"'..A 

STRIPLINE 

OMS SERIES 
2,4 & 8 Ways 

FREQ. BANDS 
OCTAVE 

.125 - 12.4 GHz 

MULTI-OCTAVE 
1.0 - 12.4 GHz 

7 -18 GHz 
2 -18 GHz 

TYP. SPEC. 
Loss 0.5dB 
Isolation 20dB 
VSWR 1.3:1 
Phase O· 

INPUT POWER 
50 watts CW 
1 K watt Peak 

__ . __ ~:U;~nAnRAl\ln rU::lO.1Ro.°._ .... UVOOI n~. OCTAVE: MULTI-OCTAVE 0.90.180° _ .. _- . __ . "'- -, -- .. _- ........... I·.·~""""··-~· ... " . ,- . . .. ,. ",' ,"'" - ... 

FERRITE 

HS 150 SERIES 0/180° 
MODEL FREQ. (MHz 

HS 151 .02 - 20 
HS 152 0.1-100 
HS 153 20 -200 
HS154 100-400 
HS 155 .2 - 200 
HS156 5-500 

TYP. SPEC. 
1.0dB 
30dB 
1.5:1 

3· 
0.3dB IMPEDANCE 
2.5w Avail. 50 or 7512 

AD SERIES HIGH DYNAMIC RANGE 

FREQ. BANDS 
0.5 -100 MHz 

1 - 100 
10 - 300 

Avail. Gain 10,20, 30dB 
1dB Compo Point + 20dBM 
Noise Fig. 5dB Typical 

DOUBLE BALANCED-SINGLE BALANCED 

MO SERIES 
FREQ. BANDS TYP. SPEC. 

. 2 - 200 Conv. Loss 7dB 
5 • 500 Isolations 25dB 

10·1,000 

Freq. 0.1 - 2100 MHz 
Input power 10 to 20 .-mw Oper. 

1 w max. ..,.... 
Impedance 50 ohms ,.' . 

COAXIAL 

HS 100 SERIES 01180° 
Center Frequency 100·1,500 MHz 
Bandwidth ± 10,20,30% 

TYP. SPEC. 
Loss .3dB 
Isolation 30dB 
VSWR 1.3:1 
Phase Bal. 2· 
Amp. Bal. .2dB 
In Power 60w 

OUT 

Freq. 5 - 400 MHz 
Avail. Gain 6, 9, 13dB 
1 dB Compo Point + 20dBM 
Noise Fig. 7dB typo 

WIDE BAND DIRECTIONAL 
BI-DIRECTIONAL - DIRECTIONAL 

AVAILABLE COUPLING 
6, 10,20, 30dB 

MULTI-OCTAVE TYP. SPEC . 
Loss O.25dB 

& OCTAVE BANDS Directivity 25dB 
. 125·18 GHz VSWR 1.3:1 

Freq. 0.02 - 1000 MHz 
Input Power 2.5 watts cw 
VSWR 1.3 max. 

STRIPLINE 

For AD Series Amplifiers 
Input"115 or 220 VAC 
Ripple & Noise 20 mv poP 

DB Series 
Coupling 
20.5 ± 0.5dB 
Freq. 1-2000MHz 
VSWR 1.2 Max. 

.Input 1.5 watts 
,max. 
• , 

All TRM products are designed to meet 
the applicable specifications of: 

MIL-E-16400 Class 1 
MIL-E- 5400 Class 3 
MIL-C-15370 
MIL-C-39012 

and manufactured in accordance with: 
MIL-I- 45208 and MIL-C·45662 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul
tiplication of photocurrent. It is par
ticularly suited to low noise and / or 
high speed applications. 

Contrast: A noticeable difference in 
color, brightness, or other characteris
tics in a side-by-side comparison. 

Chrominance Contrast: The color con
trast between two adjacent surfaces of 
identical area, shape, texture, and lu
minance. The human eye is more sensi
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler's output current to in
put current at a specified bias. 

Dark Current: The leakage current of 
a photodetector with no incident light. 

Dominant Wavelength: The wave
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag
netic wavelength region between ap
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. . 

,; 

Interrupter (module): A device that 
produces an electrical output signal 
when an object breaks the light (visi
ble or invisible) between a light source 
and a photodetector. 

LIGHT 
SOURCE 

(EMITTER) 

PHOTO 

OBJECT 

L-~DE~T1EC=TO=R==~ ______ ::OUTP~ 

Reflector module 

/./' LED -®- (AND IRED) 

PHOTO-
OARLINGTON 

B'""" ~ DIODE '. 

~ 

~ .~ } WITH BASE 
CONNECTION E 

PHOTO-

\oW"""""" WITHOUT 
BASE CONNECTION E . 

IRED: An infrared-emitting diode. See 
light-emitting diode. 

Light Current: The current that flows 
through a photodetector when it is ex
posed to radiant energy. 

Light-Emitting Diode (LED) : A semi
conductor diode that emits incoherent 
light at its PN junction when forward 
biased. The light can be in the visible or 
invisible (infrared) wavelength region. 

Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the "sur
round," an integral part of the device 
and inseparable from it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in
put) and the receiver (output). The in
put is generally an LED; the output 
might be 'a photodiode, phototransis
tor, a photo-Darlington, etc. Some
times referred to as optoisolator. 

Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an 
emitter. 

Photo-Darlington: A light-sensitive 
Darlington - connected transistor pair. 
The photo-Darlington has a very high 
sensitivity to illumination or radiation. 

OPTOCOUPLER 

~J ~~ --
WITH PHOTO-
TRANSISTOR OUTPUT 

(t t) --
WITH PHOTO-
DIODE OUTPUT 

Photodetector: A device that provides 
an ·electrical output signal when sub
jected to radiation in the visible, infra
red, or ultraviolet regions of the elec
tromagnetic spectrum. Photodiodes, 
phototransistors, and photo-Darling
tons are the most common type of 
photodetectors. 

Photodiode: A junction diode that is re
sponsive to radiant energy. Photodi
odes have a high degree of linearity 
between the input radiation and the 
output current, and faster switching 
speeds than phototransistors. 

Photothyristor: A thyristor whose 
switching action is controlled by light 
applied to the thyristor gate. 

Phototransistor: A light-sensitive tran
sister that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photocurrent that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a FET) mayor may not be 
brought out as an external terminal. 

Point Source: A source with a maxi
mum dimension less than one-tenth the 
distance between sources and detector. 

Reflector (module): A device contain
ing a light source and a photo detector 
that detects any object that reflects 
light produced by the source back to 
the detector. 
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EEM 1983 

ELECTRO-OPTICAL EQUIPMENT (EXCLUDING FIBER OPTICS) 

PHOTOSENSOR DEVICES 
& ASSEMBLIES 

The Photosensor Division of Applied Solar 
Energy Corporation is a leading manufacturer of 
high technology silicon photodiode detectors. 
Select from a variety of standard devices in 
stock or develop custom arrays including: 

• High Speed Silicon Photodiodes 

• Stable UV-Enhanced Photodiodes 

• Custom Low Energy Detecting Arrays 

and much more. Write for your FREE copy of the 
Photosensor Selector Guide. Photosensor Division, 
Applied Solar Energy Corporation, P.O. Box 1212, 
City of Industry, California 91749, 
(21.3) 968-6581, TWX 910-584-4890. 

Applied Solar Energy Corporation 

3700 

© 1983 Applied Solar Energy Corporation 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1679 
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Optoelectronic Devices 
The Centronic liile of optoelectronic components is one of the 
most complete - if not the most complete - in the industry 
today, 
Whatever your requirements are, , , high performance or 
economy, , , single or_multiple element, , , quadrant 'Or dual 
, , LEO's, , , photo interrupters, , , phototransistors , , , opta
couplers , , , solar cells , , , etc., you can depend on Centronic 
for performance-rated products, quick delivery and very 
competitive pricing, 
Ask your local Centronic representative to quote your next 

requirement, or CAU. (201) 233-7200 and 
ask for an applications engineer, 

SINGLE ELEMENT HIGH PERFORMANCE 
PHOTODIODES 

ActIn BIlk 
AnI'" CIrnII Add the loIlowing suffix to Type No. lor se~cted optlm~ed 

wavelength response 
I TWI 1& IcIRIIIII 83GhA 

080 1 1 5 
0805 5 30 
08050 50 350 
050100 100 800 

:II1II 
"Ill! lillil --0 Ilve: Purpose 0.9 
-1 0.25 
-2 Red 0.63 
-3 IR 0.9 , 
-4 1.06 1.06 

HIGH SPEED, HIGH PERFORMANCE 
PHOTODIODES 

e.,. DIrlc= ,F8 hi hiM .. 
TWI 1& ... IIIttI 'Il BIIItI.u 

OSOt~3 HSA 8.5 80 5 1 
OSOH4 HSA' 3.0 100 10 10 
OSOt~HSA" 2.5 180 10 15 
BPX65 3.5 50 1(~ ol!~ BPX66 3.5 50 0.15«0.3 

~ :: Bill 
TIIII 

hili V. 
0.52 30 15ns 
0.08 10 20ns 
0.38 60 IOns 
0.62 100 IOns 
0.55 160 20ns 

T_ 
B ... 8 = -= pII 

0.40NW 0.9 
025 1.06 
D.38 1106 
0.55 0.85 
0.55 0.85 

t Isolated versIOn available (suffix R2) 35% Q.E. at 1064 ""' .. 50% Q.E. at 1064 ""' 

HYBRIDS 
(Detector & AmplHier CombinaHons) 

SpecbaI ~ J - UV and Blue optirized L - 1.06 " optimized 
K - Generall'lIpose 350 - 1150 IVII 

HIGH PERFORMANCE PHOTOVOLTAIC 
DETECTORS (High Blue Sensitivity) 

PIIDTOIOLTAIC DETEI:TORSIHItIII ......... 
1 .. ___ ... M .. TpIaI TpIaI 

1III\J8 R-';: ~ ,c.r.: ... IfIIII. ID@ 
OA&J; 

-nD': rw.1& I@DII ... _.~I (@ D II.F D VIA 
080 1-5 0.15 1 100 40 10 D.2 
080 5-5 0.15 1 40 150 10 0.5 
OSO so-s 0.15 1 1.5 1500 10 1 
OSO 10O-S 0.15 1 1 2500 10 2 

-
130 

-
0.7 

MEr= ~tl=' 
6x 1!r14 
7 x l!rlO 
2 x 10.13 
2x 10.13, 

QUADRANTS & BI-CELLS 
I. ...... TJIlaIlIIrl l:NEP 

AllIn IIlI. "'"Icol c .... I"~ AnI ActIn ..... ' Ellllid "-I 
I TWI 1& 

IT=, AnI a..tstt hI~O~ @~'~8J: - -DO 7-0 7 3 0.2 10 1.0 x 1!r1~ 
DO 50-0 50 8 0.2 100 ~~1~13 DO 100-0 100 11 D.2 300 
DO 320-0 320 20 0.3 1000 1.0 x 1!r12 

-0 is General Purpose Response Also avaDable In '1, .2, -3, -4 aoo -5 (photovoltaic) responses 
tt Optical separation Is typically 50% of metalllIlIlcallar ~ = 1.06 "'" 

! lie 
It 

TIIII 

TWI 1& ~ EV I~J !fI.1f Adln !:I 
1l1l.I NW a.1lI 

HPl-0814 0.35 1.000 0.4 780 4 12x12 
HPl-0750 D.35 1.000 0.4 780 8 -
HPl-0114 0.35 1.000 0.4 780 1 12</> 
PN-4-150 0.4 1.000 0.35 850 4 1.5 x 1.5 
PN-4·23 0.4 1.000 0.35 850 4 4.1 x 8.1 
CD-33H-40 0.4 14 1.000 - 930 4 2.5 x 2.5 
CD-33H-20 0.4 30 1.000 - 930 2 6x3 

(Ta = 25°C) 

EYE RESPONSE DETECTORS, 
HYBRID & PHOTODIODES 

EYE RElrolSE DETECTORS 

... ... 
T_ ur:: BfIIII. 

AcIIII c.: ... . ..,... 
AnI -@ 

110': 
TIIII 

1fII,N& ... 8 n,F OV.n 80 V", 
DSO 1-E 1 50 100 10 1 
OS05-E 5 200 40 10 1 
BPW21 7.5 1000 10 10 3.5 
OS050'E 50 2000 1 10 1 
OS0100-E 100 4000 0.5 10 1 

EYE RESrolSE HYlRID 

TJIIaI Ialal •• - ~ '= AnI 
TWlI& ... '" .VIIII 
OSI5-E 5 30 1 

LOW COST EVE RESPOISE PIIOTODIODES 

'hi III 10 
IV) (uII Et 1111 VR 

lII.l& Tp. Tp. ILuI Tp. IV) 

BP-2BC 0.32 0.11 100 4 1 

I .. rr:. 
ITI~ IIIlII 

l.n_lIlII. 
2Im1 @OV 
IA.I.Ii lJII.HiVz 

0.3 4 x 10'~ 
1.5 1.3 x 10'5 

7 1 x 10'6 
15 g~ 19:6 30 

."'-' 
1IIIrr.::1dy 

~ "pin 
2151 ~ 

lD.HiVz IIH.i 
7 x 10'4 15 

J 

,,~ T." AnI 
Tv~ Fe) ... 

450 -20 - +60 0.97 
BP-5BC 0.32 0.28 100 6 1 650 -20 _ +60 2.4 ' 

~ =500 - 600 nm. p = 560 nm, Ta = 25°C. 

PARALLEL & SCANNED ARRAYS 
(High Performance Multi-Element) 

PARALLEL AcIiIIB __ 

D::':r. 

IMs:Q ""Ell"'" 
TIDIIL 

Lill WldtIo I~V':l IlL FlIIIIl II1II - ... 
LD 2-5 2 2xl 2 0.5 0.05 5 
LD 20-5 20 20 x 1 4 0.9 0.05 20 
MO 25-5 25 5x5 3 3 0.1 70 
MD100'5 100 10 x 10 1.4 1.4 0.1 20 

-5 is PhotnvoItaic Responses. Also available In ,0, ·f, ·2, '3, -4 responses 

SELF SCANNED ARRAYI 

~1aI IEP 
II • E"II. 

1'In~ 
@o.a" .. 
7x 10.14 

1.4 x 10'1~ 
f.~ ~ 19:13 

TWI K&, K&.fEI ... III "III •• "", 

GuIl1l 
RI'I 

v v 
v 

Kat. 
4000 Series 50 to 256 100 Voltage'" recharge 

50 to 256 7000 SerIes 100 OCR Type 
8000 Series 256,512 13"",X3.3rrs Spectroscopic uses 
M Series 256 to 1024 =~~~~ 201 Series 64x64 75 

All are In 16 or 24 pin DIP packages 

GERMANIUM IR PHOTODETECTORS 
ActIn ........ 14 el IE Pat 

RT.': Till 1& AnI v-; "a PI 'III R ..... ... III .. I'll!. 
CGM.3 .3 15 <4 3 60 1.55 1.1-1.8 TD-8 
CGP-l.D 1 25 <6 18 60 1.55 1.1 -1.8 TD-8 
CGP-3.0 3 25 <10 65 60 1.55 1.1-1.8 TD-8 

1-1680 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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PHOTO INTERRUPTERS 
'F II ICEO 

Aklilli .I11III. IJIIIp III .I,UJI I,uJI .... . .... . ... 
IF 

,_ 
Po ICEO IC Pc T.., IF= ".= 'VCE= 

T"I .~ IlIA! III I." 00 IlIA! I." FCI zau 61 10V 
5G-27N 100 20 ISO - - 150 -20 - +80 1.5 10 
5G-llFKT 50 5 100 30 20 100 -20 - +85 1.5 20 0.4 

~:\~W 30 3 70 25 50 70 -25 - +70 2.8 15 1.0 
so 3 50 40 100 300 -20 -+85 1.4 20 1.0 

5G-23FC 60 6 100 30 100 150 -40 - +100 1.5 1 1.0 
(Ta = 25'C) 

PHOTODARLINGTONS 
AkIIIIl .II1II .. III"" ICU ICEO t:JJ '" A 

VCEO Pc Tlfr IlIA! IlIA! VCE Ey I,uJI VCE IUtI III!! 11111 
TlPI .~ 00 I.WI FCI .IL .... IIlILuJ .... III TD- TIP- TIP-
PTA-1ML 25 300 -25 - +100 5 - 5 20 1.0 5 ±70 830 500 - 1000 
PTA-IF 25 100 -30 - +85 5 - 5 20 1.0 5 ±80 830 500 - 1000 
PT-7l 25 150 -20 - +65 5 - 5 200 1.0 10 ±18 830 500 -1000 
PT-23F 30 150 -40 - +100 5 - 5 200 1.0 25 ±35 830 500 -1000 

(Ta = 25'C) 

LOW COST PHOTOVOLTAIC DIODES 
III c~ AcIIII 

-.- --~----- -- --- ... -

a OI\&WI 
I,uJI I,uJI "f1 Am 0 ....... 1 

T"I N~ TD- .... TD- 1u'J IHI . .... 
!r15S 32 1.0 320 4.4 1.5.5.7 Tin Coated Cu W .. 0.181/>.50 mm 
!r19S 25 1.0 300 3.5 1.9.4.0 T" Coated Cu wOe 0.181/>.50 mm 
SP-27S 80 1.0 750 10.78 2.7.6,0 T" Coated Cu wOe 0.181/>.50 mm 
SP-26S 92 1.0 1200 10.65 2.6.7.6 T" Coated Cu wOe 0.181/> • 50 mm 
SP-550S 130 1.5 1600 15.75 5.0.5.0 Tin Coated Cu Wire 0.181/>.50 mm 
SP-652S 670 1.5 9400 103,35 6.5 • 20.0 Tm Coated Cu wOe 0.181/>.50 mm 
SP-60H 400 2.0 5500 61.25 6.0.13.0 Polyurethane Coated Cu Wire 
SP-651V 330 2.0 4500 50.35 6.5.10.0 Vinyl Tube Coated W .. !7/0, 121/>! 
SP-II3V 1300 2.0 17,000 196.95 11.3.20.0 Vinyl Tube Coated Wire 7/0, 12", 
SP-l0S 590 2.0 7000 90.16 10.1.10.1 Tin Coated Cu Wire 0.18", • 50 mm 
SP-R20 2000 2.0 30.000 314.0 20.5.20.5 Active Area: Ring Type 

Ev = 1000 Lux. Vr = lv, AD = 830 lin (tYll), Ta = 25'C. 

LOW COST PHOTODIODES 
, I 

Vif 1.1 10 C~ t:JJ rIu Adln 
00 I,uJI I,uAI 1'f1 I"" u.. T.,r Am 

TIJI .~ Tn. TIP- TIP. TD- TIP- "..10 FCI Hi' ,,"OIl 

SP-2ML 0.38 25 1.0 230 ±70 0.2 -20 - +80 2.8 TIl-18 E\XIXY Resin 
SP-45ML 0.38 160 2.0 1000 ±70 2.0 -20 - +80 15.5 To-j~5H=icR~ SP-2K 0.38 20 1.0 230 ±SO 0.2 -25 - +100 ~ 
SP-8K 0.40 300 5.0 3900 ±60 10 -25 - +100 47.1 T0-8 Hermetic Seal 
SP-3MHL 0.39 150 1.0 600 ±S8 0.6 -20 - +80 72 T0-5 E\XIXY Resin 
SP-55C 0.40 115 3.0 1500 ±90 5.0 -10 - +60 - -

VR = 10V, Ev = 1000 Lux. A = 500 - 1000 IVT\ AP = 830 nrI\ Ta = 25'C. 

HIGH SPEED, LOW COST PHOTODIODES 
Vif 1.1 10 c~ t:JJ I 

AcIIII d.1 
00 I,uJI I,uJI ~ 

Ijlll l1li1 Tlfr All. 
TIPI N~ r". TD- TD- r". 1"..10 FCI rtttti' PIODII 
SP-7l 0.38 5 SO 40 ±16 20 -10-+70 0.45 E\XIXY Resin 

~~\C~~ 0.35 10 50 40 ±50 - -25 -+70 0.5 Crnig~~~~ 0.38 12 50 50 ±60 12 -20-+8P 0.49 
HPaMlll" 0.30 60 100 175 ±70 - -20-+80 7.2 T0-5 E\XIXY Resin 
HP-3K 0.32 65 100 175 ±55 65 -25-+100 7.2 T0-5 Hennetic Seal 

PI. PtlOTIIDIODES 
V., I" IA: t:JJ r: ~ E. CII, .ID 1'111 A Tlfr 

T". N& 11111 lu,1UII Ty~ r". 11111 FCI ,,"OIl 

Hfl-IK 0.35 10 1,000 12x12 830 ~~ 500 -1,000 -25 - +100 To-18 
HPI-2C 0.35 10 1,000 1.3 x 2.0 830 500 -1,000 -20 - +70 
HI'I-2CR11 0.30 8 1,000 1.3 x 2.0 900 ±70 700 -1,000 -20 - +70 

(Ta= 25"C) 

PHOTOTRANSISTORS (NPN) 
AIIII .... _. rII\Ip 

ICEL ICEO t:JJ A, .\ 

! fiJI.a 
'CEO Pc TI,r ~ IlIA! v~! Ew I,uJI VCE I- 1l1li I. 

(II lillWI rCI .... . ... (IIllwi . ... (II Tit. Tit. Tit. 
SPA-1MLA 40 100 -25 - +100 2.0 6 l~ ~~~ 1.0 10 ±70 B30 SOO -1000 
SPA-1KLA 40 100 -35 - +125 8.0 17 1.0 10 ±18 830 500 -1000 
ST-IC~H 40 75 -25 - +75 0.5 2A 31000 1.0 10 ±50 800 500 - 950 
ST-23 30 150 -40 -+1()(f 0.5 - 51000 1.0 25 ±35 830 500 -1000 
ST-SKLT 50 100 -45 - +125 0.7 - 51000 1.0 30 ±12 B30 500 -1000 
SPMMLAR1 40 100 -25 - +100 2.0 - 10 SOO 1.0 10 ±70 900 700 -1000 
SPMMlBR1 40 100 -25 - +100 2.0 - 10 SOO 1.0 10 ±70 900 700 -1000 

(Ta = 25'C) 

VISIBLE LEO's (Red, Orange, Yellow, Green) 
OPEun.a CHAUCTEllmC ITI Z6111pQ ....... CIIIIIII 11ft . ... " an. 
VI Forward V~ llXl1cJ IF=20mA 1.7 2.1 2.2 
VI Forward V~ IF=20mA 2.0 2.8 ~ 
Ir Reverse CwrenI Vt-=5v 100 100 100 

I ~e Lenoth at Peak Emission 1F=20mA 655 695 565 
'31 line Hall-WIdIh IF=20mA 35 25 , 25 

230 Degree C For 5 Second 

y .... 

2.2 
~ 

100 
565 

25 

-'l/1li 

2.2 V 
2.8 V 

100 pA 
635 lin 

25 lin 

u .. 
V 

mA 
mW 

Typiglluminous in1ensities are 0.4 to 2.5 MCD a120mA. Those with -H suffix are 1.5 to 15 MCD a120mA. 
Also available LED slrips lI1d arrays. 
All LED's available diffused, clear, cr water cfear 

5.1mm 
Roond 
Step 

3mm 
Roond 

4.7mm 
Roond 
Taper 

5mm 
Roond 

-
4.7mm 
Roond 

-
" w + !t I t 

4x7 mm 5xl mm 5.5 x 1.8 mm 5x2mm 
Reel Reel Reel Reel 
Step Step Taper Taper 

~ ~ , I I ft 
4.3 x5 mm 4.5 x 3.4 mm 5 mm 5 mm 
T~ Triangle Roond Roond 

Step ReHector Reflector 
High Output 

INFRARED LED's 
TQI 

~t:l~~ 100 6 170 -25 - +100 2.7 50 1.5 SO 940 ±32 
100 6 200 -40 - +100 6.0 100 1.1 100 940 ±5 

EL-l~ 100 6 200 -40- +100 4.0 100 1.7 100 940 ±36 
EL-SK J 100 6 100 -45 - +100 0.7 50 1.5 50 940 ±12 
EL-1C13 40 4 70 -20 - +65 1.8 40 1.5 40 940 ±53 Ceramic, E\XIXY Resin 
EL-ILl 100 5 100 -30 - +100 20.0 100. 1.7100 940 ±10 EIlQllY Resin 
EL-l~ 100 5 ,100 -30 - +100 1~.4 100 1.7 100 940 ±30 E\XIXY Resin 

Complete product specifications are also available for: CdS and 
CdSe detectors; Opto-Couplers; Photodiode Arrays; Self-Scanning 
Photodiode Arrays; Solar Cells; Photomultipliers and Custom Electro
Optics DeSign 

1101 Bristol Road 
Mountainside. N.J. 07092 

Telephone: (2011 233-7200 
Talu 138275 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCLUDING FIBER OPTICS) 3700 

Clairex 
Photoconductive Cells 

Minimum 
Resist- resistance Maxi- Power 

Diam_ X ance@ ratio from mum Dissipation 
Part Length 2 ftc ± 2 ftc to Dark volt- @2S·C 
No_ {inchesl 33-1/3% within S sec_ age (mwr 

CL5M9M ,55 X ,18 11K 1:1000 170 2000-500' 
CL 709L ,36 X ,18 28K 100 125 
CL909L ,21 X ,15 100K 100 50 

Type 9 CdS; peak spectral response 5500 angstroms combines high 
speed with extreme temperature stability and high linearity. 

CL5M3 ,55 X ,18 7,2K 1:10.000 250 2000-500' 
CL603 ,25 X ,5 133K 300 75 
CL603A ,25 X ,5 75K 300 75 
CL603AL ,25 X ,5 3.5K 170 75 
CL703 ,36 X ,18 133K 300 125 
CL703A ,36 X ,18 67K 300 125 
CL703L ,36 X ,18 2,7K 100 125 
CL903 ,21 X, 15 133K 250 50 
CL903A ,21 X ,15 67K 250 50 
CL903L ,21 X, 15 6,OK 100 50 

Type 3 CdSe, peak spectral response 7350 angstroms, fast response, and 
very high light-te-dark resistance ratio. Can be used for high speed 
switching or counting. sensitive to near infra red. For use with incan
descent or neon lamps. 

CL5M4 ,55 X ,18 1,5K 1:400 250 2000-500' 
CL5M4L ,55 X ,18 0,25K 170 2000-500 
CL604 ,25 X ,5 30K 300 75 
CL604L ,25 X ,5 1,5K 170 75 
CL704 ,36 X ,18 30K 300 125 
CL704L ,36 X ,18 0,6K 100 125 
CL904 ,21 X ,'15 30K 250 50 
CL904L ,21 X ,15 2K 100 50 

Type,4 CdSe, peak spectral respqnse 6900 angstroms, lowest resistance 
photoce1ls available. Can be used for "on-off" applications when low 
resistance is desired. For use with incandescent or neon lamps. 

CL5M5 ,55 X ,HI 9K 1: 100 250 2000-500' 
CL5M5L ,55 X ,18 1,5K 170 2000-500 
CL605 ,25 X ,5 166K 300 75 
CL605L ,25 X ,5 7,5K 170 75 
CL705 ,36 X ,18 166K 300 125 
CL705L ,36 X ,18 3,3K 100 125 
CL905 ,21 X ,15 166K 250 50 
CL906L ,21 X ,15 10K 100 50 

Type 5 CdS, peak spectral response 5500 angstroms Iclosely matches 
the human eye), most stable, lowest memory photocell available. Can 
be used in light measuring applications and precision low speed 
switching. For use with incandescent, fluorescent or neon lamps. 

CL705HL ,36 X ,18 28K 1:1000 100 125 
CL905HLL ,21 X ,15 15K 60 50 
CL905HL ,21 X ,15 100K 100 50 
CL905HN ,21 X ,15 700K 100 50 

Type 5 H CdS, peak spectral response 5500 angstroms (closely matches 
the hUman eye). Combines high speed, stability, linearity, and uniform 
color temperature response. Footnote 1. with and without heat sink. 

Minimum 
Resist· resistance Maxi- Power 

Diam. X ance@ ratio from mum Dissipation 
Part Length 2 ftc ± 2 ftc to Dark volt- @2S'C 
No, (inchesl 33-1/3% within 5 sec. age (mwl 

CL707H ,36 X ,18 500K 1:1000 300 125 
CL707HM ,36 X ,18 lOOK 250 125 
CL907H ,21 X ,15 600K 250 50 
CL907HN ,21 X ,15 300K 100 50 
CL907HL ,21 X ,15 24K 100 50 

Type 7 H CdS peak Spectral response 6200 angstroms. Very fast decay 
time coupled with ·Iow r:esistance and high linearity. Ideal for beam 
breaking applications. 

CL5M7 ,55 X ,18 7,2K 1 :300 250 2000-500' 
CL607 ,25 ~ ,5 133K 300 75 
CL707 ,36 X ,18 133K 300 125 
CL707L ,36 X ,18 2,7K 100 125 
CL907 ,21 X, 15 133K 250 50 
CL907N ,21 X ,15 66K 100 50 

Type 7 CdS, peak spectral response 6150 angstroms, moderate speed 
and ratio. Can be used in general bearrr breaking applications. For use 
with incandescent, neon or fluorescent lamps. 

Minimum 
resistance Power 

Resist- ratio from Maxi- Dissi-
Diam.X ance@ 2 ftc to mum pation 

Part Length 2 fc ± Dark within itolt- @2S'C 
No, (inchesl 33-1/3% S sec. age (mwl Type 

CL703/2 ,36 X ,18 50K 1:10.000 300 125 3 CdSe 
CL703L12 ,36 X ,18 6,5K 1:10.000 100 125 3 CdSe 
CL704/2 ,36 X ,18 17K 1:400 300 125 4 CdSe 
CL 704L12 ,36 X ,.18 1,5K 1 :400 100 125 4 CdSe 
CL705/2 ,36 X ,18 166K 1:100 300 125 5 CdS 
CL705L12 ,36 X ,18 7,5K 1:100 100 125 5 CdS 

Plastic Encapsulated Photoconductive Cells 

CL5P4 ,430 X ,130 2,7K 1:400 250 250 
CL5P4L ,430 X ,130 0,45K 170 250 Type 
CL7P4 ,283 X ,075 54K 300 125 4 
CL7P4L ,283 X ,075 1K 170 125 CdSe 
CL9P4L ,180 X ,065 2K 100 50 
CL5P5 ,430 X ,130 9K 1:100 250 250 
CL5P5M ,430 X ,130 6K 250 250 
CL5P5L ,430 X ,130 1,5K 170 250 Type 
CL7P5 ,283 X ,075 166K 300 125 5 
CL7P5L ,283 X ,075 3,3K 170 125 CdS 
CL9P5 ,180 X ,065 166K 250 50 
CL9P5L ,180 X ,065 10K 100 50 
CL7P5HL ,283 X ,075 28K 1:1000 170 125 Type 
CL9P5HL ,180 X ,065 lOOK 100 ,50 5HCdS 
CL7P7HL ,283 X ,075 10K 1 :1000 170 125 

Type 
CL7P7HM ,283 X ,075 30K 400 125 
CL9P7HL .180 X ,065 24K 100 50 

7H 

CL9P7HLL ,180 X ,065 4,5K 70 50 
CdS 

CL5P9M _430 X ,130 9K 1:1000 250 250 
Type 

CL7P9L ,283 X ,075 28K 170 125 
CL9P9L ,180 X ,065 lOOK 100 50 

9 

CL9P9LL ,180 X ,065 15K 70 50 
CdS 

€. CLAIREX ELECTRONICS 

.. 

A DIVISION OF CLAIREX' CORPORA nON 

560 South ThIrd Avenue, Mount Vernon, N, Y. 10550 (914) 664,6602 
WRITE FOR NAME OF YOUR NEAREST CLAIREX REPRESENTATIVE OR DISTRIBUTOR 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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~ 
.. " .. 

.......... : ...... 
" Clairex 

Phototransistors. Darlingtons • Diodes • Infrared Emitters 

TO 18 LENS. 

40 lOa 250 

--... --.-.-.. ----.- .... _ ..... -_ .. _ .... _ ....... _ .... __ ._ .. _ .... 1!!!II1!I!!1!! ... _._ ...... _ ...... -.... -.... _ ........... _ .... _ ..... -.. 

5 40 

CLT 4150 1.0 3.0 5 40 

CLT4160 2.0 - 5 40 

CLR4180 .1 - .1 40 

CLR 4185 .6 - .1 40 

50 

50 

50 

200 
200 

75 

75 

75 

75 
75 

5 
20 

02 
2.0 

40 

40 

Part 
No. 

CLD31 

CLD41 

CLD42 

CLD56 
CLD 71 

CLD 72 
Note 1: The light source is a frostea tungsten incandescent lamp at 2854'K. 

INFRARED EMITTERS 

Pari No. Package Material Power Out (mw) Vf (Volts) 

CLED-1 T046 lens GaAs 1.0 @50ma 1.8 (iI 60 rna 
CLED-1F T046 Window GaAs 1.0 @50ma 1.8@60ma 
CLED-3 Pill-lens GaAs 0.75 @ 50 rna 1.6 @ 50 ma 
CLED-5 Post lens GaAs 0.80@ 50 rna 1.6@ 50 ma 
CLED-400 Plastic GaAs 0.50 @ 50 ma 1.6 @ 50 ma 
CLED-155 T046 lens GaAIAs 3.0 @50ma 1.8@50ma 
CLED-155F T046 Window GaAIAs 3.0 @50ma 1.8 @ 50 ma 
CLED·305 PiII·lens GaAIAs 2.0 @50ma 1.7@40ma 
CLED-405 Plastic GaAIAs 2.0 @50ma 1.7@40ma 
CLED·505 Post·lens GaAIAs 2.0 @50ma 1.7@40ma 

25 50 

lOa 50 

.051 x .051 

.051 x .051 To 18 35 

.222 x, 122 To 5 100 

.125 x .125 Plastic 70 

.051 x .051 Plastic 17 

, 

PI 25°C Peak Wave Length nm 

200 mw 930 
200 mw 930 
75 mw 930 
75 mw 930 

100 mw 930 
200 mw 880 
200 mw 880 
75 mw 880 

100 mw 880 
75 mw 880 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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5 50 

5 100 

5 100 
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Part No. 
CLM3006A 

CLM4oo6A 

CLM3012A 

CLM4012A 

CLM5Hl0A 

CLM7H16A 

CLM3120A 

CLM4120A 

CLM3000 

CLM3500 

CLM3500/2 

CLM3700 

ELECTRO-OPTICAL EQUIPMENT (EXCLUDING FIBER OPTICS) 

Clairex 
·Opto-Isolators 

PHOTOMOD® PHOTOCONDUCTIVE CELL - LAMP ISOLATORS 

, 
@ Lamp 10 SEC 

Dla. Length R"ON" Rated Voltage R "OFF" 
Inch Inch Ohms Max Volts Ohms Min 
.415 1.125 160 6 10 Meg 

.415 1.125 55 6 1 Meg 

.415 1.125 160 12 100 Meg 

.415 1.125 30 12 1 Meg 

.415 1.125 3000 10 10 Meg 

.415 1.125 550 16 10 Meg 

.415 1.125 1150 120 • 100 Meg 

.415 1.125 160 120 • 1 Meg 

.420 X .445 X .620 500 14 1 Meg 

.420 X .445 X .620 160 120 • 1 Meg 

.420 X .445 X .. 620 500 120' 1 Meg 

.420 X .445 X .620 1000 120 • 1 Meg 

• U.L. RECOGNIZED COMPONENT 
'Series resistor required. 

Cell 
Volts 
PAC 
200 

200 

200 

200 

200 

200 

200 

200 

200 

250 

120 

250 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

3700 

Isolation 
Voltage 

PAC 
2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500. 

1600 

1600 

1600 

1600 
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Clairex 
OPTICAL SWITCHES 

• The respective CLl 800 types are available with lead spacing of .220 inches. Add the suffix A, ie. CLl 800A 
* •. 005 inch apenure available - consult factory. 1:- --.970---1 

lJ -.750--~ 

-$- I 40 I 

-J " 
'''--->125DIA. 

TVP. 

,."...---,.-0] 
~ 

r--.490J 
TAPERED 

LETTEAS.020 
HIGH MAX. 

ALL LEADS 
.020 SOUARE 
RECOMMEND 
.035 MIN. 
ROUND HOLE 

ANODE' 

* 

COLLECTOR 

4 EMITTER 

BOTTOM VIEW 
TYP.ALl CLiBOOTYPES 

ALL DIMENSIONS ±.005 

EEM 1983 For manufacturers' .sales offices refer to Manufacturers & Sales Offices Directory 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binaTY-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCmC extended binary coded 

.. decimal interchange code 
EEPROM electricaIly erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electricaIly programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gaIlium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF. high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
I'F microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR siIicon-controIled rectifier 
SIP single in-line package 
SSI smaIl scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal osciIIator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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HEI OPTOELECTRONIC PRODUCTS 
OPTICAL SWITCHES 

HEI optical switches consist of an LED/photo-transistor 
pair operating across an air gap. Light beam interruption 
causes a change in output. Switches are contactless, 
highly reliable, and extremely long-lived. The LEOs 
operate in the infrared range. 
Choose from 32 models, including some with integral 
hybrid amplifiers and Schmitt triggers. Both analog and 
digital models. 

Two small packages available with either DIP pins or 
12-in. leads. Most styles compatible with TTL/DTL/MOS 
circuits. OS-59IS series have TTL/DTL square wave out
put. Switches are normally closed when uninterrupted. 
Precise alignment gives maximum output, and lens sys
tem reduces ambient light. HEI offers custom packaging, 
and can meet special performance requirements. Contact 
factory representative for specific information. I. "I • DS-52IS-XXX ·Contains LED and high-gain photo transistor. Medium speed, 

Absolute Maximum Ratings (2S0C free air) 

analog output. 

• OS-S81-XXX Contains LED and photo Darlington transistor. High gain, 
medium speed. Ideal for limit switching, presence detection. Analog output. 

• DS-56IA-XXX LED/photo transistor with integral hybrid amplifier for high 
speed, high output current. Used with TTL/OTL gates, analog output. . 

• OS-S9IS-XXXL Ultimate optical switch with hybrid amplifier and Schmitt 
trigger. Square wave output at TTL levels. Positive switching at all speeds. 

PART NUMBER EXAMPLE: 

~::,:;::::::" ] 7 -j j r }- '" , W 

No. of LED/Sensor Pairs 

Optional Circuitry: Amplifier (A) 
Schmitt Trigger (S) 

Gap Dimension in mils: 060 
200 

racKage ~lle:··')lI1all r1Uu~jllg lillallr\) JI-' _________ -_-·_-_··-.J .. 'I- "1 
Large Housing (L) 

Wire Added Optional (W)-----------------' 

MULTI-CHANNEL READER 

Single Channel Part Number 
Dual Channel - Part Number 
LED Side: 
Forward Current (mA) I FilED 
Reverse Voltage (V) V, 
Power Dissipation (mW) 

P/LED 
Sensor Side: 
Voltage Collector to Emitter (V) 

VCEO 
Voltage Emitter to Collector (V) 

VECO 
Light Current (mA) Il 
Power Dissipation (mW) 

P/Sensor 

Electrical Characteristics (Typ ) 
Light Current (I F--35mA, 
Vcc=5V, Rl =IK) (mA) 

Il 
Dark Current (I F 0, 
VCE=5V, H=O) (p.A) 10 

LED Forward Voltage 
(I F=40mA) (V) V, 

Sensor Saturation Voltage 
(lF~~!JfnA, t<l=WI'\," . ... 
Vcc=5V) (V) VCEISATI 

Switching Speeds (For .060 Gap) 
Rise Time (p.sec) tf 
Fall Time (p.sec) tf 

Frequency (KHz) f 

The 125-1 assembly contains infra-red LEOs which are 
spectrally matched with silicon photo transistors. Hybrid 
circuitry is included for TTL compatibility. Primarily 
designed as an 8 or 12 channel vertical format unit for 
line printers. 
Number of channels and centerline spacing may be varied 

CHARACTERISTICS 

DS-521-XXX OS-581-XXX DS-56IA-XXX DS-59IS-XXXL 
DS-522-XXXL DS-582-XXXL DS-562A-XXXL DS-592S-XXXL 

50 50 50 50 
3 3 3 3 

75 75 75 75 

20 20 25 5 

5 5 5 5 
5 5 10 50 

lOa 100 100 200 

1.0 2.0 4.7 4.9 

0.1 0.1 10 0.1 

1.3 1.3 1.3 1.3 __ 

. .... .. - _. '" - - . . -
.35 .8 0.2 0.1 

J .05 25 
I 

ISO IS 
30 170 20 .1 
10 2.5 10 15 J 

to suit assorted applications. Air gap may be specified. 
along with analog or digital outpui. 
Using a data hole width of .030", an obstruction of ::0;15% 
transmissivity will result in a low output. Obstruct;~" of 
>40% transmissivity causes a high output. A glas~ wear 
jiTate provides self cleaning and dust elin;in~tion. 

MIN. TYP. MAX. • Eac;, channel has a fanout capacity of 10 TTL gates, with CMOS compatibility 
o~tion~lI, available. High Level Output Voltage (Vcc-4.75V, IOH--1!OO p.A) VOH 4.5V 4.75V 

• Source and sensor sides electrically isolated to avoid ground loop. Low level Output Voltage (Vcc=4.75V, 10l=16 mAl VOL O.ZV O.4V 
• Non-standard data holes (less than .030" or greater than .073") available on 

request. 
'Short Circuit Output Current (Vcc=5.25V) los -LSmA ~?5 mA 

• Standard sensor spacing is .1094" for 12 channel unit, .100" for 8 channel 
unit (except for channels 6 and 7 which are .250"). 

Supply Current (Per Channel) 
Source Side (Vcc=5.25V) 
Detector Side (Vcc=5.25V) 

Icc 
Icc 

21 mA 25 rnA 
3.6mA 5.001A • Suppiy voltage 4.5 to 5.5V. Output current 800 /LA high, 16 mA low. 

o Siot depih 1.725" standard, width 1.5", gap .020". 'Not more than one output should be shorted at one time. 

LIGHT PENS (New Color-Sensitive Light Pen Available in 1983) 

CARD READERS 
-----, 

The Optoelectronic Specialists 

H3] HEI inc:. 

HEI light pens for CRT terminals are solid state assem: 
blies which utilize opto-electronics and hybrid circuitry 
to provide two TTL-compatible outputs: "Light Pen Hit" 
and "Light Pen Switch". The latter is generated when 
tip of pen is pressed against CRT face. A "Hit" is gen
erated when an unblanked spot on the CRT face is under 
the pen tip. Signals are transmitted to control logic of 
the terminal for fast data manipulation. . 
Two models available: 120-3 has black plastic barrel, 
120-2 has slimmer stainless steel barrel. Both available 
with optional coiled cord, and adjustable sensitivity. 
Resolution is excellent, along with high ambient light 
rejection. Both models light weight, meet Mil Stds. for 
radiation susceptibility and vibration. 

ELECTRICAL 
Input Power ...................................................... 5V @ 125 mA 
Sensitivity .......... 7 FL Spot Brightness (Minimum Pickup) 

~~sb~~~ieRil~~ti.~". .. : .... : .. : ......... : ...... :: ................... :·.::· .. :::· .. ·:.c:S·u·s··@ 1~8 ~t 
Field of View .................................................... <.075 inches 
Light Pen Switch .... TTL compatible (Normally high, low 

while nose cone IS actuated) 
Light Pen Hit TTL compatible (Normally high, low 

during pulse period) 

MECHANICAL 
120-3 

Length .................................. <6.2 inches 
Diameter ............................ <.625 inches 
Weight .................................... <2 ounces 
Nose Cone Travel .............. <.100 inches 
Cable Length .................................. 4 feet 
Cable Diameter ................ <.150 inches 
Color .................................................. Black 

120-2 
·5.96 inches 
.495 inches 
<20uijj:es 
.090 inches 

4 feet 
.150 inche~ 

Silver 

HEI offers several card reader models as well as OEM· read heads. Call or write for details. 

HEI's hand-fed card reader offers capability to interpret 
either marked or punched cards. High reliability hybrid 
circuitry provides TTL-compatible output. Designed to 
read standard 80-column cards with clock marks. Can 
handle other cards of reasonable length. 
This reader has superior mark detection capability, and 
will read a wide variety of pencil and ink colors. Tolera
tion of worn or mutilated cards is good. 

Specifications 
Input Power 

Output 

115VAC, 60 Hz, .35A 
+SVDC, .2A 
-12VDC, .IA 
TTL Compatible I~ rows paralleled up to 

80 rows serial 

The reader head is self cleaning, and no lubrication is 
required. Cards are fed by hand, internal mechanism 
transports cards through at 6" /second. 
Either parallel or RS-232 interface format available. The 
unit may be ordered with or without internal power supply. 
For mark/sense applications, cards must have printed 
strobe marks on either margin. 

Physical Size 

Weight 

4.75" (120.6mm) W 
9.75" (247.6mm) 0 
4.25" (IOSmm) H 
4.5 Ibs. (2 kg) 

DEPT. EM • VICTORIA, MN 55386 • (612) 443·2500 
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Introduction 
Honeywell offers industry's broadest range of 
optoelectronic products. They include: 

• LEOs 
• Silicon photodetectors (Transistor, SCR and IC) 
• Optically coupled isolators 
• Transmissive switches 
• Reflective switches 
• V/LED and I/LED displays 
• Encoders 
• Emitter/Detector arrays 
• Discrete chips 
• Custom components and assemblies 
• Laser diodes 
• Pin diodes 
• InSb photodiodes 
• Mercury cadmium telluride photoconductors 
• Fiber optic components 
• Fiber optic systems (analog and digital) 
.• Fiber optic radial couplers 

Honeywell strives for continuing leadership in high-technology 
optoelectronic products - today 'and tomorrow. That's why we're 
committing substantial resources to research and development efforts 
for the next generation of optoelectron ics. 

In addition to its standard products, Honeywell can develop custom 
components, assemblies and systems to meet exact customer requirements. 

Optical switches 
• LED and photodetector in the same package. 
• Reflective and transmissive (interrupter) types. 
• Plastic and hermetic components. 
• Transistor, Darlington and Schmitt trigger outputs. 
• Variety of package designs. 

Optoschmitt switches 
.. ' 

Output voltage Forward 
Propagation delay 

Charac:teristicr Components 1 

Low High voltage Low-high High-low 

Test condition IF=20mA 
Symbol Val VOH VF TOLH TOHl 

Units V V V p's p.s 
max. typo max. typo max. typo max. 

~&;OA2001 plastic 0.4 Vcc 1.5 1 5 2.5 5 
1 • 

i 

.1 lh 
-'i.:0A2002(a) plastic 0.4 Vee 1.5 1 5 2.5 5 

I, 111 

(a) Features .010 x .040 aperture (b) Vee operating range = 4_5 to 16 Volts 

Honeywell 

For more information 
or the name of your local 
distributor or representative, 
contact Honeywell 
today at (214) 234-4271. 

Rise Fall Required 
time time LED current 

t, tf 1FT 
ns ns mA 

typo typo typo max. 

60 6 4 10 

60. 6 4 10 

Slot 
width 

d 
mm 

.120 

.125 
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Honeywell 

Transmissive switches 

Com. Sensor On·state Off·state Saturation LED Response Slot 
Characteristics collector collector forward Output ponents aperture 

current current voltage vohage time width 

Test condition VCE=5V VCE = 10V Ic and IF IF as shown RL= 10000. 
IF as shown IF=O as shown Vcc=5V. 

Ic=lmA 
Symbol IL 10 VCE ISAT! 'VF tr.tl d 

Units inches mA nA V V I'S inches 
min.max,IF(mAI max, max, IdmA) IF(mA) max,IF(mA) rise fall nom 

(typ,) (typ,) 

!'JJ HOA 1870·21 plastic 012x.040 0.4 2.8 20 100 0.4 .05 20 1.5 20 10 12 .070 transistor 
HOA 1870·23 plastic 012x.040 2.5 18.0 20 250 1.1 .31 20 1.5 20 500 750 .070 darlington 
HOA 1870·31 plastic 006x.040 .30 2.1 20 100 0.4 .04 20 1.5 20 10 12 .070 transistor 
HOA 1870·33 plastic 006x.040 2.0 14.0 20 250 1.1 .25 20 1.5 20 500 750 .070 darlington 

HOA 1872·1 hermetic .30 2.0 20 100 0.4 .04 20 1.6 50 10 12 .100 transistor 

" 
HOA 1872·2 hermetic 1.8 10.0 20 100 0.4 .23 20 1.6 50 10 12 .100 transistor 
HOA 1872·3 hermetic 4.0 25.0 20 250 1.1 .50 20 1.6 50 500 750 .100 darlington 
HOA 1872·11 plastic .30 2.0 20 100 0.4 .04 20 1.5 20 10 12 .100 transistor 
HOA 1872·12 plastic 1.8 10.0 20 100 0.4 .23 20 1.5 20 10 12 .100 transistor 
HOA 1872·13 plastic 4.0 25.0 20 250 1.1 .50 20 1.5 20 500 750 .100 darlington 

•• '"" " , ., ,n,"_ 0. _, •• • " •• ,om _, •• "'~"_ ,. ,_, ",. _. n, ,_, ._. "" - ,. , __ •• "n ., • 
.... • , n, _ "., _" •• , .". 'n,. "." .... ... .." . . .. _ ......... ". - .. ", ...... . .. .,- .. 

HOA 1873·1 hermetic '.30 2.0 20 100 0.4 .04 20 1.6 SO 10 12 .100 transistor .,.. HOA 1873·2 hermetic 1.8 10.0 20 100 0.4 .23 20 1.6 50 10 12 .100 transistor 
HOA 1873·3 hermetic 4.0 25.0 20 250 1.1 .50 20 1.6 50 SOO 750 .100 darlington 
HOA 1873·11 plastic .30 2.0 20 100 0.4 .04 20 1.5 20 10 12 .100 transistor 
HOA 1873·12 plastic 1.8 10.0 20 100 0.4 .23 20 1.5 20 10 12 .100 transistor 

1/ II HOA 1873·13 plastic 4.0 25.0 20 250 1.1 .50 20 1.5 20 500 750 .100 darlington 

HOA 1874·1 hermetic .30 2.0 20 100 0.4 .04 20 1.6 50 10 12 .120 transistor 

.a. HOA 1874·2 hermetic 1.8 10.0 20 100 0.4 .23 20 1.6 50 10 12 .120 transistor 
HOA 1874·3 hermetic 4.0 25.0 20 250 1.1 .50 20 1.6 50 500 750 .120 darlington 
HOA 1874·11 plastic .30 2.0 20 100 0.4 .04 20 1.5 20 10 12 .120 transistor 

'; I' HOA 1874·12 plastic 1.8 10.0 20 100 0.4 .23 20 1.5 20 10 12 .120 transistor , HOA 1874·13 plastic 4.0 25.0 20 250 1.1 .50 20 1.5 20 500 750 .120 darlington 

HOA 1875·1 hermetic .15 .75 30 100 0.4 .02 20 1.6 SO 10 12 .200 transistor 
HOA 1875·2 hermetic .60 3.0 30 100 0.4 .08 20 1.6 SO 10 12 .200 transistor 
HOA 1875·3 hermetic 1.8 12.0 30 250 1.1 .23 20 1.6 50 500 750 .200 darlington M I , 

I \ 1t HOA'87.·, hermetic .15 .75 30 100 0.4 .02 20 1.6 50 10 12 .200 transistor 
. - HOA 1876·2 hermetic .60 3.0 30 100 0.4 .08 20 1.6 SO 10 12 .200 transistor 

HOA 1876·3 hermetic 1.8 12.0 30 250 1.1 .23 20 1.6 50 500 750 .200 darlington 

I * HOA,8n·, 
hermetic .10 .60 30 100 0.4 .01 20 1.6 50 10 12 .375 transistor 

HOA1877·2 hermetic .50 2.5 30 100 0.4 .06 20 1.6 50 10 12 .375 transistor 
HOA 1877-3 hermetic 1.5 10.0 30 2SO 1.1 .19 20 1.6 50 500 750 .375 darlington 

, 

~ 
HOA 1878·11 plastic .20 2.0 20 100 0.4 .03 20 1.5 20 10 12 .125 transistor 
HOA 1878·12 plastic 1.8 10.0 20 100 0.4 .23 20 1.5 20 10 12 .125 transistor 
HOA 1878·13 plastic 4.0 25.0 20 250 1.1 .50 20 1.5 20 500 750 .125 darlington 

,I 
I' 
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Honeywell 
Transmissive switches 

Com- Sensor On· .... Off ..... Saturation LED Response Slot 
CherllCleriltics ponents IIP8f1Ure c:oIIector coIIec:tor vo/mge forwMd time width 

current current voltage 

Tesl condition VeE = SV VeE = 10V leandl, I,asshown RL - 10000. 
I,asshown 1,=0 as shown Vee=SV. 

Ic=lmA 
Symbol IL 10 VCE'SAT' V, 1,.11 d 

Unils inches rnA nA V V "s inches 
m,n max.hlmA) max. max. )clmA) ),(mA) max.I,(mA) rise fall nom .& HOA 1879·11 plastic 

HOA 1879·12 plastic 
HOA 1879·15 plastic 010x.040 

I I, 
,I i. 

\ 

.~g~'88'" plastic 
, HOA 1881·12 plastic, 

. 1881·13 plastic 

4HOA2762.' hermetic 007x.040 
. I HOA 2762·2 hermetic 007x.040 

',>; HOA 2762·3 hermetic .007x.040 

,I ~ 
. ~ .. 

~ 
HOA 2862·1 hermetic .025x.040 
HOA 2862·2 hermetic .025x.040 
HOA 2862·3 . hermetic .025x.040 

I \. 

Nates: 
(I) Storage temperature -6S·C to +IOO·C (hermetic) 

-40·C to +8S·C (plastic) 
(2) Operating temperature -6S·C to + 1 OO·C (hermetic) 

-40·C to +80·C (plastic) 

-- --_. --
.40 2.0 20 
1.8 10.0 20 
.50 4.0 20 

.30 2.0 20 
1.8 10.0 20 
4.0 25.0 20 

0.1 1.1 20 
1.0 5.0 20 
2.0 15.0 20 

0.2 2.0 20 
1.8 10.0 20 
4.0 25.0 20 

(3) BVCEO@ Ic = lOOjJA, 30V min (transistor), ISV min (darlington) 
(4) BVECO@ Ic = 100jJA. SV min 
(S)IA = 10"A max @ VA = 3V 

Reflective switches 

Characteristics Components Ugh! current 

Tesl condition VCE = S V 
I,asshown 

Symbol IL 
Units rnA 

100 
100 
100 

100 
100 
250 

100 
100 
250 

100 
100 
250 

min max 1,ImAI d Inch lil) 

I HOA 1160-1 hermetic 0.5 2.5 30 .075 
HOA 1160·2 hermetic 2.0 10.0 30 .075 
HOA 1160·3 hermetic !i.0 35.0 30 .075 

_. HOA 1180·' hermetic .04 .20 30 .50 
HOA 1180·2 hermetic .16 .80 30 .50 
HOA 1180·3 hermetic 2.0 14.0 30 .50 

Uyp.) Ityp.) 

0.4 
.-

.OS 20 20 10 12 1.5 .125 
0.4 .22 10 1.5 20 10 12 .125 
0.4 .06 20 1.5 20 10 12 .125 

0.4 0.025 20 1.5 20 10 12 .125 
0.4 0.075 20 1.5 20 10 12 .125 
1.1 0.250 20 1.5 20 500 750 .125 

0.4 0.010 20 1.6 50 10 12 .060 
0.4 0.025 20 1.6 50 10 12 .060 
1.1 0.250 20 1.6 50 500 750 .060 

0.4 0.025 20 1.6 50 10 12 .100 
0.4 0.075 20 1.6 50 10 12 .100 
1.1 0.500 20 1.6 50 500 750 .100 

LED forward Light Collector· 
Dark current voltage 

current emitter 
rise time breakdown 

If =O,H=O If as shown Vcc -S V. 
VCE as shown le=' mA 

RL = 1000 II 
10 Vf I, BVCEO 

nA " "s V 
max. VCE(V) max. IF(mA) typo min. 

100 10 1.6 50 8 30 
100 10 1.6 50 10 30 
250 10 1.6 50 50(c) 15 

100 10 1.6 50 6 30 
100 10 1.6 50 6 30 
250 10 1.6 50 50(c) 15 

Output 

transistor 
transistor 
transistor 

transistor 
transistor 
darlington 

transistor 
transistor 
darlington 

transistor 
transistor 
darlington 

Output 

transistor 
transistor 
darlington 

transistor 
transistor 
darlington 
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, HOA 1397-1 plastic I _20 _80 20 _050(b) 100 10 1.5 
HOA 1397-2 . plastic I _70 2.8 20 .050(b) 100 10 1.5 
HOA 1397-31 plastic 2.0 8.0 20 .050(b) 250 10 1.5 
HOA 1397-32 plastic 7.0 28.0 20 .050(b) 250 10 1.5 IA HOA1404-1 

hermetic .20 1.0 30 .20 100 10 1.6 
HOA 1404-2 hermetic .80 4.0 30 .20 100 10 1.6 
HOA 1404-3 hermetic 2.0 14.0 30 .20 250 10 1.6 

~ 
IHOA140~1 plastic .20 1.0 30 .20(b) 100 10 1.5 

HOA 1405-2 plastic .80 4.0 30 .20(b) 100 10 1.5 

... HOA2498-1 hermetic .04 .20 30 .50 100 10 1.6 
HOA 2498-2 hermetic .16 .80 30 .50 100 10 1.6 
HOA 2498-3 hermetic 2.0 14.0 30 .50 250 10 1.6 

-(a) d IS the distance to the reflective object (a mirror). see test CirCUit below. 
(b) Reflective surface is an Eastman Kodak®neutral white test card having 90% diffuse reflectance. 
(c) RL ~ lOOn 

Light emitting diodes 
• hermetic and plastic packages 
• long operating life 
e high conversion efficiency 

Beam Forward 
Characteristics Package Output power angle vohage 

Test condition IF as shown 3 IF as shown 
Svmbol Po 111 VF 

Units mW degrees V 
min. max. IF(mA) typo max. IF(mA) 

1 
SE 1450-1 hermetic 0.20 50 12 1.6 50 
SE 1450·2 hermetic 0.36 50 12 1.6 50 
SE 1450·3 hermetic 0.7 50 12 1.6 50 
SE 1450-4 hermetic 1.00 50 12 1.6 50 

1 
SE 1450·1L hermetic 0.20 50 12 1.6 50 
SE 1450·2L hermetic 0.35 50 12 1.6 50 

I 
SE 1450·3L hermetic 0.70 50 12 1.6 50 ! I 

!; ! SE 1450-4L hermetic 1.00 50 12 1.6 50 
,0 : 

I! 
j 

U 
SE 2460·1 hermetic 0.27 50 18 1.6 50 
SE 2460·2 hermetic 0.40 50 18 1.6 50 
SE 2460·3 hermetic 1.00 50 18 1.6 50 

SE 3453·1 hermetic 1.3 100 80 1.7 100 
SE 3453·2 hermetic 2.4 100 80 1.7 100 
SE 3453·3 hermetic 3.2 100 80 1.7 100 

..--.. SE 3453·4 hermetic 4.8 100 80 1.7 100 

n SE 3455-1 hermetic 2.0 100 90 1.7 100 
SE 3455·2 hermetic 3.5 100 90 1.7 100 
SE 3455-3 hermetic 4.8 100 90 1.7 100 
SE 3455·4 hermetic 5.4 100 90 1.7 100 

SE 3470·1 hermetic 7.0 100 75 1.9 100 
SE 3470·2 hermetic 9.0 100 75 1.9 100 
SE 3470·3 hermetic 10.5 100 75 1.9 100 
SE 3470·4 hermetic 12.0 100 75 1.9 100 

20 
20 
20 
20 

50 

I 50 
50 

I 

20 
20 

50 
50 
50 

Reverse 
breakdown 

IR -1Oj.<A 

VR 
V 

min. 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

6 
6 
6 
6 

6 
6 

50(c) 
50(c) 

6 
8 

50(c) 

6 
6 

6 
8 

50(c) 

Radiation 
rise time 

t, 

I'S 

typo 

0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 

1.0 
1.0 
1.0 
1.0 

0.7 
0.7 
'0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
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30 transistor 
30 transistor 
15 darlington 
15 darlington 

30 transistor 
30 transistor 
15 darlington 

30 transistor 
30 transistor 

30 transistor 
30 transistor 
15 darlington 

Forward Peak 
continuous wove-

current length 

25°C 

IF h 

mA nm 
max. typ. 

100 930 
100 930 
100 930 
100 930 

100 930 
100 930 
100 930 
100 930 

100 930 
100 930 
100 930 

500 930 
500 930 
500 930 
500 930 

100 930 
100 930 
100 930 
100 930 

100 880 
100 880 
100 880 
100 880 
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Honeywell 

Characteristics Package Output power 

Test condition IF as shown 

Symbol 

Units 

min. 

~ 
SE 5450-1 hermetic 0.8 
SE 5450-2 hermetic 1.4 
SE 5450-3 hermetic 1.7 
SE 5450-4 hermetic 2.3 
SE 5450-5 hermetic 2.8 

SE 5453-1 hermetic LO 
SE 5453-2 hermetic 1.9 
SE 5453-3 hermetic 2.5 
SE 5453-4 hermetic 3.8 

~ 
SE 5455-1 hermetic 2.0 
SE 5455-2 hermetic 3.5 
SE 5455-3 hermetic 4.8 
SE 5455-4 hermetic 5.4 

SE 5470-1 hermetic 7.0 
SE 5470-2 hermetic 9.0 
SE 5470-3 hermetic 10.5 
SE 5470-4 hermetic 12.0 

" " SEP 8503-1 plastic 0.5 

114 SEP 8503-2 plastic 1.0 
SEP 8503-3 plastic 1.5 

11 
SEP 8503-4 plastic 2.0 

/ ' SEP 8505-1 plastic 0.5(a) 
~.J. SEP 8505-2 plastic 1.5(a) 

II 

SEP8505-3 plastic 2.5(a) 
SEP 8505-4 plastic 3.5(a) 

r":l SEP 8506·1 plastic .05(b) 

11 

SEP 8506-2 plastic .33(b) 
SEP8506-3 plastic .45(b) 
SEP 8506·4 plastic .80(b) 

f\ SEP 8703-1 plastic 1.0 

n 
SEP 8703·2 plastic 2.0 
SEP 8703·3 plastic 3.0 
SEP 8703-4 plastic 4.0 

Notes: 
(1) Storage temperature -65·C to +150·C (hermetic) 

-40·C to +85·C (plastic) 
(2) Operating temperature -65·C to +125·C (hermetic) 

-40·C to +80·C (plastic) 

Po 
mW 

max. 

1.5 
1.9 
2.5 
3.0 

3.0(a) 
4.5(a) 

.36(b) 

.52(b) 

.90(b) 
2.2(b) 

Specifications indicated are for 25°C ambient temperatute. 
See individual data sheets tor temperature derating information. 

IFlmA) 

20 
20 
20 
20 
20 

100 
100 
100 
100 

100 
100 
100 
100 

100 
100 
100 
100 

20 
20 
20 
20 

20 
20 
20 
20 

20 
20 
20 
20 

20 
20 
20 
20 

Beam 
angle . 

3 

0 
degrees 

typo 

30 
30 
30 
30 
30 

30 
30 
30 
30 

20 
20 
20 
20 

20 
20 
20 
20 

40 
40 
40 
40 

15 
15 
15 
15 

25 
25 
25 
25 

40 
40 
40 
40 

(3) Beam angle is defined to be the total included angle between half intensity points. 

(a) Output power is in mW/cm2. The on-axis power is measured using a 
.081 (2.06mm) diameter apertured sensor placed .400 (10.16mm) from lens tip. 

(b) Output power is in mW/cm2. The on-axis power is' measured using a 
.104 (2.65mm) diameter apertured sensor placed .535 (13.6mm) from lens tip. 

Forward Reverse Radiation 
voltage breakdown rise time 

IF as shown IR = lOILA 

VF VR t, 

V V ILS 
max. IFlmA) min. typo 

1.5 50 5 0.7 
1.5 50 5 0.7 
1.5 50 5 0.7 
1.5 50 5 0.7 
1.5 50 5 0_7 

1.7 100 2 1.0 
1.7 100 2 1.0 
1.7 100 2 1.0 
1.7 100 2 1.0 

1.7 100 2 0.7 
1.7 100 2 0.7 
1.7 100 2 0.7 
1.7 100 2 0.7 

1.9 100 6 0.7 
1.9 100 6 0.7 
1.9 100 6 0.7 
1.9 100 6 0_7 

1.5 20 3 0_6 
1.5 20 3 0.6 
1.5 20 3 0.6 
1.5 20 3 0.6 

1.5 20 3 0.6 
1.5 20 3 0_6 
1.5 20 3 0.6 
1.5 20 3 0.6 

1.6 20 3 0.6 
1.6 20 3 0.6 
1.6 20 3 0.6 
1.6 20 3 0.6 

1.5 20 3 0.6 
1.5 20 3 0.6 
1.5 20 3 0.6 
1.5 20 3 0.6 

1·1692 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

Forward Peak 
continuous wave-

current length 

25 C 

IF II 
rnA nm 

max. typo 
-

100 930 
100 930 
100 930 
100 930 
100 930 

500 930 
500 930 
500 930 
500 930 

100 930 
100 930 
100 930 
100 930 

100 880 
100 880 
100 880 
100 880 

100 930 
100 930 
100 930 
100 930 

40 930 
40 930 
40 930 
40 930 

40 930 
40 930 
40 930 
40 930 

100 880 
100 880 
100 880 
100 880 

EEM 1983 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCLUDING FIBER OPTICS) 3700 

Photodetectors 
Honeywell 

• Choice of diode, transistor, darlington and Schmitt outputs. 
• Photodiodes for fast speed of response. 
• Phototransistors offer medium response and high stability. 
• Photodarlingtons for applications requiring extremely 

high sensitivity. 
• Optoschmitt devices have voltage regulator, differential 

amplifier and Schmitt trigger on the same chip, eliminating 
additional signal processing circuitry. 

• Plastic and hermetic packages available. 

Photodiodes 

CharllCteristics Package Light current 

Test condition VR - 20V 
H as shown 

Symbol Il 
Uilits IlA 

min. H* 

'~~ SD 1420-2 

I 
hermetic 5 5 

''"''--- I 
,...; ..... __ ._ ......... ... .. .. ".,." . .. -, ... . ..... ... ... -- ........ "" ....... 

'~,D 1420-2L hermetic 

11 SD 2420·2 hermetic 

~SD3421'2 hermetic 

\~ _ SD 5421-2 hermetic 
........ . ...................... 

~ 

Notos: 
III SWrJgp temperature _65°C to +150oC 
121 ('p~rJting t<''''perature _65°C to +1250 C 

5 

7 

10 

40 

Sp~cilications indicated are for 25°C ambient temperature. 
SeE' individual data sheets for temperature derating information. 

131 AngulJr response isdefined to be the total included angle between 
half spnsitivity points. 

"The value of H is measured in mW/cm2 from a tungsten·source 
@ a color temperature of 2870o K. 

phototransistors 

5 

20 

5 

5 

Dark current Reverse Ught current 
breakdown voltage rise time 

VR -20V I~ - lOIlA 
H=O 

ID BVR t, 
nA V ns 

max. min. typo 

5 50 50 

_." ... " • .n •• '.".", •••••• .... " , .. ......... - ..... --- . ,., .. ,. - ,., , ..... - ". ,,- '" . 

5 50 50 

5 50 50 

20 75 5(max.) 

20 75 5(max.) 

Ught 
Collector Emitter Saturation 

CharllCteristics Package Ughtcurrent Dark current breakdown breakdown voltage current 
rise time 

Angular 
response 

3 

0 
degrees 

typo 

24 

. ......... ,,- , .. 

24 

48 

90 

18 

Angular 
response 

Test condition VCE = 5V . H=O Ic=lOOIlA Ic= lOOIlA Ic- O.4mA RL - 100011 
H as shown VCE as shown Vcc=5V. 3 

IL=lmA 

Symbol IL ID BVCEO BVECO VCE (sat) t, 0 
ynits mA nA V V V IlS degrees 

min. max. H* max. VCE min. min. typo typo typo 

r 
SD 1440-1 hermetic 0_7 5 100 10 30 7 0.3 4 24 
SD 1440-2 hermetic 1.5 5 100 10 30 7 0_3 4 24 
SD 1440-3 hermetic 3.0 5 100 10 30 7 0.3 8 24 
SD 1440-4 hermetic 6.0 5 100 10 30 7 0.3 16 24 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCLUDING FIBER OPTICS) 

Ii 
so 1440-1L hermetic 

I 
0_7 

SO 1440-2L hermetic 1.5 
SO 1440-3L hermetic 3.0 
SO 1440-4L hermetic 6_0 

SO 2440-1 hermetic 0.5 

ti SO 2440-2 hermetic 2.0 
SO 2440-3 hermetic 4_0 
SO 2440-4 hermetic 7.0 

SO 3440-1 hermetic 0_5 1.1 
SO 3440-2 hermetic 0.9 1.5 
SO 3440-3 hermetic 1.3 2.2 
SO 3440-4 hermetic 2.0 2.8 m 503440-, hermetic 2.6 

SO 3443-1 hermetic 0.5 
• ; SO 3443-2 hermetic 1.0 

SO 3443-3 hermetic 2_0 

~ 
SO 5443-1 hermetic 1.0 
SO 5443-2 hermetic 4.0 
SO 5443-3 hermetic 8:0 
SO 5443-4 hermetic 16.0 

~i 
SOP 8403-1 pla~tic 0.7 
SOP 8403-2 plastic 1_5 
SOP 8403-3 plastic 3.0 

] I 
SOP 8403-4 plastic 4_5 

Notes: 
(1) Storage temperature -65·C to +150·C (hermetic) 

-40'C to +85·C (plastic) 

5 
5 
5 
5 

20 
20 
20 
20 

2.5(a) 
2.5(a) 
2.5(a) 
2.5(a) 
2.5(a) 

5 
5 
5 

5 
5 
5 
5 

5 
5 
5 
5 

(2) Operating temperature -65'C to +125·C (hermetic) 
-40·C to +80'C (plastic) 

Specifications indicated are for 25°C ambient temperature. 
See individual data sheets for temperature derating information. 

(3) Angular response is defined to be the t~t~I'i~cluded angle between 
half sensitivity points. 

(a) Light source Is 940nm LED. 
(b) RL = lOOn 

100 10 30 
100 10 30 
100 10 30 
100 10 30 

100 10 30 
100 10 30 
100 10 30 
100 10 30 

100 10 30 
100 10 30 
100 10 30 
100 10 30 
100 10 30 

100 10 30 
100 10 30 
100 10 30 

100 10 30 
100 10 30 
100 10 30 
100 10 30 

100 10 30 
100 10 30 
100 10 30 
100 10 30 

*The value of H is measured in mW/cm2 from a tungsten source @ a color temperature of 2870' K_ 

7 0_3 
7 0_3 
7 0.3 
7 0_3 

7 0.3 
7 0.3 
7 0.3 
7 0.3 

7 0.3 
7 0_3 
7 0.3 
7 0.3 
7 0.3 

7 0.2 
7 0_2 
7 0.2 

7 0_2 
7 0.2 
7 0.2 
7 0.2 

7 0.3 
7 0.3 
7 0_3 
7 0.3 

3700 

Honeywell 

4 24 
4 24 
8 24 

16 24 

4 48 
4 48 
8 48 

14 48 

4 45 
4 45 
4 45 
8 45 
8 45 

6(b) 90 
6(b) 90 
8(b) 90 

4(b) 18 
4(b) 18 
6(b) 18 
8(b) 18 

8 80 
10 80 
14 80 
16 80 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCLUDING FIBER OPTICS) 3700 

Phototransistors 

Characteristics PlICkage 

Test condition 

Svmbol 

Units 

I , 
SDP 8405·1 plastic 

~.!".J, SDP 8405·2 plastic 

~J 
SDP 8405·3 plastic 
SOP 8405·4 plastic 

~11 SDP8406·1 plastic 
SDP 8406·2 plastic 

\\'\ 
SDP 8406·3 plastic 
SDP 8406·4 plastic 

1\ 
~l' J ~ 

Optoschmitts 

• TTL. LSTTL. CMOS compatible. 

• Fan out of 10. 

• Operate over 4.S to 16 Vcc supplV· 

Characteristics Package 

Ught current 

VCE - SV 
H as shown 

IL 
mA 

min. mal(. H· 

1.0 5 
7.0 14.0 5 

12.0 24.0 5 
20.0 5 

.15 1.9 Ha) 
1.8 3.6 Ha) 
3.4 6.5 Ha) 
6.4 12.0 Ha) 

Output 
voltage 

(low) 

Output 
voltage 
(high) 

Collector 
Dark current brel!kdown 

H-O Ic-loo",A 
VCE as shown 

10 BVCEO 
nA V 

mal(. VCE min. 

100 10 30 
100 10 30 
100 10 30 
100 10 30 

100 10 30 
100 10 30 
100 10 30 
100 10 30 

Operate 
point 

Release 
point 

Rise 
time 

Emitt!ll' 
breakdoWn 

Ic - loo",A 

BVECO 
V 

min. 

7 
7 
7 
7 

7 
7 
7 
7 

Fall 
time 

Honeywell 

Saturation 
Ught Angullir 

voltage 
current response 

rise time 

Ic - 0.4 mA RI 1Ooof! 
Vcc = SV. 3 
Il=lmA 

VCE (sail t, " V ",s degrees 

typo typo typo 

0.3 8 40 
0.3 10 40 
0.3 12 .40 
0.3 16 40 

O.4(c) 8 50 
O.4(c) 8 50 
0.4(c) 8 50 
0.4(c) 8 50 

Propagation Propagation Clock 
delay (low) delay (high)' freq. 

Svmbol VOL VOH Op Rp t, tt TOLH TOHL 1 ___ U_n_i_ts_~ ___ + __ v_-+ __ v--,-,:-!_m_w_/c-:,m-:]+_m_w_,_c,:",m-:-]+ __ n_s_--1 __ n_s __ -+ __ !:,.~. __ +-._.:.",.:.s_· _+-_k..;,H,,;:z-f 

____ , __________ t_-------+--m-a-x-.-1--ty..;.P..;..-(d-)~-m-a-x-.(-a-)+_-m-a-x-.(a_)~..;.ty..;.p-.--m~t~x-.r-ty~p-.--m-a-x-.t_ty..;.p~.--m-a-l(-.t_ty~p.--m-a_x_'t__m_a_x_.~ 

I: . SD 3600 hermetic 0.4 Vcc I 0.5 0.47 60 150 6 15 1 5 2.5 5 100 
J • 

~~~S-D--56-OO----~-h-er-m-e-ti-c4--0-'-4--~v--cc--1--0-5--~--0-.4-7-4-60----15-0-4--6---1-5-+--1----5-+-2-5----5--~-10-0~ 

~ SDP 8600* plastic 0.4 Vcc 2.5 2.35 60 150 6 15 1 5 2.5 5 100 
I~I SDP 8601" plastic 0.4 Vcc 2.5 2.35 60 150 6 15 1 5 2.5 5 100 

-'..IIJJ]' SDP8602* plastic 0.4 Vee 2.5 2.35 60 150 6 15 1 5 2.5 5 100 
_ ·See Fig. 17 FOR MEctHANICAL DIFFERENCES 

(1) Storage temperature -6S"C to +lS0"C (hermetic) 
.-40"C to +8S"C (plastic) 

(2) Operating temperature -6S"C to +12S"C (hermetic) 
-40"C to +80"C (plastic) 

(3) Angular response is defined to be the total included angle between half sensitivity points. 

(a) Light source is 940nm LED. 
(b) RL = lOOn 
(c) Ic = 2SIlA 
(d) An internal load resistor of 10k n is tied between V cc and Va. 

Specifications indicated are for 2SoC ambient temperature. 

See individual data sheets for temperature derating information. 

·The value of H is measured in ryW/cm2 from a tungsten source 
@ a color temperature of 2870 K. 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCLUDING FIBER OPTICS) 

, Photodartingtons 

Characteristics Paclulge Ught current 

Tesl condilion VeE -SV 
Hasshown 

Symbol I, 
Unils mA 

min. H· 

I 
SO 1410·1 hermetic 0.6 0.2 
SO 1410·2 hermetic 2.0 0.2 
SO 1410·3 hermetic 4.0 0.2 
SO 1410-4 hermetic 8.0 0.2 

SO 1410·1L hermetic 0.6 0.2 .~ SO 1410·2L hermetic 2.0 0.2 
\i ! SO 1410·3L hermetic 4.0 0.2 
il SO 1410-4L hermetic 8.0 0.2 
I l 

li 502410·1 hermetic 1.0 1.0 
SO 2410·2 hermetic 3.0 1.0 
SO 2410·3 hermetic 6.0 1.0 

~ S034'O-' 
hermetic 0.6 2.0 

. .; SO 3410·2 hermetic 2.0 2.0 
, I SO 3410·3 hermetic 4.0 2.0 
Iii 503410-4 hermetic 8.0 2.0 

~ SOM'O-' 
hermetic 2.0 0.2 

. SO 5410·2 hermetic 4.0 0.2 
SO 5410·3 hermetic 8.0 0.2 

~11 SOP 8106·1 plastic 1.0 1.0(a) 

fl 
il ij I· II 

Notes: 
(1) Storage temperature -65·C to +lS0·C (hermetic) 

-4Q·C to +8S·C (plastic) 
(2) Operating temperature -6S·C to +12S·C (hermetic) 

-40·C·to +80·C (plastic) 
(3) Angu lar response is defined to be the total inciuded angle belween 

half sensitivity points. 

(a) Light source is a 940nm LED. 
(b) Ic = 2S0"A 

*The value of H is measured in m"!,/cm2 from a tungsten source 
@ a color temperature of 2870 K. 

Specifications indicated are for 2SoC ambient temperature. 
See individual data sheets for temperature derating information. 

Collector Emitter Saturation Dark current breakdown breakdown voltage 

VeE - 10V le-100/AA Ie -l00/AA le- 1mA 
H=O 

ID BVeED BVEeo VeE (sail 
nA V V V 

max. min. min. max. 

250 15 7 1.1 
250 15 7 1.1 
250 15 7 1.1 
250 15 7 1.1 

250 15 7 1.1 
250 15 7 1.1 
250 15 7 1.1 
250· 15 7 1.1 

250 15 7 1.1 
250 15 7 1.1 
250 15 7 1.1 

250 15 7 1.1 
250 15 7 1.1 
250 15 7 1.1 
250 15 7 1.1 

250 15 7 1.1 
250 15 7 1.1 
250 15 7 1.1 

250 15 7 1.1(b) 

3700 

Honeywell 

Ught Angular current response rise time 

R, -10000 
Vee = SV. 
1,=lmA 

I, (lI 

/AS degrees 
typ. typ. 

15 24 
25 24 
75 24 

125 24 

15 24 
25 24 
75 24 

125 24 

15 48 
25 48 
75 48 

15 90 
25 90 
75 90 

125 90 

15 6 
25 6 
75 6 

75 50 
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3700 

H 
Q1CICIISQTYp....j~ 

1. EM lITER 2. COLLECTOR 

ELECTRO-OPTICAL EQUIPMENT (EXCLUDING FIBER OPTICS) 3700 

345 Industrial Blvd. 
McKinney, Texas 75069 
(214) 542-9461 

A DIVISION OF CROWN SEMICONDUCTOR 

K-8l0S K-8l02 K-8170 

Coupled Electrical Characteristics 

Device 

K-81 OS 

K-81 02 

K-8170 

On State Output Current 
IF = 20rnA. VCE = 10.0V 

MIN TYPICAL UNIT 

SOO 1300 

500 1400 

200 1500 IlA 

Available with wires altached and various apertures on sensor. 

'_""" __ '_'_ .. _ ._.1._ .... I Coupled Electrical Characteristics 
.-; --_ ...... -···-- .. ·.-----.-~~~I~~·- .. - .- ..... ~~~~~te~~~~~t~~;;~~; ........ . 

IF = 40mA VCE = S.OV, d = 0.1S" 

MIN TYPICAL UNIT 

K-871 0 200 SOO 
K-871 0 

K-8720 100 3S0 

Available with wires altached_ 

""""Ii """""91 JH"'" 
""'" I_I '. ,.."., 
~L~ ".""' .. ,~ Jc:r 
,OI~IQ~~luTn .mIWI 01A :mImi .mllllJ 

JiOD f1UDI liN 

, Phototransistors 

Device Light @VCE=S,OV Current 

MIN H =mW/cm2 

K-S100 1.SmA S 

K-S250 4.0mA S 
K-61 00 K-5100 1. EMITIER 2. COLLECTOR K-6500 K-5500 

K-S500 O.SmA 20 

K-SSSO 1.OmA 20 

~ ::~:~~~JjJI -I ~;;-
'"'''''''' '), .,..-m"", ~ 

I QUIDIIINCIl m:Hil'ill:mDI.o. 

Infrared Light EmiHlng Diodes 

Device 
Output Forward 
Power Currenl 

21An ~]CDlLlCTOA L--___ -.l 

K-5250 

K-6250 

MIN IF 
1. EMlnER 2. COLLECTOR K-6550 K-5550 K-61oo 0.3SmW SOmA 

K-6250 3.00mW 100mA 

K-65oo O.SmW 20mA 

K-6SS0 O.SmW 40mA 

Other electrical and mechanical devices available as standard 
products from Optek. Wrlle for the Optek catalog for other standard products. 
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37°n.ll\esshol~CECTnIR~~eCAL rsEQUIPMENT ~CLUDING :::::::C:~:S~~:~~~::~~~ 
)II II( (617) 922·5961 

FIBER OPTIC PHOTOELECTRIC 
SENSOR CABLES 

New line of fiber optic sensor cables allow photoelectric sensing in con
fined areas where space prohibits conventional emitters and detectors. 
Electrical isolation is provided for access into explosive or wet 
environments. Fiber optic sensor cables are compatible to standard PC 
board active device mounts and bulkhead receptacles allowing all elec
tronic components to be mounted on the PC board. Proximity type sen
sors combine emitter and detector into a homogenous .032" or .062" 
active diameter. 

Specifications: 
Transmission: 600 to 700 dB/Km 
Numerical Aperture: 0.56NA 
Acceptance Angle: '6So 

c:::::QIIIIlIIU I 

Operating Temperature: 
-40°F to +22soF 

Outside Diameter of Cable: .125" 
Minimum Bend Radius: .25" 

REFLECTIVE TYPE 

OPPOSED TYPE 

TRANSMISSION VS WAVELENGTH 

WAVELENGTH (MICRONS) 

'~ __ JP~mlDu~u========~~~==========~ID~~~Oml[~~~ 

=«. pn~ucrmlllull:u ==========:3== 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCLUDING FIBER OPTICS) 3700 

fi 
SLONEXu PHOTOCELLS. PHOTODIODES • PHOTOVOLTAIC CELLS, PANELS 

AND POWER SYSTEMS • OPTICALLY COUPLED ISOLATORS • 
OPTOELECTRONIC ARRAYS • UV SENSITIVE LDRs FORMERLY NATIONAL SEMICONDUCTORS LTD. 

CdS & CdSe PHOTOCELLS PHOTO DETECTOR lAMP flED ASSEMBLIES 
Cell . Typical Min. Max. Max. 
Type 1.0 Ftc Dark Peak Power 
No. Res. K[l Res. M[l Volt. MW. Description 

CdSe Photo detector 
Emitter Deteclor 

Cur- Max. Min. 
NSL·312 75 100 70 50 CdSe Photoconductive Cell 
NSL·313 30 100 70 50 in Hermetic Glass and 

Module rent DN OFF Max. Max. 
Type No. Valls MA Res. [J Res. Mrl Volts Power Description 

NSL·314 14 100 70 50 Metal TO·1B. Plastic coated 
NSL·315 550 1000 250 50 "Open pill" versions also 
NSL·316 260 1000 250 50 available, 
NSL·317 110 1000 250 50 
NSL-31B 50 500 120 50 

NSL·4122 75 1 BO 50 TO·1B CdS Photoconductive 
NSL-4132 30 0.2 BO 50 Cell in plastic coated "open 
NSL-4142 14 0.1 BO 50 pill" package. Hermetic 
NSL-4152 550 10 320 50 Package also available, 
NSL-4162 260 10 320 50 
NSL-4172 110 5 320 50 
NSL-41B2 50 1 160 50 

PL·l033·1 10 15 100 10 BO 250 Phenolic .75" 
PL·l036·1 10 15 400 50 320 250 x .75" x 625" 
PL·2H33·1 200 2 100 10 BO 250 Pin Leads for 
PL·2H36·1 200 2 400 50 320 250 P.C. Board 
PL·5S33·1 25 250 10 BO 250 Mounting, 
PL·5S36·1 25 2000 50 320 250 (Matched, 

Multi·Detector 
Configurations 
available.) 

PLT·l0384 10 15 250 10 BO 100 Standard tube: 
PLT·l03B7 10 15 3000 100 320 100 Axial leads. 
PLT·2H3B4 200 2 500 10 BO 100 
PLT·2H3B.7 200 2 10000 100 320 100 

NSL-444 120 50 1000 1000 1" CdS Photoconductive 
NSL-445 26.0 r5 1000 1000 Cell in Hermetic Glass and 
NSL·446 11.4 5 1000 1000 Metal case 1.25" diameter. 
NSL-447 5.5 0.5 1000 1000 

NSL·4442 120 10 1000 500 1" CdS Photoconductive 
NSL-4452 26 1.5 1000 500 Cell in plastic coated 
NSL-4462 11.4 0.5 1000 500 lIopen pill" package. 
NSL-4472 5.5 0.2 1000 500 

PLS·5S3BO 25 250 10 BO 100 Small tube, 
~·5S3B7 25 4000 100 320 100 Axial leads. 

PLM·5S310 25 500 10 BO 50 Miniature 
PLM·5S317 25 5000 100 320 50 Tubej Axial 

leads. 

SILICON PHOTODIODES 
NSL-461 65 BO BO 100 CdS Photoconductive Cell 
NSL·462 2B 20 BO 100 in Hermetic Glass and 
NSL-463 12 2.7 BO 100 Metal 114" dia. case, 
NSL-464 5.2 0.7 BO 100 Hermetic edSe versions 
NSL-465 550 160 250 100 also available. 

Min. Min. Dark Reverse 
Short Open Curro Vallage 

Cell CI.· Ct.' #A@IV Recom. 
Type No. Curro MA Vall. @25OC Max. Description 

NSL-466 230 20 250 100 
NSL-467 100 4 250 100 

NSL·701·1 0.30 0.35 3 5 .1" x .2" Chip. 
NSL·B01·1 0.325 0.275 1.5 10 Wire leads 

NSL-4Bl 43.0 65 120 200 CdS Photoconductive Cell 
NSL-4B2 1B.6 15 120 200 in Hermetic Glass and 

NSL·701·9 0.30 0.35 3 5 9 Element Cell, 
0.1" Spacing 

1';~i.~O.:J 0 ~- '-i',a .~u ~vv .- i_jc~'::'; 7~-:;;' ;:::;:~;:;;.,=::~:~- -
NSL·4B4 3.5 0.25 120 200 "open pill" versions also 

......... -....... 1":", '~"'::"~" ':h:~. 
NSL:a02 0:65 0:275 2.5 10 Wire Leads 

NSL·4B5 330 200 250 200 available. 
NSL-4B6 155 130 250 200 

NSL·703 1.4 0.35 15 5 .2" x .4" Chip. 
NSL-B03 1.5 0.275 7.5 10 Wire Leads 

NSL·4B7 66 20 250 200 NSL·705 4.5 0.35 25 5 .76" x .354" 
NSL·293 1.7 0.4 BO 500 TO·B Hermetic CdS/ Se 
NSL·294 .75 50 BO 500 Photoconductive Cell. 
NSL·297 7.5 1.0 250 500 

NSL·3921 4.0 2 BO 200 TO·B CdSe Photoconductive 
NSL-3931 1.7 2 BO 200 Cell in Plastic Case. Glass 
NSL·3941 0.75 2 BO 200 Lens and Plastic Coated 
NSL·3951 40.0 5 320 200 "open pill" and CdS 
NSL·3961 17.0 5 320 200 versions also available. 

NSL-B05 4.77 0.275 12.5 10 Chip. 
Wire Leads 

NSL·706 2.9 0.35 20 5 .4" x .4" Chip. 
NSL-B06 3.0 0.275 10 10 Wire Leads 
NSL·707 3.3 0.35 25 5 .2" x 1" Chip. 
NSL·B07 3.5 0.275 12.5 10 Wire Leads 
NSL·70B 1.3 0.35 15 5 .1" x 1" Chip. 
NSL·BOB 1.4 0.275 7.5 10 Wire Leads 

NSL·3971 7.5 5 320 200 

NSL·492 4.0 2.0 BO 500 CdS Photoconductive Cell 
NSL·493 1.7 0.4 BO 500 in Hermetic Glass and 
NSL-494 0.75 0.05 BO 500 Metal TO·B. Hermetic CdSe 
NSL-495 40 30 320 500 version also available. 
NSL-496 17 4.0 320 500 
NSL-497 7.5 0.5 320 500 

NORp·ll 20 2.5 320 250 CdS Photocell in 0.5" 
NORp·12 9 1 320 250 lensed Plastic case. 
NORp·13 4 0.5 320 250 

NSL·710 0.125 0.4 1 5 TO·1B Package 
NSL·Bl0 0.150 0.275 0.5 10 
NSL·751 1.4 0.35 2.0 5 0.5"dia. 
NSL-B51 1.5 0.275 10 10 Epoxy Package 
NSL·7Bl 0.2B 0.35 5 5 Hermetic TO·5 
NSL·BBl 0.3 0.275 2.5 10 Case 
NSL·7B2 0.42 0.35 5 5 
NSL·791 0.60 0.35 5 5 Hermetic TO·S 
NSL·792 1.1 0.35 15 5 Case 
NSL·B932 0.65 0.275 0.5 10 0.5"dia. 

Ceramic 

UV SENSITIVE LDRs • At 500 Ftc (25 MW/cm') 2B70oK Source 

Typical Min. Max. Max. 
Cell 1.0 Flc Dark Peak Power 

Type No. Res. K[l Res. M[l Vall MW Description 
SILICON PLANAR PHOTODETECTORS 

Min. Min. Dark Break-
NSL·2129/3 1.7 0.2 BO 200 0.5" Plastic Case 
NSL·2129/6 17.0 1 320 200 with Phosphor·Coated 

Quartz Window 

Short Dpen Curro down 
Cell CI.· Ct." NA@5V Voltage 

Type No. Curr.#A Volt. @25°C (V) Description 

PIN PHOTODIODES 
NSL Light Dark Rise Fall 
Type CurrentIII' Current Time Time 
No. MA nA nS nS Description 

NSL-Bll 100 0.4 5 40 TO·1B, Flat Window 
NSL·B12 310 0.4 5 40 TO·1B, Low Lens 
NSL·B13 220 0.4 5 40 TO·1B, High Lens 
NSL·S14 90 0.4 5 40 TO·52, Flat Window 
NSL·B15 240 0.4 5 40 TO·52. Low Lens 
NSL·BB3 360 0.4 10 20 TO·5, Flat Window 
NSL-B93 BOO 0.4 20 10 TO·B, Flat Window 

NSL·530 0.3 10 3 6 TO·1B Package • At 500 Ftc, 2B70oK Source 

NSL·5BO 1.5 30 5 B TO·5 

• At 500 Ftc (25 MW/cm') 2B70oK Source SILICON BLUE SENSITIVE PHOTODIODES 

NSL 
Type No. 

NSL·5925 
NSL·5950 
NSL·597B 

PHOTOVOlTAIC MODULES 
Sensi-
tivity 

Cell @500 nM 
Typical Typical 

Mechanical Short CI. '?foVI~~:' peak 
Current Power Description 

Type No, (A/W) 

NSL·710BG 0.17 
NSL-Bl0BG 0.17 

2.2A 20.5V 32W 40.2" x 15.8" x 1.74" 
1.25A 19.5V lBW 21.2" x 17.6" x 1.74" 
6S0mA 19.5V 9W 17.56" x 12.32" x 1.74" 

NSL·BllBG 0.20 
NSL·7BOBG 0.17 
NSL·BBOBG 0.17 
NSL·BB3BG 0.20 
• At 500 Ftc, 2B70oK Source 

•• 
SLONEXB 

TWX 610-421-3362 

TLX 51 669 663 

331 CORNELIA ST., PLATTSBURGH, NY 12901 
2150 WARD STREET, MONTREAL, QUE. H4M 1T7 
ALTRINCHAM, CHESHIRE, WA14 4NX 

Min. Dark 
Short Curro Break· 
Ct." #A@1V down 

Curro p.A @2SoC Voltage 

lB 
lB 
lB 
35 
35 
40 

1.0. 5 
0.5 10 
0.005 40 
5.0 5 
2.5 10 
0.01 20 

TEL: (518) 561-3160 
TEL: (514) 744-5507 
TEL: (061) 928-3417 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

Description 

TO·1B, BG Filter 
TO·1B, BG Filter 
TO·1B, BG Filter 
TO·5, BG Filter 
T0-5, BG Filter 
T0-5, BG Filter 
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Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul
tiplication of photo current. It is par
ticularly suited to low noise and / or 
high speed applications. 

Contrast: A noticeable difference in 
. color, brightness, or other characteris

tics in a side-by-side comparison. 

Chrominance Contrast: The color con
trast between two adjacent surfaces of 
identical area, shape, texture, and lu
minance. The human eye is more sensi
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler's output current to in
put current at a specified bias. 

Dark Current: The leakage current of 
a photo detector with no incident light. 

Dominant Wavelength: The wave
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag
netic wavelength region between ap
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 

Interrupter (module): A device that 
produces an electrical output signal 
when an object breaks the light (visi
ble or invisible) between a light source 
and a photodetector. 

LIGHT 
SOURCE 

(EMITIER) 

PHOTO 

OBJECT 

L-_DE_T1EC:TO:R=~ ___ .::OUTPUT 

Reflector module 

//' LED -®- (AND IRED) 

PHOTO-
DARLINGTON 

~ PHOTO- v® DIODE 

~ B\; 

WITH BASE '"'".,,~ } PHOTO-

~lQ 
TRANSISTOR 

WITHOUT 
BASE CONNECTION E 

IRED: An infrared-emitting diode. See 
. light-emitting diode. 

Light Current: The current that flows 
through a photodetector when it is ex
posed to radiant energy. 

Light-Emitting Diode (LED): A semi
conductor diode that emits incoherent 
light at its PN junction when forward 
biased. The light can be in the visible or 
invisible (infrared) wavelength region. 

Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the "sur
round," an integral part of the device 
and inseparable from it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in
put) and the receiver (output). The in
put is generally an LED; the output 
might be a photodiode, phototransis
tor, a photo-Darlington, etc. Some
times referred to as optoisolator. 

Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an 
emitter. 

Photo-Darlington: A light-sensitive 
Darlington-connected transistor pair. 
The photo-Darlington has a very high 
sensitivity to illumination or radiation. 

OPTOCOUPLER 

~J ~~ ---'---+ 

WITH PHOTO-
TRANSISTOR OUTPUT 

(t t) -~ 
WITH PHOTO-
DIODE OUTPUT 

Photo defector : A device that provides 
an electrical output signal when sub
jected to radiation in the visible, infra
red, or ultraviolet regions of the elec
tromagnetic spectrum. Photodiodes, 
phototransistors, and photo-Darling
tons are the most common type of 
photodetectors. 

Photodiode: A junction diode that is re
sponsive to radiant energy. Photodi
odes have a high degree of linearity 
between the input radiation and the 
output current, and faster switching 
speeds than phototransistors. 

Photothyristor: A thyristor whose 
switching action is controlled by light 
applied to the thyristor gate. 

Phototransistor: A light-sensitive tran
sister that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photo current that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a FET) mayor may not be 
brought out as an external terminal. 

Point Source: A source with a maxi
mum dimension less than one~tenth the 
distance between sources and detector. 

Reflector (module): A device contain
ing a light source and a photodetector 
that detects any object that reflects 
light produced by the source back to 
the detector. . 
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• Interrupter Switches • Selenium Photovoltaic Cells • Photoconductive Celis V ACT E C 
• Phototransistors and 

Photodarlingtons • Vactrols (Opto-Isolators) 

• R.etrorefl~ctive Swi!cheS INDUSTRY'S BROADEST OPTOELECTRONIC LINE • Infrared Emitters 
• Light Activated SWitches 

• Standard Silicon and Blue-Enhanced Photovoltaic Cells, Blue-Enhanced Photodiodes, and PIN Photodiodes 

RETROREFLECTIVE & INTERRUPTER SWITCHES (Slotted) 
Standard and custom optical switches-infrared GaAs LED and silicon photo
transistor in an I-R transmitting housing. No openings or seams to collect dirt 
-available completely sealed for submersion during board cleaning-inter
changeable with industry standard sizes. Request bulletins RPS'l and SPS-l. 
New slotted switch with Schmitt Trigger output. bulletin SPS·2. 

PHOTOCONDUCTIVE CelLS 
Vactec light dependent resistors (LOR's) are available in three hermetic enclo- _ 
sures (TO-IS, TO-5, TO-S) and 4 ceramic types. Ceramic types have automati-
cally inserted wires which insure perfect contact integrity. Six materials of CdS, , ' 
CdSe and CdSeS-CdS mixtures with spectral response peaks Irom 565-735 nm. \ \ 
Each material has a variety of sensitivities to satisfy all requirements. Request . 
bulletin PCD·6. 

SILICON PHOTOVOLTAIC CELLS ~ 
Three processes: BLUE ENHANCED, LOW CAPACITANCE, STANDARD SOLAR . 

. fllI.available in. a varietv of hermetic. ceramic .. as chios .. o!withJlvjn.Qle~d~ .. The 
BLUE ENHANCED cells are unique large area detectors with high U· V sensitivity 
to as low as 200 nm. Almost non-existent U-V enhancement effect with stability 
equivalent to high quality photodiodes. Request bulletin VTS3A. LOW 
CAPACITANCE cells have fast response less than 15f'S with tOKQ load. The 
high shunt impedance is desirable for driving amplifiers. Request bulletin 
VTS-2. SOLAR cells have high Voe at low illumination (typ 200mV at 
.05mW/cm'). Linear over wide illumination range-request bulletin VTO-l. 

PHOTOTRANSISTORS - LED'S - PHOTODARLINGTONS -
LIGHT ACTIVATED SWITCHES (LAS) 
Phototransistors and photodarlingtons are NPN passivated-4 chip sizes of 25, 
40, 50, and 60, mil square in TO-IS, ceramic, coaxial, and lateral (side look
ing) packages. High light current at very low drive current ideal for instrumen
tation applications. Request bulletin VTTA-3A. GaAs I-R LED's with excellent 
stability in TO-18, T-l, T-1'I4 , lateral packages. Bulletin VTE-1. LAS (light 
activated switches) have high sensitivity with Schmitt Trigger output. Bulletin 
LAS-I, LAS-2. 

PHOTO DIODES 
BLUE ENHANCED photodiodes are extremely low dark current devices with 
excellent response in the U-V. Less than 10pA (ID) for small chips. Large 
area diodes (VTB5051) 14.Smm' active area with 1. 2AI (W Icm') at 365nm 
and ID of 250pA max. Request bulletin VTB-l B. FAST photodiodes have low 
capacitance. Use with reverse bias for fast response time and excellent 
linearity. Ideal for remote I-R sensor digital controls. Request bulletin 
VTD-l. 

VACTROLS 
Optical couplers using LED's, neons, or incandescent lamps as the emitter and 
Vactec photoconductive cells (LOR's) as the detector. For. noiseless switching 
and signal monitors for audio. Neon types to sense telephone ring. LED types for 
triac gate control. Incandescent types for low cost true RMS sensor as voltage 
regulator or control of constant wattage heater. Five package types include 2 
hermetic. Request bulletins VTL 1, VTL2C, VTL3, VTL5CA, VTL5CS and VTL9. 

SELENIUM PHOTOVOLTAIC CELLS 
Large area detectors for direct meter drive or in conjunction with amplifier. 
Spectral response peaks at 575 nm and is close to visible response. 
Available with integral #102 filter to match standard observer curve (CIE). 
Available in many flat or round cells with or without leads-also in 9 
package styles including 2 hermetic. Request bulletin SPV-5A. 

Actual SilO 

Actual Size . 

WRITE FOR CUSTOM DI;,TECTORS OR ASSEMBLIES ALL PRODUCTS 

VACTEC, INC. 10900 Page Blvd, • St_ Louis, Mo_ 63132· (314) 423-4900· TWX 910-764-0811 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1701 
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__________________ ~~FROM 

The righ, industrial fuse 
for the =1: place We've been manufacturing small 

At .•• dimension fuses for over half a century. 

the ~• t pnlaO giv.in~ ~ou state-of-~he-art performance, 
~. relIabIlIty and servlce_ 

• • Now vIe can offer the same advantages RighI: on Ime. in our n~w line of t?P quality indu~t:ial 
fuses: mIdget, semI-conductor rectIfIer, 
general purpose, hi-interrupting, one-time 
and renewable fuses_ All backed by 
Littelfuse. And all available at 

competitive prices and ready for quick delivery. So 

Industrial or Small Dimension Fuses __ _ 

We're ready to deliver 

when the time comes to replace your industrial 
fuses. we hope you'll save this handy guide and 

think of Littelfuse ... the company 
that can meet all of your fuse 

requirements ... big or small. 

I LITTELFUSE"' I ilijd I 
800 E. Northwest. Highway, Des Plaines, IL 80016 • (312) 824-1188 

Just give your Littelfuse 
distributor a call and discover how nice 
it is to do business the Littelfuse Way. 

1-1702 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



881 
Protective Components ... Most electronic equipment 
needs some sort of protection against catastrophic over
loads from either external or internal sources. Fuses 
and circuit breakers are widely used to provide this 
protection, but there are other electronic products 
which can provide certain kinds of circuit protection. 

That's the purpose of this EEM Product Selection 
Guide. It is designed to help you find the kinds of 
products you need for your specific design problem. 
Use this Guide as a quick directory to a specific page. 

After you've found a product which seems to be the 
best answer to your problem, you'll probably want to 
talk to a local sales office or distributor. You'll find these 
listed in EEM's "Yellow Pages" in the front of this. 
Volume. Or, you may wish to call the manufacturer 

, ___ .. ".",. _ " ... H,..Ofl+.hr "RoT" ... O 17n11 .nn ,O'ot. ,_'t~nn1"""thnllO'h+:Q "!:tTH'l,, nlH~.c:t-

ffoiis --orga.iiiied. "Be" iirepa~ed -to- taikto·· a "telephone"-
operator at the other end who may (or may not) have 

Circuit Breakers 

Fuses 

Fault Indicating Fuses 

Rectifier Fuses 

Limiters, Current 

Limiters, Surge 

Suppresors, Transient Voltage 1·1709 

Protectors, Surge 1·1709 

Fuse Clips & Holders 1·1705 

Fuses, UL; CSA Listed 

Fuses, Slow-Blowing 

Fuses, Fast-Acting 

Fuses, Miniature & Subminiature 

any technical knowledge. If you need technical assist
ance, state that as clearly as possible. 

After you've reached the knowledgeable person, ask 
your questions in a realistic and rational manner. After 
all, you've had hours or days to come up with the 
questions, the other person needs to be brought up to 
your speed. It's helpful if you can tell the person you 
are looking at a specific page in EEM. Chances are the 
other person will have a copy of EEM nearby and can 
refer to the same page. This will help in your com
munications. 

Remember, the overwhelming majority of manufac
turers want to help you. That's why they put the 
data pages in EEM. They want you to see the pages, 
decide what you need and make that call for additional 

. iiiformation, quotationsor-6ther data. Helpiiig them to 
answer your questions helps you. 

1·1706 10 1714 

10 1708 10 1717 

10 1702 10 1715 

10 1722 

10 1722 

10 1708 10 1717 

10 1706 

1·1706 

10 1714 

10 1707 1·1714 

Page numbers Indicate the first EEM page on which each manufacturer lists this product. Addlllonal references may follow on succeeding pages. 
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. . ;ALL·· 
·HAZARDS':'
FRO. RANDOM··· . 
TRANSIENTS··· 
TOLI6HTNIN6 
INDUCED SURGES 

FIBER OPTIC TECHNOLOGY 

FIBER OPTIC MULTIPLEXER 

APPLICATION: 

. Computer to computer links 
Secure communication links 
Error free operation in high electrical noise. 
environment 

MULTIPLEXER FEATURES 

• Synchronous or Asynchronous operation 

• 32 channel modular construction expandable 
to 128 channels/chassis 

• Selectable channel/data rate configuration 
from 128 channels at 9.6 KBPS to 8 channels 
at 153.6 KBPS 

• RS232-C electrical interface standard 

• High density modular packaging and loeal/re
mote loop back provides easy maintenance and 
fault i.solation 

• Synchronous clocks provided at all standard 
rates at or below 9.6 KBPS 

Models available (VAC) 

1, 2, 3 and 7 standard 
add~ional wires available 
Plug-in protection for RS-
232 Protection for RS-232, RS-422, 20 rna loop, etc. 

A 
AS USED BY THE WORLD'S LARGEST COMPUTER MANUFACTURERS 

Call (305) 725-8000 or write: 
Atlantic Scientific Corporation 

ATLANTIC 
SCIENTIFIC CORPORATION 

2711 South Harbor City Blvd. Melbourne, Florida 32901 

LIGHTNING WARNING • LOCATION • PROTECTION 
1·1704 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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ATLEE COMPONENT HOLDERS 
Atlee component clips are made of spring steel and 
beryllium copper because they afford the most generally 
desirable combination of properties. Specific selection 
of material will depend on conditions of the application. 

FEATURES 
• The design of our component holders, from raw ma

terial through the finished product, ensures maximum 
performance and reliability under extreme usage, in
sertion, withdrawal force, and shock and vibration. 

• Holding power increases as shock and vibration in
crease, measured by force required to remove com
ponent. 

• Special contour design acquires closer set to com
ponent during shock and vibration, increasing secur
ity without localized pressure. 

Beryllium Copper, 
QQ-C-533a 
PLATING: cadmium CO-P-416a; silver, 
QQ-5-365a; zinc, 00-Z-325; tin, QQ-T-
425; nickel, QQ-U-290; black matte, MIL
F-495A. 
Various finishes available. 
Designed to hold resistors, capacitors 
:!!"!~ ~~~!! .,:~'!!~d!,i,:~! . d~\./t~~~. _ !=~~t~!"!~d 
by means of rivets, eyelets, screws or 
similar fasteners. 

Spring Steel, 
QQ-S-777a 
PLATING: cadmium CQ-P-416a; silver, 
OQ-5-365a; zinc, QQ-Z-325; tin, OO-T-
425; nickel, QO-N-290; black matte, MIL
F-495A. 
Various finishes available. 
Designed to hold resistors, capacitors 
and smail cylindrical devices. Fastened 
by means of rivets, eyelets, screws or 
similar fasteners. 

... r!f!!J~ Tab Mounted Clips 
MATERIAL: beryllium copper, QQ-C-
533a. 
PLATING: cadmium, OQ-P-416a; silver, 
QO-5-365a; zinc, OQ-Z-325; tin, OO-M-
151; nickel, QQ-N-290; black matte, 
MIL-F-495A. 
Various finishes available. 
Designed to hold resistors, capacitors, 
relays and similar cylindrical compo
nents. Fastened to a circuit board by 
tabs. 

Industrial Component 
Holders 
MATERIAL: spring steel 5.A.E. 1065, .020 
thick. 
PLATING: commercial nickel, commer
cial nickel and vinyl coating 
Designed for use in industrial and com
mercial applications. 

No-Twist Clips 
MATERIAL: spring steel, QO-5-777a. 
PLATING: cadmium, OQ-P-416a; sliver, 
00-5-365a; zinc, QQ-Z-325; tin, QQ-M-
151; nickel, 00-N-290; black matte, MIL
F-495A. 
Various finishes available. 
Designed for holding capacitors and simi
lar cylindrical components, without twist
Ing. 

Atlee offers a complete line of MS and NAS component 
clips. In addition clips can be manufactured to your spe
cification for a variety of uses. Please contact the factory 
with your questions and special requirements. 

• Slotted design assures firm retention for fragile com
ponents without risk of injury. 

• As an indication of the spring characteristics of At
lee's component holders, all of which are heat treated 
after forming, the following data is supplied; beryllium 
copper will withstand over 500 and spring steel 100 
insertion-withdrawals of a slug 1/32" larger than nom
inal diameter, without metal fatigue. 

Fuse and Resistor 
Holders 
MATERIAL: phosphor bronze, 00-B-750; 
beryllium copper, QQ-C-533a. 
PLATING: sliver, QO-5-365a. 
Finishes available sliver plate. 
Designed to hold fuses and ferrule-type 
rMi"tnr".,,!,h""Jeduce, heatin~ .. bv .. Drovid~_. 
Ing high contact pressure. 

Crystal Clips 
MATERIAL: spring steel, 00-5-777a, 
spring steel 5.A.E. 1065. 

PLATING: cadmium, QO-P-416a; sil
ver, OQ-5-365a; zinc QQ-Z-325; tin, 
OQ-M-151; nickel, 00-N-290; black 
matte, MIL-F-495A. 
Various finishes available. 
Designed to provide secure mounting 
for flattened elliptical components. 

Transistor Clips 
MATERIAL: beryllium copper, 00-C-533a. 

PLATING: cadmium, QQ-P-416a; silver, 
QO-5-365a; tin, QQ-M-151; nickel, OO-N-
290; black matte, MIL-F-495A. 
Various finishes available. 
Designed to hold transistors without de
pending on soldered leads and at the 
same time act as a heat sink. 

Locking Clips 
MATERIAL: spring temper phosphor 
bronze, QQ-B-750. 
PLATING: silver, QQ-5-365a; cadmium, 
OQ-P-416a; nickel, QQ-N-290; Class II, 
Type VI. 
Various finishes available. 
Designed to hold a fuse, ferrule-type re
sistor or similar component against the 
most severe shock and vibration. 

Heat DiSSipating Liners 
MATERIAL: beryllium copper, .002 thick 
per QQ-C-533a, heat treated. 
FINISH: black matte 
Designed to cool many types of compo
nents combined with different types of 
cooling methods. 

~~~~~: WOBURN, MA 01B01' (617) 933-3510' TELex 949401 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1705 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

FUSES I UL, CSA 1-1/4" x 1/4" & 1" x 1/4" 

TYPE 3AG NORMAL BLOW 0 
GLASS TUBE FUSE SERIES ~ p. ® 
ELECTRICAL CHARACTERISTICS 
Rating 

110% 
135% 
200% 

Blow Time 

............................ 4 hours, minimum 

............................ 1 hour, maximum 

............................ 5 seconds, maximum 

MECHANICAL DIMENSIONS 
Dimensions Inches (mm) 

Diameter ......................... 250 (6.35) 
Length ............................ 1.250 (31.75) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 
3AGOlO 1/100 250 3AG1 1 250 
3AG031 1/32 250 3AG1.25 1-1/4 250 
3AG062 1/16 250 3AG1.5 1-1/2 250 
3AG100 1/10 250 3AG1.6 1-6/10 250 
3AG125 1/8 250 3AG1.75 1-3/4 250 
3AG150 15/100 250 3AG2 2 250 
3AG175 .175 250 3AG2.3 2-3/10 250 
3AG187 3/16 250 3AG2.5 2-1/2 250 
3AG200 2/10 250 3AG3 3 250 
3AG250 1/4 250 3AG3.5 3-1/2 250 
3AG300 3/10 250 3AG4 4 250 
3AG375 3/8 250 3AG4.5 4-1/2 250 
3AG400 4/10 250 3AG5 5 250 
3AG500 1/2 250 3AG6 6 125 
3AG600 6/10 250 3AG7 7 125 
3AG750 3/4 250 3AG8 8 125 
3AG800 8/10 250 3AGlO 10 125 

Listed by Underwriters' Laboratories through 8 am
peres. Certified by Canadian Standards Association, 
through 8 amperes. 
Type 3AG fuses, described as normal blow, are 
medium to quick acting protectors for use in general 
circuit applications. Suitable for most circuits where 
high surges or transients are not anticipated. 

TYPE 3AP NORMAL BLOW IR 
PIGTAIL GLASS TUBE ~ 'ffIl\ 
FUSE SERIES ~ 
ELECTRICAL CHARACTERISTICS 

Rating Blow Time 

110% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200% ............................ 5 seconds, maximum 

MECHANICAL DIMENSIONS 

Dimensions Inches (mm) 

Diameter ......................... 270 (6.86) 
length ............................ 1.290 (32.77) 

Pigtail Leads Inches (mm) 

Diameter ......................... 032 (.813) 
length ............ ................ 1.5 (38.1) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 
3AP010 l/l00 250 3AP1 1 250 
3AP031 1/32 250 3AP1.25 1-1/4 250 
3AP062 1/16 250 3AP1.5 1-1/2 250 
3AP100 1/10 250 3AP1.6 1-6/10 250 
3AP125 1/8 250 3AP1.75 1-3/4 250 
3AP150 15/100 250 3AP2 2 250 
3AP175 .175 250 3AP2.3 2-3/10 250 
3AP187 3/16 250 3AP2.5 2-1/2 250 
3AP200 2/10 250 3AP3 3 250 
3AP250 1/4 250 3AP3.5 3-1/2 250 
3AP300 3/10 250 3AP4 4 250 
3AP375 3/S 250 3AP4.5 4-1/2 250 

Catalog Ampere Voltage Catalog Ampere Rating 
Number Rating Rating Number Rating Voltage 
3AP400 4/10 250 3AP5 5 250 
3AP500 1/2 250 3AP6 6 125 
3AP600 6/10 250 3AP7 7 125 
3AP750 3/4 250 3AP8 8 125 
3APSOO 8/10 250 ,3AP10 10 125 

Listed by Underwriters' Laboratories through 8 am
peres. Certified by Canadian Standards Association 
through 7 amperes . 
Type 3AP fuses are medium to quick blowing fuses 
with the same electrical characteristics as Type 3AG. 
They are supplied with pigtail leads so that the fuse 
can be wired directly to the circuit. 

TYPE 3SB SLOW BLOW 0 
GLASS TUBE FUSE SERIES ~p. ® 
ELECTRICAL CHARACTERISTICS 
Rating 

110% 
135% 
200% 

Blow Time 

............................ 4 hours, minimum 

............................ 1 hour, maximum 

., .............. : ........... 5 seconds, minimum 

MECHANICAL DIMENSIONS 
Dimensions Inches (mm) 

Diameter ......................... 250 (6.35) 
length ............... , ............ 1.250 (31.75) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 
3SBOlO 1/100 250 3SB1 1 250 
3SB031 1/32 250 3SB1.2 1-2/10 250 
3SB040 4/100 250 3SB1.25 1-1/4 250 
3SB062 1/16 250 3SB1.5 1-1/2 250 
3SB100 1/10 250 3SB1.6 1-6/10 250 
3SB125 1/8 250 .3S81.S 1-S/10 250 
3SB150 15/100 250 3SB2 2 250 
3SB175 .175 250 3SB2.25 2-1/4 250 
3SB1S7 3/16 250 3SB2.5 2-1/2 250 
3SB200 2/10 250 3SB2.S 2-8/10 250 
3SB250 1/4 250 3SB3 3 250 
3SB300 3/10 250 3SB3.2 3-2/10 250 
3SB375 3/8 250 3SB3.5 3-1/2 250 
3SB400 4/10 250 3SB4 4 250 
3SB500 1/2 250 3SB4.5 4-1/2 250 
3S8600 6/10 250 35B5 5 250 
3SB700 7/10 250 3SB6 6 250 
3SB750 3/4 250 
3SB800 8/10 250 

Listed by Underwriters' Laboratories through:6 amperes. 
Certified by Canadian Standards Association through 5 
amperes. 
Type 3SB fuses, described as slow blow, are designed 
to prevent unnecessary blowing in circuits where 
transient surges are anticipated. Protection against 
short circuit or continued overload is still maintained. 

TYPE 3SBP SLOW BLOW IR 
PIGTAIL GLASS TUBE ~ r'(J.\L 
FUSE SERIES ~ 
ELECTRICAL CHARACTERISTICS 

Rating Blow Time 

110% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200% ............................ 5 seconds, minimum 

MECHANICAL DIMENSIONS 
Di!"enslans Inches (mm) 

Diameter ......................... 270 (6.86) 
length ............................ 1.290 (32.77) 

Pigtail Leads Inches (mm) 

Diameter ......................... 032 (,813) 
Length ............................ 1.5 (38.1) 

Catalog Ampere Voltage Catalog Ampere Rating 
Number Rating Rating Number Rating Voltage 
3SBPOlO 1.100 250 3SBP1 1 250 
3SBP031 1/32 250 3SBP1.2 1-2/10 250 
3SBP040 4/100 250 3SBP1.25 1-1/4 250 
3SBP062 1/16 ,250 3SBP1.5 1-1/2 250 
3SBP100 1/10 250 3SBP1.6 1-6/10 250 
3SBP125 1/8 250 3SBP1.8 1-8/10 250 
3SBP150 15/100 250 3SBP2 2 250 
3SBP175 .175 250 3SBP2.25 2-1/4 250 
3SBP187 3/16 250 3SBP2.5 2-1/2 250 
3SBP200 2/10 250 3SBP2.8 2-8/10 250 
3SBP250 1/4 250 3SBP3 3 250 
3SBP300 3/10 250 3SBP3.2 3-2/10 250 
3SBP375 3/8 250 3SBP3.5 3-1/2 250 
3SBP400 4/10 250 3SBP4 4 250 
3SBP500 1/2 250 3SBP4.5 4-1/2 250 
3SBP600 6/10 250 3SBP5 5 250 
3SBP700 7/10 250 3SBP6 6 250 
3SBP750 3/4 250 
3SBP800 8/10 250 

Listed by Underwriters' Laboratories through 6 amperes. 
Certified by Canadian Standards Association through 5 
amperes. 

Type 3SBP fuses, designated as slow blow, prevent 
unnecessary blowing from sudden current surges. 
Normal protection is still maintained against con
tinued overload and short circuits. Similar electri
cally to the 3SB series, but supplied with pigtail 
leads. 

TYPE 8AG/8AP NORMAL BLOW 0 
GLASS TUBE FUSE SERIES r'(J.\ ~p. 
ELECTRICAL CHARACTERISTICS ~ 
Rating Blow Time 

110% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200% ............................ 5 seconds, maximum 

MECHANICAL DIMENSIONS 
SAG SAP Pigtail Leads 

Dimensions Inches (mm) Inches (mm) Inches (mm) 

Diameter """"" .250 (6.35) .275 (6.99) .032 (.813) 
Length " .. ," ..... 1.00 (25.4) 1.025 (26.04) 1.5 (38.1) 

Catalog Ampere Voltage 
Number Rating Rating 

8AG100 8AP100· 1/10 250 
8AG125 8AP125 1/8 250 
8AG250 8AP250 1/4 250 
8AG375 8AP375 3/8 250 
8AG500 8AP500 1/2 250 
8AG750 8AP750 3/4 250 
8AG1 8AP1 1 250 
8AG1.5 8AP1.5 1-1/2 250 
SAG2 SAP2 2 250 
SAG2.5 SAP2.5 2-1/2 125 
SAG3 SAP3 3 125 
8AG4 8AP4 4 125 
8AG5 SAPS 5 125 
SAG6 A8P6 6 125 
8AG7 8AP7 7 125 

·Pigtail (AP) 

Listed by Underwriters' Laboratories through 7 amperes. 
Certified by Canadian Standards Association through 5 
amp'eres. 

Type SAG is designated as a normal blow fuse for use 
in general circuit protection. Their smaller size per
mits use where space limitations prevent use of 
Type 3AG. Pigtail leads (Type 8AP) are available when 
direct soldering into circuits is desired. . 

bel BEL F USE INC. '98 , .. ,,,,I S\,," . I"", ''''. N I. 07302 • 1201) 432·0463 • 70X 710·7305301 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

FUSES I UL, CSA & SEMKO 5mm x 20mm 
TYPE 5MF FAST ACTING @ 
GLASS TUBE FUSE SERIES ® 
ELECTRICAL CHARACTERISTICS 

Blow Time Rating 
110% 
135% 
200% 

4 hours, minimum 
1 hour, maximum 
5 seconds, maximum 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 
Diameter ...................... 5 (0.197) 
Length .......................... 20 (0.787) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 

SMFlOO 1/10 250 5MFl 1 2S0 
SMFl2S 1/8 250 SMF1.25 1·1/4 250 
5MF200 2/10 2S0 SMFl.S 1·S/10 2S0 
5MF2S0 1/4 2S0 SMF2 2 250 
SMF300 3/10 2S0 SMF2.S 2·1/2 2S0 
SMF400 4/10 250 5MF3 3 250 
SMFSOO 1/2 2S0 5MF4 4 125 
SMFSOO S/10 2S0 SMFS 5 125 
SMF700 7/10 250 SMFS S 12S 
5MF800 8/10 2S0 5MF7 7 125 

Listed by Underwriters' Laboratories from 700 rnA to 
S amperes. Certified by Canadian Standards Asso· 
ciation through S amperes. 
Type SMF fuses, described as fast acting are manu· 
factured to meet the requirements of UL 198.S and 
CSA 22.2. They permit European manufacturers of 
original equipment to substitute a fuse listed or 
certified by UL/CSA when exporting their equipment 
to the United States or Canada without making costly 
changes in mountings and printed circuit board lay· 
outs. Since fusing characteristics are different than 
those specified by IEC 127 for specific ratings, a 
careful analysis of the blowing curves should be 
made before determining the proper substitution. 
The small size of these Juses also offer the Ameri· 
can/Canadian designer a protective device where 
space limitations are an important consideration. 
Pigtail leads \SMFP) are available when direct solder· 
ing Into circu ts is desired. 

TYPE 5MT TIME LAG @ 
GLASS TUBE FUSE SERIES ® 
ELECTRICAL CHARACTERISTICS 

Rating Blow Time 
110% ...................... 4 hours, minimum 
135% ...................... 1 hour, maximum 
1000% .................... 10 milliseconds, minimum 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 
Diameter ........................ 5 (0.197) 
Length .......................... 20 (0.797) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 

5MTlOO 1/10 250 5MTl 1 12S 
SMTl25 1/8 250 5MTl.25 1·1/4 125 
5MT200 2/10 250 SMTl.S 1·S/10 125 
5MT250 1/4 250 5MT2 2 12S 
SMT300 3/10 250 SMT2.5 2·1/2 125 
5MT400 4/10 250 SMT3 3 12S 
5MT500 1/2 2S0 SMT4 4 12S 
SMTSOO S/lO 2S0 5MT5 S 125 
SMT700 7/10 250 SMT6 S 125 
5MT800 8/10 2S0 SMT7 7 12S 

-

Listed by Underwriters' Laboratories from 250mA to 
S amperes. Certified by Canadian Standards Associa· 
tion through S amperes. 
Type SMT fuses, described as time lag offer addi· 
tlonal surge protection for circuits where momen· 
tary transients are anticipated. They are built to 
meet the specifications of UL 198.S and CSA 22.2. 
They permit the European manufacturers of original 
equipment to substitute a fuse listed or certified by 
UL/CSA when exporting their equipment to the 
United States or Canada without making costly 
changes in mountings and printed circuit board lay· 
outs. Since fusing characteristics are different than 
those specified by IEC 127 for specific ratings, a 
careful analysis of the blowing curves should be 
made before determining the proper substitution. 
The small size of these fuses also offer the Ameri· 
can/Canadian designer a protective device where 
space limitations are an important consideration. 
Pigtail leads (SMTP) are available when direct solder· 
ing into circuits Is desired. 

TYPE 5SF QUICK ACTING ® 
GLASS TUBE FUSE SERIES S 
ELECTRICAL CHARACTERISTICS 

2.1 I" 2.75 I" 4 I" 10 I" 
Rated Current Max. Min. Max. Min. Max. Max. 

32 to 100 mA 30 10 SOO 100 20 
inclusive min ms ms ms ms ms 

'~r~6~;~uU 'IIIA,or' ~~~ -r-~~-' -~."- -'iv' ovv <u J s ms ms ms 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 
Diameter ........................ 5 (0.197) 
Length .......................... 20 (0.787) 

Catalog 
Number 

Ampere 
Rating 

Voltage 
Rating 

Catalog Ampere 
Number Rating 

I\'.oltag 
Rating 

5SF032 .032 2S0 5SF500 1/2 2S0 
SSF040 .040 250 SSF630 .630 2S0 
SSFOSO 1/20 2S0 SSF800 8/10 2S0 
SSFOS3 1/16 250 5SF1 1 2S0 
SSF080 .080 2S0 SSF1.2S 1·1/4 2S0 
5SFlOO 1/10 2S0 SSFl.S 1·6/10 2S0 
SSFl25 1/8 2S0 SSF2 2 250 
5SFlSO .lS0 2S0 SSF2.5 2·1/2 2S0 
SSF200 2/10 250 SSF3.1S 3.15 250 
5SF2S0 1/4 2S0 5SF4 4 2S0 
SSF315 .31S 250 SSFS 5 250 
SSF400 4/10 2S0 5SF6.3 6·3/11 2S0 

Approved by SEMKO for 80 mA, 12S rnA, and from 
250 mA through S.3A. 

Type SSF fuses, described as quick acting, low break· 
ing capacity, are manufactured to the specifications 
of IEC 127, CEE 4, Standard Sheet II (Type F). Used 
throughout Europe, they carry the SEMKO mark in the 
ratings indicated. They are used for general circuit 
protection in electrical and electronic equipment 
where momentary transients are not anticipated. 
Pigtail leads (SSFP) are available when direct solder. 
ing into circuits is desired. 

TYPE 5ST TIME LAG ® 
GLASS TUBE FUSE SERIES 
ELECTRICAL CHARACTERISTICS 

Rated 2.11" 2.75 I" 4 I" 10 I" 
Current Max. Min. Max. Min. Max. Min. Max. 

32 to 2 200 10 40 3 10 300 
100 mA min ms s ms s ms ms 
inclu. 
sive 

Above 2 SOO 10 ISO 3 20 300 
100 mA min ms s ms s ms ms 
to 6.3A 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 
Diameter ................ 5 (0.197) 
length .................... 20 (0.787) 

Catalog AmperE Voltage Catalog Ampere Moltage 
Number Rating Rating Number Rating Rating 

SST032 .032 250 5STSOO 1/2 2S0 
5ST040 .040 2S0 SSTS30 .S30 250 
SSTOSO 1/20 250 5ST800 8/10 2S0 
5ST063 1/16 250 SSTl 1 250 
SST080 .080 2S0 SSTl.25 1·1/4 250 
SSTlOO 1/10 2S0 SSTl.S 1·6/10 2S0 
SSTl25 1/8 2S0 SST2 2 2S0 
5STl60 .lS0 250 5ST2.S 2·1/2 250 
SST200 2/10 2S0 SST3.1S 3.1S 2S0 
SST2S0 1/4 250 SST4 4 2S0 
5ST31S .315 2S0 SSTS' S 250 
SST400 4/10 2S0 SST6.3 6·3/10 250 

Approved by SEMKO from 160 mA through 6.3A. 
Type SST fuses, described as time lag, low break· 
ing capacity, are manufactured to the specifications 
of lEe 127, CEE 4, Standard Sheet III (Type n. They 
carry the SEMKO mark in the ratings indicated. They 
are used for general circuit protection in electrical 
and electronic equipment where momentary transi· 
ents are anticipated. Pigtail leads (SSTP) are avail· 
able when direct soldering into circuits is desired. 

TYPE MF /MFE/MB/MBP /MFA 
~!~~OBEL MICRO F~~~M~~RIES ® 

Rating Blow Time 
100% .......................... .. 4 hours, minimum 
150% .......................... .. 
200% .......................... .. 

10 minutes, maximum 
1 minute, maximum 

Ampere Voltage 
Catalog Number Rating Rating 

MFl2S MB12S MBP12S MFA125 1/8 125 
MF2S0 MB250 MBP2S0 MFA2S0 1/4 125 
MF375 MB37S MBP37S MFA37S 3/8 125 
MF500 MBSOO MBP500 MFASOO 1/2 12S 
MF750 MB750 MBP750 MFA750 3/4 12S 
MFl MBI MBPI MFA1 1 12S 
MF1.5 MBl.S MBP1.5 MFAl.S 1·1/2 12S 
MF2 MB2 MBP2 MFA2 2 125 
MF2.S MB2.5 MBP2.S MFA2.S 2·1/2 12S 
MF3 MB3 MBP3 MFA3 3 125 
MF3.5 MB3.5 MBP3.5 MFA3.S 3·1/2 12S 
MF4 MB4 MBP4 MFA4 4 12S 
MFS MBS MBPS MFAS 5 12S 
MF7 MB7 MBP7 MFA7. 7 125 

Microbel Type Micro Fuses are subminiature fuses 
for use in circuits where space requirements are an 
important factor. Built to meet the reqUirements of 
UL 198.6 for micro·fuses, they are supplied in the 
four different mechanical configurations illustrated 
below. 
Type MF is supplied with Kynar sleeve. Type MFE* 
is supplied with epoxy coating. Marked with or with· 
out color coding, MF fuses are available with radial 
or axial leads with the axial construction packaged 
either bulk or taped and reeled. 
• UL Pending. 
Listed by Underwriters' Laboratories through 7 am· 
peres. 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

SPECIAL FUSES FUSE CLIPS AND 
TYPE DJB FLAT PACK FUSE FUSE MOUNTINGS 

ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
100% ............................ 4 hours, minimum 
160% ............................ 20 seconds, maximum 

TYPE BER FLAT PACK FUSE 

ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
100% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200% ............................ 1 minute, maximum 

Ampere Amper 
Catalog Number Rating Catalog Number Rating 
OlB250 BER250 1/4 OlB2 BER2 2 
OlB300 BER300 3/10 OlB2.25 BER2.25 2-1/4 
OlB400 BER400 4/10 OlB2.5 BER2.5 2-1/2 
OlB500 BER500 11/2 OlB2.75 BER2.75 2-3/4 
OlB600 BER600 6/10 OlB3 BER3 3 
OlB750 BER750 3/4 OlB3.5 BER3.5 3-1/2 
OlB875 BER875 7/8 OlB4 BER4 4 
OlBl BER1 1 OlB5 BER5 5 
OlB1.25 BER1.25 1-1/4 OlB8 BER8 8 
OlB1.5 BER1.5 1-1/2 OlB10 BER10 10 

Flat pack fuses, TYPE OlB With pigtails for direct 
soldering and TYPE BER for mounting with #10 
screws, find broad application in telecommunication 
circuits and in low energy circuits where cost and 
space are important consideration·s. They are recog· 
nized under the component program of Underwriters' 
Laboratories and may be used in those circuits where 
the suitability of application has been investigated. 

TYPE TE INDICATING FUSE 
COLOR CODED 

'mALARM ARM 7 .09-!=W I 
B~ ioNTACTS L 19/32 

TE / .09 --.J 

L 25/32 ..J ~'2l 
ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
80% .............................. 4 hours, minimum 
100% ............................ 10 minutes, minimum 
150% ............................ 5 minutes, maximum 

Catalog Ampere Color Catalog Ampere Color 
Number Rating Code Number Rating Code 
TE180 18/100 Y TE2 2 OR 
TE250 1/4 V TE3 3 BLU 
TE500 1/2 R TE3.5 3-1/2 W/BLU 
TE650 65/100 BK TE4 4 W/BRN 
TE750 3/4 BRN TE5 5 GRN 
TEl 1 6RY TE7.S 7'12 BK/W 
TE1.3 1-1/3 W TEIO 10 R/W 
TE1.S 1-1/2 W/Y 

Type TE fuses find extensive use In telecommunica· 
tlon circuits and other applications where both elec· 
trical and visual fuse failure indication is required. 
The alarm spring is color coded to give quick cur· 
rent rating identification. 

~~':::I-
.42.5 i . 
i _ -_.-
.14 

rt--.30~ 

~ .44 
.128 DIA. 

MOUNTING HOLE 

~ .44 
.128 DIA. 

MOUNTING HOLE 

~ TYPE FC·10l 

11 .065 ~~GB~~rd Mount 
-r.;12 (Ear Stops) 

r.305 j ~.312., 

rl-- TYPE FC·105 ~EL '1~81 1.3AG Clip .468 __ DIA:, Hole Mount 
L (Solder Lug) 

tl 
If .312~ 

,il 
~.312:"f 

TYPE FC·102 
3AG Clips 
PC Board Mount 
(Earless) 

TYPE FC·103 
3AG Clip 
Hole Mount 
(Ear Stops) 

TYPE FC·104 
3AG Clip 
Hole Mount 
(Earless) 

-r ,-1.187 

J3051 ['10,' TYPE FC·10B 
T - . 3AGClip 
468 BEL Hole Mount 'j_J~v . (.187 Quick Connect) 

k.312J 

I'" TYPE FC·101 3AG Clip 
t Hole Mount 

(,250 Quick Connect) 

~.312J 

~ 
.34 

.14 
.066 btl:

.250 

TYPE FC·201 
5mm Clip 

,PC Board Mount 
(Ear Stops) 

Mountings 

.31 DIA. 

f 
H--=-4Ht~~·· .48 

1 

i 
/1 .1..734 

r'---....II-.......,r-r,.J:.~----'=-..:...L ..L-

~----------~------r--1~ 
1.6 

All Bel .Fuse clips are manufactured from .020 phosphor bronze stock and specially hardened to assure 
long life and minimum contact resistance. They are bright tin plated to facilitate soldering and 
prevent oxidation. In addition to the stock designs illustrated, clips can be quickly tooled to meet 
customer specifications. 

The.bases on mountings illustrated above are molded from a polyamid modified nylon rated by Under· 
writers' Laboratories at 94V·0. Clips are riveted to the base for maximum strength and are butted 
against a barrier to prevent rotation and assure alginment. The fuse mounts illustrated use Type 
FC·105 clips. Fuse mounts can be supplied with any combination of hole mount type clips. 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 

ISLATROL: 
ACTIVE TRACKING SPIKE & TRANSIENT SUPPRESSORS THAT WORK 

Why Islatrol is Different. These patented solid state 
units uniquely track the incoming sinusoid, will detect 
transients at any point on the sinusoid and, within 10 
nanoseconds, become a low pass brute force active filter. 
No other device works like Islatrol, no other device 
protects like Islatrol. 

Input to Islatrol 700V transient 

!.. rso eo 

Specifications 
General Description: 
A solid state, active tracking voltage 
suppressor which protects against 
transients, spikes, short-term outages 
and noise on incoming AC power 
lines to functional equipment. 

Standard Voltage Inputs: 
120V, 240V, 480V 

Preset Switch Level:± 2V 

load Regulation: 
Better than 1% from no load through 
full load . 

.... LeaKa'ge:" -, ... ,.,,, .. '" . "" - 'n -,,,- ...... - • 
.... -!...~~~ .. ~~~~~~~; .. - ............ -- ..... _--

Single Phase ,SA - 100.0A 

Output after Islatrol 

Input to Islatrol 800V transient 

Output after Islatrol 

Suppression Performance: 
Destructive or spurious transients, 
present at any point on the input 
sine wave of the AC power line, are 
clamped to within several volts, both 
above and below the instantaneous 
value of a filtered input sinusoid. For 
example, a two joule, 1000V spike 
(peak to peak) is suppressed to 10V 
(peak to peak). The above is 
accompanied with minimal power 
line loss. 

Three Phase 15.0A - 2000.0A 

Power Line Frequency: 
50-60 Hz. (400 Hz available) 

Response Time: 
5-10 Nanoseconds 

Transient Reduction: 
Minimum of 40 db, from the midband 
audio range through 50 MHz. The 
active filter improves the quality of 
the input line. Attenuation is greater 
than 50 db to IEEE surge withstand 
capability test No. 472-1974. 

WI ! 1'. 

Leakage to case less than 50 micro
amperes. Voltage isolation to case 
5000V RMS. 

Operating Temperature 
Range: 
-40°C to 85°C 

Reliability/Test Criteria: 
Each ISLATROL® unit is 100% fully 
tested at an input energy level of two 
joules for approximately 1000 strikes, 
superimposed at the peak of the 
input sinusoid at main power line 
distribution impedance. 

; ri' $i. 

Standard Available Models: 

Amperes Size Weight 

Single-Phase Models: 

0.5 1-100 2W' x 1'h" x 'h" Y,lb. 
1.0 1-101 3" x 2" x 1"h" 1 lb. 

2.5 1-102 4" x3" xl*,' 1'h lb. 

5.0 1-105 4" x 3" xl*,' 2 lb. 

7.5 1-107 1-207 5" x 41A" x 1¥.. .. 31b. 

15.0 1-115 1-215 1-415 6%" x 5%" x 2%" 5 lb. 

30.0 1-130 1-230 1-430 8'h" x 7'h" x 3" 10 lb. 
. 50.0 1-150 1-250 1-450 20" x 16" x 8" 75 lb . 

100.0 1-1100 1-2100 1-4100 20" x 16" x 8" 100 lb. 
Three-Phase Models: 

15.0 1~3-215 1-3-415 10" x 8" x 6" 30 lb. 
30.0 1-3-230 1-3-430 10" x 8" x 6" 50 lb. 

50.0 1-3-250 1-3-450 20" x 16" x8" 75 lb. 
100.0 1-3-2100 1-3-4100 20" x 16" x 8" 105 lb. 

200.0 1-3-2200 1-3-4200 24" x 20" x 10" 170 lb. 
400.0 1-3-2400 1-3-4400 60" x 36" x 10" 500 lb. 
600.0 1-3-2600 1-3-4600 60" x 36" x 10" 550 lb. 

1000.0 1-3-21000 1-3-41000 90" x 46" x 20" I 700 lb. 

1200.0 1-3~21200 . 1-3-41200 90" x 46" x 20" 7001b: 

4300 

FSCM #60508 Pal. #4095163. #4156838 and other Pal. pending. 

control concepts 
CORPORATION 

Design It In. Or add It on. Choose ISLATROL variations for O.E.M. needs or for troublesome 
equipment already in use. We invite your inquiries for custom applications and requirements. 

FULL 5 YEAR WARRANTY 

Dept. EEM, 333 Front St., P.O. Box 1380, Binghamton, NY 13902, (607) 724-2484 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby UN" connector 
BUS basic utility system 

c' 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
ttF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator. . 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency' (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency . 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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Comme!"ciaH & MiUtary 
Appf'ove~ f.?afmea b¥ilouni 
Fusehogders ,,", .... <', 

.~ 1<-. 

@ Superior Clip Design for Solid Fuse Contact 
E!1> UL Recognized & C.S.A. Certified 
Qi) Most Commercial Models are recognized 

under the Marine Electrical and Fuel System 
(PEQZ2) as "Ignition Protected Devices" 

Commercial F!8seholdeD's All Recognized by Underwriters Laboratories 

Indicating {II 
or Non- Voltaga UL Rocognized 

Model Fuse Sizo Qty Indicating (N) AC/DC Amps Voltage 
5000+ ){x1W' 1 N 250 0-30 250 max 
5100+ Xx1W' 3 N 250 <J.30 250 max 
5200+ j{x1W' 1 Norl 250 <J.30 250 max 

*5300+ Xx.1X" 2 Norl 250 <J.30 250 max 
*5400+ l~x1W' 1 N 600 0-30 600 max 
*SSOO+ .1%2x1}1" 3 N 600 0-30 600 max 
*S600+ '%2x1W' 1 Norl 600 0-30 600 max 
*5700+ '%2x1J.1:" 2 Norl 600 0·30 600 max 
*S800 'Mex2" 1 Norl 600 0-30 250 max 
'5900 1~&x3" 1 Norl 600 31-60 250 max 

·CSA Certified Indicating models can be modified for use'in low 
+Ignition Protected Devices voltage applications. 

Blown Fuse 
~ Indicators 

- ff~ When A Fuse Blows, A Light Glows!' 
~, 0 )/~ Several Models To Choose From /~~. ~.r • Bolt Down for Rectifier 

Fuses & l~-J.I.o."'~""""---l !l ~_ 
o Snap On for Ferrule Fuses .::.~::;:-~____ L~~ir5i) ,;1 
• Top Mounting for Knife --'":.-:::::::==::~~"" 

Blade Fuses a FIe CORPORA'ff60/119 
P.O. Box 2046 ~C 12216ParklawnDrive 

. Rockville, M D 20852 
TOLL FREE: 800/638-6594 
IN MD: 301/881-8124 
TWX: 710-828-9809 

I 

e Blown Fuse Indicating & Non-Indicating 
~ High Impact Plastic for Superior Strength 
(;) Dead-Front, Watertight 
G) Military Versions Meet MIL-F-19207 

M6Biit21D"11 IFuseholdeD"s 
Indicating (I) 

or Non- Moisture 
MIL-SPEC Tvpe Fuse Size Qty Indicating (N) Amps Volts Protection 
19207/1 FHL10U Xx1W' 2 I 0-30 90-250 Unsealed 
19207/2 FHL11U J4:x1J4" 1 I 0·30 90·250 Unsealed 
19207/3 FHL12U l%2x1W' 1 I 0-30 90-500 Unsealed 
19207/4 FHL13G %sx2" 1 I 0-30 90-50D Oripproof 

19207/S FHL14G l*sx3" 1 I 31-60 90-S00 Dripproof 

1920716 FHL1SG 1M5x5Us" 1 I 61-100 90-500 Dripproof 

19207/7 FHL16G 1%x7Ji" 1 I 101-200 90-500 Dripproof 
19207/17 FHN28WB Xx1W' 1 N 0-30 250 Max Watertight 

BodySealed 
19207/18 FHL29G Xx1J4" 2 I 0-30 12-90 Dripproof 

19207/19 FHL30G Xx1X" 1 I 0-30 12-90 Dripproof 

19207/21 FHL32W J4x1J4" 1 I 0·30 90-250 Watertight 
19207/22 FHL33W J4x1X" 2 I 0-30 90-2S0 Watertight 

19207/23 FHL34W l%2x1W' 2 I 0-30 90-500 Watertight 
19207/24 FHL3SW l%2x1J4" 1 I 0·30 90-500 Watertight 

19207125 FHN41WB l%2x1W' 1 N 0-30 500 Max Watertight 
Body Sealed 

19207/30 FHN46WB Xx1J4" 3 N 0·30 250 Max Watertight 
Body Sealed 

19207/31 FHN47W8 l¥,ux1W' 3 N 0-30 500 Max Watertight 
Body Sealed 

PC BOARD FUSE CLIPS 
~-r ~-, = .~ 

--L Single Prong, --L Single Prong. /::i no-stop type r rl- end stop type 
'" 

~~~ ~~~ ~ -.--- -+- .360 +-

.... ...l:L -!- --_. ----LL ~ 
J "i-- .060-, r=-T ~ " I-- 060-"1 r----r 

~] Double Prong, 
~-, 

Low profile clips (.360" . ....:i. Double Prong, 
high) are soldered to /: ,001 no-stop type r: ~ end stop type 
printed circuit boards 

~~~ eliminating eyeletting or a~~ riveting. Available in ~ .---+- .360 +-

Spring brass. beryllium -----LL ~ ---. --.l.i.. -1 
copper or spring bronze :1!4 

' with various platings. I>o=~=i 000-, ,=--r :';;'QnQ 060"1 r--r 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1711. 
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Heinemannoffersthewidest do the job. 

HQrtEMANN 
CIRCUIT PROTECTORS 

Heinemann Electric Company 
Trenton, NJ 08650 

(609) 882-4800 • Telex 843431 

range of styles and current 
ratings available in high
quality, reliable circuit 
protectors. From miniature, 
environmentally-sealed 
devices operating in the 
0.020 A to 30 A range to 
industrial devices rated to 
250 A and capable of safely 
interrupting a 25,000 A 
overload, Heinemann has 
the circuit protector to 

Hydraulic-magnetic 
operation. 
Heinemann hydraulic
magnetic circuit protectors 
will hold at their rated 
capacity regard less of 
ambient temperature, allow
ing sure, precise control. 
Through hydraulic damping 
of the sensing-coil core, 
a variety of ti me-del ay 

NO. OF CURRENT MAX. 

TYPEJ 

SERIES AM 

SERIESCF 
E-FRAME 

SERIESGH 
EH-FRAME 

SERIESGJ 

RE-CIRK-IT® 
SERIESKD 

1·1712 

The Series'J is an exceptionally 
compacl.lightweighl. and 
moderately-priced breaker tor 
single or mullipole OEM appli
cations. Snap-in mounting. 
rocker handles. sealed-mounl. 
and push- bUlion models are 
available· Color-coded caps 
serve as panel accents 
and for circuit identification. 

A low-cost, lightweight 
breaker available in single or 
multlpole configurations. the 
Series AM features rear
connection studs. a high level 
of moisture resistance. and a 
current rangB up to 100A ac or 
BOA de. Qualified under MiI-C-
55629 to 50A de and ac. 

PocM considerab~ lower than 
compelHive E-frame breakers. 
the Series CF Is the most 
compact and versatile circu It 
breaker available for equip
ment and branch-circuit 
protecllon. Single and 
multipole models are stocked 
in a wide range of standard 
ratings for fast. off-the-shelf 
delivery 

This rugged new EH-frame 
breaker offers all the 
advantages of a completely 
magnetic three-pole breaker 
with 14.00OA interrupting 
capacity for less than most 
thermal unils. Compact, 
environmentally stable to 
l00A at 480Vac and 250Vdc. 

Where space is at a premium 
and current capacity up to 
250A is called for. the 
Series GJ is the answer. 
Available in one-.two-. or 
three-pole models. it is 
especially suitable for 
panetboards. service
entrances. and electric 
vehicles. 

The UL-recognized Re-Clrk-It" 
Is a low-cost, pushbullon circuit 
protector. designed as a direct ..,
replacement for glass fUses.~ I 
Resellable up to 1000% of its ;!II 
current rating at 2.5 through J-
15A, 500% at 0.25 to 2A. () ../i I,l\ 

, • ..------J-1 -1 ______ 3581 

or' 1-''/,1' .u. 

APPUCATIONS 

OEM (power supplies, 
medical-electronic 
equipment, control 
systems, office and EDP 
equipment), control 
panels, marine 
equipment, field 
instrumentation. 

OEM (dala-processing 
equipment, mobile 
applications, 
humid environments) 

Panel boards, switch
boards, branch circuHs, 
EDP equipment, machine 
tools, environmental 
systems, Single- and 
three-phase applications. 

Motor controls, air 
conditioning, electriC 
heating, computer main 
frames, transportation, 
indoor or outdoor 
installations. 

Commercial, industrial, 
and residential service
entrance or panelboard 
applications; lighting, 
appliance, transformer, 

POLES RATINGS 

1 t04 

1104 

1106 

0.020- 30A 

0.020-6OA (acl 
0.020-100A (de) 

0.01 -100A (ac) 
0.D4 - lOOA (de) 

10 -IOOA (ac) 
10 -100A (de) 

electriC vehicles, .EDP 110 3 l00-25M 

power supplies, heating, 
air conditioning, and 
electroniC circuit 
protection. 

Consumer products, 
appliances, replacement 
for conventional fuse 
assemblies 
(%" diameter 
fuseholders)_ 

0.2f>-15A 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

VOLTAGE 

mv, liD/liD Hz 
24OV,«II Hz 
4~!I" 

65Vdc 

2IiOV.liIlIIiIlor400Hz 
271V,1iOI6OHz.l .... 

4lIOV.1iIlIIiIlHz.3-thaS'''Y'' 
B5Vdc 

24DV. 50/60 or «II Hz 
460V. 1- and a-phase 

125Vde 

4BDV. 50/1iD Hz 
250Vde 

24DV. 5OI1iD Hz 
1251250Vde 

250V. 50/60 Hz 
32Vde 

© Heinemann 

EEM 1983 
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characteristics can be intro- Typical Time·Delay Curves 
duced to match circuit 
requ irements. 

Heinemann invented and 
pione'ered the hydraul ic
magnetic breaker, now 
a specified standard where 
critical hold and trip 
operation must depend 
solely on current, and where 
breaker derating cannot 
be tolerated, 

INTERRUPTING 
CAPACITY 

l000A 
5000A with proper 
baCkup protection 

l000A 
5000A with propcr 
backupprDtectlOn 

Up to 
7500A(ac1 
5000A ldel 

14,000A (acl 
10,000A (del 

18.000A @ 24OV, 50160 Hz 
10.000A @ 125/250Vdc 

14.000A @ 160Vdc 
25.000A @ 65Vdc 

l000A @ 25OV. 50160 Hz 
200A @ 32Vde 

ULlCSA 
RECOGNIZED 
OR LISTED 

Recogmzed, 
Component 

Recognition Program 

Recognized, 
Component 

Recognition Program 

240V, 50160 Hz and 
125Vdc: Li~ed 

Others: Recognized 

Li~(acl 

24DV. 50160 Hz and 
1251250Vdc: U~ed 

Recognized. 
Component 

Recognition Program 

Below are some typical time delay curves and characteristics of Heinemann circuit breakers. The graph on the 
left illustrates the curve for a Type J breaker suitable for long delay motor-start applications at 50/60 Hz. The 
one on the right shows the three curves available for the Series CF at 50/60 Hz. Other special application 
curves, including high-inrush. dc, and non-time-delay, are also available. 

~ .1I-ttt..:p.;;.i::'F:;;;:;fiM..;;:"cJ+f;. 

m~~~-+=+=f~~~~~~ 

JIll 1.1!. all lIlJ 4IlI 500 500 100 500 !ID 1!lD 1100 !a11 
o ,,1511 PEllCBIT LDAlI 

1!lD 1100 1200 

Special·Function Circuits for Protection and Control 
Because of the flexibility of hydraulic-magnetic design, Heinemann breakers (except KD and TX) can be 
furnished with a number of different special-function internal ci rcuits, as shown below. These circuits are 
highly useful for out-of-the-ordinary protective and control applications. Often, a single breaker with a 
special-function circuit can perform the duties of several components. 

RELAY-TRIP 
Provides for remote actuation using 
separate control circuit. Electrical 

~) 
LOAD ~ 

isolation permits use of a different } 
current or voltage from contact cir- f 

RELAY 
cuit. Both time-delay and non-time- TRIP 

delay~~,"s!ru~!i?~s_are av!'ilabl_e, ..... \- .. 

SHUNTITAP 
Use of third terminal permits remote 
tripping by utilizing line voltage with 
or without a time-delay response, 
On breakers rated up to 1 A. the trip 
point may be raised by shunting with 
an external resistor on the shunt/tap 
terminal. 

AUXILIARY SWITCH 
Used for logic functions, alarms, 
lights, and other circuits. Miniature 
snap-action SPDT or DPDT switch is 
mounted on back of breaker, me
chanically connected to switching 
mechanism. Contact capacity: 10A 
at 125/250V, 50160 Hz; 4A resistive 
at 30Vdc; 2.5A inductive at30Vdc. 
Minimum operating voltage: 6Vdc 
or ac, at 3VA dc or ac. 

LINE I. 

LOAoj) 
~RTAP 

SHUNT 
OR LOAD 

SERIES-TRIP (Standard internal 
circuit) 
Ideal for use as both power switch 
and overload protector. Usually in
stalled in series with line and load 
terminals to provide circuit inter-

. .. r:uPt!q_n, .. ~~. tb~ pr~t~cJ~q .. q.i~9~i.t- ". 

DUAL RATING 
Two concentrically-wound sensing 
coils provide two discrete current 
ratings in the same breaker. Protects 
equipment designed to operate at 
two different current levels or 
supply voltages within certain 
limitations. 

DU-CON'M (DUAL-CONTROL) 
Provides sensing of both overcur
rent and separate voltage signals 
in a single-pole breaker through a 
small, non-continuous-duty voltage 
sensing coil. DU-CON overload and 
voltage coils must be specified 
separately. 

LINE~ 

J 
LINE\. 

~} 
1:0AO 
LINE!, 

O"~) 

LOAof 

Heinemann 
Series TX protector 

Economical, attractive, one-
or two-pole circuit protectors that 
provide on/off switching and add 
style with a variety of rocker 
handle colors. Available with 
optional rocker lighting, Series TX 
comes in ratings from 2 to 20 A 
at 125 Vac, 50/60 Hz or 32 Vdc, 
and 2 to 10 A at 250 Vac, 
50/60 Hz. UL -recognized, CSA
certified, designed to meet 
reQuirements of VDE. Two-pole 
version may be specified with 
different ratings for each pole. 

Request Bulletin TX-4020 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1713 
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LIT TEL F USE' CIRCUIT PROTECTION DEVICES 
PICO IITM SUBMINIATURE FUSES 
• World's smallest fuse for use in micro 

electronic circuits including computer and 
aerospace applications. 

• Short circuit current of up to 3OOA. 
• low resistance values. 
• Hi·speed action. 
• Epoxy coated body for protection against 

environmental conditions. 
• Withstand axial pull of 7 Ibs. 
• Available with or without color·coding per 

I.E.C. standards. 
ENVIRONMENTAL CHARACTERISTICS 
• Operating ambient temperature range: 

-55°C to 125°C 
• Current carrying capacity: 

- 55°C = 110% of rating 
25°C = 100% of rating 

125°C = 80% of rating 
• Withstand vibrations of 10 to 2000 cps at 

20 G's per method 204 test condition D of 
Mll·STD·202. 

• Withstand shock of 100 G's for 6 milliseconds 
per method 213 test condition I of 
Mll-STD·202. 

MICROFUSE SUBMINIATURE FUSES (125V) 
r- --. [11= I:~:_,_-I --Designed for applications where space is a 
critical factor. Ideal for installation on printed 
circuit boards. Short·circuit interrupting capac· 
ity - 125 volts at 10,000 amperes A.C. 

MEDIUM ACTING (250V) TYPE M 
Blow Time: 1/50 thru 1/10 amp - 100%, life; 
210%, 2 min. max.; 400%, 0.04 to 0.50 sec. 
1/8 thru 1·1/4 amp -100%, life; 210%, 2 min. 
max.; 400%, 0.06 to 2.00 sec. 1/6 thru 5 amps 
- 100%, life; 210%, 30 min. max.; 400%, 
0.06 to 2.0 sec. 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

211.020 1/50 211.400 4/10 21101.6 1·6/10 
211.031 1/32 211.500 1/2 211002 2 
211.100 1/10 211.630 .630 2113.15 3.15 
211.200 2/10 211.800 8/10 211004 4 
211.250 1/4 211001 1 211005 5 
211.315 .315 2111.25 1·1/4 

1AG FUSES (32V) W' X 5/8" 

II 
Medium·acting fuses for low·voltage applica· 
ations: home and car radios, amplifiers, heaters, 
lighting circuits, cigar lighters. 

7AG FUSES (32V) W' X Ya" 

Quick to medium acting with characteristics 
and applications similar to 301 series above. 

SFE AUTO FUSES (32V) 

Medium-acting, made to sizes specified by SAE 
- graduated in length according to current 
rating. 

255 Series - Axial Leads 

I • .28" ---1,.50" I ~ 1.511" I 
-----=='!-;I 
=~51' 

256 Series - Radial Leads 

~ 400"----:1 
'--iii1_t;;;'28"~ I 

.095" t 
~-

~ ~111" 
Note: Leads are solder·coated copper, .025" diameter 
for X.·10A, .032" diameter for 12·15A. 

Blow Time: 100%, 4 hrs. min.; 200%, 5 sec. 
max. (I/16·lOA) 10 sec. max. (12·15A) 

D.L. Recognized through 10 amps. 

Blow Time: 100%, 4 hour min.; 200%, 5 sec. 
max. 
Size: 1/4" dia. x 11/32" (fuse body). 
D.L. Recognized. 
Plug·in, transparent cap type listed. Use prefix 
272 for plug·in, metal cap; prefix 279 for pigtail, 
transparent cap; prefix 278 for pigtail, metal 
cap. 

For original installations and replacements in 
foreign·made equipment, such as home and car 
radios, amplifiers, tape recorders, etc. and in 

FAST ACTING (250V) TYPE F 
Blow Time: 100%, life; 210%, 30 min. max.; 
400%, 0.3 sec. max. 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

212.100 1/10 212.630 .630 21202.5 2·1/2 
212.125 1/8 212.700 7/10 2123.15 3.15 
212.200 2/10 212.800 8/10 212004 4 
212.250 1/4 212001· 1 212005 5 
212.315 .315 2121.25 1·1/4 21206.3 6.3 
212.400 4/10 21201.6 1-6/10 21200.· 8 
212.500 1/2 212002 2 212010* 

212 Series SEMKO approved except (W' as 
Indicated 

10 

Blow Time: 110%, 4 hour min.; 135%, 1 hour 
max.; 200%, 10 sec. max. 

D.L. Listed (1·1/2 amps). 
D.L. Recognized (2·10 amps). 

Blow Time: 110%, 4 hour min.; 135%, 1 hour 
max.; 200%, 10 sec. max. 

Blow Time: 110%, 4 hour min.; 135%, 1 hour 
max.; 150%, 20 amps or less - 0·15 sec; 30 
amps - 0·30 sec. 
Size: 1/4" dia_ 
Length: See chart 
U.L. Listed Under D.L. STD 275. 

--,,- mbR. Amp Voltage 
Ax alLlaas Raalal LeaGS Rating Rating 

255.062 256-1162 1/16 125 
255.100 256.100 1/10 125 
255.125 256.125 1/8 125 
255.250 256.250 1/4 125 
255.375 256.375 3/8 125 
255.500 256.500 1/2 125 
255.750 256.750 3/4 125 
255001 256001 1 125 
25501.5 25601.5 1·1/2 125 
255002 256002 2 125 
25502.5 25602.5 2·1/2 125 
255003 256003 3 125 
25503.5 25603.5 3·1/2 125 
255004 256004 4 125 
255005 256005 5 125 
255007 256007 7 '125 
255010 256010 10 125 
255012 256012 12 32 
255015 256015 15 32 

Note: To order aXial lead PIca" fuses without color· 
coding, change 255 to 251. To order radial lead type 
without color-codlng, change 256 to 252. 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

273.002 1/500 273.125 1/8 273.750 3/4 
273.005 1/200 273.200 2/10 273.800 8/10 
273.010 1/100 273.250 1/4 273001 1 
273.015 1/64 273.300 3/10 27301.5 1·1/2 
273.031 1/32 273.400 4/10 273002 2 
273.050 1/20 273.500 112 273003 3 
273.062 1/16 273.600 6/10 273004 4 
273.100 1/10 273.700 7/10 273005 5 

other applications where space is a factor. Avail· 
able in medium-acting, fast-acting and slo-blo 
types. 

SLO BLO® FUSES (250V) TYPE T 
Blow Time: 1/10 thru 1·1/4 amp - 100%, life; 
210%, 2 min. max.; 400%, 0.3 to 2 sec. 1·6/10 
thru 6 amps -100%, life; 210%, 30 min. max.; 
400%, 0.3 to 3 sec. 

L.F. Amp L.F; Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

213.100 1/10 213.630 .63 2133.15 3.15 
213.125 1/8 213.800 8/10 213004 4 
213.200 2/10 213001 1 213005 5 
213.250 1/4 2131.25 1-1/4 21306.3 6.3 
213.315 .315 21301.6 1-6/10 213008* 8 
213.400 4/10 213002 2 213010· 10 
213.500 1/2 21302.5 2·1/2 

213 Series SEMKO and BEAB approved except (*) 
as, indicated 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

301001 1 301005 5 301020 20 
30101.5 1·1/2 301006 6 301025 25 
301002 2 30107.5 7-1/2 301030 30 
30102.5 2-1/2 301010 10 
301003 3 301015 15 

L.F. Amp No. 'Amp L.F. Amp 
No. Rtg. L.F. Rtg. No. Rtg. 

303001 1 303004 4 303020 20 
30301.5 1-1/2 303005 5 303030 30 
30302.5 2-1/2 303006 6 
303003 3 303015 15 

L.F. No. Amp Rating Length In. 
307004 4 5/8 
307006 6 3/4 
30707.5 7·1/2 7/8 
307009 9 7/8 
307014 14 1·1/16 
307020 20 1·1/4 
307030 30 1·7/16 

LlTTELFUSE, loc. • Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824-1188 

1·1714 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4300 PROTECTIVE COMPONEN~S (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

LIT TEL F U S E·(·l CIRCUIT PROTECTION DEVICES 
3AG FUSES (32V) W' x 1W' 

m'7fY--: _'~-3, <~~ 
~~1. 

Medium·acting fuses for use in cars, radios, 
amplifiers, etc. 

3AG FUSES (250V or less) W' x lW' 

• ~'~::::lK) 
Quick·acting, normal·blD fuses for general cir· 
cuit protection. 

3AG PIGTAIL FUSES 

Same as above but with pigtails for direct wiring 
into chassis. Leads are 1·1/2/1 long, copper wire. 

Blow Time: 110%, 4 hour min.; 135%, 1 hour 
max.; 200%, 10 sec. max. 
U.L. Listed under U.L. STO 275 through 3D amps. 

Blow Time: 110%, 4 hour min.; 135%, 1 hour 
max.; 200%, 5 sec. max. 
U.L. Listed and Certified by CSA through 8 amps. 

Note: Internal construction may vary depending 
on ampere rating. 

3AG SLO BLO® FUSES (250V or less) W' x 1W' 

~::;~:-::~ !:-':::!~:!::-:~. ::::~:~!:~~' ~!:;~ ~~~~=~~ 
surges but still blow quickly on shorts. Provide 
protection for equipment with high reactive 
current surges or heavy starting currents such 
as solenoids, motors and lamp circuits. 

3AG SLO BLO® PIGTAIL FUSES 

Same as above but with pigtailS for direct wiring 
into chassis. Leads are 1·1/2/1 long, copper wire. 

Blow Time: 110%, 4 hour min.; 135%, 1 hour 
max., 200%, 5 sec. min. 
U.L. Listed and certified by CSA through 
7 amps. U.L. Recognized from 8·30 amps. 
Note: Internal construction may vary depending 

on ampere rating. 

3AB CERAMIC SLO BLO® FUSES (25DY or less) W' x 1W' 

Similar to 313(000) series above, but have 
higher interrupting capacity. 

Blow Time: 110%, 4 hour min.; 135%, 1 hour 
max.; 200%, 5 sec. min. 
U.L. Listed 1/100 . 10 amps. 
'U.L. Recognized 15 - 30 amps. 
C.S.A. Certified 1/ 4 - 3-2/ 10 amps. 
'Note: 15 and 20 amp ratings are U.L. Recognized 

at 250V but meet all requirements for 
listing at 125V. 

3AB CERAMIC BODY FUSES (25DV or less) W' x 1W' 

Ceramic body and arc·quenching filler in higher 
amperages provide high interrupting capacity. 

Blow Time: 110%, 4 hour min.; 135%, 1 hour 
max.; 200%, 15 sec. max. 
U.L. Listed through 15 amps. 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

311004 4 31107.5 7·1/2 311015 15 
311005 5 311008 a 311025 25 
311006 6 311010 10 311030 30 
311007 7 311012 12 311035 35 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No • Rtg. 

312.010 1/100 312.300 3/10' 31202.5 2·1/2 
312.031 1/32 312.375 3/8 312003 3 
312.062 1/16 312.500 1/2 312004 4 
312.100 1/10 312.600 6/10 312005 5 
312.125 1/8 312.750 3/4 312006 6 
312.150 15/100 312001 1 312007 7' 
312.175 .175 3121.25 1·1/4 312008 8' 
312.187 3/16 31201.5 1·1/2 312010 la' 
312.200 2/10 31201.6 1·6/10 
312.250 1/4 312002 2 

* 125 volt. Note: To order fuses with pigtail leads, 
chan'ge 31'2 Iseries number to 318: 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

313.010 1/100 313.700 7/10 313005 5 
313.031 1/32 313.750 3/4 3136.25 6·1/4 
313.040 4/100 313.800 8/10 313007 7 

":ii3:0ti2" 1/16 313UU1 1 ' J'1JOUH H' 
313.100 1/10 31301.2 1·2/10 313010 10* 
313.125 1/8 3131.25 1·1/4 313012 12* 
313.150 15/100 31301.5 1·1/2 313015 15* 
313.175 .175 31301.6 1·6/10 313020 20' 
313.18i 3/16 31301.8 1·8/10 313025 25* 
313.200 2/10 313002 2 313030 30' 
313.250 1/4 3132.25 2·1/4 
313.300 3/10 31302.5 2·1/2 
313.375 3/8 31302.8 2·8/10 
313.400 4/10 313003 3 
313.500 1/2 31303.2 3·2/10 
313.600 6/10 313004 4 

* 32 volt., Note: For pigtail leads, change 313 to 315. 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

326.010 1/100 326.600 6/10 326004 4 
326.031 1/32 326.700 7/10 326005 5 
326.062 1/16 326.750 3/4 3266.25 6-1/4 
326.100 1/10 326.800 8/10 326007 7 
326.125 1/8 326001 1 326008 8 
326.150 15/100 32601.2 1-2/10 326010 10 
326.175 .175 3261.25 1-1/4 326015 15 
326.187 3/16 32601.5 1-1/2 326020 20 
326.200 2/10 32601.6 1·6/10 326025 25' 
326.250 1/4 326002 2 326030 30' 
326.300 3/10 32602.5 2-1/2 
326.375 3/8 32602.8 2·8/10 
326.400 4/10 326003 3 
326.500 1/2 32603.2 3-2/10 

, 125 volt. 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

314.125 1/8 314003 3 314012 12 
314.250 1/4 314004 4 314015 15 
314.375 3/8 314005 5 314020 20 
314.500 1/2 314006 6 314025 25* 
314.750 3/4 314007 7 314030 30' 
314001 1 314008 8 
314002 2 314010 10 

Certified by CSA through 15 amps. ' 125 volt. 

3AB CERAMIC BODY RECTIFIER FUSES (250Y or less) W' x lW' 

Extremely fast·acting fuses for protection of 
silicon controlled rectifiers and similar solid 
state devices. 

Blow Time: 1·30 amps: 100%, 4 hour min.; 
1-10 amps: 250%, .2 sec. max. (pre·arcing); 
12-30 amps: 250%, 1 sec. max. (pre-arcing). 
U.L. Recognized 

L.F. Amp L.F. 
No. Rtg. No. 

322001 1 322006 
3221.25 1·1/4 322007 
322002 2 322008 
322003 3 322009 
322004 4 322010 
322005 5 

, 65V. All others 250V. 

Amp L.F. Amp 
Rtg. No. Rtg. 
6 322012 12" 
7 322015 15' 
8 322020 20' 
9 322025 25' 

10 322030 30' 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

LIT TEL F USE'" CIRCUIT PROTECTION DEVICES 
BAG INSTRUMENT FUSES (250Y or less) W' x 1" 

Very fast·acting fuses for protection of delicate 
equipment such as microammeters,' gal~anom· 
eters, voltmeters and other instruments. 

BAG NORMAL BlO FUSES W' x 1" 

,~Ii 
Normal blo fuses designed to standard N.E.C. 
specs. Used when space limitations prevent 
use of 3AG fuses. For pigtail leads, change 
series number to 368. 

5AG FUSES (32V) 1%2" X 1 Yz" 

e~ 
Medium·acting, rugged construction. For use in 

Blow Time: 100%; 4 hour min.; 200%, 5 sec. 
max. 

Blow Time: 110%, 4 hour min.; 135%, 1 hour 
max.; 200%, 10 sec. max. 

U.L. Listed through 5 amps. Certified by CSA 
1/4·5 amps. 

low·voltage . applications such as aircraft and 
mobile communication equipment. 

Blow Time: 10·30 amps: 110%, 4 hour min.; 
135%, 1 hour max.; 200%, 10 seconds max. 
35·60 amps: 100%,4 hour min.; 300%, 2-4 sec. 

5AG QUICK·ACTING FUSES (250Yor less) 1%2" X lW' 

Ir~ reqUiring larger fuse with more rugged can· 
;:,.. . . _." struction. \i,·.l.';,:"'., .. ··" 
(~,~,,~/ Blow Time: 110%, 4 hour min.; 135%, 1 hour 

Normal blo fuses for general circuit protection. max.; 200%, 5 sec. max. 

BlF FUSES (250Y or less) 1%l' X lW' For low·cost, non·time delay use in control cir· 
cuits. 
Blow Time: 110%, 4 hrs. min.; 135%, 1 hr. max. 
Short Circuit Rating: 10,000 Amperes AC. 
U.L. Listed 1/2 ·15 amperes 

BlN FUSES (25DY or less) 1%2" X 1Yz" For low-cost, non·time delay use in control cir· 
cuits and military applications. 

Blow Time: 110%, 4 hrs. min.; 135%, 1 hr. max. 
Short Circuit Rating: 10,000 Amperes AC. 
U.L. Listed 1 -30 amperes. 

FLA FUSES (250/125Y or less) 1%2" X lW' Time delay fuses. Indicating pin protrudes when 
fuse blows. 

Blow: Time: 110%, 4 hrs. min.; 135%, 1 hr. max. 
Short Circuit Rating: 10,000 Amperes AC. 
U.L. Listed 1/10 ·15 amperes. 
C.S.A. Certified 1/10 ·10 amperes. 

* 2S0V. All othe rs 125V. 
Note: Numerals indicate amperage ratings. 

FlM FUSES (250Y or less) 1%2" X 1 W' 
Dual element, time delay fuses for use in circuits 
with high in·rush currents. 

Blow Time: 110%, 4 hrs. min.; 135%, 1 hr. max. 
Short Circuit Rating: 10,000 Amperes AC. 
U.L. Listed 1/10·20 amperes. 
C.S.A. Certified 2/10 - 25 amperes. 

Note: Numerals indicate amperage ratings. 

FlQ FUSES (500Y or less) 1%2" X 1112" 

Dual element, time delay fuses for circuits 
with high in·rush currents. 

Blow Time: 110%,4 hrs. min.; 135%, 1 hr. max. 
Short Circuit Rating: 10,000 Amperes AC. 
U.L. Listed 1/10 - 30 amperes. 
C.S.A. Certified 1/10 ·15 amperes. 

Note: Numerals indicate amperage ratings. 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

361.002 1/500 361.125 1/8 361.750 3/4 
361.005 1/200 361.187 3/16 361001 1 
361.010 1/100 361.200 2/10 36101.5 1·1/2 
361.015 1/64 361.250 1/4 361002 2 
361.031 1/32 361.375 3/8 361003 3-
361.062 1/16 361.400 4/10 361004 4-
361.100 1/10 361.500 1/2 361005 5-

* 125 volt. 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtl. 

362.125 l/S 362002 2- 362010 lOt 
362.250 1/4 36202.5 2·1/2- 362012 12t 
362.375 3/S 362003 3- 362015 1St 
362.500 1/2 362004 4* 362020 20t 
362.750 3/4 362005 S* 362025 2St 
362001 1 362006 6' 362030 JOt 
36201.5 1-1/2* 362008 8t 

- 12SV. t 32V. 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

511010 10 511025 25 511040 40 
511015 15 511030 30 511050 50 
511020 20 511035 35 511060 60 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

512001 1 512003 3 512005 5 
512002 2 512004 4 512008 S* 

• 125 volt. 

L.F. Na. L.F. Na. L.F.Na. L.F.Na. 
BLF 1/2 BLF3 BLF 7 BLF 15 
BLFI BLF4 BLF 8 BLF 20 
BLF 1·1/2 BLF5 BLF9 BLF 25 
BLF2 BLF6 BLF 10 BLF 30 
BLF 2·1/2 BLF 6·1/4 BLF 12 

Note: Numerals indicate amperage ratings. 

L.F.No. L.F.No. L.F.No. L.F.No. 
BLN 1 BLN 5 BLN 10 BLN 20 
BLN 2 BLN 6 BLN 12 BLH 25 
BLH 3 BLH 8 BLN 15 BLN 30 
BLN 4 

Note: Numerals indicate amperage ratings. 

L.F.Na. L.F.Na. L.F.Na. L.F.Na. 
FLA 1/10- FLA 1 FLA3 FLA 7 
FLA 15/100' FLA 1·1/8 FLA 3·2/10 FLA 8 
FLA2/10' FLA 1·1/4 FLA 3·1/2 FLA 10 
FLA 1/4* FLA 1·1/2 FLA4 FLA 12 
FLA3/10* FLA 1·6/10 FLA 4·1/2 FLA 15 
FLA 4/1 o· FLA 1·8/10 FLA5 FLA20 
FLA 1/2* FLA2 FLA 5·6/10 FLA25 
FLA6/10* FLA 2·1/4 FLA6 FLA30 
FLA 8/10* FLA 2·8/10 FLA6·1/4 

L.F.No. L.F.No. L.F.No. L.F.Na. 
FLM 1/10 FLM 1·1/8 FLM 3 FLM 8 
FLM 15/100 FLM 1.1/4 FLM 3·2/10 FLM 9 
FLM2/10 FLM 1-4/10 FLM 3·1/2 FLM 10 
FLM1/4 FLM 1·1/2 FLM 4 FLM 12 
FLM3/10 FLM 1-6/10 FLM 4·1/2 FLM 15 
FLM4/10 FLr,'I1-8/10 FLM 5 FLM 20 
FLM 1/2 FLM 2 FLM 5·6/10 FLM 25 
FLM6/10 FLM 2·1/4 FLM 6 FLM 30 
FLM 8/10 FLM 2·1/2 FLM 6·1/4 
FLMI FLM 2·8/10 FLM 7 

L.F. No. L.F.No. L.F.No. L.F.Na. 
FLQ 1/10 FLQ 8/10 FLQ 3·2/10 FLQB 
FLQ 1/8 FLQ 1 FLQ 3·1/2 FLIll0 
FLQ 15/100 FLQ 1·1/8 FLQ4 FLtl12 
FLU/16 FLtll·1/4 FLQ4·1/2 FLtl14 
FLU/I 0 FLQ 1·1/2 FLQ5 FLIl15 
FLQ 1/4 FLQ 1·6/10 FLQ 5-6/10 FLQ 20 
FLU/to FLQ2 FLQ6 FLQ25 
FLQ4/10 FLtl2·1/4 FLIl6·1/4 FLQ30 
FLIl1/2 FLIl2.1/2 FLQ 7 
FLQ6/10 FLQ 3 FLQ8 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

LIT TEL F U S ['® CI'RCUIT PROTECTION DEVICES 
. ~ ~. " 

BLS FUSES (600V or less) '~l' x 13/8" 

KLK FUSES (600V or less) '~l' x 1112" 

KLW RECTI,FI~~ FUSES (130V or less) %" X 11/2" 

Fast clearing, space·savi~g fuses for street 
lighting, control and electronic circuits. 
Blow Time: 110%, 4 hrs. min., 135%,1 hr. max. 
Short Circuit Rating: 100,000 amperes AC. 
U.L. Listed 2/10·5 amperes. 

Fast-acting, current limiting fuses for use in con
trol, electronic and other circuits with high fault 
current capacity. 
Blow Time: 110%, 4 hrs. min.; 135%,1 hr. max. 
Short Circuit Rating: 200,000 amperes AC. 
U.L. Listed 3/10 - 30 amperes. 
C.S.A. Certified 3/10 - 30 amperes. 

Blow Time: 100%, 4 hrs. min.; 120% -180%, 
1000 sec. max.; 250%" 1 sec. max. 

L.F.No. L.F. No. L.F.No. L.F.No. 

8LS 2/10 BLS 1 BLS 2 BLS 6 
BLS 4/10 BLS 1-1/2 BLS 3 BLS 7 
BLS 1/2 BLS 1-6/10 BLS 4 BLS 8 
8LS 3/4 BLS 1·8/10 BLS 5 BLS 10 
BLS 8/10 

Note: Numerals indicate amperage ratings. 

L.F.No. 

KLK 1/10 
KLK 1/8 
KLK 2/10 
KLK 1/4 
KLK 3/10 

L.F. No. 

KLK 1/3 
KLK 3/4 
KLK 1 

. KLK 1-1/2 
KLK2 

L.F.No. 

KLK3 
KLK4 
KLK 5 
KLK 6 
KLK8 

L.F. No. 

KLK 10 
KLK 15 
KLK20 
KLK 25 
KLK30 

Note: Numerals indicate amperage ratings. 

L.F.No. L.F.No. L.F.No. L.F.No. 

KLWI KLW5 KLW9 KLW20 
KLW2 KLW6 KLW10 KLW 25 
KLW3 KLW7 KLW12 KLW 30 
KLW4 KLW8 KLW15 

Interrupting Rating: 10,000 amperes AC. Note: Numerals indicate amperage ratings. 

BLADE TYPE TERMINAL FUSES (32V) 
~~.r.:.;:~~ 

I' II U '1 
~.~ J._ "~.! 

Low voltage plug-in fuses. Color-coded for am-
, ,- , - .. " .. -"" " ,. .. 

ALARM INDICATING FUSES (125 VAC, 60 \fOCI 

perage identification. 
Blow Time: 110%, 100 hours min.; 135%, 1500 
sec. max.; 200%, 5 sec. max. 350%, .080 sec. 
min. Size: .76" wide x .75" high x .207" deep. 
U.L. Listed 3 - 3D amps. 

Plug-in fuses for telecommunications and sim· 
ilar applications. Blown fuse indicating flag can 
also activate alarm circuit. Flag is color-coded 
by ampere rating. 
Blol'I Time: 100%, 10 minutes min.; 150%, 
5 minutes max. 

TYPE T FUSE BLOCKS WITH SCREW TERMINAL CLIPS 

Open type blocks available for 3AG and 5AG 
fuse sizes from one to twelve poles. Bases are 
of grade X black laminate with 1/32" insulator 
sheet cemented to underside. Screw terminal 
clips. 

TYPE S BLOCKS WITH SOLDER LUG CLIPS 
Similar to Type T blocks above but with solder 
terminals which are an integral part of the 
clip. For 3AG and 8AG fuses. 
Mounting Hole: .142"/.147" dia. 
Clip Material: 357 and 387 Series - Tin Plated 
Spring Brass. 357(200) Series - Silver Plated 
Beryllium Copper. 
Size: Width: 1-5/8" (3AGl, 1-3/8" (8AG). See 
chart for length dimensions. 
Recognized under the Components Program of 
Underwriters Laboratories. 

TYPE G BLOCKS WITH G.C. TERMINALS 
Type a Blocks with a.c. Terminals. For 3AG 
fuses. Mounting Hole: .142"/.147" dia. 
Clips: Nickel Plated Spring Brass. 
Terminals: Plated Brass. 
Width: 1-5/8". 
Recognized under the Components Program of 
Underwriters Laboratories. 

Mounting Hole: 3AG - .142" /.147" dia. with 
.295"/.302" by 82°CS. 5AG - .171"/.176" dia. 
with .342"/.349" x 82° CS. 
Clip Material: 356 Series-Nickel Plated Spring 
Brass. 359 and 556 Series-Silver Plated Beryl
lium Copper. 
Size: Width: 2-3/8" (3AG), 2-3/4" (5AG). See 
chart for length dimensions. 356 Series is 
Recognized under the Components Program of 
Underwriters Laboratories. 

For 3AG Fuses I For 8AG Fuses 
No. of Length Catalog Catalog Catalog 
Poles (Inches) No. No. No. 

1 1/2 350231' 357201 387001 
2 ·1-1/8 350277' 357202 387002 
3 1-3/4 357003 357203 387003 
4 2-3/8 357004 357204 387004 
5 3 357005 357205 387005 
6 3-5/8 357006 357206 387006 
7 4-1/4 357007 357207 387007 
8 4-7/8 357008 357208 387008 
9 5-1/2 357009 357209 387009 

10 6-1/8 357010 357210 387010 
11 6-3/4 357011 357211 387011 
12 7-3/8 357012 357212 387012 

Catalog Number 

No. of Length With 1/4" With 3/16" 
Poles (Inches) Terminals Terminals 

1 1/2 351101 351601 
2 1-1/8 351102 351602 
3 1-3/4 351103 351603 
4 2-3/8 351104 351604 
5 3 351105 351605 
6 3-5/8 351106 351606 
7 4-1/4 351107 351607 
8 4-7/8 351108 351608 
9 5-1/2 351109 351609 

10 6-1/8 351110 351610 
11 6-3/4 351111 351611 
12 7-3/8 351112 351612 

L.F. Amp 
No. Rtg. 

257003 3 
257004 4 
257005 

L.F. 
No. 

25707.5 
257010 
257015 

Amp 
Rtg. 

7.5 
10 
15 

L.F. 
No. 

257020 
25i025 
257030 

Amp 
Rtg. 

20 
25 
30 

L.F. Amp Color L.F. Amp Color 
Code 110. Rtg. Code No. Rtg. 

401.180 18/100 
401.250 1/4 
401.500 1/2 
401.600 65/100 
401.750 3/4 
401001 1 
41111.33 1·1/3 

Yel/ow 401002 2 
Violet 401003 3 

Orange 
Blue 
Green 
Black/ 
White 
Red/ 
White 

Red 401005 5 
Black 40107.5 7·1/2 
Brown 
Gray 401010 10 
White 

No. of For 3AG Fuses 
Poles Length (I~.) Part No. 

1 25/32 356001 
2 1-11/16 356002 
3 2-19/32 356003 
4 3-1/2 356004 
5 4-13/32 356005 
6 5-5/16 356006 
7 6-7/32 356007 
8 7-1/8 356008 
9 8-1/32 356009 

10 8-15/16 356010 
11 9-27/32 356011 
12 10-3/4 356012 

For 5AG Fuses 
Length (In.) Part No. 

27/32 556001 
1-13/16 556002 
2-25/32 556003 
·3-3/4 556004 
4-23/32 556005 
5-11/16 556006 
6-21/32 556007 
7-5/8 556008 
8-19/32 556009 
9-9/16 556010 

10-17/32 556011 
11-1/2 556012 

For 3AG block with silver plated beryllium copper, 
change series number to 359. 

, Note: #357001 and #357002 are provided with a 
molded black phenolic base as shown below. 

No. of Poles Catalog No; Width 

1 357001 1/2" 
2 357002 1-1/8" 

2 mtg. holes 
on 5/.8" centers 

Note: The qick-connect fuse blocks shown below are 
supplied with a molded black phenolic base. 

No. of Catalog Number 
Poles Width 1/4" Terminals 3/16" Terminals 

1 1(2" 350329 350327 
2 1-1/8" - 2 350330 350328 

mtg. holes on 
5(8" centers 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

LIT TEL F USE' CIRCUIT PROTECTION DEVICES 
OMNI·BLOKTM FUSE BLOCKS 

.312" (7.92") CIA. C BORE 

~~ 

tl 
(O'm".'''. I~ 

seechar1) 

P.C. BOARD FUSE CLIPS 
FOR 1/4" DIAMETER FUSES 

P.C. BOARD FUSE CLIPS 
, BOWED TAB TYPE FOR 1/4" DIAMETER FUSES 

P.C. BOARD FUSE CLIPS 
LOW PROFILE TYPE FOR 1/4" DIAMETER FUSES 

P.C. BOARD FUSE CLIPS 
FOR 5mm DIAMETER FUSES 

RIVET MOUNT FUSE CLIPS 

For 3AG fuses. New, low profile fuse blocks with 
"break·away" pole feature ..• 12 pole units may 
be broken apart as needed to obtain desired 
number of poles. One piece-high amperage clip/ 
terminal eliminates resistance build-up and 
allows operation at higher current levels than 
previous designs. 
Specifications: '1354 (000) Series (Solder type 
terminals); 30 amps, 300V. 354 (600) Series 

SOLDER TYPE 
TERMINAU 
#354001·BU SOlder Type 

Terminals 
354001·6Y 
354002-11Y 
354003-6Y 
354004-6Y 
354005-0Y 
354006·GY 
354007-11V 
354008·6Y 
354009-0Y 

1/fVI Q.C. TERMINALS 
#354801-11Y 

354010-6Y 
3540"-GY 
354012·". 

l' :::l .42" ,... Ll 
, ~5" 

.08" 

~ .. .132"OIA. -----.i 
HOLE I 

.125" ~ .06" 
.312" 

1-1 ,. .. 1-
1-.370" 

~
30" 

.~ 
.11" l... .080" 

EAR TYPE EARLESS TYPE LUG TYPE 

/3fl' Q.C. terminals); 20 amps,300V. 354 (800) 
Series (W' Q.C. terminals); 30 amps, 300V. 
Materials: Clip/terminal' High tensile spring 
brass, electro-tin plated. Base; Grey' Polyester, 
glass reinforced. UL-94VO flammability rating. 
Special Options: Standard color is gray. Contact 
factory for special colors. Single pole units can 
be supplied with anti-rotation boss. Contact 
factory. 
U.L. Recognized up to 30 amperes, 300V 

!'. ar Number 
DimBDI~ion "B" 1 , .C. of 

Termlnils Terminals' Poles Inches mm 
3 o· ; 354801·6Y , 1 .50" 2. 
354602-0Y 1 354802-6Y : 2 1.12" 28.4 
354603·0Y 354803·0Y 3 1.75" 44.5 
354604-0Y 354804·0Y' 4 2.38" 60.5 
354605·GY 354805-11Y 5 3.00" 76.2 
354606-11Y 354806·6Y 6 3.63" 92.2 
354807-IIY 354807-6Y 7 4.25" 108 
354608-0Y 354808·0Y 8 4.88" 124 
354609-0Y 354809·0Y 9 5.50" 139.7 
354610-8Y 354810·GY 10 6.13" 155.7 
354611·0Y 354811·6Y 11 6.75" 171.5 
354612-6Y 354812·6Y 12 7.38" 187.5 

Cat. No. Clip Material Finish style 

102071 Spring Brass Tin Plated Ear 
102074 Spring Brass Tin Plated Earless 
122083 Beryllium Copper Sliver Plated Ear 
122088 Beryllium Copper Tin Plated Ear 
122087 Beryllium Copper Silver Plated Earless 

Note: Spring brass clips are suitable for current 
levels up to 15 amperes; beryllium copper clips up 
to 30 amps. 

Cat. No. Clip Material Finish Style 

102078 Spring Brass Tin Plated Earless 
102079 Spring Brass Tin Plated Ear 

Cat. No. Clip Material Finish Style 

122090 Beryllium Copper Silver Plated Low Profile 
102080 Spring Brass Tin Plated Low Profile 

Cat. ND. Clip Material Finish Style 

100054 Spring Brass Silver Plated Ear 
100056 Spring Brass Tin Plated Ear 

Be Cu' Spring Brasst Style FuseDlv. 

121001 101001 1/4" 
123001 103001 9/32" 
125001 105001 Ear 13/32" 
127001 107001 9/16" 
129001 109001 13/16" 
121002 101002 1/4" 
123002 104002 9/32" 
125002 105002 Earless 13/32" 
127002 107002 9/16" 
129002 109002 13/16" 
121004 101003:1: Lug 1/4" 

• Sliver Plated. t Nickel Plated. * Tin Plated. 

L1TTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824-1188 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

LIT TEL F U S E(' CIRCUIT PROTECTION DEVICES 
3AG FUSEHOLDERS WITH SOLDER TYPE, ~l' OR %" QUlCK·CONNECT TERMINALS 

Extend only 1" behind panel. UL Recognized 
and Certified by CSA. 

KNURLED 
KNOB 

FLUTED 
KNOB 

SPECIFICATIONS 
Electrical: Rated at 20 amperes for any voltage 
up to 250V. Dielectric withstanding voltage ex· 
ceeds 2400 volts. 
Mounting: Withstands 15 pound/inch (l.69Nm) 
mounting torque. Maximum panel thickness .18" 
(4.8) 
Molded Parts: Black thermoset 
~~~~~. ~~~/0!'!~t ~t~,!~ ',A!!th I.A.'h!t~· !~tt~~!~g·, 

Brass Terminals: Tin plated except 1,4" quick 
connect terminals are nickel plated. 
Hardware: Standard fuseholders supplied with a 
neoprene washer and a hex nut unassembled. 
lockwasher (ll and drip·proof seal (P) variations 
available by adding appropriate suffix letters 
(l, P or Pll to catalog number. 

Right Angle Terminal 
SOLDER 

r,·78I1 i '''] .S9" r-==Ll 
~~l I¢ 1."S3" 

~-.085I1X.'2" - '. 1 
't- Hole .45" ,-

j(/' Q.C. 

~ 
1 I -! I- .0201' 
1-.70"-\- 1" ----j 

W'Q.C. 

-~ 
I~ 
~.78"+ ,,,_~.032" 
RIGHT ANGLE TERMINAL 

Fluted Knurled 
Knob Knob 

342004 342022 
342028 342048 
342828 342848 

Type of 
Terminal 
Solder 
7(," a.c. 
'14" a.c. 

SHOCK·SAFE FUSEHOLDERS FOR 3AG OR 5 X 20mm FUSES 

• Designed to meet IEC (International Electro· 
technical Commission) specifications 65 and 
257. 

• Eliminate possibility of electrical shock. 
• Bodies accept 1,4" x 11,4" or 5 x 20mm fuses 

with use of appropriate knob. 
.' U.L. Recognized. Certified by C.S.A. 

LOW PROFILE HIGH PROFILE 

SPECIFICATIONS 
MOLDED PARTS 
Body material: black phenolic 
Knob material: grey or black polyester 
Hex nut material: glass filled polycarbonate 

KNOB 
Finger grip or screwdriver slot types 
Spring loaded, bayonet style 
Fuse extractor 
Nickel plated brass insert 

TERMINALS 
Electro tin plated brass 
Accept solder or j(t female connector 

FINGER GRIP 

Straight Bottom Terminal 
SOLDER 

r·70Il-r- 1.3111 --j .S9" W 

~::.',"~-
Hole .45" --I ! _ 

j(l' Q.C. fI" 
_~.020" 
~-1 G 

1--.78"+-1"·-+' If 1\.69/1 
.30;1 I- --l 

%I'Q.C. ~ 

~"012"~ 
f.- 70" I 1" -----h I T ~ .S9"~ . -t-- .40;,j 

STRAIGHT BOTTOM TERMINAL 
fluted Knurled Type of 
Knob Knob Terminal 

342014 342012 Solder 
342038 342058 7(," a.c. 
342838 342858 1/4" a.c. 

MOUNTING 
Withstands 15 pound/inch mounting torque 
Maximum panel thickness: 'Kl' 
ELECTRICAL CHARACTERISTICS 
300 volt rating 20 amperes max. 
Insulation resistance: 10,000 megohm minimum 

at 500 VDC 
Contact Resistance: .005 ohms average at 

20 millivolts 
Dielectric strength: 4000 volts minimum 

ENVIRONMENTAL 
Ambient temperature: - 40°C to + 85°C 
Vibration: 10·500 Hz, .03" constant amplitude 

or 10 G's constant acceleration 

~~~:623~1 

~ i .65"Olj 

Suggested Mounting Hole Plastic Hex Nut with Flange 
Optional Straight 
Bottom Terminal 

\ -(16.5) . 

NOTE: Both 
termmalsa.e 
02"thLCkby 
187"wlde 

with 09"K IS" 
elongaledhole 

Metnc dimensions shown in parentheses 

LOW PROFILE BODY 
(with screwdriver slot knob) 

121 
(30.71 NOTE: Both 

lermmalsare 
02··lhlckby 
187"" wide 

with .Og·· ~ .IS·· 
eloPlgaledhole 

45·· 
(114) 

+-
121 
(307) NOTE Both 

SpeCial lermmills'are 

1!2·· Thread ~!;·~~~~ebY 
wlth.09··xtS·· 
elor"lgatedhole 

Metric dimensions shown in parentheses Metric dimensions shown in parentheses 

HIGH PROFILE BODY 
(with screwdriver slot knob) 

"'-I I--(,:8:')\-$ I~ 
i2""i'i + 502 (!ill) 

:ii"5'" 1295 

-t 
--562 --. un 

-;;rHe. "i""J97 

FINGER GRIP BODY 
(with finger grip knob) 

L.F. No. Bottom Terminal L.F. No. 8ottom Terminal L.F. No. Bottom Terminal 
1/41' x 1·1/41' 5mmx20mm Right 

Fuses Fuses Angle 
345601 345621 X 
345611 345631 

Body only: #345601·010 (Rt. Angle) 
#345611·010 (Straight) , 

Knob only: #345601·020(%" x 11,4") 
#345621-020 (5 x 20mm) 

straight 

X 

1/41' x 1·1/41' 5mmx20mm Right 
Fuses Fuses Angle 

345602 345622 * 345612 345632 

Body only: #345602·010 (Ht. Angle) 
#345612·010 (Straight) 

Knob only: #345601·020 (%" x 1%") 
#345621·020 (5 x 2omm) 

straight 

X 

1/41' x 1·1/41' 5mm x 20mm Right 
Fuses Fuses Angle 

345603 345623 X 
345613 345633 

Body only: #345603·010 (Rt. Angle) 
#345613·101 (Straight) 

Knob only: #345603·020 (%" x 11,4") 
#345623·202 (5 x 20mm) 

Straight 

X 

LlTTELFUSE, Inc .• Dept. EM, 800 E. Northwest Highway. Des Plaines, IL 60016 • (312) 824·1188 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

LIT TEL F USE' CIRCUIT PROTECTION DEVICES 
LOW PROFILE FUSEHOLDERS 
348 (000) SERIES 

Snap into panel. Eliminate need for mounting 
hardware. Square cap design and choice of cap 
and bezel colors. 3/16" or 1/4" a.c. terminals. 
Indicating Type has standard body and bezel in 
black - other bezel colors to special order. 
D.L. Recognized and Certified by CSA. 

SPECIFICATIONS 
Molded Parts: Body· Phenolic Resin. Cap· High 
temperature thermoplastic. 
Terminals: One piece·brass·Electro·tin plated. 
Electrical Characteristics: 348 series; Rated at . 
15 amps for any voltage to 250. 344 Series: 
Rated at 15 amps to maximum lamp voltage. 
Dielectric withstanding voltage between ter
minals and terminals to ground at room tem
perature and 90% R.H. exceeds 1,500 volts. 

INDICATING LOW PROFILE FUSEHOLDER 
(344 600 AND 344 800 SERIES) 

Specifications: See above. 

3AG INDICATING FUSEHOLDERS 

For visual indication of blown fuse. Two lens 
styles available. U.l. Recognized. 

SPECIFICATIONS 
Molded Parts: Black phenolic. 
Hardware: Hexagon Nut; Steel, zinc chromate 
conversion coated. Washer; oil resistant rubber. 
Knob: Extractor type, bayonet lock, knob of 
transparent high density styrene. 

PANEL FUSEHOLDER FOR 
13/32" DIAMETER FUSES #571007 

Versatile fuseholder for 13/32" diameter fuses 
with lengths from 1-3/8" to 1-1/2". Minimum 
rear panel projection, 3/4" spacing between 
mounting flange and terminals to accommodate 
even the thickest panels. Recessed side ter
minal for additional shock·safe characteristics. 
For watertight version, order #571007P. U.L.· 
Recognized and Certified by CSA. 

Vibration: Withstands 10-55 Hz at .06" double 
amplitude_ 
Mechanical Shock: Withstands 50G for 11 milli
seconds duration. 
Mounting: .625" sq. hole iii 1/32" through 
1/8" thick chassis panel. 

MOUNTING HOLE 

.05C"CIA. 

1-.0:"1' 1~/--I'iF---I 
I ,010 ! . --l if' '-

J.:. 0 IgitfiiUi! iklt:J;,-r 
1 11111 J . "eo" ..,. IImmIIl ~. 

..L ,----'-

MOUNTING HOLE 

r,~2~n 

D 
RESISTOR OR 
CONTACT WIRE 

--t 1/2" """'---1-51164" _ fSEECHARTl 

~::=:= 
---iD"'" 

Terminals: Brass, electro tin·plated. 
Electrical Characteristics: 20 amp-250V. 

344(4001 SERIES 

HOW TO ORDER 
LOW PROFILE FUSEHOLDERS 
The six digit catalog number is a coded descrip
tion of the finished unit. To specify type re
quired, select appropriate code numbers from 
chart below. To order a cap assembly only for 
3AG fuses, use 348 series numbers and insert a 
"0" in the terminal style and bezel color loca
tions. To order a body assembly only, use 348 
series number and insert a "0" in the cap color 
location. 

SIX DIGIT CATALOG NUMBERS CONSIST OF 
Series No. Terminal St Ie 

T 
Bezel Color Cap rlOr 

I 
348 For 3AG Fuses 

6 '3/16" Wide Terminals 
8 1/4" Wide Terminals 

1 Red 1 
2 Green 2 
3 Yellow 3 
4 Blue 4 
5 White 5 
7 Black 7 
9 Grey 9 

For example: 348615 Is a holder with Hr!' terminals, 
red bezel and white cap. 

HOW TO ORDER LOW PRO,FILE 
INDICATING FUSEHOLDERS 
With 3l16" terminals 

Lamp 
Catalag Lamp Valt- Lamp 
Number Type age Current 

344601 Incandescent 6 40mA 
344602 Incandescent: 14 80mA 
344603 Incandescent 28 40mA 
344604 Neon 120 1.2mA 
344605 Neon 240 .3mA 

Resis- Lens 
tar Calar 
No . Amber 
No Amber 
No Amber 
Yes Clear 
Yes Clear 

Note: To order holder with 1/4" terminals, change 
the 6 to 8. Example: 344801. 

200 to 
250V 

Neon 

.002 Amp 

Clear 
Knob 

344250 
344250A 

344405 
344405A 

100 to 
125V 

Neon 

.002 Amp 

Clear 

16 to 
32V 

Incan-
descent 

28V 

.04 Amp 

Amber 

7 to 2.5 to 
16V 7V 

Incan- Incan-
descent descent 

14V 6V 

.08 Amp .20 Amp 

Amber 
Knob 

Note: All holders furnished with rubber washer, hex 
nut, lock·washer. and O·Ring (for drip·proof applica· 
tion, if required). Part numbers with suffix A are 
packaged in individual bags. All others are shipped 
bulk. Resistor·ls furnished with lamp. 

SPECIFICATIONS 
Molded Parts: Black Phenolic. 
Knob: Spring·loaded, extractor type, knurled for 
finger grip. Threaded nickel·plated, brass insert. 
Watertight a·ring seal provided with model 
571007P. White markings. 
Terminals: Side terminal, electro tin·plated 
brass. End terminal electro tin·plated brass with 
elongated 1/8" hole (5/32" longl. Terminals 
will accept solder or 1/4" female connector. 
Electrical Characteristics: Rated at 30 amps for 
any voltage up to 600. Dielectric withstanding 
voltage greater than 2400V. Contact resistance 
less than 0.004 ohms when checked in accord
ance with MIL·STD·202, method 307. 

LlTTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824-1188 
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Protection For 
SignallDatal Telephone Lines 

RS-232, RS-422, RS-423, 20ma loops, Modems 

DLP-3 

DLP-4: Modem Protection 

DLP-3: RS232 Protection 
Designed to provide complete protection for com· 
puters and terminals. RS232 connectors make in
stallation easy, taking minutes for non-technical 
personnel. Pins 2, 3, 7, and 20 are protected. 

Dial-up protection unit puts an end to downtime 
and costly equipment failure for dial-up modems 
and CPU's. Compatible with RJ11 and RJ45 
telephone j,acks. 

DLP-10: Multiple Protection 
Gives protection for 2 wires or 1 
twisted pair circuit. Case or last 
terminal provides ground point. 
Protection available for RS232, 
20ma loops, etc. 

DLP-20: 

DLP20 
SHOWN 

Protects 4. wires or 2 paIrs. 

DLP-30: 
Protects 8 wires or 4 pairs. 
DLP-33: 
Open pc board, protects 24 wires 
or 12 pairs. Not sold with case or 
cover. 

DLP-5: Video Cable Protector 
Prevents coaxial cable from transmitting damag
ing transients to sensitive loads. Using isolated 
BNC connectors, the DLP-5 shunts damaging 
transients from the cable shield and center con
ductor to earth ground. Ideal for communications 
protection where wide baud width (to 20 mhz) is de
sired. The DLP-5 protects one circuit. 

DLP-36: PABX Protection 
Provides protection for PABX, 
modems, micro processors, 
CPU's, and terminals when many 
data lines are involved. Can pro" 
tect up to 50 individual wires or 25 
circuit pairs. Protection for 
RS232, 20ma loops, etc. 

DLP-40: Rack Mounted 
Protection 
Independent protection for up to 
20 terminals or printers per 
system. 
Plug-in protection cards for all ap
plications, such as RS-232, -422, 
-423, 20ma loops, etc. 
Can protect up to 100 individual 
lines per system. 
Ideal for data logging, monitoring. 
complex instrumentation. 
Protects computer main frames. 

lllIKH ELECTRONICS INC 
160 BROOK AVENUE 
DEPT 30809 Protecting Industry since 1967 
DEER PARK NEW YORK 11729 
(516) 586-5125 • TELEX 645518 

I 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM1983 



Facility Protection 
Surge-Master Heavy Duty Power Line Protectors give complete 
protection against all transients. 

All computers and computer-based systems are vulnerable to transients on AC 
power lines caused by heavy motors starting up, power company load adjust· 
ments, welding operations-and, of course, lightning. Even if your equipment 
operates from batteries charged by a UPS, you're not safe. If lightning knocked 
out your UPS, how long could you keep going? 
The MCG Surge-Master offers two stage protection. The first reacts in nano
seconds to absorb lesser transients and the leading edges of major ones. The sec· 
ond stage absorbs the big ones and has three modules on each line. So, in the un
likely event that one module should be knocked out, there are still two protecting 
you. And a system of indicator lights tells you not only when a fault has occurred,· 
but exactly where it is. Modular construction makes replacement of damaged 
modules quick and easy. Initial installation requires minimal power interruption. 

Available with capabilities from 100 to 3000 amps, for 120, 240, and 480 VAC, and 
for single, 3 phase, wye and delta power systems. 

Computer Grade Protection 

The MeG 5000 Series keeps "transients" and "noise" from 
damaging sensitive electronic equipment. 

The 5000 Series offers moderate cost, high performance protection for 
computers, mini-computers, and other sensitive electronic equipment 
against power line noise and destructive high voltage surges, spikes, 
and transients. 

"Transients" are caused by lightning, heavy machinery, elevators, even electric office equipment or fluorescent lights 
being turned on or off. ("Noise is a rapid series of small transients caused by radio-frequency or electromagnetic in
terference.") Strong transients can knock your equipment out, lesser ones make it lose data and give garbled informa· 
tion. Even those having no noticeable effect damage the IC's in your equipment, ultimately causing it to fail. 
The 5000 Series combines filtering (50db/500kz) and substantial suppression of high energy transients in a variety of 
protectors that respond in less than 5 nanoseconds, and have 320 joule energy handling capability. These units are 
suitable for operation on 120VAC to 480VAC,to 40 Amps. 

EEM 1983 

If It's Worth Protecting, It's Worth A P210 
• A lot of protectors look like the P210 
• Many claim to protect like the P210 
• None, in fact, are like the P210 

Designed to keep "transients and noise" from damaging sensitive electronic equip
ment, the Line-Master™, Model P210 employs a sophisticated combination of brute 
force surge protection and impulse filtering. The P210 reacts in 5 nanoseconds, has an 
energy absorption capability of 160 joules, and resets automatically when the transient 
has passed. In use, it is simply plugged into any AC outlet, and the equipment plugged 
into it. Rated at 117VAC and 10Amps, the P210 converts your AC wall outlet into a 
"dedicated line". The P210 sells for $147 each, delivery is stock to 2 weeks. 

Other models are available for installation in cabinets or equipment racks to protect 
one piece or multiple equipment simultaneously. 

MeG 
_ For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1723 



4500 

There's a lot of 
competition out there 
for your relay busi-
ness. For a company to be 
successful in this field, it has 
to do business In a special 
way. By delivering a quality 
product with built-In reliability, 
price and service. 

Fujitsu relays have It all. Our re
lays meet or surpass the quality of 
those made by the competition. 
They're built to do a job and do It 
right. And Fujitsu relays are com
patible with most relays on the 
market. 

As far as service, Fujitsu considers 
It a point of pride, as well as good 
business to cater to your com
pany's needs before, during and 

11111111111111111111111111111111111111111111111111111111111111111 

RELAYS 

after the 
sale is made. 

Fujitsu design en
gineers have developed a 

complete IIn~ of all the most popu
lar relays In use today. A supply of 
these standard relays Is always 
readily available. We also offer a 
customizing service where we work 
with your engineers to design re
lays tailored specifically to your 
needs. 

Our warehouse Is stocked to sup
ply your company with samples of 
our fine products. Quantity· orders 
come directly from the factory. And 

:FUJITSU AMERICA. INC. 
FUJITSU Component Sales Division 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIIII!IIIIIIII111111111 918 Sher:.vood Drive, Lake Bluff, I L 60044 
(312) 295-2610, Telex: 206196, TWX 910-651-2259 

4500 

• 

Fujitsu can match 
the· lead time for 

processing and ship- , 
ping from any source. 
Pricewlse, you'll find 

Fujitsu relays cost the same or 
less than the competition, leaving 
little reason not to try us. 

For general purpose to flat 
package relays, for Mercury
wetted contacts to molded Inline 
package (regular reed) and DIPs 
(latched reed), it pays to switch to 
Fujitsu where quality, reliability, 
price and service are part of our 
product. 

For more Information on our 
superior components, call or write 
us today. 

1·1724 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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4500 RELAYS 4500 

GENERAL PURPOSE RELAYS 
On the following pages you'll find sum· 
mary specificallons for our most pop· 
ular relays. For additional lechnlcal 
information on these relays, or those 
marked (*), which are not covered 
here, call (800) 854·8474. In California 
call (714) 540·4190. For ordering Infor· 
malion, call our local sales office listed 
In Ihe eem yellow section. 

SERIES 

CONTACTS 

NOMINAL 
OPERATING 
VOLTAGES 
AND DC COIL 
RESISTANCE 
IN OHMS 

TERMINALS 
SOLDER/PLUG·IN 
PC 
OCTAL PLUG·IN 
QUICK CONNECT 

8 
A 12 
C 24 

115 

3 
6 

D 12 
C 24 

48 
115 

TYPICAL LIFE (OPERATIONS) 

DIELE~TRIC STRENGTH (VRMS) 

OPERATING 

TEMPERATURE RANGE 

WEIGHT 

SEALED 

MAXIMUM 
SIZE IN 
INCHES 

U/L RECOGNIZED 

CSA CERTIFIED 

VDE 

L 

X 
W 

X 
H 

1.21 0.866 
X X 

0.75 0.635 
X X 

1.16 0.640 

A" lIsted data are for the type with the minimum number of contacts. 
For' more detailed information, request individual data sheets. 

1.084 1.200 0.825 
X X X 

0.552 0.826 0.625 
X X X 

1.403 0.458 0.561 

1·1726 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

2.57 
X 

1.45 
X 

1.38 
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4500 RELAYS 4500 

FROM AMERICAN ZETTLER 

AZ 230/* AZ4201 AZ 5301 AZ531* 
AZ231 AZ421 AZ430 AZ2530 AZ 2531 AZ690 AZ73D AZ820 

1-2 PDT 1·4 PDT 6POT SPOT DPDT SPOT DPDT DPDT 
16 Oto 5/3 Ot05/3 Low to 2/1 Low t02/1 ,,10 8 Low to 2/0.5 

26VDC 26VOC 26VDC 26VDC 26VDC 24VOC 24VDC 30VDC 
115VAC 115VAC 115VAC 115VAC 115 VAC 115VAC 115 YAC 120VAC 

75 
300 

N/A 835 N/A N/A N/A N/A N/A N/A 
3,800 

--. 
'" .,u gU gO ;)0 

90' 310' 260 
430· 950' 670 

'; 1800' 4,500· 3,800 
9000 14,000 19,000 

X X 
X X X X X 

1.375 0.940 1.375 1.090 1.090 1.100 1.100 1.230 0.820 
X X X X X X X X X 

0.735 0.735 0.735 0.593 0.888 0.480 1.024 0.535 0.420 
X X X X X X X X X 

1.187 1.187 1.187 0.445 0.445 1.040 0.441 1.040 0.455 

• Higher coil resistances or sensitive version available. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1727 



4500 RELAYS 4500 

SERIES.AZ 3 
SPOT Contacts to 10 Amps 

L: 1.21" 
W:0.75" 
H: 1.16" 

FEATURES 
• Compact Size 
• Coils to 48 VDC 
• Contacts Rated at 3, 5, or 1"0 Amps 
• Life Expectancy 200,000 Operations 
• PC Board Mounting 
• UL File #E43203 

Contact Arrangement: 
Contact Rating: 

Light Duty: 

Medium Duty: 

Heavy Duty: 

Contact Material: 

Operate Time: 
Release Time: 
Dielectric Strength: 
Coil Power 

At Pick Up Voltage 
(typical): 

Max. Continuous 
Dissipation: 

Life Expectancy: 

SPDT (1 Form C) 
Noninductive load 
Max. switched power: 90 W or 360 VA 
Max. switched current: 3 Amps 
Max. switched voltage: 150 VDC or VAC 
Max. switched power: 150 W or 600 VA 
Max. switched current: 5 Amps 
Max. switched voltage: 150 VDC or VAC 
Max. switched power: 280 W or 1200 VA 
Max. switched current: 10 Amps 
Max. switched voltage: 150 VDC or VAC 
Light Duty: Silver-Nickel, gold plated 
Medium Duty: Silver-Nickel alloy 
Heavy Duty: Silver-Nickel alloy 
20 ms at nominal coil voltage (typical) 
20 ms at nominal coil voltage (typical) 
1500 Vrms; 750 Vrms contact to contact 

Light and Medium Duty: 70 mW 
Heavy Duty: 150 mW 

2 Wat 20°C (68°F) ambient 
Mechanical: 5 million operation 
Electrical: 
Light Duty: 2x10' @ 3 A, 28 VDC/120 VAC 
Medium Duty: 2x10' @ 5 A, 28 VDC/120 VAC 
Heavy Duty: 2x10' @ 10 A, 28 VDC/120 VAC 

RELAY ORDERING DATA 

Nominal 
Coli 
vec 

6 
12 
24 
48 

Nominal 
Coil 
vec 

6 14 
12 28 
24 54 

107 
1. All values at 20°C 

List 
Price 
2.50 
2.50 
2.60 
2.95 

SERIESAZ 4 
SPOT Up to 5 Amp Contacts 

L: 0.866" 
W: 0.635" 
H: 0.640" 

FEATURES 
• Subminiature Size 
• DC Coils to 48 VDC 
• PC Board Terminals 
• Extremely Low Cost 
• 3 and 5 Amp Contacts 
• Rugged Construction for High Reliability 
• UL File #E44211; CSA File #LR36664 

Contact Arrangement: 
Contact Rating: 

Light Duty: 

SPOT (1 Form C) 
Noninductive load 
Max. switched power: 90 W or 360 VA 
Max. switched current: 3 Amps 

\ 

Heavy Duty: 
Max. switched voltage: 60 VDC or 250 VAC 
Max. switched power: 150 W or 600 VA 
Max. switched current: 5 Amps 

Contact Material: 

Life Expectancy: 

Contact Resistance 
(typical): 

Operate Time: 
Release Time: 
Dielectric Strength: 

Coil Power 
At Pick Up Voltage 

(typical): 
Max. Continuous 

Dissipation: 

Max. switched voltage: 60 VDC or 250 VAC 
Light Duty: Silver Alloy 
Heavy Duty: Silver cadmium oxide 
Mechanical: 10 million operations 
Electrical: 10' operations at rated load 
50 milliohms initially 

6 ms at nominal coil voltage (typical) 
2 ms at nominal coil voltage (typical) 
Contact to contact: 750 Vrms 
Contact to coil: 1500 Vrms 

230 mW 

1.6 W @ 20°C (68°F) ambient 

RELAY ORDERING DATA 

List 
Price 
1.90 
1.90 
1.90 
1.90 
2.30 

List 
Price 

2.10 
2.10 
2.10 
2.10 
2.50 
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4500 

SERIESAZ 7 
DPDT, 4PDT Dry Circuit to 2 Amp Contacts 

2 POLE 
L: 1.200" 
W:0.826" 
H: 0.458" 
4 POLE 
L: 1.200" 
W: 0.965" 
H: 0.458" 

FEATURES 
• Low Profile For Compact Board Spacing 
• DC Coils to 48 VDC 
• Life Expectancy to 100 Million Operations 
• Standard PC 0.2" Grid Spacing 
• Contact Resistance Less Than 50 Millioms 
• Welded Bifurcated Contacts 
• Both Form C and Form D Contacts Available 
• Epoxy Sealed "Process-Proof" Version Available 
• UL File #E43203; CSA File #LR36664 
• Meets FCC 1500V Surge Requirement 
Contact Arrangement: DPDT (2 Form C) bifurcated 

4PDT (4 Form C) bifurcated 
Form D also available 

Contact Rating: Noninductive load - Form C contact 
2Amp @ 30 VDC 
0.5 Amp @ 125 VAC 

--.. -.-".,-"~::-:~=~~ .. ~-~=~-::-::!:-.-..... ,-.... ~:~: ::!':::-l';::!:!-:!:::!""'-'- - ..... ,_. 

Life Expectancy: 
Other material available upon request 
Mechanical: 100 million operations 
Electrical: Unsealed Sealed 

Contact Resistance: 

Operate Time: 
Release Time: 
Dielectric Strength 

(initial): 
Coil Power 

At Pick Up Voltage 
(typical): 

Max. Continuous 
Dissipation: 

1 A @ 26 VDC 5x10' ops 10' ops 
2 A @ 26 VDC 10' ops 2x10' ops 
50 milliohms initially 
200 milliohms at end of life 
10 ms at nominal coil voltage (typical) 
4 ms at nominal coil voltage (typical) 

1000 Vrms; 1000 Vrms across contact gap; 
1500 Vrms contact to coil 

2 pole: 190 mW 
4 pole: 310 mW 
1.6 W @ 20°C (68°F) ambient 
1.2 W (0) 40°C (105°F) ambient 

RELAY ORDERING DATA 
STANDARD RELAYS: 2 FORM C (DPDT) CONTACTS (Unsealed) 

COIL SPECIFICATIONS I' 
, 

Nominal Max. Coil Must 
Coil Continuous Resistance Operate Order List 
VDC VDe +10% VDC Number Price 

5 11 90 3.6 AZ 1·2C·50 4.40 
6 13 137 4.2 AZ 7-2C'6D 4.40 

12 26 500 8.4 AZMC·120 4.40 
24 52 2.000 16.8 AZ7;2C~240 , . 4.40 
48 97 7.000 33.6 I. AZHC·480: 4.90 

RELAYS 

SERIES AZ 820 
DPDT, Up to 2 Amps Bifurcated Contact 

DIP PACKAGE 
L: 0.820" 
W: 0.420" 
H: 0.455" 

FEATURES 
II Low Profile for Compact Board Spacing 
• DC Coils to 48 VDC 
o Life Expectancy to 10 Million Operations 
• Standard PC 0.1" Grid Terminal Spacing 
• Fits Standard 16 Pin IC Socket 

4500 

• Epoxy Sealed for Automatic Wave Soldering and Cleaning 

Contact Arrangement: DPDT (2 Form C) 

Contact Rating: 

Contact Material: 

Life Expectancy: 

Bifurcated Contact 
Noninductive load 
Max. switched power: 30 W or 60 VA 
Max. switched current: 2 Amps 
Max. switched voltage: 150 VDC or VAC 
Silver alloy, gold plated 
Silver palladium, gold plated upon request 
Mechanical: 10 million operations 
Electrical: 5x10' @ 1 A, 30 VDC 

• ..... u.,. ". -" ... ',.' - ." •• ,." ..... - . """ ".,,'" '::x'ju;U@"u.5 ·A~·-i~u··vA0'--

Dielectric Strength 1200 Vrms; 500 Vrms between open contacts 
(initial): 

Contact Resistance 
(typical): 

Operate Time: 

50 milliohms initially 
200 milliohms at end of life 
5 ms at nominal coil voltage (typical) 

Release Time: 2 ms at nominal coil voltage (typical with no 
coil suppression) 

Coil Power 
At Pick Up Voltage 

(typical): 
Max. Continuous 

Dissipation: 
Temperature Rise: 

250 mW 

1.05 mW @ 20°C (68°F) ambient 
0.84 W @ 40°C (105°F) ambient 
95°C per Watt (typical) 

RELAY ORDERING DATA 
STANDARD RELAYS: 2 FORM C (DPDT) 

COIL SPECIFICATIONS ,/. " 

Nominal Max. Coli Must 
Order> Coil Continuous Resistance Operate 

VDC VDC ±10% VDC Number 

5 6.8 45 3.7 AZ820·2NOE '. 
6 8.2 66 4.5 AZ 820·2C-6DE 

12 16.4 280 9.0 AZ820·2C-12DE : 
24 32.4 1.070 18.0 AZ s20·2C-240E 
48 61.5 4.000 36.0 AZ B20-2C0480E 

List 
Price 

3.30 
3.30 
3.30 
3.30 
3.55 

STANDARD RELAYS.: 2 FORM C (DPDT) CONTACTS {Sealed),.,.,-_-:-:-:--l 

5 11 90 4.0 :AZ1c~C;1 5.00 
6 13 137 4.8 . AZT'2ll.. . 5.00 

12 26 500 9.6i\P·2C, 5.00 
24 52 2.000 19.2 :'AZ7~~C' 5.00 
48 97 7.000 38.4 AZ 7-2C. I. 5.55 

STANDARD RELAYS: 4 FORM C (4PDT) CONTACTS (Unsealed) 

Nominal ~~~. SPECIFIC~~:ONS Must ..i.j':','.(;1 
Coil Continuous Resistance Operate O~e{i"":':)'" List 
VDC VDC ±100/0 VDC Number Price 

5 8 53 3.6 AZ 7-4C·5D 5.30 
6 11 90 4.2 AZ7·4CollO 5.30 

12 21 330 8.4 AZ704C;t2D 5.30 
24 40 1.200 16.8 ·.AZ7~C'240 5.30 
48 72 4.200 33.6 Az 7~4C048D 5.90 

STANDARD RELAYS: 4 FORM C (4PDT) CONTACTS (Sealed) 
5 8 53 4.0 . AZ 7-4C·50E 5.90 
6 11 90 4.81,'AZ 704C'pOE .:, 5.90 

12 21 330 9.6 ''i .. AZ.7,.4C:-12DE:i., 5.90 
24 40 1.200 19.2' )tHC-240E,i::; 5.90 
48 72 4.200 38.4 ;;,:AZ7i4C:460E!'i' 6.55 
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SERIESAZ 8 
Epoxy Sealed SPOT Up to 6 Amps 

L: 0.B3" 
W:0.63" 
H: 0.56" 

FEATURES 
• Subminiature Size 
• Coils to 48 VDC 
• Epoxy Sealed for Automatic Wave Soldering 
• Contacts Rated at 3 or 6 Amps 
• Life Expectancy to 20 Million Operations 
• Extremely Low Cost 
• UL File #E44211; CSA File #LR36664 
• Suitable for Class B Applications 

Contact Arrangement: 
Contact Rating: 

Light Duty: 

Heavy Duty: 

Contact Material: 

Life Expectancy: 

Operate Time: 
Release Time: 

Dielectric Strength: 

Coil Power 

SPDT (1 Form C) 
Resistive load 
Max. switched power: ,100 W or 600 VA 
Max. switched current: 3 Amps 
Max. switched voltage: 30 VDC/300 VAC 
U.L. Rating: 2 A @ 28 VDC or 120/300 VAC; 

Ya HP @ 120 VAC; Standard Pilot 
Duty @ 120/240 VAC 

Max. switched power: 170 W or'1800 VA 
Max. switched current: 6 amps 
Max. switched voltage: 30 VDC/300 VAC 
U.L. Rating: 6 A @ 28 VDC or 120/300 VAC; 

Ya HP @ 120 VAC; Standard Pilot 
Duty @ 120/240 VAC 

Light Duty: Fine silver, gold plated 
Heavy Duty: Silver nickel, gold plated 
Mechanical: 20 million operations 
Electrical: 
Light Duty: 1x10'-3 A 120 VAC 

5x10' - 3 A 24 VDC 
Heavy Duty: 1x10' - 6 A 24 VDC or 120 VAC 
5 ms at nominal coil voltage (typical) 
3 ms at nominal coil voltage (typical with no 

coil suppression) 
750 Vrms contact to contact 
2000 Vrms contact to coil 

At Pick Up Voltage 210 mW 
(typical) : 

Max. Continuous 1.5 W @ 20°C (68°F) ambient 
Dissipation: 

Temperature Rise: 75°C per Watt (typical) 

RELAY ORDERING DATA 

SERIESAZ 2530 
Epoxy Sealed Ory Nitrogen Filled SPOT 
Low Level to 2 Amp Contacts 

L: 1.090" 
W: 0.593" 
H: 0.445" 

FEATURES 
• Airtight Seal for Automatic Wave Soldering and Cleaning 
• Punch Out Tab Provides "breathing" Hole After Cleaning 
• Welded Return Spring Stabilizes, Contact Resistance 
• Low Profile for Compact Board Spacing 
• DC Coils to 48 VDC 
• Life Expectancy to 10 Million Operations 
• Standard PC 0.1" Grid Terminal Spacing 
• UL File #E43203; CSA File #LR36664 

Contact Arrangement: 
Contact Rating: 

Light Duty: 

Medium Duty: 

Life Expectancy: 

Contact Resistance: 
Operate Time: 
Release, Time: 
Dielectric Strength: 

Coil Power 
At Pick Up Voltage 

(typical) : 
Max. Continuous 

Dissipation: 
Temperature Rise: 

Nominal 
Coil 
VDC 

5 
12 
24 
48 

21 
42 
66 

143 

SPDT (1 Form C) 
Noninductive load 
Fine silver gold plated 
1 Amp @ 26 VDC 
0.5 Amp @ 115 VAC 
Silver cadmium oxide 
2 Amp @ 26 VDC 
1 Amp @ 115 VAC 
Mechanical: 10 million operations 
Electrical: 1x10'6 -1 A 26 VDC 
50 milliohms max. initially 
5 ms at nominal coil voltage (typical) 
6 ms at nominal coil voltage (typical) 
Contact to contact: 500 Vrms 
Contact to coil: 500 Vrms 
Sensitive type: 80 mW 
Light duty type: 125 mW 
Medium duty type: 250 mW 
1,6 W @ 20°C (68°F) ambient 
1.2 W @ 40°C (105°F) ambient 
55°C (130°F) per watt (typical) 

List 
Price 
3.75 
3.75 
3.75 
4.00 
4.60 

List 
Price 
3.85 
3.85 
3.85 
4.15 
4.75 

List 
Price 
6.00 
6.15 
6.80 
8.20 

Other coil resistances. sensitivities, and contact material available upon 
request. Please consult factory for additiomil information. 
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SERIES AZ 690 
Single Pole -10 Amp 
High Dielectric - 4000 Vrms 
Complete International Approvals 

L: 1.100" 
W: 1.024" 
H: 0.441" 

AZ694 

FEATURES 

L: 1.100" 
W:0.480" 
H: 1.040" 

• Isolation Spacing Greater Than Bmm 
• Dielectric Strength 4000 Vrms Coil to Contact 
• Approvals/Standards Include UL, CSA, VDE, IEC, CEE, 

SEMKO 
• Single Pole - Forms A, B, C Available 
• 10 Amp Switching 
• Life Expectancy to 30 Million Operations 
• Thinpak Version Less Than .500" High 
• Slimpak™ Version Saves Board Space 
• Epoxy Sealed Version for Automatic Wave Soldering 

and Cleaning 
• UL File #E44211; CSA File #LR36664; 

VDE4120-4940-4001/ A 1 

SERIESAZ 730 
Double Pole - 8 Amp 
High Dielectric - 4000 Vrms 
Complete International Approvals 

L: 1.230" 
W:0.535" 
H: 1.040" 

FEATURES 
• Dielectric Strength 4000 Vrms Coil to Contact 
• Isolation Spacing Greater Than Bmm 
o Approvals/Standards Include UL, CSA, VDE, IEC, CEE, 

SEMKO 
• Double Pole - Forms A, B, C Available 
• B Amp Switching 
• Life Expectancy to 30 Million Operations 
o Slimpak™ Version Saves Board Space 
• Epoxy Sealed Version for Automatic Wave Soldering and 

cleaning 
It UL File #E44211; CSA File #LR36664; 

VDE4120-4940-4002/ A 1 

__ .. , __ " _ .• , _.,ContactArra!lqem~n~:, _ SPDT (1 Form C): other, forms optional '" '" Contac,t Arrangement: 
Contact Rating: R~si~iive lo~d " ... - - .. _. .._-" - _.- ---- --"coniact'Rating: --_. 

DPDT (2 Form C); other forms optional 
Re'sistive "load - . - . ,., - '".,.,,' "". , .. , .. - '" 
Max. switched power: 240 W or 1500 VA Max. switched power: 300 W or 2000 VA 

Max. switched current: 10 Amp, 64 Amp for 
2 msec 

Max. switched voltage: 150 VDC or 250 VAC 
U.L. Rating: 10 Amp @ 24 VDC or 115 VAC 

Y4 HP 120 VAC Motor Load 
Contact Material: 
Life Expectancy: 

Silver cadmium oxide 
Mechanical: 30 million operations 
Electrical: 10' @ 10 Amp, 30 VDC 

Contact Resistance: 
2xl0' @ 10 Amp, 115 VAC or B Amp 220 VAC 
100 milliohms max. initially 

Operate Time: 
Release Time: 

Coil Power 
At Pick Up Voltage 

(typical) : 
Max. Continuous 

Dissipation: 
Temperature Rise: 
Coil Temperature: 

Dielectric Strength 
(initial): 

200 milliohms at end of life 
6 ms at nominal coil voltage (typical) 
4 ms at nominal coil voltage 

(typical wtih no coil suppression) 

350 mW 

1.9 W @ 20°C (68°F) ambient 
1.45 W @ 40°C (105°F) ambient 
42°C (10BOF) per Watt (typical) 
Max. 105°C (220°F) 
4000 Vrms Coil to Contact 
1000 Vrms between open contact 

STANDARD ORDERING DATA 
STANOARO COILS 

Nom. Max. Coil Must':';":: .. ' ., ' , 
Coil Contlnuolls Resistance Operate ;'f;:.'::Order,; ;: ,order,', ,; Order" 
VDC VDC ±10% vac ',:1 Number; Number, ,Number; 

5 
6 

12 
24 
48 

8 38 3.51121)92:125'2 AZ 693-12!H liZ 694'125-2' 
10 58 4.2 .!\i692,112-2' Az693'112-2 iAZ694-112-2 
19 215 8.4 AZil92'OH'2 AZ693·0B-2 'AZ694~oa~2' 
35 740 16.8 ;tiZ692-560-2 AZ 693-560·2 AZ694-560-2 
74 3200 33.6 'Az'692·04-2" AZ:693-04-2 AZ694.(l4-2;' 

SENSITIVE COILS 

5 9 47 3.5 AZ,692-118'52 AZ693;,ta-52 AZ694-j1a:52 
6 12 80 4.2 Az692,010,52 AZ693.(l10-52 ,',6oZ694'010-52 

12 24 330 8.4 At 692'071-52 AZ593.07.H2AZ694.Q7H2 
24 45 1200 16.8 AZ692c052'52 ;"Z593-052-52 AZ694-052'52 
48 89 4700 33.6 iiZQ92-518C52, Ai 693-518·52 AZ694;518-52 

Epoxy Sealed versions available 

HARDWARE 
Relay Type 

AZ 692 
AZ 693 

List 
Price 
4.00 
4.00 
4.00 
4.0,0 
4.50 

List 
Price 
4.50 
4.50 
4.50 
4.50 
5.00 

Contact Material: 
Life Expectancy: 

Contact Resistance: 

Operate Time: 
Release Time: 

Dielectric Strength: 

Coil Power 
At Pick Up Voltage 

(typical): 
Max. Continuous 

Dissipation: 
Temperature Rise: 
Coil Temperature: 

5 
6 

12 
24 
48 

9 
11 
21 
43 
86 

HARDWARE 

47 
70 

270 
1100 
4400 

Max. switched current: B Amp. 51 Amp for 2 ms 
Max. switched voltage: 150 VDC or 250 VAC 
U.L. Rating: B Amp @ 24 VDC or 115 VAC 

Va HP 120 VAC Motor Load 
Silver cadmium oxide 
Mechanical: 30 million operations 
Electrical: 10' @ B Amp 30 VDC 
2i<10' @ B Amp 115 VAC or 6 Amp 220 VAC 
100 milliohms max. initially 
200 milliohms at end of life 
B ms at nominal coil voltage (typical) 
4 ms at nominal coil voltage (typical with no 

coil suppression) 
4000 Vrms contacts to coil 
2500 Vrms contact to contact 
1000 Vrms between open contact 

350 mW 

1.9 W @ 20°C (6BOF) ambient 
1.45 W @ 40°C (105°F) ambient 
42°C (10BOF) per Watt (typical) 
Max. 105°C (220°F) 

Retaining Clip 
,;;)';ESstAil2:2 ' 
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SERIES AZ 420 
Up to 6 PDT or 8 PST 
Dry Circuit thru 10 Amp Contacts 

AZ 421 AZ431 
AZ420 

L: 0.940" 
W:0.735" 
H: 1.2S0" 

L: 1.S95" 
W:0.735" 
H:·1.230" 

FEATURES 
• International Standard Type 
• Occupies Less Than One Cubic Inch of Space 
• Life Expectancy More Than 100 Million Operations 
• Coils to 115V - DC or AC 
• Current and Voltage Sensitive Coils Available 
• Dry Circuit, 2 Amp, 5 Amp, or 10 Amp Contacts 
• Form A, B, C and D Contacts Available 
• Solder/plug in or PC Terminals 
• Hydrogen Annealed Iron Magnetic Circuit 
• Molded Comb Eliminates Phenolic Dust Inside Relay 
• Balanced Spring-held Armature Allows Dependable . 

Operation in Any Position 
• Round Core and Larger Coil Volume Provide More Pull Force 
• UL File #E43203; CSA File #LR36664; VDE 0110 Gr. A 

CONTACTS RATED 2 AMPS - FINE SILVER GOLD PLATED 

CONTACTS RATED 5 AMPS - SILVER CADMIUM 

6 DC 4.5 52 4PDT 
12 DC 9.0 185 4PDT 
24 DC 18.0 700 4PDT 
48 DC 36.0 2.5K 4PDT 

115 DC 86.0 . 15K 4PDT 
6 DC 25 

12 DC 9.0 90 
24 DC 18.0 430 
48 DC 36.0 UK 

115 DC 86.0 

Epoxy Sealed Versions Available 

HARDWARE 

Contact Arrangement: 2, 4, or 6 Form C; 6 or 8 Form A or B; 
2 or 4 Form D available 

Contact Rating: 
Code:WL 

Code:WH 

Code:10L,40L 

Life Expectancy: 

Contact Resistance: 

Operate Time 
(typical): 

Release Time 
(typical): 

Dielectric Strength 
(initial): 

Coil Ppwer 
At Pick Up Power 

(typical): 
Max. Continu'ous 

Dissipation: 
Temperature Rise: 

Noninductive load - U.L. Rating 
Fine silver, gold plated 3 Amp at 26 VDC or 

115 VAC 
Silver cadmium oxide, gold plated 7.5 Amp at 

26 VDC or 115 VAC 
Fine silver, gold plated 2 Amp at 26 VDC; 

1 Amp at 115 VAC 

Mechanical operations: 100 million 
Electrical: 
lx10' at 2 A, 30 VDC or 120 VAC (Code WL) 
lxl0' at 5 A, 30 VDC or 120 VAC (Code WH) 

50 milliohms initially (typical) 

10 ms at nom. coil voltage 

3 ms at nom. coil voltage with no coil 
suppression 

1000 Vrms between all points 
1500 Vrms versions available 

40 mW per pole (sensitive version) 
25 mW per pole available 
2.6 W @ 20°C (68°F) ambient 
2.0 W @ 40°C (105°F) ambient 
SooC (86°F) per Watt (typical) 

BIFURCATED CONTACTS RATED 2 AMPS -
FINE. SILVER GOLD PLATED 

COIL SPECIFICATONS 
Nom. Must 

Voltage Operate Resistance 
(Volts) (VDC] (Ohms) Contacts 

6 DC 4.5 52 DPDT :','AZ420:i5:40L; 
12 DC 9.0 185 DPDT '("A~'420;fOl1.'40L" 
24 DC lB.O 700 DPDT , AZ42o-7~40L 
48 DC 36.0 2.5K DPDT . ,''AL 420..fj6-40C, 

115 DC 86.0 15K DPDT . AZ:420;o35:40L" 
6 DC 4.5 52 4PDT ~"AZA21;15;10('>' 

12 DC 9.0 185 4PDT 'AZ 421 • .1011:101::' 
24 DC 18.0 700 4PDT ",Ai. 421:70:10(: . 
48 DC 36.0 2.5K 4PDT . ,p-A~1~56-10k' 

115'DC 86.0 15K 4PDT "'·AZ ·10L 
6 DC 4.5 25 6PDT ;:r~ 12 DC 9.0 90 6PDT 

24 DC 18.0 430 6POT ?~ 48 DC 36.0 ·UK 6POT 
115 DC 8~.0 9 6POT f~f 

List 
Price 
5.35 
5.35 
5.35 
5.35 
7.35 

6 DC 52 6.75 
12 DC 185 6.75 
24 DC 700 6.75 
48 DC 2.5K 6.75 

115 DC 15K 8.75 

6 DC 4.5 25 6PDT 
12 DC 9.0 90 6PDT 
24 DC 18.0 430 6PDT 
48 DC 36.0 UK 6PDT 

115 DC 86.0 9K 6PDT 
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SOLID STATE RELAY SPECIFICATIONS: 
1. POWER CIRCUIT SPECIFICATION-Isolation: Input to output and 
input to base plate 2500 vrms, 1010 ohms DC. Peak Repetitive Voltage: 
250 V. Operating Voltage Range: 24·140 VAC. Contact Voltage Drop: 
1.3 vrms nominal, 1-6 vrms max. over temperature range: Turn On 
Time: 1/2 cycle maximum, zero voltage. Turn Off Time: 1/2 cycle 
maximum: zero current. DVIDT Off State: 200 v/microsecond. 
DVIDT Com mutating. Snubbed for motor starting loads. Off State 
Leakage: 6 mao maximum over operating temperature range. 
12t rating for period of 8.3 ms (for fusing purpose). 

____ - - n __ :. =::_ =::~!":":-:=:.._ 11:::!... :-:.::: . =~:::=--:=.,~.:;:~~! _ ~w~~::;;7.;,:~" =;;~:;.;: 
Input: 32 V. Turn On Voltage: 4 V maximum over operating tempera
ture range. Turn On Current: 3.5 mao maximum over temperature 
range. Turn Off Voltage: 1 V minimum. Maximum Reverse Polarity 
Voltage: 60 V. 

The OPTOSWITCHTM general purpose AC solid state relays have been 
specifically designed to meet or exceed commercial requirements. 
Applied Electro Technology In!. has a long history of manufacturing 
aerospace and military high reliability solid state relays and this high 
quality experience has influenced a new design in solid state relays 
with stringent manufacturing and testing. 
Use these relays in all your commercial applications such as copiers, 
instruments, controls, gas pumps, microprocessor controllers, auto
mated machinery, etc. 

ORDERING INFORMATION 
PART NO. BREAKDOWN 
12-0PC SERIES 

PRODUCT I~~ !iSJJ-J4 
- 120 

OPTOSWITCHTM PRINTED 
CIRCUIT MOUNTING 

CURRENT RATING IN AMPS 

SWiTCHING VOLTAGE 

12-0PC SERIES 

PART NO. BREAKDOWN 
12-0EM SERIES 

12 - OEM - 4 - 120 

PRODUCT IlT ~ ~ 
OPTOSWITCHTM PRINTED 
CIRCUIT EDGE MOUNTING 

CURRENT RATING IN AMPS 

SWITCHING VOLTAGE 

12-0EM SERIES 

GENERAL PURPOSE 
AC SOLID STATE RELAYS 
OPTO-ISOLATED 

· SCHEMATIC DIAGRAM 

4500 

3. TEMPERATURE· RATING - Operating Temperature Range: _40° 
to 100°C. Maximum Base Plate Temperature at Rated Current: OTM 
Series; 6'_ °C. Maximum Case Temperature at Rated Current: ALL 
OTHERS; 75°C. 
4. MECHANICAL - Physical Configuration: See inside date sheet. 
Case: Epoxy encapsulated for environmental protection. 

amp model 
~ 
4 
6 

121 (amp2. sec.) 

6 
15 

amp model 

15 
25 

121 (amp2. sec.) 
" 5~ 
85 

250 

The OPTOSWITCHTM totally solid state AC relays are total encapsu
lated and especially recommended for harsh industrial environments 
where high shock or severe temperature excursions are encountered. 
All inputs are opto-isolated and turn-on is synchronized with load 
voltage zero crossing to minimize radio frequency interference. 
• Optical isolation between control and load circuits. 
• Logic compatible input current level. 
• Zero voltage turn-on for reduced EMI. 
• High transient Immunity. 
• Integrated heat-sinks for greater load capacity. 

PART NO. BREAKDOWN 
12-0TM SERIES 

12 - OTM - 25 -120 

PRODUCT IDENT NO. I T --c.,~. 
OPTOSWITCHTM TERMINAl. 
MOUNTING 

CURRENT RATING IN AMPS 

SWITCHING VOLTAGE 

12-0TM SERIES 

IWl"lJ ,rr" 000 
UH ~~ 

.. .. 
IF rI-15} 
1.1 I 

,-80 '-- 0" .• 

. IUDIA 

51 ... " 

PART NO. BREAKDOWN 
12-0SM SERIES 

12 - OSM -1-120 

PRODUCT IlT~ '~J 
OPTOSWITCH'M S~~~E~ 
MOUNTING 

CURRENT RATING IN AMPS 

SWITCHING VOLTAGE 

12-0SM SERIES 

~! TM~uele~! ~'~IEN~F~C~E~~O~O'!. !c~c h n 0 logy, Int. 
r..H. 2220 South Anne Street· Santa Ana, CA 92704 • Tel. (714) 556-6570 • TWX 910-595-1797 
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4500 RELAYS 

L<~""Highly Sensitive 1,500 V FCC Surge DS-REL AVS V Withstanding Miniature Relays J-\ 11 

Types and Data 
'.' . COIIS'.·": '. COntacts 

.. ~-~ . .366 
I)~}t~~~:~:~,\: . Nom. Re.. Arrange; Rating 

' .. ,!,"':(:~" ...•... ' 
Voltage Power ,. ...J-

, 

DS1 

DSE Amber Relays 

~ 
.590 ....... -'" .390 

< .~~;y 

~. ~, .. P,--:16 
,: '1) 
-" .. , 

DS1E 

• High sensitivity 
• High switching capacity 
• High breakdown voltage 

-1 ,500V FCC surge between 
open contacts, 1 ,OOOVAC 
between open contacts 

• DIP terminal arrangement 
• Latching types available 

* FCC (Federal Communication 
Commission) requests following 
standard as Breakdown Voltage 
specification 

750V 

10l'sec. 
1601'sec. 

.;' 
(Or linlNl 

m~mt 

Sihgle side stablifDC-5V 5VDC 62.5 
DS1'-M.... PG6V 6 90 , OSlE-M- .bC9V 9 203 

400 lC OCl2v 12 360 
DC24V 24 1440 
OC48V 48 5760 

:I coil latching DC5V 5VDC 69.4 
DSI-ML2- DC6V 6 100 , DS1E-ML2- DC9V 9 225 360 lC 

DC12V 12 400 
DC24V 24 1600 

Single side stable DCSV 5VDC 62.5 
DS2-M- DC6V 6 90 
DS2E-M- .DC9V 9 203 

400 2C DC12V 12 360 
DC24V 24 1440 
DC48V 48 5760 

: 2 coil latching DC5V 5VDC 69.4 
DS2-ML2- DC6V 6 100 
DS2E-ML2- DC9V 9 225 

360 2C DC12V 12 400 
• DC24V 24 1600 

DC48V 48 6400 

Single side stable DC5V 5VDC 125 
DS2-S'- D"C6V 6 180 
DS2E-S- DC9\! 9 405 

200 2C DC12V 12 720 
DC24V 24 2880 
DC48V 48 11520 

2 coil latching DC5C 5VDC 139 
DS2-Sl2- DC6V 6 200 
DS2E-SL2- DC9V 9 450 

180 2C DC12V 12 800 
DC24V 24 3200 
DC48V 48 12800 

Single side stable DC5V 5VDC 62.5 
DS4-M~ DC6V 6 90 
DS4E-M- DC9V 9 203 400 4C DC12V 12 360 

; OC24V 24 1440 
DC48V 48 5760 

;.2~oillatching OC5V 5VDC 69.4 
. OS4-ML2- DC6V 6 100 

.DS4E::"ML2...; DC9V 9 225 360 4C , DC12V 12 400 , 
OC24V 24 1600 
DC48V 48 6400 

Single sitestableOC5V 5VDC 125 
DS4:"'S'- DC6V 6 180 
DS4E:"'S- DC9V 9 405 

200 4C 
DC12V 12 720 
OC24V 24 2880 
DC48V 48 11520 

; 2 coil latChing DCSV 5VDC 139 
DS4-SL2- DC6V 6 200 

.OS4E,;,-SL2.,... OC9V 9 450 
180 4C ·co,·' OC12V 12 800 

DC24V 24 3200 
: OC48V 48 12800 

Note: 1. Reverse polarity types available 
2. Gold capped silver pallarium contacts available 
3. For U L!CSA recognized types: 2 Form C and 4 form C, add suffix' 

UL!CSA. 
4. Standard packing -+ Carton: 50 pcs'/Case: 500 pcs. 

IA) 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

4500 

Aromat Corporation 

Member of Matsushita Group 

Northeast/Southeast 
250 Sheffield Street -
Mountainside, NJ 07092 
(201) 232-4260 

North Central 
311 Lively Boulevard 
Elk Grove Village, IL 60007 
(312) 593-8535 

South Central 
10930 Switzer Ave., Suite 122 
Dallas, TX 75238 

Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 

(214) 340-3701 (408) 446-5000 
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4500 RELAYS 4500 

Half Size Amber Relays R REL AVS 
More than 50 Million Units arounct the World - J-\ T ' Rd?l 

Efficiency 

Types and Data 

Coils Contacts 

Type Res. Nom. Arrange- Rating 
Voltage (n) Power ment (A) 

(mW) 

Single side stable DC5V 5VDC 170 147 
RSD- DC6V 6 220 164 

DCl2V 12 890 162 lC 1 
DC24V 24 2,000 288 
DC48V 48 8,000 221 

I-coil latching DC5V 5VDC 340 74 
RSLD- DC6V 6 450 80 

DCl2V 12 1,500 96 lC 1 
• Amber sealed construction DC24V 24 6,000 96 

• High sensitivity DC48V 48 12,000 147 

• High speed: 1 msec. max. 2-coil latching DC5V 5VDC 170 147 

• Wide switching range and 
high welding resistance 

• Small size 

RSL2D- DC6V 6 225 160 
DC12V 12 650 230 'IC 1 
DC24V 24 2,700 213 
DC48V 48 6,500 321 

• High reliability and long life 
Note: 1. R 1 a (1 Form a contact) types avai lable • Latching types available 

2. Standard packing -+ Carton: 50 pcs./Case: 500 pcs. 

Dimensions mm inch 

~ 

rgJ©O© (? 
© © \J, 

TOLERANCE: ±.0.5±0.02 

PC board pattern (Copper side view) 

~ 2.54 
.100 

I 4 

Ground 
5 terminal 6 7 

. ! 
3 

2.& 1.3 CIA. 
---'.100-

2/1 

.051 CIA. 

TOLERANCE: ±0.2 ±.008 

R-PS 

Schematic (Bottom view) 

Single side stable 

. 5 6 7 

~ 
0 • (NO) 

0 i (NC) 
3 2 1 

(Deenergized position) 

1 coil latching 

5 6 7 

~ 
0 .. • 4 + O. 

3 2 1 

2 coil latching 
5 6 7 -• _. - ~ 

al .+ -+ 
4 e---c:::J-----e • 

X 3 2 1 

5 6 7 
e----c::J-----e .. 

. a2 • -
4 • • • • 3 2 1 

R Socket 
R-PS 

PC board pattern 
Ground terminal 2.54_ 

.100 

1.5 CIA.-l.6 CIA. 
.05~.063 CIA. HOLE 

2.54 

.100 TOLERANCE: ±0.2 ±.008 

• 

~ 

5 6 7 

E o !. (NO) 

4 + o • (NC) 
3 2 1 

5 6 7 s+ O. 
4 e_ O. 

3 2 1 

5 6 7 • - •• -b l • - + 

4 ._1=' • .-
3 2 1 

5 6 7 
e-c::J---e • 

b2 • 

4 • --3 

PC terminal 

*. .. 2 1 

The R-Relay with 
R-PS attached 

Aromat Corporation Northeast/Southeast 
250 Sheffield Street 
Mountainside, NJ 07092 
(201) 232-4260 

North Central South Central Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 

Member of Matsushita Group 

311 Lively Boulevard 
Elk Grove Village, IL 60007 
(312) 593-8535 

10930 Switzer Ave., Suite 122 
Dallas, TX 75238 
(214) 340-3701 (408) 446-5000 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1735 



4500 RELAYS 

Highly Reliable DR REL I\VS 
Miniature DIP Relays - J-\ T 1 MDrl 

EffICiency 

Types and Data 

Contacts 

• High breakdown voltage: 
750 Vrms between 
open contacts 

• High sensitivity 
• High sticking resistance 
• Miniature size and flat form 
• High speed - Operate time: 

1-coillatching 
DR-L-

2-coilllitching 
DR-L2-

5VDC 
6 

12 
24 
48 

5V 5VDC 
.6V 6 
12V 12 
24V 24 
48V 48 

5V 5VDC 
6V 6 

12V 12 
24V 24 
48V 48 

240 
330 

1,400 
3.600 

11.000 
420 
610 

2.300 
5.800 

21.100 

225 
290 

1.210 
3.840 
7.950 

·Nom. 
Power 
ImWI 
104 
109 
103 
160 
209 

59 
59 
62 
99 

109 

111 
124 
119 
150 
290 

Arrange
ment 

1C 

1C 

1C 

Rating 
. (AI 

Approx. 1 msec. 
• DIP terminal arrangement Note: Standard packing -+ Carton: 50 pcs'/Case: 500 pcs. 

• Latching types available 

Dimensions mm inch 
___ ~ 20, ___ --1 

.787 
I. 

L-_l0~ 
I" .. 394 '1 

: I 

PC board pattern (Copper side view) 

1.3 DIAo HOLes 
.061 OIA. HOtl!S 

TOLERANCE: to.3 t.012 

Schematic (Bottom view) 

Single side s~ble 

e;' cJ' .. ~' .. j8 
616 •• 09 - "l.6-: 09 

(Deenergized condition) (Energized condition) 

1 coil latching 

+~' j' C;' j8 
- . "l'6 " Og'" + 616 I. 09 

2 coil latching 

Gj' - ~'6 .4 ~ G' 11 09 .. + 016 14 ~ 11 09 

)c. 

~'2J ~. "6 14 11 09 +.. 0,6 14 8J 11 09 -

4500 

Aromat Corporation 

Member of Matsushita Group 

Northeast/Southeast 
250 Sheffield Street 
Mountainside, NJ 07092 
(201) 232-4260 

North Central 
311 Lively Boulevard 
Elk Grove Village, IL 60007 
(312) 593-8535 

South Central 
10930 Switzer Ave., Suite 122 
Dallas, TX 75238 

Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 

(214) 340·3701 (408) 446-5000 
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4500 RELAYS 4500 

AYle Built-in Power Saving R C UN IT REL AVS 
~ Relays for Battery Devices - 1"'\ , Rd?7 

Efficiency 

Types and Data 
Coils Contacts 

Type Nom. Power Arrange- Rating Voltage (mWI ment (AI 

RHO-C- 5V 5 0.3 to 0.78 lC 1 
RHO-C-12V 12 1.56 to 3.12 

Note: Standard packing ..... Carton: 50 pcs./Case : 500 pes. 

The same size as R relay. 

• Ultra low operating power 
• Little heat generation 
• Wider operating voltage range 

• Low bounce 

Dimensions 

F'~7=l,~ 
~~:'5 

.138 
2.54 15.26 
.100 .601 . 

P9 m .201 

mm inch 

TOLERANCE: ±O.5 ±.02 

PIC board pattern 
(Copper side view) 

5 7 

~~IUllllltl 
7~ 130lA /' 2~ .05101..\. 

.100 
TOLERANCE: ±O.2 ±O.08 

Note: A standard pattern: PIC board 
with a pitch of .100 inch is suitable 
for mounting RHD-C relays. 

Schematic (Bottom view) 

5 7 

~ _____ .INO) 

~ iINC) 
3 1 o deenergized coil 

l 
5 7 e: !.(NO) -----
3 

• energized coi I 

• INC) 
1 

§Ie Built-in Power Saving DR C UN IT REL AVS 
~ Relays for Battery Devices - 1"'\' Rd?7 

Efficiency 

Types and Data 

Coils Contacts 
Type 

Voltage Nom. Power Arrange- Rating 
:d (mWI ment (AI 

DR-C- 5V 5 0.175 to 0.245 lC 1 
DR-C-12V 12 1.56 to 3.38 

Note: Standard packing ..... Carton: 50 pcs./Case : 500 pcs. 

The same size as DR relay. Schematic (Bottom view) 

• Ultra low operating power 
• Little heat generation 
• Wider operating voltage range 

• Low bounce 
PC board pattern 

Same operations as the 
conventional magnetic relays. 

~3 
Dimensions mm inch (Copper-side view) ~14 09 
,-----------------------------, 

Aromat Corporation 

Member of Matsushita Group 

Northeast/Southeast 
250 Sheffield Street 
Mountainside, NJ 07092 
(201) 232-4260 

++--h-
. - -,t ,l ~ 

5.08 12.7 . 1m+ .500 1.3 01A. HOLES 
.051 OIA. HOLES 

TOLERANCE: ±O.3 ±O.12 

North Central South Central 

(Deenergized cond~iQn) ,. 
+~3 J8 
-~'4 09 

(Energized condll1on) 

Note:1 Energization with an opposite 
polarity does not switch the contact. 
The reverse polarity may damage 
the built-in IC. 
Apply proper polarity to switch 
the contact. 

311 Lively Boulevard 
Elk Grove Village, IL 60007 
(312) 593·8535 

10930 Switzer Ave., Suite 122 
Dallas, TX 75238 

Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 

(214) 340·3701 (408) 446-5000 
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4500 RELAYS 4500 

Thin-Line Low Profile Oll\-REL I\VS 
DIP Reed Relays M J-\ T ' 

Types and Data 

Coils Contacts 

• High 
contact 
reliability 

• Sensitive relay 
- 89mW (1 Form A 
5Vl low operating power. 

• DIP terminal arrangement 
• Magnetically shield 

Dimensions 
DA1a 

~ja 
1--.732 

a 
DAla .283 
DA2a .362 

mm inch 

.283 ~
7~~ 

.IJL.lffi,.: I ~ 
.0'2 8i, -+-.%f3 

~ fr.rl 
DA2a 

.~~~ 

.lj~' 
TOLERANCE: :1:0.2 :1:.008 

Type Res. Nom. Arrange· Voltage (nl Power ment 
(mWI 

DA1a- 5V 5VDC 280 89 
6V 6 280 129 

1a 
12V 12 720 200 
24V 24 2,500 230 

DA2a- 5V 5VDC 150 . 167 
6V 6 150 240 

2a 12V 12 510 282 
24V 24 1,770 325 

Notes: 1. Diode enclosed type available as-D 
2. High sensitive coils for 5V and 6V available 
3. Standard packing:"'" Carton: 50 pcs'/Case: 500 pcs. 

PC board pattern (Copper side view) Schematic (Bottom view) 

~i~- t--'O"fl-.'00 -:i&1 , 2 6 
7 7.~ 

" 13 9 
8 .3i 

/O.8DIA.HOlE 

, 2 6 7 
'4 13 9 8 

9 0 ~ 
.031 

TOLERANCE: :1:0.1 :1:.004 
l~l 
, 2 6 7 

Hermetically Sealed Small DX-REL 1\\./iS 
DIP Relays J-\ T ' 

Types and Data 

Rating 
(AI 

0.2 

Rd?l 
Efficien<y 

Coils Contacts 

• High rad io frequency characteristics 
• High sensitivity to b'e IC drivable: 

60mW pick-Up only 
• High insulation resistance 

.• High shock/vibration resistance: 
50G/30G (10 to 55 Hz at double 
amplitude of 5 mml 

• Latching types available 

Dimensions mminch 

Type Res. Nom. 
Voltage Power (n) 

(mWI 

Single side stable3V 3VDC 70 128 
. DX2- 5V 5 200 125 

6V 6 280 128 
12V 12 1,000 144 
24V 24 4,000 144 

1-coil latching 3V 3VDC 70 128 
DX2-L- 5V ·5 200 125 

6V 6 280 128 
12V 12 1,000 144 
24V 24 4,000 144 

2-coil latching 3V 3VDC 35 257 
DX2-L2- 5V 5 100 250 

6V 6 140 257 
12V 12 500 288 
14V 24 2,000 288 

Note: Standard pack ing 4- Carton: 50 pcs./Case: 500 pcs. 

Arrange· Rating 
. ment (AI 

2C 1 

2C 1 

2C 1 

PC board patter (Copper side view) Schematic (Bottom view) 

. Aromat Corporation 

Member of Matsushita Group 

Northeast/Southeast 
250 Sheffield Street 
Mountainside, NJ 07092 
(201) 232-4260 

1 DlA.(min. 0.6) 

J" ~039 (.024) 

~. 

r 
Maching 

-I I-
14 pins 

~~ Ie socket 
TOLERANCE:±0.1.004 

North Central 
311 Lively Boulevard 
Elk Grove Village. IL 60007 
(312) 593-8535 

South Central 
10930 Switzer Ave., Suite 122 
Dallas, TX 75238 
(214) 340-3701 

Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 
(408) 446-5000 
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4500 RELAYS 4500 

4 .Amp. POlarize~ ~i~h Density Relays SEB-REL I\VS 
with High Senslstlvlty t-\ I' Rd!l 

• Amber sealed construction 
• High sensitivity in small size 
• Wide switching range: 100~A to 4A 
• High shock/vibration resistance: 50G/ 

l8G (10 to 55 Hz at double amplitude 
of 3 mm) 

• A variety of contact arrangement 
o Low thermal electromotive force: 

Approx. 3~V 

Types and Data 

. Type 

Single side stable 
S2EB-

2 coil latching 
S2EB-L2-

Single side stable 
S4EB-

2 coil latching 
S4EB-L2-

Voltage 

5V 5V.DC 
6V 6 

12V 12 
24V 24 
48V 48 

5V 5VDC 
6V 6 

12V 12 
24V 24 
48V 48 

5V 5VDC 
6V 6 

12V 12 
24V 24 
48V 48 

5V 5VDC 
6V 6 

12V 12 
24V 24 
48V 48 

Efficiency 

Coils Contacts 

Res. Nom . Arrange- Rating 
(n) Power ment (A) 

(mW) 

130 192 
180 200 
720 200 2a2b 4 

2,850 202 
8,500 271 

130 192 
180 200 
720 200 2a2b 4 

2,850 202 
6,500 355 

130 192 
180 200 
720 200 4a 4 

2,850 202 
8,500 271 

130 192 
180 200 
720 200 4a 4 

2,850 202 
6,500 355 

...... -iO rCiEir'minill arrangement· ..... 
" Multiple latching Note: Standard packing -+ Carton: 50 pcs./Case: 500 pcs. 

Dimensions mm inch Schematic (Bottom view) 

5.08 
.2 

12 
.472 

0.5 
.020 

TOLERANCE: ±0.3 ±.012 

2a2b 

PC board pattern (Copper side view) 

D1A.l.2 ~ 
DIA .. 047 

Aromat Corporation 

Member of Matsushita Group 

4a 

--I I-
2.54 
.100 

TOLERANCE: ±0.1 ±.004 

S Socket 

S-PS 

Northeast/Southeast 
250 Sheffield Street 
Mountainside. NJ 07092 
(20t) 232-4260 

North Central 
311 Lively Boulevard 
EOlk Grove Village. IL 60007 
(312) 593-8535 

Single side stable 2 coil latching 
(Oe·energized position) .. Reset" position when reset coil is 

energized with indicated polarity .. 

1 2 3 4 5 6 1 2 3 4 5 6 

9+'-9 U 0 
se'Q+U U it ... , -66 n 0 -66 6i -

12 11 10 9 8 7 12 11 10 9 8 7 

1 2 3 4 5 6 1 2 3 4 5 6 

g+V 
U 0 

Se'g+V U it ... , -66 66 0 -60 66 -
12 11 10 9 8 7 12 11 10 9 8 7 

I 

PC terminal 

South Central 
10930 Switzer Ave.. Suite 122 
Dallas. TX 75238 
(214) 340-3701 

Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 
(408) 446-5000 
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4500 RELAYS 

IC Dr.ivable PC Bo.ard.Relays STE-REL AVS 
for Field Load SWltchmg J-\ T ' 

• Amber sealed construction 
• High switching capacity-8A 
• High sensitivity 
• Miniature size 
• High shock/vibration resistance 

- 20G/12G (10 to 55 Hz at 
double amplitude of 2 mm) 

• La~ching types available 

Dimensions 

Types and Data 

Sin9~ Sideltable~~'W 5VDC 110 
ST1E-' oo.·I'lV 6 150 

OC'9V 9 360 
DC12V 12 640 

240 1a1b 

DC24V 24 2,400 
DC4SV 48 9,000 

2 coil latching DC5V 5VDC 110 
ST1E-L2- DC 6V 6 160 

DC 9V 9 360 
DC12V 12 640 240 1alb 

DC24V 24 2,440 
DC48V 48 10,200 

Single side stableDC·6V 5VDC 110 
ST2E- DC 6V 6 150 

DC 9V 9 360 
DC12V 12 640 240 2a 

DC24V 24 2,400 
DC48V 48 9,000 

2 coil latching DC 6V 5VDC 110 
ST2E-L2- DC 6V 6 160 

DC 9V 9 360 
DC12V 12 640 240 2a 

DC24V 24 2,440 
DC48V 48 10,200 

Note: Standard packin~Carton: 50 pcs'/Case: 500 pes. 

mm inch 

femwmdNOS. 2 and 3 are 

PC board pattern (Copper side view) 

Single side stable 

2 coil latching 

I 

I 

2.54 
.100 

'2.54 
.100 

a·OIA; 1.4 
B.DIA:056/ 

2L ~~~~~~~~ 
100 I-I-+-+-I-+~~:.j...!.'-I-l 0.5 • 'for2eoR latchlng typeS. onIy~., 

~~~.020:' ...... '.' 

TORE LANCE: :1:0;2:1:.008 

Schematic (Bottom view) 

.~ coil-latching 

4500 

M?7 
Efficiency 

8 

8 

8 

8 

Aromat Corporation 250 Sheffield Street 
Mountainside, NJ 07092 
(201) 232-4260 

311 Lively Boulevard 
Elk Grove Village, IL 60007 
(312) 593-8535 

10930 Switzer Ave., Suite 122 
Dallas, TX 75238 

10400 North Tantau Avenue 
Cupertino, CA 95014 

Member of Matsushita Group (214) 340-3701 (408) 446-5000 
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4500 RELAYS 4500 

Compact Power Relays SP REL I\VS 
with High Sensitivity - . M. T ~ Rd?l 

Efficiency 

Types and Data 

Coils Contacts 

• High sensitivity 
• High switching capacity 

in compact size 

a 
2C 1.008 
4C 1.449 

• High shock/vibration resistance: 40G/ 
18G (10 to 55 Hz at double amplitude 
of 3 mm) 

• Multiple latching 

. - " 

Tvpe 

Single side stable 5V 
SP2- 6V 

12V 
24V 
48V 

2 coil latching 5V 
SP2-L2- 6V 

12V 
24V 
48V 

Single side stable 5V 
SP4- 6V 

12V 
24V 
48V 

2 coil latching 5V 
SP4-L2- 6V 

12V 
24V 
48V 

.. ,----- .. __ . 

Voltage 

5VDC 
6 

12 
24 
48 

5VDC 
6 

12 
24 
48 

5VDC 
6 

12 
24 
48 

5VDC 
6 

12 
24 
48 

Res. 
Nom. 

Arrange- Rating 
Power 

In) 
ImW) ment (A) 

83 
120 
480 300 2C 15 

1,920 
7,700 

83 
120 
480 300 2C 15 

1,920 
7,700 

83 
120 
480 300 4C 10 

1,920 
7,700 

83 
120 
480 300 4C 10 

1,920 
7,700 • High reliability and long life 

··.Catchirig"types available' .. ,' . ". "".""". 

Note: Standard packing .... SP2, SP2-L2 Carton: 20 pes./Case: 200 pes. 
SP4, SP4-L2 Carton: 10 pcs./Case: 100 pes. 

Dimensions mm inch Schematic (Bottom view) 

2C 

4C 

1 ro ' 

=-, 'rl1 H~! ~ ~. -
.~ UOOS 'r> 

t 
20,S 
,807 

1.5 
.059 

n-r-rh---r,h--..,-;l;-,r-rtr'iT'7.15 
.281 

FASroN # 187 

.l.ll 50 
1.969 

-----r 

I ;to 36.8 

~ 1'.449 

J 
7.62 
.300 

7.62 
.300 

SP2-SF 

Single side stable 2-coillatching 
(De-energized position) ("Reset" position when 

reset coil is energized 
with indicated polarity.) 

1 5 6 7 1 5 6 7 3 

2C g+~ 
-~ 

g:~:i 
-~-

2 8 9 10 2 8 9 10 4 

11 12 13 II 12 13 

L2....f L2....f 
1 5 6 7 1 5 6 7 3 

g+ L2....f g+~+, 4C 
-~ 

SET AST 

-~- :;: 2 8 9 10 2 e 9 10 4 

~ ~ 14 15 16 14 15 16 

SP Sockets 
SP2-SF Screw terminal socket 

SP4-SF Screw terminal socket 

SP-MA Mounting plate, 

Mounting plate 
~ 

"'~i..A 

/'''? \ ~~, :;,-:' ~ 
------~~~/' ~,The SP-Relay with 

SP-MA SP-MA attached 

Aromat Corporation Northeast/Southeast 
250 Sheffield Street 
Mountainside, NJ 07092 
(201) 232-4260 

North Central 
311 Lively Boulevard 

South Central 
10930 Switzer Ave., Suite 122 
Dallas, TX 75238 

Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 

Member of Matsushita Group 
Elk Grove Village, IL 60007 
(312) 593-8535 (214) 340·3701 (408) 446-5000 
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4500 RELAYS 4500 

High Sensitivity Flatpack Relays N F-REL I\VS 
with High Reliabilit.y t-\ I, 

Types and Data 

;';;',':;"; , 

Coils 

," ·Type Res. Nom. 

,/,,:, Voltage In) Power 
,"" ' {mWI 

N.F2 .... 5V ::' . 5VDC 90 278 
NF2EB-- 6V 6 137 260 

12V 12 500 290 
24V 14 2POO 290 
48V 48 7,000 330 

a NF4- 5V 5VDC 53 472 
NF4EB"': 6V 6 90 400 

12V 12 330 440 
24V 24 1.200 480 

NFEB Amber Relays 
48V 48 4,000 550 

Notes: 1. MBB (Form 0) contact types available. 
2. Standard pack ing -+ Carton: 20 pcs./Case: 200 pcs. 

Dimensions 

NF2 

a' 
NF2EB .772 
NF4EB .953 

More than 30,000,000 pcs. NF4 
in use all over the world 

• Low profile - stands only .402 
inches high 

Ideal for high packaging density 
• High sensitivity - minimum 

operating power 
NF2/150mW, NF4/240mW 

• Variety of available lines -
Amber Sealed types TOLERANCE: ±0.3 ±.012 

Contacts 

Arrange- Rating 
ment (AI 

2C 2 

4C 2 

mm inch 

MBB (Form 0) contact types 
High breakdown voltage types 
for transient protection -

PC board pattern (Copper side view) Schematic (Bottom view) 

1 ,OOOV rms between open 
contacts, contact sets 

• Gold capped silver palladium 
contacts available. 

Aromat Corporation 

Member of Matsushita Group 

~," 2C 

Northeast/Southeast 
250 Sheffield Street 
Mountainside, NJ 07092 
(201) 232·4260 

D. 

(2.54) 

1.1-6:1;-:0.2~2:.;.7-;-;±O;;1.2t1-:1.-::-6:1:'"'loll(0) 
.3:1:.008 .5,±.008 .3:1:.008 

North Central 
311 Lively Boulevard 
Elk Grove Village, IL 60007 
(312) 593·8535 

4C 

n n 
U ... ... 
U 

South Central 
10930 Switzer Ave., Suite 122 
Dallas, TX 75238 
(214) 340-3701 

, 
., 

T 

, 
co 

i 
, .. 
Go , .. 
j 

Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 
(408) 446-5000 
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4500 RELAYS 4500 

Flat/Lean Line High Power NC REL AVS 
Bifurcated Contact Relays - /""\ T 1 Rd?7 

Lean line 

Flatpack 

NCED Amber Relays 

Lean line (PC board) 

a 
2C 1.0.0.0. 
4C 1.50.0. 

a 
2C 1.0.0.0. 
4C 1.50.0. 

a 
2C 1.0.0.0. 
4C 1.50.0. 

Types and Data 

Type 
Voltage 

Single side stable DC5V 5VDC 
NC2D-JP- DC6V 6 
NC2ED-JP- DC12V 12 

DC24V 24 
DC48V 48 

2 coil latching DC5V 5VDC 
NC2D-JPL2- DC6V 6 
NC2ED- DC12V 12 

~ JPL2-DC24V 24 

a DC4BV 4B 

01 Single side stableDC5V 5VDC 
it NC4D-JP- DC6V 6 

NC4ED-JP- DC12V 12 
DC24V 24 
DC48V 48 

2 coil latching DC5V 5VDC 
NC4D-JPL2- DC6V 6 
NC4ED- DC12V 12 

JPL2-DC24V 24 .,.,.,. 
UC4tlv 48 

Single side stableDC5V 5VDC 
NC2D-P- DC6V 6 
NC2ED-P- DC12V 12 

DC24V 24 
DC48V 4B 

2 coil latching DC5V 5VDC 
NC2D-PL2- DC6V 6 
NC2ED-PL2-DC12V 12 

Gl DC24V 24 
:E DC48V 48 
c: 

Single side stable DC5V m 5VDC 
.... NC4D-P- DC6V 6 

NC4ED-P- DC12V 12 
DC24V 24 
DC48V 48 

2 (;oil latching DC5V 5VDC 
NC4D-PL2- DC6V 6 
NC4ED-PL2-DC12V 12 

DC24V 24 
DC48V 48 

Efficiency 

Coils Contacts 

Res. Nom. Arrange- Rating (A) 
(n) Power ment 

(mW) Standerd Amber 

69.4 360 
100 360 
400 360 2C 5 3 

1.600 360 
6,400 360 

31.3 800 
45 BOO 

lBO BOO 2C 5 3 
720 BOO 

2.BBO BOO 

34.7 720 
50 720 

200 720 4C .5 2 
BOO 720 

3.200 720 

15.6 1.600 
22.5 1,600 
90 1,600 4C 5 2 

360 1,600 
'lAlIO -,- '-l;oUU . "., . ." .. --" ~ . "". •• ,n,oe •• ' . •• 'u. 

69.4 360 
100 360 
400 360 2C 5 3 

1,600 360 
6,400 360 

31.3 800 
45 800 

180 800 2C 5 3 
720 800 

2,880 800 

34.7 720 
50 720 

200 720 4C 5 2 
800 720 

3.100 720 

15.6 1,600 
22,5 1,600 
90 1,600 4C 5 2 

360 1,600 
1,440 1,600 

Flatpack Note: Standard packing -+ Carton: 20. pcs./Case : 20.0. pcs. 
a 

2C 1.0.0.0. 
4C 1.500. 

• Space saver - F latpack and Lean line 
• High contact capacity":"'5A 25o.VAC(2C) 

5A 125VAC(4C) 
• Low operating power - 2C, 230. mW 

4C,46o.mW (single-side stable) 
• Flux-resistant 
• High breakdown voltage for 

transient protection - 1,o.o.o.V rms 
between open contacts, sets 

• Latching types available 

Aromat Corporation 

NC Sockets 
For Flat series 

catalog No, Terminals 

NC2.JPS PIC board 

NC4.JPS PIC board 

NC2.JPL2S PIC board 

NC4.JPL2S PIC board 

North Central 
311 Lively Boulevard 

For Slim series 
Mating relay catalog No. Terminals, Mating rahiy , 

NC2D-JP NC2·PS PIC board NC2D-P 

NC4D-JP NC4-PS PIC board NC4D-P 

NC2D-JPL2 NC2-s5 Solder NC2D 

NC4D.JPL2 NC4-s5 Solder NC4D 

NC2·LP2S PIC board NC2D'PL2 

NC4-L2PS PIC board NC4D-PL2 

NC2·L2SS I Solder NC2D-L2 

NC4'L2SS Solder NC4D-L2 

South Central 

Member of Matsushita Group 

Northeast/Southeast 
250 Sheffield Street 
Mountainside, NJ 07092 
(201) 232-4260 

Elk Grove Village, IL 60007 
(312) 593-8535 

10930 Switzer Ave., Suite 122 
Dallas, TX 75238 
(214) 340-3701 

NorthweSt/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 
(408) 446-5000 
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4500 RELAYS 4500 

1 Form C Thin N B REL AVS 
PC Board Relays - J-\ T 1 M?J 

NBE Amber Relays 

~~.571 
1.083 .... . -..:7~" /1 <.' /A""· -.",.'" .354 

/ ~~~,.. ,. / ... .... ..... . 

• Thin height 
• l,500VFCC surge between 

open contacts 
• H ign dielectric strength 

-5,OOOV surge in 1x40J,Lsec. 
between coil and contact 

• DIL terminal arrangement 
• Single contact 
• Amber Sealed types available 
• Latching types available 

Dimensions 

Efficiency 

Types and Data 

, . "~' Stanctard Amber 

Slngfe'Side :Stab!' ... ; ;. 'f)V 5VDC 63 397 
•. Nal..-' 'OC'6V 6 90 400 

NB1E- i'pf';Zv 12 360 400 . '., '," 

. 'OC24V 24 1,400 410 
1C 5 

,OC48V 48 4,500 514 
f 2 coillatchilig 12 2,083 

NBt-L2- DC 5V 5VDC 42 595 
NBtE_L2-' 

OC6V 6 
17 2,118 
60 600 

DC12V 12 
70 2,057 

240 600 1C 5 

OC24V 24 
270 2,133 
960 600 

OC48V 48 
960 2,400 

3,300 698 

Notes: 1. Coil resistance and nominal operating power of 2 coil latching types: 
The upper figure is for the set coil, and the lower for the reset coil. 

2. Bifurcated contact types available. 
3. Standard packing ~ Carton: 50 pcs./Case: 500 pcs. 

*FCC (Federal Communication Commission) requests following 
standar.das 8reakdown \(oltagesPet:tification, . 

>::,' 

Schematic 
(Bottom view) 

3 

3 

Member of Matsushita Group 

250 Sheffield Street 
Mountainside, NJ 07092 
(201) 232-4260 

311 Lively Boulevard 
Elk Grove Village, IL 60007 
(312) 593-8535 

10930 Switzer Ave., Suite 122 
Dallas, TX 75238 
(214) 340-3701 

Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 
(408) 446-5000 

1·1744 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4500 RELAYS 4500 

6POT Flatpack NL REL AVS 
2 Amp DIL Relays - J-\ I 1 Rd?7 

NlE Amber 

• Space saving dimensions -
25.4 mm x 32.4 mm x 10.9 mm 
(1.000) (1.276) (0.429) 

• Low operating power - 400mW 
• Latching types available 
• High breakdown voltage for 

transient protection - 2,000V rms 

Types and Data 
Coils 

Type Res. Nom. 
Voltage Power (n) 

(mW) 

Single side stable DC5V 5VDC .34.7 720 

NL6X- DC6V 6 50 720 
NL6EX- DC12V 12 200 720 

DC24V 24 800 720 
DC48 V 48 3.200 720 

2 coil latching DC5V 5VDC 15.6 1.600 
NL6X-L2- DC6V 6 22.5 1.600 
NL6EX-L2- DC12V 12 90 1.600 

DC24V 24 360 1,600 
DC48V 48 1,440 1,600 

Notes: 1. Gold capped silver-palladium contacts available 
2. MBB contact (Form D) types available 
3. Standard packing .... Carton: 20 pcs'/Case: 200 pcs. 

Efficiency 

Contacts 

Arrange- Rating 
ment (A) 

6C 2 

6C 2 

Dimensions (Nl) mm inch 

PC board pattern 
(Copper side view) Schematic (Top view) 

Single side stable 
2542.54 5082.54254 

~ 

D 
r-l~7t:=1 

rmwffJ 
2.545.085.08 2.541 
.100.200.200 .100 

'54 
'.000 

1 
1-'0.9 .429 . .. '" 

2 coil latching 
~.!1 ~~?~~~:!~?:~ 

~!Ur!!!Y·1 

27.94 D tfOO IW"·,, 1.000 1. 00 

~ 
1->0. 

.429 
32.4 
1.276 .. '" 

TOLERANCE: 
±0.3 :1:.012 

I Single side ,,,,,,,,,,. "",o,.;;;:!;t',~,~ 
stable 1'''' 

2 coil 
latching 

21'901 

T 
,10q"6~ll\~~ 

111'<4,.,1711g 1 1 54 , .. 

Single side 
stable 

2eoil 
latching 

tH~1 t~1U 
H(rr~H 

Deenergized position 

!\l?~~!lj 
Terminals 4 and 7 operate 
"Reset" position. 
Terminals 5 and 6 operate 
"Latch" position, 

L~an ~ine Pow~r. ~elays NT-REL AVS 
With High Sensitivity J-\ I 1 

Types and Data 
Coils. Contacts 

• High contact 

Type Res. Nom. Arrange- Rating Voltage Power. ('11 (mW) ment (A) 2 

capacity - 8A 
• High sensitivity 
• Compact size 
• Long life 
• Standard terminal pitch -.1 inch 

NTl- DC6V 6VDC 130 280 
DC12V 12 500 290 lC 8A 
DC24V 24 2,000 290 

NT1- AC6V 6VAC -
AC12V 12 -
AC24V 24 - 0.75VA 1C 8A 

Dimensions mm inch 
AC48V 48 -

AC115V 115 -
Note: Standard packing .... Carton: 50 pcs./Case: 500 pcs. 

PC board pattern (Bottom view) 
I 2DIA HOLES 

Schematic (Bottom view) 

TOLERANCE: ±O.1±.004 
Aromat Corporation Northeast/Southeast 

250 Sheffield Street 
Mountainside, NJ 07092 

Member of Matsushita Group (201) 232-4260 

7 

.III 

-?- f-1- 2.54 
.1f 

2·51 .. Io- T 
,100 . 

TOlERANCE: ±O.1 ±.004 
North Central 
311 Lively Boulevard 
Elk Grove Village, IL 60007 
(312) 593-8535 

South Central 
10930 Switzer Ave., Suite 122 
Dallas, TX 75238 
(214) 340-3701 

Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 
(408) 446-5000 
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4500 RELAYS 4500 

Compact Power Relays J 8-RELAYS 
Types and Data 

. Colis 

Ty'pe Fles. Nom. 
Voltage (nl PoWer 

(mW) 

JB1F- DC 5V 5VDC 52 480 
DC 6V 6 75 480 
DC12V 12 300 480 
DC24V 24 1.200 480 

• High 
DC48V 48 4,100 560 

dielectric strength -10,OOOV surge in Note: Standard packing -+ Carton: 20 pcs'/Case: 200 pcs. 

1 x40 JJsec. between coi I and contact 
• Flux resistant construction 
• More than 0.3" terminal pitch 

Dimensions mm inch 

~ O'6~ ~----------~ .~ 

L,.,,,------,rr-....,..,-cr'·-+4.1 !-I 
!-!_-"<----'-.161;-;;:5 OIA 0.9 

.020 II .03511 
~~ -+t--

TOLERANCE: ± 0.5±.020 

PC board pattern 
(Copper side view) 

Aetayoutline --------- --

~ OIA. 1 • 

-
3.7 2.54x5 [g.54X~ 
7.i!-.I00x5~~ 
!----27.6-

1.067 

. 2.lj 
: 
.lrS 21. 

'1 
2 

635 

TOLERANCE: ±O.l ±.004 

Contacts 

Arrange~ Ratin9 
ment (AI 

lC 8 

Schematic 
(Bottom view) 

COM NC NO 
1 2 3 

L -U 

Compact Power Relays JC-RELAYS 
Types and Data 

Coils Contacts 

Type Res. Nom. Arrange- Rating 
Voltage In) Power ment (AI 

(mW) 

JCla- DC 6V 6VDC 40 
(JC1a-S*) 12V 12 160 900 1a 10 
(JCla-TM*) 24V 24 640 

JC2a- DC 6V 6VDC 36 
(JC2a-S*) 12V 12 144 1,000 2a 5 
(JC2a-TM*) 24V 24 576 

JClalb- DC 6V 6VDC 36 
a (JC1alb-S*) 12V 12 144 1,000 1a1b 5 

(JC1a1b-TM*' 24V 24 576 

Notes: 

PC board type 1 .181 
Top mount type 1.201 
Plug-in type 1 .181 1. S* : Denotes Plug-in terminal types. JC Sockets 

• High inrush current capacility. 
1a: 111A inrush (TV-5), 10A steady 
2a : 71A inrush (TV-3),5A steady 

• High dielectric withstanding for 
transient protection. 
JC can withstand 10,OOOV surge in 
1 x 40 JJsec. between coil and contact 

• TV-rated types available 

2. TM*: Denotes Top mounting types. 
3. Sockets for plug-in types also available 
4. Upgraded rating types available as JC-F types. 

15A 250VAC 1 HP 125VAC (JC1aF) 
10A 250VAC 1/3 HP 125VAC (JC2aF) 
5A 250VAC 1/3 HP 125VAC (JClalbF) 

5. Standard packing -+ Carton: 50 pcs./Case: 200 pcs. 

Aromat Corporation 

Member of Matsushita Group 

Northeast/Southeast 
250 Sheffield Street 
Mountainside. NJ 07092 
(201) 232-4260 

North Central 
311 Lively Boulevard 
Elk Grove Village, IL 60007 
(312) 593-8535 

South Central 
10930 Switzer Ave., Suite 122 
Dallas, TX 75238 
(214) 340-3701 

JC1·SS PC terminal 

JC2-8S PC terminal 

JCl.pS Solder termimil 

JC2·PS Solder terminal 

Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 
(408) 446-5000 
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4500 RELAYS 4500 

1 Horse Power Compact JA-REL AVS 
Power Relays M. T ' 

• High switching capacity -
55A inrush, 15A steady 
state inductive load 

• Particularly suitable for air 

Types and Data 

Type 

JAla-TM- DC 6V 
DC12V 
DC24V 

JAla-TM- AC24V 
AC115V 
AC240V 

JAla-TMP- DC 6V 
DC12V 
DC24V 

JAla-TMP-AC24V 
AC115V 
AC240V 

Voltage 

6VDC 
12 
24 

24VAC 
115 
240 

6VDC 
12 
24 

24VAC 
115 
240 

Coils 

Res: 
Nom. 
Power (n) 
(mW) 

30 1.2W 
120 1.2 
480 1.2 

- "l.4VA 
- 1.4 

- 1.4 

30 1.2W 
120 1.2 
480 1.2 

- l.4VA 
- 1.4 
- 1.4 

conditioners, dish waters, copiers Notes: 1. * lAVA is nominal operating power at 50Hz. 
and other consu mer and office I n case of 60Hz, nomina I operating power is 1 .3V A. 

Contacts 

Arrange- Rating 
ment (A) 

la 1 HP 

la 1 HP 

la 1 HP 

la 1 HP 

equipment 2. JA 1 b (1 Form B) and JA 1 C (1 Form C) versions' are avai lable. 
• Two types available 3. Terminals 

"TM" type for direct chassis mounting 'TM" type : .187" quick·connect terminals for coil and .250" 
., ,,, .. ,, - .~,I·T-~\I~f'~"'''·-::·y'jJc;; .~(;j' rS8- i7'IC~;-;:;;-;~- .',-"., - ,. ,- -" •...• -". -.-~,,-.~ .. -.-,- ,. '-'-'-.~.-'-" ... -.- -". ·-f~;·· c:~~:!:=c:!~. _ ... _ .. - --- - .. _- - -- - - - - _ ~_. __ .. ___ ._ . __ _ 

• TV·rated types available 

Dimensions 

L 30.1 
r---i.l 

FASTON No. 2SO 

Schematic 

TMtypes. 

~~ 
nJ 

.NO 

Bottom view 

Aromat Corporation 

Member of Matsushita Group 

Northeast/Southeast 
250 Sheffield Street 
Mountainside, NJ 07092 
(201) 232·4260 

"TMP" type : PC board terminals for coils nd .250" quick connect 
terminals for contacts. 

4. Upgraded rating types available as JA·P types. 
(25A 250VAC 1 HP 125, 250VAC) 

5. Standard packing ..... Carton: 20 pcs./Case: 200 pcs. 

TMP types 

TMPtypes 

North Central 
311 Lively Boulevard 
Elk Grove Village, IL 60007 
(312) 593·8535 

(---, r----- ---, 
I I! I 

I~:) ,COM i 
" I 
II~: 

o-U:; : 
" I , I 

"NO:: : __ ~ L _________ ~ 

." ." 
80__ Top_ 

South Central 
10930 Switzer Ave., Suite 122 
Dallas, TX 75238 
(214) 340·3701 

mm inch 

TO LERANCE :1:0.3 ± .011 

Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 
(408) 446·5000 
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4500 RELAYS 4500 

Power Relays J H REL I\VS 
with Space Saving Design - J-\ T ~ 

• Many safety-oriented characteristics 
incorporated. 

• High dielectric strength - 10,OOOV 
surge in J.lsec . 

. • High inrush resistance-
1 X : 117 A (TV-8 equivalence) 
2X : 91A (TV-6 equivalence) 

Dimensions 

Sctwmatic (Bottom view) 

Member of Matsushita Group 

1 Form X 

Types and Data 

6VDC 18.7 
12 75 

1.9W 24 300 
110 6.300 

JHla-W-AC 6V..Q 6 
. ... AC12V..Q· 12 

3.2 VA .. ACZ4V..Q 24 
ACl20V.Q 120 

JH2a-:W- DC6V.p . 6VDC 18.7 
DC12V..Q . 12 75 

1.9W DC24V..Q 24 300 
DC110V..Q 110 6,300 

JH2a"':W- .AC 6V..Q 6VAC 
AC12V..Q 12 

32VA AC24V..Q 24 
AC120V.Q 120 

Note: Standard packing -'+Carton: 20 pcs./Case: 100 pcs. 

2 Form X 

. ContactS 

Arrange
ment 

1X 

1X 

2X 

2X 

Rating 
(AI 

30 

30 

20 

20 

mm inch 

1'1748 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4500 RELAYS 4500 

Highly Rated Relays He REL AVS 
for Wider Applications - M T 1 

HCE Amber Relays 

Versatile range 
• Interchangeable with comparable 

relays. 
• Extra long life - more than 108 

mechanical operations. 
• 4 types of contact arrangement -

4C (5A 250VACl. 3C (7A 
250VAC). 2C (7A 250VACI. 
1C (lOA 250VACI 

1.004 

HC4-SS . • 1.157 

Types and Data 

Coils 

Type Res. Voltage 
(0) 

HC1- DC6V 6VDC 40 
(HC1-P*)' DC12V 12 160 

DC24V 24 650 
DC48V 48 2,600 

DC110V 110 11,000 

HC1- AC6V 6VAC -
(HC1-P*) AC12V 12 -

AC24V 24 -
AC48V 48 -

ACl15V 115 -
HC2- DC6V 6VDC 40 
(HC2-P*) DC12V 12 160 

DC24V 24 650 
DC48V 48 2,600 

DCll0V 110 11,000 

HC2- AC6V qVAC -
(HC2·P*) AC12V 12 -

AC24V 24 -
AC48V 48 -
A~IIOV 115 ~ 

,.,-

HC3- DC6V 6VDC 40 
(HC3·P*) DC12V 12 160 

DC24V 24 650 
DC48V 48 2,600 

DC110V 110 11,000 

HC3- AC6V 6VAC -
(HC3-P*) AC12V 12 -

AC24V 24 -
AC48V 48 -

AC115V 115 -
HC4- DC6V 6VDC 40 
(HC4-P*) DC12V 12 160 

DC24V 24 650 
DC48V 48 2,600 

DC110V 110 11,000 

HC4- AC6V" 6VAC 
(HC4-p*r AC12V 12 -

AC24V 24 -
AC48V 48 -

AC115V 115 -

Notes: 1. P*: Denotes PC terminal relay. 

Contacts 

Nom. Arrange- Rating (AI 
Power ment 
(mWI Standard Amber 

approx. lC 10 5 900 

approx. 
1.2VA lC 10 5 

approx. 
2C 7 3 900 

approx. 
2C 7 3 

l.2VA 
-., ,-". " "_"M'. '--- .... .. ,. . . .. , . .. - . 

/ approx. 
900 3C 7 

/ approx. 
3C 7 

l.2VA 

approx. 
4C 5 2 900 

approx. 
4C 5 2 1.2VA 

I", H~·M 
2. Standard packing -.. Carbon: 20 pcs./Case: 200 pes. or 800 pes. 

HC4-PS 

1. 

HC2-SFD 

HC-HSF 

a 
HC-HSF 2.323 
HC2-SF 1.575 
HC3-HSF 2.638 

3. Top mounting (TMI types available. 

HC Sockets 

Solder Socket for 
Socket PC board 

HC1-SS HC1-PS 
HC2'SS HC2-PS 
HC3-5S HC3-PS 
HC4-SS HC4-PS 

Note: -SFD types are for DIN rail assembly. 
Northeast/Southeast North Central South Central 

Socket for 
Wrapping' 

HC1-WS 
HC2-WS 
HC3-WS 
HC4-WS 

Aromat Corporation 
250 Sheffield Street 311 Lively Boulevard 10930 Switzer Ave., Suite 122 

Member of Matsushita Group 
Mountainside, NJ 07092 Elk Grove Village, IL 60007 Dallas, TX 75238 
(201) 232-4260 (312) 593-8535 (214) 340-3701 

Screw Terminal 
Socket 

HC-HSF 
HC2-SF 
HC3-HSF 
HC Bracket 
HCMounting 
Strip 
HC2-SFD 
HC3-SFD 
HC4-SFD 

Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 
(408) 446-5000 
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Dave Robson 

PCB Relay 
0.56 cu. in. 

RELAYS 4500 

ttTel1 me your relay application 
and I'll tell you how 
Bosch Mini-Giants can help: 

Whether it's automobiles or 
main frame computers, alarm 

systems or 100-ton cranes, Robert 
Bosch speaks your language on any 
of dozens of relay applications. So 
let',!> talk. 

Whether it's plug-in relays (30 
amp; 6, 12 and 24 VDC) or PCBs (15 
or 30 amp), let's talk. 

Whether your main concern is 
quality (automated production keeps 
Mini-Giant® Relays quality consist
ent) or price (we'll match any of our 
competitors), let's talk. 

Whether delivery is needed in 24 
days or 24 hours, let's talk. 

I'm Dave Robson. For a free bro
chure on Robert Bosch Mini-Giant® 
Relays just phone me or my colleague 
Rich Inglot at (312) 865-5301. Or 
write us at: 

Robert Bosch Corporation 
Dept.O/SHE 
2800 So. 25th Avenue 
Broadview, Ill. 60153 

,------- OR CALL OUR NEAREST REPRESENTATIVE -------, 

NEW ENGLAND 
Conti-Younger Associates, Inc. 
Massachusetts-(617) 273-1582 
Connecticut-(800) 343-50\9 
NEW YORK 
Sonkin Associates 
NYC-(914) 668-9809 
EASTERN PENNSYLVANIA 
William D. Staats Company 
(215) 639-5231 
WESTERN PE~SYLVANIA 
Carter, McCormie & Peirce, Inc. 
(412) 372-4415 
MICHIGAN 
Carter, McCormie & Peirce, Inc. 
(313) 477-7700 
NORTHERN OHIO 
Carter, McCormie & Peirce, Inc. 
(216) 779-5100 
SOUTHERN OHIO & EASTERN 
KENTUCKY 
Carter, McCormic & Peirce, Inc. 
(513) 836-0951 
INDIANA & WESTERN KENTUCKY 
Carter, McCormic & Peirce, Inc. 
(317) 844-4175 
NORTIlERN ILLINOIS & WISCONSIN 
Trend-Tronies, Inc. 
(312) 963-2210 

SOUTHERN ILLINOIS & EASTERN 
MISSOURI 
Ensco-Rep, Inc. 
(314) 567-3935 
WESTERN MISSOURI & KANSAS 
Ensco-Rep, Inc. 
(913) 381-7557 
IOWA & NEBRASKA 
Ensco-Rep, Inc. 
(319) 386-6600 
MINNESOTA & DAKOTAS 
HMR, Inc. 
(612) 831-7400 
MOUNTAIN STATES 
Piper Sales Company 
(303) 443-5337 
NORTHWEST 
Electronie Component Sales 
(206) 232-930\ . 
(503) 245-2342 
SOUTHWEST 
Luscombe Engineering Co. 
(602) 974-6566 
CALIFORNIA 
Luscombe Engineering Co. 
(408) 354-6496 
(213) 684-2000 
(714) 295-4300 
NORTHERN TEXAS, 
OKLAHOMA & ARKANSAS 
1. P. Scanlon Company, Inc. 
(214) 231-4661 

SOUTHERN TEXAS 
J. P. Scanlon Company, Inc. 
(512) 258-7717 
(713) 370-4908 
LOUISIANA, MISSISSIPPI 
& W. TENNESSEE 
Erickson Sales, Inc. 
(504) 271-1976 
ALABAMA, LOUISIANA & 
MISSISSIPPI 
20th Century Mkt., Inc. 
(205) 533-2981 
GEORGIA, SOUTH CAROLINA & 
TENNESSEE 
20th Century Mkt., Inc. 
(615) 966-3608 

OR CALL OUR 
DISTRIBUTORS 

Ensco Distribution 
(800) 325-4680 or 
Missouri-(314) 567-3935 
Kin-Tronies 
(914) 668-9885 
Trend-Tronies Distribution 
(800) 323-1697 or 
Illinois (312) 963-2210 

1·1750 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4500 RELAYS 4500 

Bosch Mini-Giant® Relays 

Technical Specifications 
CURRENT SWITCHING SWITCHING COIL 

LINE PART NUMBER TYPE VOLTAGE 
MAKE/BREAK CONTACT CYCLE LIFE 

NO. 
RESISTIVE LAMp, MOTOR RESISTIVE LAMp, MOTOR RESISTANCE OPERATING 

LOAD INDUCTIVE CURRENT 

1 0332014101 SPST Flasher 12V 100W 5,000,000'1 85±5 !l 140mA 

2 0332014107 SPST Flasher/W.B. 12V 1 DOW 5,000,000 85±5 !l 140mA 

p 3 0332014113 SPST 12V 30/A 24/A 250,000 100,000 85±5 !l 140mA 
L 
U 4 0332014125 SPST with Bracket 12V 30/A 24/A 250,000 100,000 85±5 !l 140mA 
G 

• __ 0. '. 
5 0332014213 SPST 24V 20/A 16/A 250,000 100,000 305±15!l 80mA 

I 
. ,,' . . ... ,.", .. - ,._ .. '" .. , .. ." .. -" ..... , -.,~,,-" -,,-- , .. _., .. " .. ", .. " . . _ .,'.- ,,,_._ .. ,"""".,"" .. ,." ... "., .... ..... -""'-"",,. "'D'''' •• " " ,~.,. ,. M ... ".,,, .... ,',_ .. _ ... "'. " .. " _ .n. _ , ... ,. " ,."." "' ... _-, .... , ....... 

N 6 0332014203 SPST with Bracket 24V 20/A 16/A 250,000 100,000 305±15!l 80mA 

M 7 0332015001 SPST Dual Make Cant. 12V 2x15/A 2x55/W 100,000 50,000 63±3 !l 200mA E 
T 

8 0332015002 SPST Dual Make Cant. 24V 2xl0/A 2x70/W 100,000 50,000 210±12!l 120mA A 
L 

9 0332015006 SPST Oual Make Cant. 12V 2x15/A 2x55/W 100,000 50,000 63±3 !l 200mA w/a Bracket 
C 
A 10 0332204001 SPDT with Bracket 6V 30/20A 24/16A 250,000 100,000 22±2 !l 300mA 
p 

11 0332204101 SPOT 12V 30/20A 24/16A 250,000 100,000 85±5 !l 140mA 

12 0332204125 SPDT with Bracket 12V 30/20A 24/16A 250,000 100,000 85±5 !l 140mA 

13 0332204201 SPOT 24V 20/10A 16/8A 250,000 100,000 305±15!l 80mA 

14 0332204203 SPOT with Bracket 24V 20/10A 16/8A 250,000 100,000 305±15!l 80mA 

p 15 0332014150 SPST with Bracket 12V 30A 24/A 100,000 50,000 85±5 !l 140mA 
L 
AC 16 0332014151 SPST 12V 30A 24/A 100,000 50,000 85±5 !l 140mA 
SA 
T P 17 0332204150 SPOT with Bracket 12V 30/20A 24/16A 100,000 50,000 85±5 !l 140mA 
I 
C 18 0332204151 SPOT 12V 30/20A 24/16A 100,000 50,000 85±5 !l 140mA 

19 0332016102 SPST 12V 15/A 12/A 250,000 100,000 85±5 !l 140mA 

P 20 0332206001 SPOT Emergency light 6V 15/10A 37/10A 250,000 6,000 32±4 !l 200mA 
C 

21 0332206101 SPOT 12V 15/10A 12/8A 250,000 100,000 85±5 !l 140mA 
B 
0 22 0332206102 SPOT High Resistance 12V 8/4A 6/3A 250,000 100,000 200±10!l 60mA 
A 
R 23 0332206105 SPOT Flasher 12V 100W 5,000,000'1 85±5 !l 140mA 
D 

24 0332206106 SPOT High Current 12V 3D/lOA 24/8A 50,000 50,000 85±10!l 140mA 

25 0332206201 SPOT 24V 1017A 8/5A 250,000 100,000 305±15!l 80mA 

(@ BOSCH 
© 1983 Robert Bosch Corporation 
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4S00 RELAYS 4S00 

CLARE Mercury-WettedContac~ Relays 
GENERAL 

INSfRUMENT 

HGJM 
HGJ2MT 

HGWM 
HGW2MT 

HGSM 
HGS2MT 

HGRM 
HGR2MT 
HGSR 

HGM 
. HG2M 

~~p Ie.: . 
HG2A 
HG3A .. ,: 
HG4A 

HGS 

851 

HRB 

HRM 

RELAY TYPE 

,..-".-.. , •.... "'. :;,-0,1 
.f.:;:' 

... ~ ;;. 

TERMINAL CONTACT FORMS 
TYPE/GRID AVAILABLE 

1.400/1.200 1C 
X .100 2C 

staggered (Break-Before-
Make) 

1.20 x .100 1C 

1.800/1.S00 
x .200 

staggered 

1.40011.200 
x .100 

staggered 

3.000/2.400 
x.2oo 

staggered 

8, 11 
and 14 

Pin Plugs 

2C 

1C 
10 
2C 
20 

1C 
10 
2C 
20 

10 
20 

(Make-Before-
Break) 

10 
20 
3D 
40 

8 Pin 1C 
Octal Plug 10 

1.300 x .100 1A 

1.00 x .1S0 

.800 x .1S0 

2A 
4A 

(Normally 

1A thru 
SA 

1A 

DESCRIPTION 

Highest speed mercury-wetted con
tact relay. Life at 2A, 100VA rated 
load: 20 billion operations with 
contact protection. Low noise, high 
repetition rate. Stable at 200 Hz. 

compact package mercury-wetted 
relay. Life at rat~d load: 20 billion 
operations. Same characteristics as 
HGJM. 

Sensitive mercury-wetted relay. Life 
at 2A rated load: 20 billion operations 
with contact protection. 120 Hz 
repetition rate. 

Small mercury-wetted relay. Life at 
rated load: 20 billion operations with 
contact protection. Same contact 
characteristics of HGSM. 

High current (S.OA, 2S0VA) mercury
wetted module. Life at rated load: 20 
billion operations with contact pro
tection. 80 Hz maximum repetition 
rate. 

Heavy duty (S.OA, 2S0VA) mercury
wetted plug-in relays. Life at rated 
load: 20 billion operations with 
contact protection. 

Sensitive mercury-wetted plug-in 
relay. Life at rated load: 20 billion 
operations with contact protection . 
2A, 100VA contact rating. 

Mercury-wetted reed, epC)xy molded. 
End lead construction. Life at rated 
load: 1 billion operations .. SA, SOVA 
contact rating. 

Mercury-wetted reed, metal cover. 
Standard grid spacing. Life at rated 
load: 1 billion operations .. SA, SOVA 
contact rating. 

Subminiature form A module for PCB 
mounting. Life at rated load: 1 billion 
operations with contact protection . 
. SA, SOVA contact rating. 

CLARE DIVISION, 3101 W. Pratt Avenue, Chicago, Illinois 60645 • 312/262-7700 
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4500 RELAYS 

CLARE Dry Reed Relays 

RELAY TYPE 

DYAD PRMA 

PRMA 

_ .. _ .. __ . __ DIQ"~ 

MRB/922 

MRBT 

0" <:.~~-
-~....- --~--... 

951 

PRB e3 

TERMINAL 
TYPE/GRID 

.300 x .100 
Dual-in-line 

Package 
(DIP) 

.300 x .100 
Dual-in-line 

Package 
(DIP) 

.300 x .100 
Dual-In-Line 

Package 
(DIP) 

CONTACT FORMS 
AVAILABLE 

Form A (1 & 2) 
Form B (1 only) 

Form A (1 & 2) 
Form B (1 only) 
Form C (1 only) 

Form A (1 only) 

1.00 x .100 Form A (1 to 6) 
Form B (1 & 2) 

1.00 x .150 Form AlB (1 & 2) 

1.00 x 0.10 

1.00 x .100 

1.00 x .100 

.700 x .100 

2.50 x .218 

Form C (1 to 4) 
Form AL (1 & 2) 

Form A (2 & 3) 

Form A (1, 2 & 4) 
3-pole and 5-
pole available . 

Form A (1 &2) 
Form B (1 only) 

Form A (1 & 2) 
Form i3 (1 only) 

Form A (1 to 6) 
7 to 12 poles 

available 
Form B (1 & 2) 

Form AlB (1 & 2) 
Form AL (1 & 2) 

NOMINAL 
VOLTAGE 

5 Vdc 
12 Vdc 
24 Vdc 

5 Vdc 
12 Vdc 
24 Vdc 

5 Vdc 
12 Vdc 
24 Vdc 

5 Vdc 
6 Vdc 

12 Vdc 
24 Vdc 

5 Vdc 
12 Vdc 
15 Vdc 

5 Vdc 
12 Vdc 
24 Vdc 

5/6 Vdc 
12 Vdc 
24 Vdc 

5 Vdc 
6 Vdc 

12 Vdc 
24 Vdc 

6 Vdc 
12 Vdc 
24 Vdc 
48 Vdc 

4500 

GENERAL 
INSTRUMENT 
DESCRIPTION 

The new bifurcated DYAD8 series 
yields improvements in speed and 
contact life reliability. Life at sig
nal load: 250 million operations. 

MOlded construction. Diode and 
electrostatic shield options. Life 
at rated load: 5 million operations. 

Low profile molded construc
tion. Available with diode and/ 
or shield. Life rated load: 5 mil
lion operations. 

Industry standard in "microreed" 
size reed relays. Metal cover and 
versatile design. Life at rated 
load: 10 million operations. 

Microreed relay designed to min
imize thermal voltage errors in 
low-level circuits. Life at rated 
load: 10 million operations. 

Epoxy molded equivalent of 
MRB metal covered relay. 
Rugged lead frame construction. 
Life at rated load: 5 million 
operations. 

Open construction. Life at rated 
load: 10 million operations. 

Magnetic shielding option with a 
ferrous cover in a high density 
package design. Life at rated 
load: 5 million operations. 

I 
Industry standard in large size 
reed relays. Life at rated load: 20 
million operations. 

CLARE DIVISION, 3101 W. Pratt Avenue, Chicago, Illinois 60645 • 312/262-7700 
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4500 RELAYS 

CLARE Electromechanical Relays 

RELAY TYPE 

555 

LA 

TERMINAL CONTACT FORMS 
TYPE/GRID AVAILABLE 

Dual-in-line 
Package 

(DIP) 

1.00x.100 

.100 
In Line 

.100 
In Line 

(Break
Before-Make) 

1 Form C 
.2 Form C 

(Break
Before-Make) 

2 Form C 
(Make

Before-Break) 
2.Form 0 

4 Form C 

6 Form C 

CLARE CIRCUIT PROTECTION 
PRODUCT VOLTAGE RATINGS APPROXIMATE SIZE AND 

MOUNTING METHOD 

.265" L x ,380" Dia, 
Solder Leads .892" L 

crcT~~p 75V-l000V DC P/CMtg. 
Mtg. Clips lor Units w/o Leads 

Uai-lmp" 2.20" L •. 560" Dia. 
550V-20kV DC (UBD. UGT. UBT) Solder Lugs 

Spark Gaps 
3.562" L x 1.202" Dia. 

(SB &SG) 4OOV-40kV DC Solder Lugs 
Ferruled.Ends for Clip Mtg, 

314" H x 21/22" Dia. 
Triggered Solder LUlls Spark Gaps 1,OkV-25kV DC 

2.10" H • 2.82" Dia. (TA& TB) 
Stud Screw MIg. 

NOMINAL 
VOLTAGE 

3 Vdc 
5 Vdc 
6 Vdc 

12 Vdc 
24 Vdc 
48 Vdc 

5Vdc 
6Vdc 

12 Vdc 
24 Vdc 
48 Vdc 

6 Vdc 
12 Vdc 
24 Vdc 
30 Vdc 
48 Vdc 

6 Vdc 
12 Vdc 
15 Vdc 
18 Vdc 
24 Vdc 
30 Vdc 
36 Vdc 
48 Vdc 

DESCRIPTION 

Dual-in-line subminiature pack
age for automatic PCB insertion. 
Epoxy sealed construction for 

, automatic wave soldering and 
cleaning. Breakaway breather 
hole allows lower relay operating 
temperature. Li!e lit full rated 
load: 500 thousand operations. 

Bifurcated contacts insure reli
able low level to 1 ampere switch
ing. Typical coil power dissipation 
only 290 milliwatts. Submersible 
sealed construction simplifies 
wave soldering and cleaning 
operations. Breakaway breather 
hole allows lower relay operating 
temperature. Life at full rate load: 
1 million operations. 

Low cost miniature relays offer 
high switching capacity and ver
satility for their size. Bifurcated 
contacts switch from low level to 
2 ampere full rated loads. Life at 
rated load: 100 thousand opera
tions. 

Miniature relays offer high switch
ing capacity and versatility at low 
cost. bifurcated contacts switch 
from low level to 2 ampere full 
rated loads. LB series are de
signed for direct plug into socket 
mounting. Life at rated load: 100 
thousand operations. 

4500 

Surge Arrester Selection Guide 
PHYSICAL SPECIAL FEATURES CONSTRUCTION 

Small Size 
Rugged Ceramic Construction 

Ceramic/Metal Low Capacitance < 1.5 ~ 
High Peak 'Current 
capability> 10 kA 

Ullra Fast Protection 
Glass/Metal No OvarshooljDC to 2OOkYlI'S) 

Lile Thousands 01 Operations 

Sub-Microsecond Resj)<lnsive Time 
Glass/Metal Electrical Energy Transfer 

DC Overvollage Protection 

Command Energy Switching 
Ceramic/Metal DC Overvollage Protection 

Rugged Construction 

CLARE DIVISION, 3101 W. Pratt Avenue. Chicago. Illinois 60645 • 312/262-7700 
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MINIGlOSSARY 
ELECTROMECHANICAL 
RELAYS 

RELAYS 
Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is used to trig
ger a solid-state output or a solid-state 
amplifier is used to trigger an electro
mechanical relay. 

Differential: Have multiple windings 
to function when voltage, current andf 
or power difference reaches a specific 
level or value. 

. "" -Close:dilfereniial : ThEi"dropout·vahie " 
is specified close to the pickup value. 

Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 

Hermetically sealed: Totally sealed by 
glass-to-metal or metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. 

Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a relatively air
tight cover. (Not the same as hermeti
cally sealed.) 

Covered: Unsealed metal or plastic 
enclosure or housing. 

CONTACTS 
Dry circuit: contacts that carry current 
but do not open or close during ener-

CLOSED 

OPEN 

SPECIFIED SPECIFIED 
PICKUP HOLD 

RANGE OF \ I RANGE OF 
MEASURED PICKUP MEASURED HOLD 

AND MEASURED AND MEASURED 
NON PICKUP DROPOUT 

SPECIFIED \ rIJ / SPECIFIED 
NONPICKUVf DROPOUT 

i" r---___ \~~ 
.,. RELAY MUST '2l ff NOT BE % 

'" . _".P.lCKEDU~ ... _._ <!J, "·""ff '"I .-~~'-" 
<!§ D TIME_ 

~ 

gIzmg of the load circuit. Often 
wrongly used in reference to low level 
contacts. 

Low Level: Contacts controlling rela
tively low voltages and low currents. 
Generally below 5 Vdc and lOmA. 

OPERATING CHARACTERISTICS 
Measured dropout: The value at which 
all contacts restore to their unoper
ated position as current or voltage de
creases. 

Specified dropout: The value at or 
above which all contacts must restore 
to their unoperated position as voltage 
or current is decreased. 

I 
I 

: OPEN NORMALLY OPEN 
(MAKE CONTACT) ~OT_IBT: I_ 

+- FAT ----,---
+- RT ...... I II-BT 
- FAT---!I 

NORMALLY CLOSED 
(BREAK CONTACT) 

TRANSFER BREAK 

CLOSED 
I 

I 
I OPEN 

I 

+- RT-

- OT - il'---;:B~T ~\rf---~I·!' BT'~t 
-FAT----, --FAT I 
BREAK CLOSED I 

I 
I 
I 

CLOSED 

TIME PICKUP TIME DROPOUT 
o o 

Fig. 2. Typical time VS. current (non
inductive load) 

OT ~ OPEN TIME 
BT ~ BOUNCE TIME 
FAT ~ FINAL ACTUATION TIME 
IAT ~ INITIAL ACTUATION TIME 
RT ~ RELEASE TIME 
IT ~ TRANSFER TIME 

Specified hold: The value that must be 
reached before any contact change oc
curs as voltage or current is decreased 
on an operated relay. 

Specified nonpickup: The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an un operated relay. 

Measured pickup: The value at which 
all contacts function as voltage or cur
rent incrp.ases on an unoperated relay. 

Specified pickup. The value at or be
low "wtiich" all" contacts· must . Iunctiolf 
as· voltage or current increases on an 
unoperated relay. 
Sensitivity: Specified pickup expressed 
in watts. 

Normal bridging: The make-before
break action between adjacent contacts 
on relays designed for this purpose. 
Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 

Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 

TIME 
Actuation: The interval from coil ener
gization or de-energization to the func
tioning of a specified contact. 

Initial actuation : The interval from 
coil energization or de-energization to 
the first closing or opening of a pre
viously open or closed contact. 

Final actuation: Sum of initial actua
tion and bounce intervals following an 
actuation. 

Contact bounce: The interval from 
close or opening of a contact to the end 
of the bounce of "chatter." 

Chatter: See bounce. 

Operate: Normally taken as the inter
val between energization and the open
ing or closing of the last contact to 
function not including bounce. 

Release: Normally taken as the inter
val between de-energization and the 
opening or closing of the last contact to 
function excluding bounce. 

Transfer: The interval between open
ing a closed contact and closing an 
open contact of a. break-before-make 
relay. 
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RELAYS 

, 
Contact 

Data 

Contact 
Arrangements: 
1 Form C, 2 Form C, 
2 Form B, 2 Form A. 
Contact rating: 
low level to 4.0 Amps 

Contact 
Arrangements: 
1 Form C, 2 Form C, 
2 Form B, 2 Form A. 
Contact rating: 
low level to 2.0 Amps 

Contact 
Arrangements: 
1 Form C, 2 Form C, 
2 Form B, 2 Form A. 
Contact rating: 
low level to 3.0 Amps 

Contact 
Arrangements: 
1 Form C, 2 Form C, 
2 Form B, 2 Form A. 
Contact rating: 
low level to 2.0 Amps 

"'-

Contact 
Arrangements: 
1 Form C, 2 Form C, 
2 Form B, 2 Form A. 
Contact rating: 
low level to 3.0 Amps 

Contact 
Arrangements: 
1 Form C, 2 Form C, 
2 Form B, 2 Form A. 
Contact ratin,g: 
low level to 5.0 Amps 

Contact 
Arrangements: 
1 Form C, 2 Form C, 
2 Form B, 2 Form A. 
Contact rating: 
low level to 3.0 Amps 

ITM Communications 
Instruments, Inc. 

p.o. BOX 520 • FAIRVIEW, NORTH CAROLINA 28730 
704/628-1711 • TELEX 577436 

Coil 
Voltage Features 

5to • Welded, hermetically sealed enclosures 
48.0VDC • Low oontact resistance 

• Sensitive version available 
• Excellent RF switching 
• Ambient temp rating -65"C to + 125"C 
• Qualified to MIL·R-3901e16level L&M 

(Request Data Sheet HFW-81) 

5to • Welded, hermetically sealed enclosures 
36.0VDC • Low oontact resistance 

• Energy-savlng 1()Q1125 milliwatt sensitivity 
• Excellent RF switching 
• Ambient temp rating -65"C to + 125·C 
• Qualified to MIL-R-39016144 level L&M 

(Request Data Sheet HMS-83) 

6to • Welded, hermetically sealed enclosures 
32.0VDC • Low oontact resistance 

• Bifilar transient suppression 
• Excellent RF switching 
• Ambient temp rating -65"C to + 125"C 
• Qualified to MIL-R-39016122 level L&M 

(Request Data Sheet HMB-83) 

6to • Welded, hermetically sealed enclosures 
26.5VDC • Low contact resistance 

Life: • Sensitive version available 
100 million • Excellent RF switching 
operations • Ambient temp rating -65"C to + 125"C 
at low level • Shock and vibration resistant 

(Request Data Sheet HLL-83) 

6.3 to • Welded, hermetically sealed enclosures 
110VDC • Low contact resistance 

• Sensitive version available 
• Excellent RF switching 
• Ambient temp rating -65"C to + 125"C 
• Qualified to MIL-R-5757/10 

(Request Data Sheet FW-81) 

6.310 • Welded, hermetically sealed enclosures 
110VDC • Low oontact resistance 

~ 5.0 Amp version of FW 
• Excellent RF switching 
• Ambient temp rating -65"C to + 125"C 
··Deslgned to MIL·R-5757 

(Request Data Sheet FW5A-81) 

3.2 to • Welded, hermetically sealed enclosures 
110VDC • Low oontact resistance 

• One and two ooil operation 
• Excellent RF switching 
• Ambient temp rating -65"C to + 125"C 
• Designed to MI L·R-5757153 

(Request Data Sheet LFW-81) 

Toil-Free Number: 

1·800·438·3521 
For samples and information 

on our products, contact: 
DAVE ARROWOOD 

Product Manager for Crystal Can Relays 

4500 

...oiil 
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PF 

RELAYS 

Contact 
Data 

Contact 
Arrangements: 
1 Form C, 2 Form C, 
2 Form B, 2 Form A. 
Contact rating: 
low level to 1.0 Amp 

Contact 
Arrangements: 
1 Form C, 2 Form C, 
2 Form B, 2 Form A. 
Contact rating: 
low level to 10.0 Amps 

Contact 
Arrangements: 
1 Form C, 2 Form C, 
2 Form B, 2 Form A. 
Contact rating: 
low level to 3.0 Amps 

Contact 
Arrangements: 
4 Form C 
6 Form C 
Contact rating: 
low level to 2.0 Amps 

Contact 
Arrangements: 
2 Form C, 4 Form C, 
2 Form D,4 Form D. 
Contact rating: 
low level to 1.0 Amp 

Contact 
Arrangements: 
Long frame: up to 8 Form C 
Med. frame: up to 8 Form C 
Short frame: up to 4 Form 

• Contact rating: 
low level to 10.0 Amps 

Point variations: 
10 to 52 point operation 
Contact rating: 
0.1 Amp at 115VAC 
or 30 VDC resistive 
Carry: 3.0 Amps 

IIITM Communications 
. Instruments, Inc. 

p.o. BOX 520 - FAIRVIEW, NORTH CAROLINA 28730 
704/628-1711 - TELEX 577436 

Coil 
Voltage 

3.4 to 
53.0VDC 

6.3 to 
110VDC 

1.8to 
48.0VDC 

1&0 to 
36.0VDC 

5to 
48.0VDC 

6to 
250VDC 

6to 
110VDC 

Features 

o Hennetically sealed enclosures 
o Low contact resistance 
o Total volume only .046 cubic inch 
o Excellent RF switching 
o Ambient temp rating -65"C to + 125"C 
o Designed to MIL·R-39016134 

(Request Data Sheet MF·81) 

o Welded, hermetically sealed enclosures 
o Very low contact resistance 
o Package volume .72 cubic inch 
o Excellent RF switching 
o Ambient temp rating -65"C to + 125"C 
o Designed to MIL-R-5757/23 & 28 

(Request Data Sheet PF·83) 

... ~ .. , ,,_.- ". "' .. 

o Welded, hermetically sealed enclosures 
o Low contact resistance 
040 milliwatt sensitivity 
• Excellent RF switching 
• Ambient temp rating -65"C to + 125"C 
• Designed to MIL-R-5757113 

(Request Data Sheet SF·81j 

o Hermetically sealed enclosures 
• Low contact resistance 
• Optional all·welded construction 
·100Gshock 
• Ambient temp rating -65"C to + 125"C 
• Qualified to MIL-R-5757/1 & 7 

(Request Data Sheet RD-83) 

• Sealed enclosures 
• Designed for general purpose RF switching 
• Sensitive version available 
• I nsulation resistance 50,000 MQ at 500 VDC 
• Allows 0.5" center PC board spacing 
• Low profile. Only .35" height 

(Request Data Sheet 511IGPCNl3) 

o Optional hermetic sealing 
• Ac or dc operation 
• Fast operate and fast release 
• Variety of accessories 
• Ambient temp rating -SS"C to + 85"C 
• Custom designs available 

(Request catalog 502) 

• Optional sealing 
• Insulation resistance 109 2 at 500 VDC 
• Fast operate and release times 
• Variety of switch mounting accessories 
• Operating temperature -O"C to + 85"C 
• Custom designed models available 

(Request catalog 6(1) 

Toll·Free Number: 

1·800·438·3521 
. For samples and information on our products, contact: 

4500 

DAVE ARROWOOD: Product Manager for Crystal Can Relays 
BOB MILLER: Product Manager for Telephone Relays 
and Stepping Switches 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1757 



4500 

• OPEN STYLES -
• HIGH VOLTAGE 
• MOLDED IC COMPATIBLE 
• EPOXY OR METAL HOUSINGS 

• REED RELAYS TO MIL. SPECS. 

• FULLY OR PARTIALLY ENCAPSULATED 

RELAYS 4500 

QUALITY 
INTEGRITY 

RELIABILITY 

• CHOICE OF 5 DIFFERENT FORM A & 4 DIFFERENT 
FORM C SWITCHES 

"0" SERIES 

Introducing our "0" series, fully moulded 
D.I.P. compatible relay. 

6 Form A, IC Compatible, .4W x .43H x .8L 

HP (Also 101, 201, 301, &.401 Series) 

LOW PROFILE REED RELAY, MECHANICAL & ELECTRICAL 
REPLACEMENT FOR IBM 766 SERIES PLUG-IN, REPLACE 
REEDS, NO TOOLS-NO SOLDERING 

SPECIAL DESIGNS 
In view of the difficulty in offering a product line that 
is complete enough to cover every application and 
p~ysical layout, Computer Components, Inc. main
tains speCial engineering and design facilities to 
provide the project or design engineer with REED 
RELAYS specifically tailored to his particular re
quirements. 

CALL OR WRITE FOR SALES REPRESENTATIVE OR CATALOGUE 

c COMPUTER COMPONENTS INC. 
629 FIFTH AVENUE, PELHAM, NEW YORK 10803 • (914) 738-1611 

1·1758 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4500 

COTO 
CORPORATION 
ONE BILLION LIFETIMES! 

COTO reed relays have been life tested 
up to 1,000,000 operations. This assures 
you of complete product integrity in your 
most critical designs. 

Each and every COTO reed relay is 

I...-- l~\... 
~ I =----j z TYP ••• 

1r-1 ~1~ J..L.....:]' TO 
""""-f -r-~---j 
7000 SERIES 

types: Dry Standard (7100); Mercury 
Wetted (7200) and High Voltage (7300). 
Encapsulated in a magnetically shield
ing steel shell, epoxy coated. 5, 12 or 
24 VDC. 

Con- Pack-
Dry HG High tact age 
Std. Wet Volt Form Width 

7101 7201 7301 1A .410 
7102 7202 7302 2A .SOO 
7103 7203 7303 3A . 660 
7104 7204 7304 4A .760 
7121 1B' . SOO 
7122 2B' .660 
7141 1C .410 
7142 2C .660 
7143 3C .760 
71S0 1AL' .SOO 
7160 1A11Bt .760 

, Polarized. t Make before break not guaranteed. 

2600 SERIES 
2600 - Highly reliable DIP reed relays 
designed for Yersatility. Offered in a 
wide variety of contact types and coil 
resistances. Excellent for new designs 
or to retro-fit lesser quality molded DIP 
relays Diode coil suppression available 

Model Contact Switch Switch E.S. 
# Form Vott Current Shield 

2604 1A 200 O.SA YES 
2610 1C 100 0.2A NO 
2611 1C 100 0.2SA YES 
2631 1AHi-Y 2S0 O.SA NO 
26S3 2A 100 O.SA YES 

p 

REEDR~ 
HIGH VOLTAGE, MERCURY-WETTED, LONG-LI 
MINIATURE, ULTRA-LOW THERMAL EMF AND r 

b 

triple-tested in all operating parameters 
prior to shipment. You can depend ab
solutely on COTO quality and reliability. 

COTO offers a wide variety of reed 
relays to meet every requirement. 

3200/3400 SERIES 
3200/3400 - Low and ultra-low thermal 
EMF series. Feature 500 nanovolt ther
mals and 50 nanovolt stability. Fully en
capsulated in magnetically shielding 
steel shell. For scanning low level analog 
~_-' . .... : .... :1.._. _: ___ 1_ _ •• 1.&.:_1_ •• :__ .J_.L_ 
...... 11 ........ 1~nu.1 .. :II~II ... Uw, IIIUILl .... I"'''III~, ... " ... ~w 

acquisition and automatic test equip
ment. 

Contact Thermal EMF 
Model # Form Options (Max) 

3201 1A 3/LY, 1/LY, SOOnY 
3202 2A S/LY,3/LY,1/LY,SOOnY 
3203 3A S/LY, 3/LV, 1/LY 
3204 1B S/LY,3/LY, l/LY, SOOnY 
320S 2B S/LV,3/LV,l/LY 
3206 1A/1B S/LY,3/LY,1/LV 
3207 lA Latch 1/LY,200nV 
32S0 3A S/LY,3/LY, 1/LY, SOOnY 
3221 1A Hi-Y S/LV,3/LY 
3222 2A Hi-Y S/LY,3/LY 
3402 2A S/LY,3/LY,1/LY,SOOnY 
3432 2A HG 10/LY, S /LY 
34S0 3A 5/LV,3/LV,1/LY,SOOnY 
3460 3A S/LY,3/LY,1/LY,SOOnY 

I:::=: 810------, 

j L .. J{" -;'ln1== 
Pal.n!P.nd,n~ .016dia.plns 

2200/2900 SERIES 
2200/2900 - Microminiature reed relays 
for maximum versatility and depend
ability. Encapsulated in epoxy coated 
magnetically-shielding steel shell. Ideal 
for switching high-frequency signals. 
Greater than 1012 ohms insulation resist
ance available. 

Model Contact Switch Switch Carry 
# Form Volt Current Current 

2204 1ADry 200 O.SA 1.0A 
2211 1C Dry 100 0.2SA O.SA 
2231 1AHi-Y 200 O.SA 1.0A 
2902 1A Dry 200 O.SA 1.SA 
2904 1A Dry 200 O.SA 1.SA 
2911 1C Dry 1S0 0.2SA 1.0A 
2920 1AHG SOO 1.0A 2.0A 

b 

." .~.~. 

0'375 

r : 
!: 

4000/4200 SERIES 
4000/4200 - Totally encased and sealed 
reed relays. Manufactured to the highest 
standards and 100% tested prior to ship
ment. Available in a wide variety of con
tact types and terminal configurations • 
Optional electrostatic or magnetic shield . 

Relay Switch Switch Contact Type Model Volt Current 
4000 4200 # DC Max Max Res 

1AStd 4003' 200 O.S 2ASId 4203' 
1A Hi-Rei 4004' 200 O.S 2A Hi-Rei 4204' 
1A HI-Pwr 400S 1S0 1:0 

1C Std 4011 1S0 0.2S 2CStd 4211 
1A HG 4020 SOO 2.0 
1A Hi-V Low Cost 4030 300 O.S Low Cost 2A Hi-Y 4230 
1AHi-Y Std 4031' SOO O.S Std 2AHi-Y 4231' 
lB Std 4240 200 O.S 

'Recognized under the component program of 
Underwriters' Laboratory. 

WRITE FOR OUR 
COMPLETE CATALOG 

#CC-83E 
Contact nearest sales office listed 
in the Manufacturers' Directory of 
this EEM. 

COTO CORPOR~TION, 55 DUPONT DR., PROVIDENCE, RI 02907 • (401) 943-2686 • TWX: 710-381-8016 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1759 



RELAYS 4500 

~ctal Cycle Progress Timer 

", I .' 

OCTAL PLUG-IN'. 
interchangeable 
with most 
octal timers 

±2% 
SETTING 
ACCURACY 

MEMORY 
holds setting 
during 
power 
failure 

MUL TI- 2 models cover 
RANGE fro,m 0.3 sec. to 

12 hours 

CERTIFICATIONS 

OCTAL prevents module 
LOCK from vibrating out 

of its socket 

UL and eSA - Most European standards. 

CYCLE PROGRESS 
shows time 
remaining in 
the cycle 

Easy 
PANEL 

TRANSIENT 
IMMUNITY 
built-in 

MULTI
FUNCTION 
on-delay, interval 
and single shot in 
one timer! 

MOUNT with no additional 
hardware 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



4500 RELAYS 

Solid State Timers 
Multifunction - Multirange 

Function selector 
protected by sliding cover 

35 mm symetrical Din rail 
mounting EN 50022 

~ Front connections 
~ • . by captive screws 

III 

4500 

~~ 
.(~~ 

Timing state displayed 
by 2 LED's 

"M" series 
Slim dimension 

(.88 x 2.95 x 3.85) --

Functions Available 

Pulse Generator (I) 

~Jf .. J·.f __ -----Label color coded 
r~ISf .... 

iCf.I:jlil· 1+----- Fine timing adJ'ustment f'tl=:'. . 
11 ::. I! thumbwheel 

\l". ~-Time range selectors 
... (4 time ranges) 

On-delay (A) Off-delay (C) 
1111.;cc._,....-___ ~ 

18 I A 1.1,-..... '-r-l-
15 16 .. Fio.4S F1+ 
Pulse Change-over (F) 
1111 

III? 

lsI! Itt: ~ 11.I?·~~~~i~~ 81.81~ 
1s]~~ *1 

SELECTABLE 
POSSIBLE 
FUNCTIONS 

:~1j Ii .TN a 
Pulse Monitor (0) 

1211 

~1! En ~.~,5t 

Interval (H) 
IUl 

18 hTi 
ISiS .... 

Repeat Cycle (D) 
11·11 
lsI! p:T!I';1, ~ 

~n =:r2 

Repeat Cycle (E) 
11·11 
18"'¥'~#h ~ 151G~ =-, ~ 

;r, =,12 

I nte'rvaTCS} 
11·11 

~~'lijei9 
Pulse Monitoring (N) 
11·11 

~n~~ -£51 

Repeat Cycle (L) Pulse Output (M) Wye-Delta Relay 
(T, and T2 Adjustable) Percentage Timer (G) Ma Motor Start (S) 888630 
1111 11·11 

~L 
11-11 1111 11·11 I F4$-J2$?iU 151~ -tTl 151~ 151: 

18 111~J b+-T_: 15 1S$I:0.1S 

0.06 
to 160 s 

EEM 1983 

Mb 
11·11 § 1511 

., 
Me 888631 

11·11 FA- 11·11 
18 '-11 

Setting in percentage ISIS ""I t : 0,1 s or t : 0,035 s 1114~ 
Adjustable 3 - 97 % T : 0,5 s ± 0,2 s bridge 81 82 l1d 

0.25 
3 to 30 s - 6 to 60 s 

to 640 min. and 160 s & 640 min. 

Standard supply voltages: 24 or 48V, DC and 50/60 Hz, 110V or 240V, 50/60 Hz, ± 15% nominal 
Accuracy: ± 5% - Relay current rating: 1 OA"'(1 A -) - Max. admissible current: 15A( 10ms 

Also available: "S" series timers: multivoltage (10 to 254V AC/DC) - multirange, single function 
"SE" series timers: single range, single function, single voltage, custom built 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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4500 RELAYS 4500 

DELTROL RELAYS 

BZ Buzzer 

L = 1-1/16 
W := 1-1/4 
H '" 7/8' 

'iU(B 
Continuous or intermittent duty buzzer which 
buzzes when coli is energized. Operated on 
50/60 cycle AC voltage. Mounting: No. 6-32 
tapped core. Recognized under the Compo· 
nents Program of Underwriters Laboratories, 
Inc. (File No. E37066). CSA listed (File No. 
20690). 

105 Series 

L = 1-3/8 
W = 1-3/8 
H =2 

General purpose plug·in relay for continuous 
duty operation. Plastic cover. Recognized 
under the Components Program of Underwriters 
Laboratories, Inc. (File No. E37066). 

BASE DIAGRAMS FOR 105 SERIES 

165/166 Series 

*,.., . ./'"-" 

_\ 
It-~/ 

B·3 HOLD DOWN SPRING 
SIN 20171-00 

L = 1-13/32 
W = 1-1/2 
H = 2-3/16 

Plastic covered general purpose plug·ln relay. 
Molded nylon coil. Continuous duty operation. 
Recognized under the Components Program of 
Underwriters Laboratories, Inc. (File No. 
E37066). Also CSA Recognized. 

L = 1-7/8 
W = 1-5/8 
H = 1-1/4 

High current relays for industrial control appll· 
cations. Molded nylon encapsulated coli is reo 
sistant to fungus and moisture. Recognized 
under the Components Program of Under· 
writers Laboratories, Inc. (File' No. E37066). 

General purpose relays with plastic dust cover 
with flange mounting, barrier·type .250" quick· 
connect terminals and molded·nylon coil. 
Recognized under the Components Program of 
Underwriters Laboratories, Inc. (File No. 
E37066). CSA Recognized. 

BZ BUZZER 
Contacts Coil 

Stock No. Series Arrang. 
Rating Input Resistance Nominal 
(Amps) Voltages (Ohms) Power 

20000-81 BZ 12VAC 32 3.0VA 
20000-82 BZ 24VAC 132 3.0VA 
20000-83 BZ 120VAC 2,250 3.0VA 

105/105A SERIES (With Indicator Lamp) 

20107-84 105 DPDT 5A 120VAC 1,800 2.2VA 

20108-81 105 DPDT lOA 12VAC 19 2.0VA 
20108-82 105 DPDT lOA 24VAC 74 2.0VA 
20108-84 105 DPDT lOA 120VAC 1,800 2.0VA 
20108-85 105 DPDT lOA 240VAC 6,800 2.0VA 

20110-82 105 3PDT lOA 24VAC 74 2.2VA 
20110·84 105 3PDT lOA 120VAC 1,800 2.2VA 
20110·85 105 3PDT lOA 240VAC 6,800 2.2VA 

20114·80 105 DPDT lOA 6VDC 30 1.2W 
20114-81 105 DPDT lOA 12VDC 120 1.2W 
20114-82 105 DPDT lOA 24VDC 472 1.2W 
20114-83 105 DPDT lOA 48VDC 1,800 1.2W 
20114-84 105 DPDT lOA 110VDC 10,000 1.2W 

20117-81 105A DPDT lOA 12VAC 19 2.2VA 
20117-82 105A DPDT lOA 24VAC 74 2.2VA 
20117-84 10SA DPDT lOA 120VAC 1,800 2.2VA 

20118-84 10SA 3PDT lOA 120VAC 1,800 2.2VA 
--

165/166 & 165F/166F SERIES (Flange·Mounted Stock Available) 

20307-82 166 DPDT lOA 24VAC 74 2.2VA 
20307-84 166 DPDT lOA 120VAC 1,800 2.2VA 
20307·85 166 DPDT lOA 240VAC 6,800 2.2VA 

20308-82 166 3PDT lOA 24VAC 74 2.2VA 
20308-84 166 3PDT lOA 120VAC 1,800 2.2VA 
20308-85 166 3PDT lOA 240VAC 6,800 2.2VA 

20310-80 166 DPDT lOA 6VDC 30 1.2W 
20310-81 166 DPDT lOA 12VDC 120 1.2W 
20310-82 166 DPDT lOA 24VDC 472 1.2W 

20325-84 165 3PDT SA 120VAC 1,800 2.2VA 
20328-82 165 3PDT 5A 24VDC 472 1.2W 

20311-81 166 3PDT lOA 12VDC 120 1.2W 
20311-82 166 3PDT lOA 24VDC 472 1.2W 
20311-84 166 3PDT lOA 110VDC 9,500 1.2W 

20381-83 166A 3PDT lOA 120VAC 1,800 2.2VA 

170 SERIES 

20392-82 170 SPST· 30A 24VAC 44 4.7VA 
20392-83 170 NO·DM 30A 120VAC 1,100 4.7VA 

20394-81 170 SPST· 30A 12VDC 72 2W 
20394-82 170 NO·DM 30A 24VDC 288 2W 

275F SERIES 

20844-84 275F DPDT 20A 120VAC 1,670 2.4VA 

20848-82 27SF SPST· 30A 24VDC 320 1.8W 
NO·DM 

20852-82 275F DPDT 20A 24VDC 320 1.8W 

ALL DIMENSIONS ARE NOMINAL. 

DELTROL 
oonfipo/s 10 D'VOS'ON OFO" TRO< CORP 

2745 S. 19th Street, Milwaukee,Wisconsin 53215 Phone (414) 67Hi800, Telex 2-6871 

1·1762 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4500 RELAYS 4500 

DELTROL RELAYS 
900 SERIES 

Contacts Coil 

Stock No. Series Arrang. Rating Input Resistance Nominal 
(Amps) Voltages (Ohmsl Power 

Single Pole 
L = 2-1/2 
W =2-1/2 
H = 2·3/16 

Double Pole 
L = 3-11/32 
W = 2·1/2 
H = 2-3/8 

Heavy duty power relay for industrial control applica
tions. Particularly suited for motor controls, heater 
loads, welder loads, and other power switching applica
tions. Molded nylon coil resists fungus and moisture. 
Long life, rugged construction. Rating: 25 amps, 1-1/2 
hp, 120/240 VAC. Heavy duty screw-type terminals. 
Mounting: two 3/16" holes on 1-7/8" centers. Listed 
under the Components Program of Underwriters Labor
atories, I nco (File No. E37066). CSA listed (File No. 
20690). 

6·5 DUST COVER 

L =5 
W =4 
H =3 

SIN 20257-80 

Sealed knock-out holes for standard conduit .fittings. 
Relay mounts on pre-drilled base. Constructed of AI um
inum. Snap action cover release. Accommodates relay 
series 900. 

20237-82 900 
20237-83 900 

20238-82 900 
20238·83 900 

20239-82 900 
20239-83 900 

20240-82 900 
20240-83 900 

20241-83 900 
20241·83 900 

20243-81 900 

20244-81 900 
20244·82 900 

20245·82 900 
20245·84 900 

SPST-NO 30A 24VAC 12 9.5VA 
SPST-NO 30A 120VAC 290 9.5VA 

SPST 30A 24VAC 12 9.5VA 
NO-DM 30A 120VAC 290 9.5VA 

SPDT 30A 24VAC 12 9.5VA 
SPDT 30A 120VAC 290 9.5VA 

DPST-NO 30A 24VAC 12 9.5VA 
DPST-NO 30A 120VAC 290 9.5VA 

DPDT 30A 24VAC 12 9.5VA 
DPDT 30A 120VAC 290 9.5VA 

SPDT 30A 12VDC 72 2W 

DPST-NO 30A 12VDC 72 2W 
DPST-NO 30A 24VDC 290 2W 

DPDT 30A 24VDC 290 2W 
DPDT 30A 110VDC 6,050 2W 

ALL DIMENSIONS ARE NOMINAL. 
---......... ..;.;-.;.;..-...;....~~~~;,;,;,;;o,;,.;;;.;.,;,. .......... _ .... _ ... -_ ... _ ... ~~ __ .. _.-_-.... _.-. .., ... _ .. -;",,;,,;;0;0 ........ ..., .. _ ... ;,;. ••• ;,;. •. _.-....................... _. .... -_ .. ,;,;;,-....... ' ........ -.;.;,.-,;",;;";,,;, ...................... ,;,,;;,;;,;,,. 

DELTROL TIME DELAY RELAYS 
105TD .and 105TD-R SERIES 
Time delay relay utilizes a Deltrol DPDT relay combined in a compact, 
convenient package with electronic delay circuit. Tha circuit has been de· 
signed to provide instant reset If power is removed during the timing cy
cle without a momentary contact transfer. When rated voltage Is applied 
to the input, the timing cycle begins. At the end of the timing cycle, the 
DPDT relay transfers and remains in that condition until power is re
moved from the input. I05TD is recognized under the components pro
gram of Underwriter's Laboratories, Inc., file no. E37066. 

ADJUSTABLE -!"eKED 
W=2 W=2 
D = 1-9/16 D = 1-9/16 m~~~~L 
H =3-7/16 . H =2-7/8 

INPUT 

105TD DELAY ON OPERATE (Adjustable) 

Stock No. Time Cycle Coil Voltage 

30202·80 0.1 to 10 Sec. 120VAC 
30203·80 0.1 to 10 Sec. 24VDC 
30202-82 0.6 to 60 Sec. 120VAC 

. 30203-82 0.6 to 60 Sec. 24VDC 
30202·84 1.8to 180Sec. 120VAC 
30203-84 1.8 to 180 Sec. 24VDC 

105TD DELAY ON OPERATE (Fixed) AVAILABLE 

~ .. , ... , 

105TD-R DELAY ON RELEASE (Adjustable) 

Stock No. Time Cycle Coil Voltage 

166TD and 166TD-R SERIES 
Plug-In time delay relay that will not false trip upon Interruption of time 
cycle. High-impact plastic dust cover. DPDT configuration rated 10 amps. 
Contact rating: 3/16" dla., 1/4 HP or 10 amps at 120 VAC; 1/2 HP at 
240 VAC. Release and recycle time 100 milliseconds typical, 150 milli
seconds maximum. Recognized under the components program of 
Underwriter's Laboratories, Inc., file no. E37066. 

ADJUSTABLE 
W ~ 1-1/2 
D = 1-3/8 
H = 3-1/8 

FIXED 

<"' W = 1-1/2 _'NPUT __ 

h.~. ". ;'.' "; 0 :;;: 1-3/8 A VOLTAGE 8 

~':;f)~i:;;;'::< H = 2-9/16 + -

r'f0 ;.;iClTE: Refer to Bulletin 1845-4 for complete 
~ engineering 'specifications, terms and definitions. 

166TD DELAY ON OPERATE (Adjustablel 

Stock No. Time Cycle Coil Voltage 

30102-80 0.110 10 Sec. 120VAC 
30103-80 0.1 to 10 Sec. 24VDC 
30102·82 0.6 to 60 Sec. 120VAC 
30103-82 0.6 to 60 Sec. 24VDC 
30102-84 1.8 to 180 Sec. 120VAC 
30103·84 1.8 to 180 Sec. 24VDC 

166TD DELAY ON OPERATE (Fixed) AVAILABLE 

EXTERNAL 
RIESISTOR 

''''''''M ill1 ....... CJr EXTERNAL AdI~1 SWITCH 

} : ~ 
LJ • IJ 
-.-INPUT......--.
A VOLTAGE • 

+ 

166TD-R DELAY ON RELEASE (Adjustable) 

Stock No. Time Cycle Coil Voltage 

30222-80 0.1 to 10 Sec. 
30223-80 0.1 to 10 Sec. 
30222-82 0.6 to 60 Sec. 
30223-82 0.6 to 60 Sec. 

120VAC 
24VDC 

120VAC 
24VDC 

OTHER 
VOLTAGES 

AVAILABLE 

30122-80 
30123-80 
30122-82 
30123-82 

0.1 to 10 Sec. 120VAC 
0.1 to 10 Sec. 24VDC 
0.6 to 60 Sec. 120VAC 
0.6 to 60 Sec. 24VDC 

30222-84 1.8 to 180 Sec. 120VAC 30122·84 1.8 to 180 Sec. 120VAC 
30223-84 1.8 to 180 Sec. 24VDC 30123·84 1.8 to 180 Sec. 24VDC 

105TD-R DELAY ON RELEASE (Fixed) AVAILABLE 105TD-R DELAY ON RELEASE (Fixedl AVAILABLE 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1763 
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4500 RELAYS 

DIVERSIFIED ELECTRONICS, INC. 
INDUSTRIAL CONTROL DIVISION 

National & International Sales 
P,Q, Box 207 
Leesburg, FL 32748 

Delay on Operate 

Interval on Operate 

Delay on Release 

Single Shol 

Repeat Cycle 

Delayed Interval 

Delayed Single Shot 

Delay on Operatel 
Delay on Release 

Flasher 

Energy Conservation 
Percentage Timer 

SUPPLY VOLTAGE: 

TIME DELAYS: 

TEMPERATURES 
Operate 
Storage: 

OUTPUT: 

REPEATABILITY: 

ACCURACY: 

RESET TIMES 
Before Time Out: 
After Time Out: 
Recycle: 

FALSE TRANSFER: 

REVERSE POLARITY 
PROTECTED: 

DUTY CYCLE: 

POWER CONSUMPTION: 

LIFE EXPECTANCY 
Mechanical: 
Electrical 

ENCLOSURE STYLE: 

TERMINATIONS: 

UL: 

TIME DELAYS 
Toll Free (800) 874-0619 
In Florida (904) 787-7259 

• • • • • • • 
• • • • OCTAL TYPEIPLUG IN 

TO SERIES 

• CMOS CIRCUITRY 
• FAST RECYCLE TIME 
• VIRTUALLY UNLIMITED DELAYS 
• NO FALSE TRANSFER 
• CONTINUOUS DUTY CYCLE 
• MOST MODELS - UL & CSA 
• OCTAL TYPE, PLUG IN BASE 
• LEXAN DUST COVER 
• FACTORY STOCK 

The TO Time Delay Relay series features 
a CMOS integrated circuit consisting of 
an RC oscillator, a binary counter and an 
output -logic that operates an electro
mechanical relay. The delay period is 
adjustable by varying the oscillator fre
quency which is represented by the 
variable control on the enclosure. A dial 
is silk screened under the control pro
viding a reference point. Extremely fast 
recycle times, along with high accuracy 
and repeatability make the TO series 
ideally suited for all applications 
encountered in the industry. 

24 or 120 VAC, 50/60 Hz; 
240rll0VDC 

Virtually Unlimited 

O'C to +55'C 
-45'C to +85'C 

DPDT, 10AmpsResistive; 211 VA 
Inductive, 1/6 HP @ 120 VAC or 
24 VDC 

1% Including First Cycle 

± 10% 

100 Milliseconds 
50 Milliseconds 
40 Milliseconds 

No 

Yes 

Continuous 

3 Watts (Approximately) 

10 Million Operations (Minimum) 
100,000 Operations @ Rated Load 

"A" Lexan Dust Cover 

8 or 11 Pin Octal Plug In; (Use 
RB-08 or RB-ll Relay Sockets) 

Most Models Recognized, File 
#E55826, Consult Factory 

• • • • • • • 
• • • • BLADE TYPEIPLUG IN 

TO SERIES 

• CMOS CIRCUITRY 
• FAST RECYCLE TIME 
• VIRTUALLY UNLIMITED DELAYS 
• NO FALSE TRANSFER 
• CONTINUOUS DUTY CYCLE 
• BLADE TYPE, PLUG IN BASE 
• LOW POWER CONSUMPTION 
• BOTH AC OR DC TYPES 
• FACTORY STOCK 

The TD series described here is electri
cally identical to the octal plug in types. 
The package and type of termination is 
the dillerence. This too features the 
CMOS integrated circuit providing 
extremely long delays, fast recycle 
times, high repeatability and accuracy. 
As with all other DEI timers, these will 
not false transfer when power is re
moved prior to completion of the timing 
cycle. They plug into standard blade 
type sockets. Specify aC-ll. 

• • • • • • 

• • 
SOLID STATE 

TS SERIES 

• CMOS CIRCUITRY 
• NINE (9) OPERATING MOOES 
• ALL MODELS UL 
• TOTALLY SOLID STATE 
• DELAYS UPTO 2 HOURS 
• SMALL SIZE 
• EASY INSTALLATION 
• TOTALLY ENCAPSULATED 
• FACTORY STOCK 'i\l 
The TS series oilers a solid state addi
tion to the existing broad line of DEI 
timers. Their small size and low cost 
provide an inexpensive alternative to 
the electro-mechanical types. Nine (9) 
different operations are ollered. The to
tally encapsulated package features 
CMOS technology, allowing long timing 
ranges, 100% solid state circuitry, no 
moving paris to wear, and quick connect 
terminals for ease of installation. The 
same fast recycle times and accuracy 
employed in the other DEI timers make 
the TS series also ideally suited for all 
applications encountered in the indus
try. All models have UL 

SPECIFICATIONS 
24 or 120 VAC, 50/60 Hz; 24 or 120 VAC, 50/60 Hz; 
240r110VDC Some Models Available in DC 

Virtually Unlimited Up to 2 Hours 

O'C to +55'C O'C to +55'C 
-45'C to +85'C -45'C to +85'C 

DPDT, 10 Amps Resistive; 211 VA 1 Amp Continuous; 
Inductive,I/6HP@ 120VACor 10 Amps Inrush 
24 VDC 

1% Including First Cycle 1 % Including First Cycle 

± 10% ± 10% 

100 Milliseconds 100 Milliseconds 
50 Milliseconds 50 Milliseconds 
40 Milliseconds 40 Milliseconds 

No No 

Yes Yes 

Continuous Continuous 

3 Watts (Approximately) 3 Watts (Approximately) 

10 Million Operations (Minimum) NIA - No Moving Parts to Wear 
100,000 Operations @ Rated Load 100,000 Operations @ Rated Load 

"B" Lexan Dust Cover "C" Totally Encapsulated 

11 Pin Blade Plug In; (Use W' Quick Disconnect Terminals 
aC-ll Relay Socket) 

Recognition Forthcoming; All Models Recognized' 
Consult Factory File #E55826 

4500 

Corporate Headquarters 
119 North Morton Avenue 
Evansville,lN 47711 
(812) 426-2806 

• • • • 

• 
UNITIMER 

TOUSERIES 

• FIELD PROGRAMMABLE 
• OPERATES ON AC OR DC 

VOLTAGES 
• FOUR (4) TIMING RANGES 
• FIVE (5) OPERATING MOOES 
• NO FALSE TRANSFER 
• LED GLOWS WHEN RELAY IS 

ENERGIZED 
• FACTORY STOCK 

The TOU series Unitimer oilers the most 
versatile Single timer available today. 1 
model replaces 40 standard devices. 4 
wide range delays X 5 most common 
modes of operation X 2 supply voltages, 
since it will operate on both AC and DC. 
The CMOS digital circuitry provides high 
accuracy, repeatability and fast reset 
times. The long life, heavy duty relay 
output is rated to carry currents of 10 
amps at 24VDC or 120VAC. All pro
gramming is easily accomplished exter
nally by using one or more jumpers 
between deSignated base pins -no trap 
doors to open, no switches to set or dis
assembly required. 

24 or 120 VAC, 50/60 Hz; 
24 or 1.10VDC 

Field Programmable to 1 Hour 

O'Cto +55'C 
-45'C to +85'C 

SPDT, 10 Amps Resistive; 211 VA 
Inductive, 116 HP @ 120 VAC or 
24 VDC 

1 % Including First Cycle 

± 10% 

100 Milliseconds 
50 Milliseconds 
40 Milliseconds 

No 

Yes 

Continuous 

3 Watts (Approximately) 

10 Million Operations (Minimum) 
100,000 Operations @ Rated Load 

"A" Lexan Dust Cover 

11 Pin Octal Plug In; (Use 
RB-ll Relay Socket) 

UL Recognized, 
File # E55826 

1-1764 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4500 RELAYS 4500 

DOUGLAS RANDALL REED RELAYS 
D,v,s,on 01 KIdde. Inc 

KIXE 6 PAWCATUCK AVENUE I PAWCATUCK, CONNECTICUT 02891 I (203) 599·2075 I TELEX: 6814060 I CABLE: DORANIC 

SPECIAL DESIGNS 
Douglas Randall makes custom designed relays to solve diffi
cult problems. A few models are shown below to illustrate 
the variety available. Special molding techniques make it pos
sible to manufacture unusual sizes, shapes and terminal arrange
ments with low tooling costs. 

CURRENT SENSING RELAYS 

B 

Douglas Randall offers a line of relays with coils capable of handling 25 
Amperes DC. Contact arrangements can be Form lA, Form 1B, or Form lC. 
Relay A has a Form B contact which opens at 1 ADC closes at .5 ADC 
and can operate continuously at 15 ADC coil current. It has screw ter
minals and can be bolted to a heat sink. 
Relay B has standard DIP terminals. It has a Form B contact which opens 
at 2.3 ADC and closes at 1.7 ADC. 

SENSITIVE RELAYS 

Proper switch selection and tight coil design result in relays operable at 
lowest coil power. The one shown operates at only 3.5 milliwatts. 

VERTICAL MOUNTING 

'I 

This relay is a miniature molded mercury welted type .450" Diameter x 
1 W'. High designed for vertical mounting. 

SPECIAL HOUSING 

This relay is designed with spade ter
minals and epoxy molded into a steel 
case with welded mounting bracket. 

The electrical variations possible with Reed Relays are practi
cally limitless. 

Douglas Randall will gladly review your applications and offer 
rapid engineering and prototype service. 

HIGH INSULATION RESISTANCE RELAYS 

Two typical designs are shown above: 

B - This is a relay using Form A and Form B switches timed to provide 
a Form C (break before make) function with flying leads to maintain 
1013 ohms. Up to 5 Form A contacts are available @ 1013 ohms. 

SPECIAL HIGH 
VOLTAGE RELAY 

This relay has three separate coils, each containing a 5,000VDC and a 
1O,000VDC switch. The package is molded with a flame retardant epoxy 
and constructed to withstand 18,500VDC between the switches and all 
other conductors. The relay is 31's" L x 2%" W x 1 W' H. 

SNAP-IN 
RELAYS 

This 4 pole relay mounts in Berg-clips, like the Series SI on page3 
Douglas Randall can now duplicate the following discontinued IBM models: 

1 - Position: 766040, 766042, 766059, 766060, 766065, 766068 and 
766086 

2 - Position: 766043, 766044, 766057, 766067, 766072 and 766087 

4 - Position: 766046, 766047, 766066, 766071 and 766079 

DOUBLE COIL RELAY 
This is a special Form 2C relay with 
two coils. Either coil when ener
gized at 90% nominal voltage must 
be able to cancel the other. coil 
when energized at 110% nominal 
voltage. The relay must be able to 
withstand 600VRMS: 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG.l 1·1765 
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4500 RELAYS 4500 

DOUGLAS RANDALL REED RELAYS 
D,v,s,on of Kldd&. Inc 

KIXE 6 PAWCATUCK AVENUE I PAWCATUCK, CONNECTICUT 02891 I (203) 599-2075 I TElEX: 6814060 I CABLE: DORANIC 

Fig. 

I&A 

1 & B 

I&C 

2&D 

3 

4&8 

4&8 

1 & E 

5&F 

''M 
Form 1 C (SPDT) and Form 2C (DPDT) 
UL RECOGNIZED REED RELAYS 
FILE NO. E/54552; C.C. NRNT2 

DCR 
Nom. Dhms 

Part No. Volt. ....10% Contact Rating 
377885 6 250 
377455 12-19 1200 lOW, .5A or 200VDC 377886 24 4000 
377472 6 250 

120VAC @ .275 Amp 

375388 12-19 1200 
Use for gating triac. @ 120VAC 

377471 24 4000 
377327 5 250 240VAC @ .040 Amp. 
377806 12 1000 Use for gating triacs @ 240VAC 
377807 24 4000 

377307G 
3A@ 17VDC 

6 175 1A @ 100VDC 
377410 12 700 .3A@ 300VDC 

377201 24 2880 
For inductive AC loads up to the 

CSA Certified - File LR 34149 
ratings shown. 

377808 6 250 20W, .5A or 500VDC 
377809 12 1000 240VAC @ .040 Amp. 
377810 24 2150 Use for triac gating ± 240VAC 
373350 48 2150 
378510 6 170 lOW, .5A or 200VDC 
378511 12 675 120VAC @ .275A 
378512 24 2700 Used for gating triacs @ 120VAC 
378513 6 170 As above. 378514 12 675 supplied with dust cover 378515 24 2700 
378193 6 170 Form 2C 
378194 12 675 .05A @ 20VAC or VDC 
378195 24 2700 
378196 6 250 Form lC 378197 12 1000 .05A @ 20VAC or VDC 378198 24 4000 

PROXIMITY SWITCHES 

Douglas Randall manufactures standard and custom switches 
to meet many applications, a few of which are illustrated. All 
proximity switches are tested for operation by external magnets 
at specified distances. 

MINIATURE LATCHING 

This is a switch and magnet combination shown 3 times actual size. The 
length, excluding leads is only .350". This assembly will latch in either 
the open or closed state when approached by an external magnet. 

FORM B 

This is a Form B switch and magnet assembly, .7" L x .ISO" Sq. The 
normally closed switch opens, when approached by an Va" S9.steel rod. 

FIG. A 

liT 1.100 MAX':;j=/ 

FIG_ 1 j ~~ M~: 
.026 DIA. '=1;-.200 FIG. B 

NOM. 

FIG. C 

~. 
. \--. 2.750 MAX. --l 

.62JI - I 
FIG. 2 1. U z.032 D." 6 

.4" ~TFIG'DI 
J.. FIG. 3 

~2.5"----t 

fFIG. E 

51} MAX 

FIG. F 

STEP MOUNTING 

~"~""'l~L" 
FIG. 4 l-l 

();:!r!llIA + 
.200 NOM. 

FIG. 51 

This encapsulated switch is available with Form lA, Form lB, Form Ie 
or Form 2A contacts. It can be supplied with dry reed, mercury wet, high 
voltage (to l,OOOVDCl or high power (to 100VAl contacts. The one shown 
was designed for low contact resistance and low level switching. 

HEAVY DUTY 

The proximity switch shown above has heavy duty contacts rated at 100VA. 
This switch and matching magnet are epoxy encapsulated for heavy duty 
use on outdoor machinery. 

This is a switch and magnet combination. The switch has Form lA and 
Form IB contacts designed so that one set of contacts is always open as 
the magnet approaches it. 

1·1766 PG.2 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4500 RELAYS 4500 

DOUGLAS RANDALL REED RELAYS 
D,v,s,on 01 Kidde. Inc 
KI::JDE 6 PAWCATUCK AVENUE I PAWCATUCK, CONNECTICUT 02891 I (203) 599·2075 I TELEX: 6814060 I CABLE: DORANIC 

MINIATURE REED RELAYS 
Molded - Series MM Dry, HgM Mercury Wet* 
Open - Series MG Dry Reed, HgMG Mercury Wet* 

MM Series 
Nominal OCR 

Form Voltage Ohms:!:10% Part Number 

1A 
6 250 6MM1A 

12 1000 12MM1A 
24 4000 24MM1A 

2A 6 170 6MM2A 
12 675 12MM2A 
24 2700 24MM2A 

3A 6 110 6MM3A 
12 450 12MM3A 
24 1800 24MM3A 

4A 6 60 -
12 250 -
24 1000 -

5A 6 50 -
12 200 -
24 800 -

6A 6 50 -
12 200 -
24 800 -

1R 6 170 6MM1B 
... -,,,. .. ... ,.1.2 ~7" ... ''''''JlM1R .. . . 

24 2700 24MMls 

2B 6 110 6MM2B 
12 450 12MM2B 
24 1800 24MM2B 

1A1B 6 110 6MM1A1B 
12 450 12MM1A1B 
24 1800 24MM1A1B 

2A2B 6 50 6MM2A2B 
12 200 12MM2A2B 
24 800 24MM2A2B 

1C 6 250 6MM1C 
12 1000 12MM1C 
24 4000 24MM1C 

2C 6 170 6MM2C 
12 675 12MM2C 
24 2700 24MM2C 

3C 6 60 -
12 250 -
24 1000 -

4C 6 50 -
12 200 -
·24 800 -

1A 6 85/85 6MML1A 

Latch 
12 340/340 12MML1A 
24 1350/1350 24MML1A 

Contact Data -
Series MM SI MG XMG and Hg Versions , , , 

Contact Rating 
Contact Type Form A Form B Form C 

lOW lOW 3W 
l'Z'1A 12VA 3VA 

Dry . 5A .5A .25A 
250VDC 250VDC 100VDC 

.150' .15{l* .20' 
28W 28W 14W - - 14VA 

Hg Wet 1A lA .5A 
1000VDC 1000VOC 1000VDC 

.050' .O5!l· .050" 
3W - -

All Position 2.5VA - -
Hg Wet .25A - -

1000VDC - -
.050" - -. . 

• 100tiai ReSistance 

NOTES 

MG Series 

Part Number 

6MG1A 
12MG1A 
24MG1A 

6MG2A 
12MG2A 
24MG2A 

6MG3A 
12MG3A 
24MG3A 

6MG4A 
12MG4A 
24MG4A 

6MG5A 
12MG5A 
24MG5A 

6MG6A 
12MG6A 
24MG6A 

6MG1B 
'?1\.IIr.:1Q . 24MG1S ... 

6MG2B 
12MG2B 
24MG2B 

6MG1A1B 
12MG1A1B' 
24MG1A1B 

·6MG2A2B 
12MG2A2B 
24MG2A2B 

6MG1C 
12MG1C 
24MG1C 

6MG2C 
12MG2C 
24MG2C 

6MG3C 
12MG3C 
24MG3C 

6MG4C 
12MG4C 
24MG4C 

6MGLlA 
12MGLlA 
24MGLIA 

Terminal Layout Series MM (Bottom View) 

L .200 
:t'HGUjt' 

1A . 1.000 

:::g:'HGUN'T:' .'" 
2A _1.000 3A 

r 
1 

2A2B "I---+' 

2B 

lA 
.. Latch 

Miniature Open, MG 

UP IHG UNITS) 

t 
.~6.0 

1A1B LL;,:.:::_-=PT 

2C 

Terminal laYOut Series Mil (Bottom View) 

lA .=t=t{-~3t= .+, 1A1B '~'-----IJ 
*EUP IHG u"'''' 

'oo~--~rux 
2A 1.000 ---l 

Mf_~~AX 
1C --r--tt:: 1.000 :::JJ~ 

SNAP-IN RELAYS SERIES SI LOW PROFILE OPEN RELAYS 
For use with BERG·PAC 45590 terminals 

Farm 

lA 

r-"'70~T.360 
:: ::, 
Nominal 
Voll .. o 

6 
12 
24 

Part 
Number 

GSl1A 
12SllA 
24SllA 

OCR 
Ohms±1D% 

250 
1000 
4000 

SERIES XMG (Dry Reed) 
r;;: 1.100 MAX':;J 

jl ~~5MAX. 
.026 DlA. '± 

Terminal Layouts (Bottom View) .200 NOM . 
.100 Form 1A .100 Form lC . 

~ j~x.~: - -ib=i40 MAX. 
1000 

Hamlnal Part ohm~~~o~ Form Voltaco Number 

lA* 12 l~~~iA m 
24 24XMG1A 2700 

lC* 6 1rx~gl~ m-12 
24 24XMG1C 2700 

Note. Nylon Cover Available • 
." Hg wet switches available. 

OPERATING DATA - All Series 
Must Operate - 70% Nominal 

5. Ultra sensitive relays available. 1. ElM shields std. all Series MM and all Form B and Form L. Must Release - 10% Nominal 
Maximum Voltage -

2. EIS shields optional. 6. Series MMl/1A, have internal diodes. 
3. 1000VDC switches available all Form A and B relays. 
4. Premium run·in switches available all models. 

* Hg Wet, Form C, & Non·Position Sensitive available 

Form A and C - 200% Nominal 
Form B and latching - 130% Nominal 

Environmental Data: -20°C to +650 C; vibration 
35~ to 2000cps: shOCK, 30g. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG.3 1-1767 
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4500 RELAYS 4500 

DOUGLAS RANDALL REED RELAYS 
D,v,s,on of Kidde. Inc 

KI:IlE 6 PAWCATUCK AVENUE I PAWCATUCK, CONNECTICUT 02891 I (203) 599·2075 I TELEX: 6814060 I CABLE: DORANIC 

STANDARD SIZE REED RELAYS 
Molded - Series SM, HP*, Hg* 
Open - Series SG, HPG*, HgG* 

SM 
Series 

Nominal Part 
Form Voltage Number 

6 6SM1A 
1A 12 12SM1A 

24 24SM1A 

6 6SM2A 
2A 12 12SM2A 

24 24SM2A 

6 6SM1B 

18 12 12SM1B 
24 24SM1B 

6 6SM2B 

28 12 12SM2B 
24 24SM2B 

6 6SM1C 

1C 12 12SM1C 
24 24SM1C 

6 6SM2C 

2C 12 12SM2C 
24 24SM2C 

1A 6 6SML1A 
12 12SML1A 

Latch 24 24SML1A 

Molded sa 
series 

OCR Part 
Ohms±10% Number 

180 6SG1A 
725 12SG1A 

2900 24SG1A 

175 6SG2A 
700 12SG2A 

2750 24SG2A 

175' 6SG1B 
700 12SG1B 

2750 245G1B 

140 
550 

2200 

180 6SG1C 
725 12SG1C 

2900 24SG1C 

175 6SG2C 
700 12SG2C 

2750 24SG2C 

85/85 6SGL1A 
340/340 12SGL1A 

1350/1350 24SGLIA 

Open 

OCR 
Ohms ±10% 

180 
720 

2880 

110 
440 

1760 

110 
440 

1760 

180 
720 

2880 

110 
440 

1760 

85/85 
340/340 

1350/1350 

t7f= -2.700 MAX. -------<.500 MAX. HT.· 

DIA.XJ 14 
1 B. 2C. 1~L. 1CL. are .56.5H· .250 NOM. 

Terminal Layout Series SG (Bottom View) - HPG, HIli 
_ UP HG UNITS UP HG UNITS 

~=-_---+.560rAx. ~~'---~.~~O~~~ 
lA "'"'-- 2.500-----' 2A~ 2.500-- . 

~':'-"----lt+=4~. ~--3]!EOMAX. 
lB.;-b ._ ~ lC 2.500 

Standard MDlded'~. 
SM,HP',HG ~ 

<" 

1-2.750 .-1 

.6211 1 
If"""'£ .032 O:S===U 

Terminal Layout Series SM (Bottom View) 

*For part numbers and OCR values contact factory. See speCification table for coniact ratings. 

COMPACT 
OPEN 
REED 
RELAYS 

CG Dry~~7~ iff= 2.050 MAX. II \ lI, 
HPCG*, r~ _______ ~I~ V-4-i 
High Power 032DIA.~: ___ 17· QlOC:'''IIOIIIGN,-:T--L 

. ,I It' '\ L,ZSONO 

OCR 
Nom. Part Ohms 

Form Volt. Number ±lo% 

1A 

2A 

18 

1C 

2C 

1A 
Latch 

6 6CG1A 
12 12CGIA 
24 24CG1A 

6 6CG2A 
12 12CG2A 
24 24CG2A 

6 6CG1B 
12 12CG1B 
24 24CG1B 

6 6CG1C 
12 12CG1C 
24 24CG1C 

6 6CG2C 
12 12CG2C 
24 24CG2C 

165 
660 

2640 

100 
400 

1600 

100 
400 

1600 

16!i 
660 

2640 

100 
400 

1600 

6 6CGL1A 60/60 
12 12CGLlA 250/250 
24 24CGL1A 1000/1000 

Part 
Number 

OCR 
Ohms 

±10% 

6HPCG1A 105 
12HPCGIA 420 
24HPCG1A 1680 

6HPCG2A 65 
12HPCG2A 260 
24HPCG2A 1040 

6HPCGIB 65 
12HPCGIB 260 
24HPCG1B 1040 

6HPCG1C 105 
12HPCG1C 420 
24HPCG1C 1680 

6HPCG2C 65 
12HPCG2C 260 
24HPCG2C 1040 

Terminal Layout 
(Bottom View) 

~~_~~AX 
.300. s· =-..1.. 

""-- 1.900 ----l1lI 

Common Specifications, All Series 

OPERATING DATA 
Must Operate - 70% Nominal 
Must Release - 10'l1. Nominal 
Max. Voltage - Form A & C - 200% Nominal 

Form B & Latch - 130% Nominal 

ENVIRONMENTAL DATA 
Temperature - 200C to +65°C 
Shock - 30g 
Vibration - 35g to 2000 Hz 

CONTACT RATINGS 
Series SM, SG, CG (standard) 

Fbrm Max. Res. Load 
A&B 15W, 1.0A, 400VDC 

C lOW, .5A,200VDC 

Initial Contact 
Resistance 

.1000 

.1500 

Series HG*, HgG* (Mercury Wet) 

I A& B I 50W, 3.0A, 400VOC .0500 

Series Hp·, HPG', HPCG* 

Initial Contact 
Form Suffix Max. Res. Load Resistance 

A&B -25 25W, 1.0A, 1000VDC .lOOQ· 
A&B ~50 SOW, 3.0A, 1000VDC .20011 
A&B ~100 nOVA, 3.0A, nOVAe -

C - 20W. 1.5A, 500VDC .200Q 

1·1768 PD. 4 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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4500 RELAYS 4500 

DOUGLAS RANDALL REED RELAYS 
D,v,s,on 01 Kldd&. Inc 

KIDDE 6 PAWCATUCK AVENUE I PAWCATUCK, CONNECTICUT 02891 I (203) 599·2075 I TELEX: 6814060 I CABLE: DORANIC 

LOW PROFILE-LP, HgLP SERIES •.... ":; " ) 

~, 

1--,.205---1 L 
I _ Nom. ... I---L-J1 f: .375 Max. 

All pins 
.030x.01"~ 110Nom. 

I- 1.000 --l . t 
DCR DCR 

Nominal Part Ohms Part Ohms 
Farm Voltage Number :!:lo% Farm Number :!:IO% 

6 6LP1A 240 6LP48 45 

1A 12 12LP1A 950 48 12LP48 180 
24 24LP1A 3800 24LP48 700 

6 6LP2A 155 6LP1C 155 

2A 12 12LP2A 625 1C 12LP1C 625 
24 24LP2A 2500 24LP1C 2500 

6 6LP3A 80 6LP2C 80 

3A 12 12LP3A 325 2C 12LP2C 325 
24 24LP3A 1300 24LP2C 1300 

6 6LP4A 80 6LP3C 45 

4A 12 12LP4A 325 3C 12LP3C 180 
24 24LP4A 1300 24LP3C 700 

6 6LP6A 45 6LP1A18 80 

SA 12 12LP6A 180 1A18 12LP1A18 325 
24 24LP6A 700 24LP1A18 1300 

6 6LP18 155 6LP2A28 45 

18 12 12LP18 625 2A28 12LP2A28 180 
24 24LP18 2500 24LP2A28 700 

." .. " . .-'--- "'"- -- . "." ... ... _. -- ~ -..... .. 
12 12lP28 325 

v ..... ,"' ... "" 325 28 2A1C 12LP2A1C 
24 24LP28 1300 24LP2A1C 1300 

6 6LP38 45 6LP2A2C 45 

38 12 12LP38 180 2A2C 12LP2A2C IBO 
24 24LP38 700 24LP2A2C 700 

TERMINAL LAYOUT (Bottom View) 

JiO:r==""-'''-'''; ---, 

1=----::-:----,·3 

b' 
-'T~=,,----:N-:: -_-:.., --.J 

4B 

~. .='--_--' ---l 

CONTACT DATA - Series LP, and Hg Versions 
Contact Rating 

Contact Type FormA Farm B 
lOW lOW 
12VA 12VA 

Dry .SA .SA 
2S0VDC 2S0VDC 
.150' .150' 
28W 28W - -

Hg Wet 1A 1A 
1000VDC 1000VDC 

.050* .050' 
3W -

All Position 2.SVA -
Hg Wet .2SA -

1000VDC -
.050' -

OPERATING DATA - Series LP, HgLP 
Must Operate - 70% Nom. Must Release - 10% Nom. 
Maximum Voltage - Form A & C - 200% Nominal 

Form B - 130% Nominal 

1--UPHQWETn ----L ~c-
_'~ N. __ 

30CI N 30CI 1200 

300 )OCI ""AX 

Farm C 
3W 
4VA 
.2SA 

28VDC 
.20' 
14W -
.SA 

1000VDC 
.050' 

-----

HIGH VOLTAGE RELAYS-- HV SERIES 
~~ ~~1.200 
C- 2.500 -2l~ 

;1A I 1Bor2A 
Top VieW~'IO Top View 

.L 1.0 -rr*-TTT't-rTd::. 

.750 l ~ - 1.) 80 0 

.~ ~ 2.125 - ---"--'-I=~=:;/..I 

OCR 
Nom. Part Ohms 

Form Volt. Number :!:lo% 

1A 6 6HV1A 25 
12 12HV1A (18*) 24 24HV1A 
6 6HV2A 

2A 12 12HV2A 
24 24HV2A 

CONTACT DATA 

Series 
35 
75 

100 

100 
400 
20 
80 

320 

OPTION: 
• Relays available In Form B up to 7,5DOV. 

Nate:. To order, specify as follows: 6HV1A 35 
is a 6HV1A relay with 3,500VDC switch. 

Breakdown 
Voltage (min.) 

5,OOOVDC 
10,000VDC 
12,500VDC 

Initial 
Resistance 
.100 Ohms 
.100 Ohms 
.100 Ohms 

SERIES DIP RELAYS 
...... _01 .' __ ' ...... _. • • 

c~~~p~trbl~u~·jth~l~gj~Ur;~~ts. 
Packaged for Automatic Insertion. 

Schematic (Top view) 

'~""" Mechanical Layout 

1 .12 6 7 
14,13 ~ 

~ I""" 
1 2 6 7 

Circuit Schematic (Top view) 

Fh=-l i .. ", 
1 2 6 . 7 

SERIES DIP RELAYS 
Contact Nominal 

Form Voltage 

1A 5 VDC 
12 VDC 
24 VDe 

2A 5 VDC 
12 VDe 
24 VDC 

1C 5 VDC 
12 VDe 
24 VDe 

1413 98 

c: )rr@] 
12 67 
~.77max4 

~-~rre 
l!\f\I\r~' 
~ ~.4 -.j f.-r-' 

.1 .1 

OCR 'Part 
~?±10% Number 

500 5 DIP 1A 
BOO 12 DIP 1A 

2000 24 DIP 1A 

140 5 DIP 2A 
400 12 DIP 2A 

1300 24 DIP 2A 

200 5 DIP 1C 
500 12 DIP 1C 

1500 24 DIP Ie 

'Clamp Diode Available, add D to Part Number e.g. 5 DIP lAD. 

Contact Rating - 1A & 2A 10 VA @ .3A or 100 VDC 
IC 3 VA @ .2A or 30 VDC 

Initial Control Resistance - 1A & 2A .150!! 
1C .150!! 

Must Operate - 75% Nominal 
Must Release - 10% Nominal 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PO. II 1·1769 



4500 RELAYS 4500 

DOUGLAS RANDALL SOLID STATE COMPONENTS 
DIVIsIOn of Kidde Inc STOCKED FOR IMMEDIATE DELIVERY 

KIDDE 6 PAWCATUCK AVENUE I PAWCATUCK, CONNECTICUT 02891 I (203) 599,2075 I TElEX: 6814060 I CABLE: DORANIC 

SOLID STATE RELAYS SERIES K 
DC OUTPUT / DC CONTROL SIGNAL 

NEW 
Output to 
250 VDC 

LOAD CURRENT VS TEMPERATURE 

MECHANICAL ARRANGEMENT 
See AC output relays on page:7 

OUTPUT DATA 

G 
~, 4 
"
::E 
::>. 
Iz 
LIJ 

'" '" ::J 
t.'I 
o 

I 

6" Ix 6" ! lis" IHEAT1SINK 

FRJE AIJ MOU~TED ~ 
I I I '" ] AMP RELJS 

Douglas: Randall: Series' K are! SPST-{NQ) !or (NCl 
relays which will switch loads of 4, 8 or 12 Amps 
to 250 VOC. They provide rapid switching and 
opto-isolation between input and output. The 
sensitive inputs are compatible with OTL or TTL 
logic. Arc-tree switching makes these relays 
suitable for hazardous atmosphere,s. Continuous Current 

DC Line Voltage 

4A, 8A, :ori12A 
2-32VDC or 2-55VOC 

2mA DC 

9 1 1 I 
0 20 30 40. 50 60 70 80 ~O 100. 

MODEL NUMBERS 
Output Voltage Current Model 

4 Amp K04A 
2-32VDC ' 8 Amp K08A 

12 Amp K12A 
4 Amp . K04B 

2-55VDC 8 Amp K08B 
12 Amp K12B 

2-50VDC 6 Amp K06D 

'Inductive loads must be diode suppressed. 
t Normally closed add - (NC) K04A·NC. 

INPUT SIGNAL DATA 
Range' 
Must Operate 
Must Release 
Input Impedance 
Isolation 

3-32VDC 
3VDC 
1VDC 
1000n Min. 

1500V 
1500V 

Off State Leakage 

Turn On Time 

Turn Off Time 

Voltage Drop @ Rate 
Current 

Isolation 
Load to Base 

SIZE: 
2114L x H'4W x 1V8H Max. 

WEIGHT: 
4 Ounces Max. 

TERMINATION: 
Standard Models -

Control Signal: 
6-32 Screws 

50 Micro Sec. 

500 Micro Sec. 

1.5VDC Max. 

1500V 

Special Models can be 
provided with lead wires 
or other types of 
termination in OEM 
quantities, Consult the 
factory & see pg.7 

1 0 
G 
o 
en 8 
"
::E' 
::>. 6 
I
Z 

~. 4 
'" ::J 

.t.'I 
'0 .. 
g 

~ 
~ 14 
t.'I 12 
e. 10 
!;;; 8 

~ 6 
::J 4 
t.'I 2 

: 6,,1 x 6" Ix 1fa"lHEA~ SINKI 

I I I r"\. 
FREE AIR MOUNTED 

i AMP REL.JS 

I I I 
,AMBIENT TEMPERATURE (OC) 

l' 1 1 1 .::r I T 
6" X 6" X 118" HEAT SINK 12 AMP RElAYS 

.......... 
I I I .......... 

FREE AIR MOUNTED- .......... 
-'--

I I I Signal to Load 
Signa I to Base 

Temperature -30°C to +800 C 
Output: 'for mechanical details. 

8-32 Screws 
~ 
g 020 .30 40 

I I I 
50 60 70 80 90 100' 

SOLID STATE RELAYS - SERIES CV 
PC MOUNTED-

INPUT DATA OUTPUT DATA INPUT DATA OUTPUT QATA 

CVl CV2 CVl & CV2 

Nominal Voltage 5.5VDC 28VDC Current 3A RMS 
Voltage Range 4-10VDC 10-32VDC Surge Current 80A Peak 
Must Operate 4VDC 10VDC Minimum Current 50mA 
Must Release . 4VDC .4VDC Off State Leakage 8mA 

eV3 ev& CV3 & CV& 
Nominal Voltage 5.5VDC 28VDC Maximum Current 3A DC 
Voltage Range 4·lOVDC 10·32VDC Voltage Range 4·55VDC 
Must Operate 4VDC 10VDC Voltage Drop 1.6VDC 
Must Release ,4VDC .4VDC Off State Leakage 10mA DC 
Impedance 1000n 4JOOl) , Turn On Time 500/Lsec. 

Turn Off Time 1.5msec . 

Impedance 'lOOOn 40001) , 'Voltage 24 to 240VAC INPUT DATA OUTPUT DATA 
, Isolation 
(Input to Outpul)i 

1500V ,1500V 

Capacitance 15pF 15pF Voltage Drop 
Offstate dv/dt 
Turn On Time 
Turn Off Time 

MODELS CV-1 & CV-2'iU @ 
3 Amp output @ 120/240 VAC 
Zero crossover, Opto-isolation 
Dim. A-2.00" Max, 8-.650" Max. 

MODELS CV-3 & CV-6 
3 Amp output @ 4 to 55 Volts I DC 
Opto-isolation 
Dim. A-2.00", 8-.75" 

. 

. 
, 

@47t063Hz CV4 eV5 

2.0VAC 
Voltage Range 1O-55VDC 90-130VAC Voltage 
Current 10mA lOrnA Current 

lOOV//Lsec. 
8.3msec. 
16 msec, 

Must Not Operate 3mADC .8mA RMS Leakage 
Isolation 1500V 1500V Voltage 'Drop 
capacitance 10pF 10pF Logic Supply Volt. 
Impedance - 40KI} Logic Supply Cur. 

LOAD CURRENT VS TEMPERATURE 
.-", ---,--

1\ 
"\ 

\ 
1\ 

II CV~l, CV-2 I \ r CV-3, CV-S -I 
\ . " ~ . .. .. 

Ambient Temperature (OCl Ambient Temperature (OCl 

MODELS CV-4 & CV-5 
Convert 10-55 VDC (CV-4l 
Convert 90-130 VAC (CV-5) 
to Logic Level outputs 
Opto-isolation 
Dim. A-1.25", 8 - .50" 

11 'iU, AC Output CV-1 & CV-2 U/L Recognized, File E60556, C.C.NMFT2 
~ CSA Certified File LR34149 

1·1770 PO. 8 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

CV4 & eV5 
30VDC, 
16m A Max. 

.. 100ILA 
AVDC 
4·5·6VDC 
10mA@6VDC 

--.. .--

1\ 

-\ 
\ 

1\ 
'\ 
'\ 
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4500 RELAYS 4500 

DOUGLAS RANDALL SOLID STATE COMPONENTS 
D,v,s,on 01 Kidde Inc STOCKED FOR IMMEDIATE DELIVERY 

KIDDE 6 PAWCATUCK AVENUE I PAWCATUCK, CONNECTICUT 02891 I (203) 599·2075 I TELEX: 6814060 I CABLE: DORANIC 

'M<I 
SOLID STATE RELAYS 
RATINGS TO 40 AMPS 
AC OUTPUT/DC OR AC CONTROL 
UL RECOGNIZED / FILE NO. E60556/ 
C.C. NMFT2 
CSA CERTIFIED FILE LR34149 

Douglas Randall's line of solid state AC output relays are UL recognized 
for resistive, lamp and motor loads. Featuring opto-isolation and zero
voltage switching models are available to handle up to 40 Amp. DC or AC 
control signals can be specified and Form A or B output. 

AC LOAD 

SURGE CURRENT VS TIME 

INPUT SIGNAL DATA (AC OR DC) MODEL NUMBERS (NOTE 4) 200r----,----,----,----,----,,----, 

DC AC Output Rating Current DC Signal AC Signal 

Range 3-32V' 90-240VAC 4A 004A A04A 
(80-l40VDC) 

Must Ope rate 3VDC 90VAC 

Mild Rpolp~c::p. 
(80VDC) 

. - _ .. , . '" . .1'!~~ ... ... .. !f),!.~.G ..... '" 
I (lOVDC) 

Input Impedance 1000n Min., 40Kn Min. 
Isolation 

Signal to Load lSOOV, 10'On DC 
Signal to Base lSOOV, 10''ll DC 

Capacitance IS pF Signal to Load 
Temperature Range -30°C to +BOoC 

BA OOBA AOBA 
90-l40VAC l2A D12A A12A 

_ ..... " ." . 2SA . . D2SA ... " ... " A2SA .. , .. , "" ... , 

40A D40A MOA 

4A DD4B A04B 
BA 008B A08B 

200-280VAC l2A 012B A12B 
2SA 02SB A2SB 
40A D40B MOB 

400-4BOVAC· l2A 012D A120 

• Not U/L Recognized 
No Internal Snubber 

.. Not CSA Certified 
21L-__ ~ ____ ~ __ ~~ __ ~ __ ~ ____ ~ 

1 10 100 1K 10K lOOK 1000K 

Surge Current Duration - Full Cycles OUTPUT DATA (AC OUTPUT) 

Maximum Current 4A SA 12A 25A 40A 

One Cycle Surge Current 7SA 100A IS0A 2S0A 400A 
Overload (1 sec., RMS) 20A 30A SOA 40A 7SA 
Minimum Holding Current SOmA Typ. SOmA Typ. SOmA Typ. SOmA Typ. SOmA Typ. 

AC Line Voltage: 90/l40V or 200/280VI @ 47·63 Hz' 
Voltage Drop @ Rated Current: 1.6V Max. 
Typical Turn-on Voltage: SV 
Response Time (DC Sign.al): 1f2 Cycle Max. 
dv/dt' Off State: 100V/l-'sec .. 
Commutatlng: SV/I-'sec. 

.NOTES AND OPTIONS 

Off State Leakage Current: 
90/140VAC - 4.SmA Typ. 

2DO/2S0VAC - S.SmA Typ. 
400/480VAC - 1.5mA Typ. 

Isolation Output to Base: IS00V, 10,on DC' 
Contact Form: SPST (NO)' 

1. Special wide range models cari be made which will switch loads from l8V to 140V. These relays can handle 
either 24VAC or 120VAC loads. 

2. 2500VAC isolation between input and output. 

3. Form A (SPST-NO) relays are standard. FormB (SPST-NC) switching is optional. Models incorporating this 
feature are deSignated by NC. e.g. MOB·NC. 

4. All DC models are TTL compatible over the full operating temperature range. 

500 

~ 300 

E 
i.=. 200 
~E 
:;: 100 
~s .. '" i;'g 50 

'" ... 
l.'l .... 30 

20 

S. All relays excep! 480VAC Models incorporate an RC snubber network which prevents false operation from 
transients up to the dv/dt level shown. More severe transients may require additional external protection. 
We will review your application and recommend the additional protection needed. 

MECHANICAL SPECIFICATIONS 

Size: 21f4"L X'13J4"'N x llJa" maximum. 

Weight: 4 ounces maximum. 

Termination: Standard Models - Control Signal: 6-32 screws. Output: 8·32 screws. 
Special Models can be provided with lead wires or other types of termination in OEM quantities. Consult the 
factory for details. 

SPECIAL DESIGNS 
Douglas Randall has deSigned many special solid state relays, such as a polarized, latching, SPOT unit which 
will switch l2A at 28VOC. We also have the capability of making special package sizes and terminal arrange
ments for our solid state relays at moderate tool cost. Your inquiries will be reviewed promptly. 

SURGE CURRENT VS TIME 

I'""--~ 

I'-
........ 

" "" 
.......... 40 Amp Relay 

........ 
, . 

25 Amp Relay r"-I .......... .......... 

25 & 40 Amp Relaysl .......... r-.... --r--

--r-
. 01 .02 .05 .1.2 .'5 1. 2. 5. 10 . 

Time Seconds. 

.17---Jiij r- -1 j.-25 013 

:I: 
, ----, T , , , 1.03 , , , 

==W , , , , 
.: r-...J L_, I 

I / HealSmk 

'" 
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4500 RELAYS 4500 

DOUGLAS RANDALL SOLID STATE COMPONENTS 
D",slon of Kidde Inc STOCKED FOR IMMEDIATE DELIVERY 

KIlDE 6 PAWCATUCK AVENUE / PAWCATUCK, CONNECTICUT 02891 / (203) 599·2075 / TElEX: 6814060 / CABLE: DORANIC 

AC OUTPUT (Cont'd) PROPORTIONAL CONTROLS 40 AMP @ 480 VDC 

LOAD CURRENT VS TEMPERATURE Douglas Randall Proportional Control vary loads up to 40 Amp 

i 
4r-~~~~~~--~~+--4--~ 

~ 31-~~;:-d!:::::dl....-+~-+-~--+---j ... 
E 
~ 2 f--f----1f----II---+---+---.:~-_+-......j 
Iii' 
~ 1 t-----It-----It-'---il-__+-__+-__t--+-_l .... .. 
!l 

en 

20 40 60 80 100 
Ambient Temperature (·C) 

10 10" x 11011 X l Heatl Sink IBAmp Relays I 
6" x JII X 1fa,l He~k' 

I""" ~ 
,Free·Air Mounted ...... 

~ ............ 

I"'---

20 40 60 80 100 
Ambient Temperature (·C) 

l0r-_r-~-~~~~-+--+--+-~ 

~ 8r-~r-~-~--+~~~-+--+-~ .. 
~ 6~~~~~~~~~__t-~-_+-......j 
5 
~ 4t-----It----II----I--~-__t~~-__t-_l 
~ 
c3 2 .... t-----II----I~---I--__+-__t-__t-__t-_l .. 
!l 0~20~~-~40~~--6~O~~-~8~0~-L~1~00 

Ambient Temperature (·C) 

301l"'J-II-r.:.;~~~ 
125 Amp Relays I 

25 

i40r---~:1~~~~~~~=t~~~ 
'" ;[30 

~ 

20 40 50 60 70 80 
Ambient Temperature (·C) 

I 

@ 480 VAC from 0 to 99%. 

SERIES R - RESISTOR CONTROLS 
These controls operate by connecting a variable resistor to the 
input terminals. See Figs. 1 & 2. 

Mechanical 
INPUT* Specifications, 

on page7 
Variable Resistor (150,0000, 1 wattl- For 120VAC , 
Variable Resistor (1 Megohm, 1h wattl- For 240VAC, 277VAC or 480VAC 

CURRENT 
Output Voltage 5A lOA 15A 

90·130 VAC Models R05A RI0A R15A 
200·240 VAC Models R05B RlOB R15B 
400·480 VAC Models' R050 RI00 R150 

OUTPUT DATA 

25A 40A 
R25A R40A 
R25B R40B 
R250 R400 

Maximum Current 5A lOA 15A 25A 40A 
One Cycle Surge CUrrent 75A 100A 150A 225A 400A 
Overload (1 Sec., RMS) 20A 30A 50A 70A 150A 
Minimum Holding Current .05A .05A .07A .08A .09A 
AC Line: 90/130 VAC, 200/240 VAC, 250/300 VAC or 400/480 VAC 
Typical Leakage, 901130 VAC - 10 mA, 200·240 VAC - 7 mA, 250·300 VAC - 6 mA, 400·480 VAC - 3 rnA' 

• Models R050, RIOO, R15D, R25D and R40D have no snubbers. 

SERIES RD / LOGIC INPUT CONTROL 
Series RD provide full control from 0% to 99% when energized by 0-10 VDC or 
0-i5m ADC signals.: 
MODEL RD04A AND MODEL RD04B 

INPUT SIGNAL 0·10 VDC or 0·15 rna DCI'I 
OUTPUT DATA RD04A RD04B 
Maximum Current 4A 4A 
One Cycle Surge Current 100A 100A 
One Second Overload Current 40A 40A. 
Minimum Holding Current .05A .05A 
AC Line Voltage 90·130 VAC @ 47·63 Hz 200·240 VAC 
Off State Leakage .01A (typical) .01A (typical) 
Response Time 150 m sec @ 10 VUC (typical) 300 m sec @ 10 VUC 
Isolation (Input to Output) 500 VRMS 500 VRMS 

Notes: 1 .. All data Is measured at 250 C. 
2. The input is not polarity sensitive, but must be protected against voltages above 10 VDC. 

INPUT MODULES RDA, RDB & ROD 
These modules accept 0·10 VDC signals. Their output is connected to the input terminals of Series R 
- Resistor Modules, which in turn controls loads up to 40 Amp @ 480 VAC.'See Fig. 3. 
NOMINAL PERCENTAGES OUTPUT VS INPUT RESISTANCE @ 25°C 

Models R05 to R40A Models R05 to R40B, R05 to R400 

~~~TAGE NOM1NAL 100 ffi ~ 100 LINE VOLTAGE NOMINAL 
100 a: 

~ 120VRMS 60 Hz ~ ~ 
. a.. ~ 50 

50 O..J~ 0 

25w 9 50 25 

~ I ~ ~ 

~ 
9 
w 
C!J 
;! ! 16.31 !.5 Z 

B.3 ~ 

~o ~'T' jEl. ~o 
O~~~~~M~m~~ 0 

INPUT RESISTANCE, OHMS ITHOUSANDS) 
.1 .2 .3 .4 .5 .8 ,7 .8 .9 1.0 

INPUT RESISTANCE MEGOHMS 

Fig. 1 
PERCENT OUTPUT VOLTAGE VS 
INPUT VOLTAGE 

Models ROA, ROB, ROO, R004A, RD04B 

w 

~ 100 
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80 0 « 
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Fig. 3 

Fig. 2 
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1·1772 PO. 8 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4500 RELAYS 4500 

DOUGLAS RANDALL SOLID STATE COMPONENTS 
D,v,s,on of Kidde Inc STOCKED FOR IMMEDIATE DELIVERY 
KIDDE 6 PAWCATUCK AVENUE I PAWCATUCK, CONNECTll:UT 02891 I (203) 599·2075 I TELEX: 6814060 I CABLE: DORANIC 

Constant Current Controls combined with Series R Proportional Controls 
eliminate current fluctuations regardless of changes in AC voltages or 
chariging load demands. They control loads up to 40 Amps @ 120 or 
240 VAC and are available in five ranges listed in the Table. 

These controls will maintain uniform current and light intensity for 
lamp loads as shown in Figures A and B, as well as for resistive loads 
as shown in Figure C. The Constant Current Controls will also maintain 
a constant speed in universal and other types of AC motors regardless 
of changing line voltage. 

Constant Current Controls provide overload protection by limiting the 
current to a preset maximum. This makes them especially useful for 
keeping motor current at a safe level even under lock or stall rotor 
conditions (see Figure 8. 

The controls are encapsulated in small-sized packages for use in harsh 
environments. 

Control Pr!1l!.ortio lal Control Fixed Resistor 
Range" 120 VA .. 240 VAC @ TermlnalU-2 

2-4 Amp ROSA ROSB None 
4·8 Amp RIO A RI0B 6.65K±I% 
6·12 Amp R15A R15B 3.40K±I% 

10-20 Amp· R25A R258 1.74K±I% 
16-32'Amp R40A R40B 953 ±1% . , * The lower end of the control range can be extended by additIOnal loops of wire • 

Fig E 

NOMINAL LINE VOLTAGE NOMINAL LINE VOLTAGE NOMINAL LINE VOLTAGE 

TIME 
BASE 
PROPORTIONAL 
DRIVERS 

Time based proportional drivers transform any conventional DC-input 
solid state relay into a proportional controller. The driven relay may be 
a DC or AC output type. External power is derived from the controlled 
source. If the driven relay is a zero cross-over device, zero cross-over 
characteristics are maintained to reduce EMI caused by switching tran
sients. Applications for time· base proportional drivers include propor
tional control of heaters, platers, DC motors, universal wound DC-operated 
motors and certain AC motors. They are compact, epoxy encapsulated 
in the standard hockey puck design to withstand harsh environments. Two 
hole mounting is provided; . 

Shown at approximately 70 percent of full value is the load current 
and PDM control signal voltage of a typical time base proportional 
control of a zero cross·over relay, such as Douglas· Randall D25B. 

PDMA accepts external power from a 120 VAC controlled source, PDMB 
accepts power from a 240 VAC source and PDMD accepts power from a 
10-32 VDC source. 

control ProDortional Control Fixed Resistor 
Range" 120 VAC 240 VAC @ Terminals.1-2 

2-4 Amp R05A R05B None 
4-8 Amp RlOA R10B 6.65K ±1% 
6-12 Amp R15A R15B 3.40K±I% 

10-20 Amp R25A R25B 1.74K±I% 
16·32 Amp . R40A R40B 953 ±1% 

. . 
. • The lower end of the control range can be extended by addillonal loops of wlr~ • 

PROPORTIONAL 
CONTROL 
TRIAC 
DRIVERS 

Douglas Randall Proportional Control Triac Drivers control the firing 
angle of separate Triacs. They vary output voltages from 0 to 95% to 
AC loads up to 300 Amps @ 120, 240 or 480 VAC. Five models are 
. available, two which accept 0-10 VDC inputs and three which operate 
from potentiometer inputs. They are compact, epoxy encapsulated in 
phenolic cases to withstand harsh environments and designed to accept 
spade or solder termination. Two hole mounting is provided. 

Models DPDA and DPDB accept DC inputs, and when connected to a 
Triac, will increase the percentage load voltage as the DC input voltage 
is increased. They provide 500 mAmps @ 6 V peak to the Triac's gate. 
Input to output isolation is 500 VRMS. 

Models RPDA, RPDB and RPDD accept potentiometer inputs and when 
connected to a Triac, will reduce the percentage load voltage as the 
potentiometer resistance is increased. They provide· 500 mAmps @ 6 V 
peak to the Triac's gate. There is no isolation between input and output. 

Model Input output 

DPDA 0-10 VDC' 120 VAC 
DPDB 0-10 VDC' 240 VAC 
RPDA Potentiometer lW, 150 KO 120 VAC 
RPDB Potentiometer'l2W, 1 MegO 240 VAC 
RPDD Potentiometer'l2W, 1 Mego 480 VAC .. 

• The Input Is not polarity sensitive but must be limited to 10 VDC • 
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4500 RELAYS 4500 

Miniature Reed Relays 

I PRODUCT TYPES I STANDARD CONTACT I 
FORMS PACKAGE DESCRIPTION I. FEATURES & OPTIONS 

DLSERIES 
• Electrostatic Shield .. MOLDED DIP 
• Diode IC Compatible • High Voltage Breakdown 

( . DRY REED 

DSERIES SPST (1A) 
ENCAPSULATED DIP • Electrostatic Shield 

SPST-NC (1 B) 
Magnetically • Diode SPDT (1C) • Low Thermal EMF 

DPST (2A) Shielded 
• DPDT (2C) SWitching 

MSSERIES & • Multiple Switch Arrangement 
MERCURY WET • Low Thermal EMF 

DESIGNS ENCAPSULATED IN-LINE • High IR to 1013 
Immersion Cleanable • High Voltage Switching 

SPST (1 A) • EMIIRFI Shielding 
SPDT ' (1C) 

BVSERIES 
• Multiple Switch Arrangement 

OPEN FRAME IN-LINE • High Voltage Switching 
Low Cost • Electrostatic Shielding 

ALSERIES 
DRY REED • High Voltage Switching 

~-- MOLDED AXIAL • Lead Forming -~----- . 
SPST (1 A) Low Cost • 50 Watt Switching -- SPDT (1C) --~ .. (Mercury Switch) 

2000 SERIES DRY REED 
ENCAPSULATED AXIAL 

~~ 
SPST-NO (1A) 

Micro-Miniature • Electrostatic Shielding 
SPDT (1C) 

Magnetically Shielded • Fast Operation 
MERCURY 

SPST (1A) 

PSS;;' DRY REED MOLDEDPICO • Ideal For Low Power 
SPST (1A) (0.1 xO.7 Grid) High Density Switching' 
DPST (2A) 

. ! 

PM SERIES 
ENCAPSULATED PICO • Electrostatic Shielding 

DRY REED (0.1 xO.7 Grid) • Epoxy Coated Metal Cover 
SPST (1A) Magnetically Shielded to Minimize EMI 

CUSTOM SPECIALTY DESIGNS TO MEET YOUR APPLICATION. 
catalog Specifications: INPUTS: 5 V, 12 V, 24 V; OUTPUTS: 10 W, 0.5 A, 200 V dc (Form A); 3 W, 0.5 A, 28 V (Form C). 

HigherRatings Avail~ble. Contact Factory For Complete Specifications. . 

rc::::?D ~ EI&S ••• Where Innovation Sets Design Standards. 
l::::::J @ ~ -EI-ect-ro-n-'-ic-'-In-st-ru-m-en-t -&-=-Sp-e-ci-alty--=-Co-rp-.,-4-2 =PI-ea-sa-n-'t s=-tree-t,""":"St-o-=ne-ha-m-, --M-A-02:-1--80~(6:-17)::::-:-43:-:8-5---:-:300~ 
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4500 RELAYS 4500 

AC Solid State Relays 

I PRODUCT TYPE 

I CHASSIS MOUNT 

I DESCRIPTION 

EI SERIES-Optically Isolated 
Zero-Voltage Turn-On. 

INPUT: 3-32 V dc 
OUTPUT: 6,10,25 A @ 120/240 V rms 

SS SERIES-SURGLESSTM 
90° Phase Angle Turn-On 

INPUT: 3-32 V dc, Optically Isolated 
OUTPUT: 6,10,25 A @ 120/240 V rms 

I FEATURES & OPTIONS 

• Resistive & Moderate Inductive 
Load Switching. 

• Superior Thermal Management For 
Long Life. 

• Provides Soft Closure of High & 
Moderately Inductive Loads for 
Long Life. 
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. Zero-Voltage Turn-On Military & Avionics Applications. 

UL Recognized 
CSAPending 

INPUT: 3-32 V dc, Optically Isolated 
OUTPUT: 6,10,20 A @ 120/240 V rms 

I 
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DIP 

SIP 

Double DIP 

CUSTOM 

DPSERIES 
INPUT: 5 V, 12 V, 24 V dc 
OUTPUT: 1.5 A @ 120/240 V rms 

PC SERIES 
Standard 0.600 Pin Spacing With 

Input Pins Offset. 
INPUT: 5 V, 12 V, 24 V dc 
OUTPUT: 2.0 A @ 120/240 V rms 

SP SERIES 
Standard SIP and 1/0 Pin Spacing 
INPUT: 5 V, 12 V, 24 V dc 
OUTPUT: 3.0 A @ 120/240 V rms 

DDSERIES 
Standard 0.600 Pin Spacing With 

Output Pins Offset. 
INPUT: 4--15 V dc, 9-28 V dc 
OUTPUT: 1.5 A, 3.0 A, 5.0 A @ 

120/240 V rms 

• Standard 16 pin PC Layout. 
• Optional Internal Snubber. 
• Discrete Design for Operation Over 

Full Temperature Range. 

• Optional Internal Snubber 
• 24 Pin DIP PC Layout 

• Internal Snubber Standard 

• EI Zero-Voltage Turn-On. 
• SS (SURGLESS) 90° Phase Angle 

Turn-On for Inductive Loads. 
• FB Form B Zero-Voltage Turn-On. 

SPECIALTY DESIGNS TO MEET YOUR APPLICATION. 

120 ~ EI&S ••• Where Innovation Sets DeSign Standards. 
L5 @~,/Electronic Instrument & Specialty Corp., 42 Pleasant Street, Stoneham, MA 02180 (617) 438-5300 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1775 



~I ) e) ELECTRONIC' SPECIALTY DIVISION 
-DATRDN SYSTEMS INC. I 18900 N.E. Sandy Blvd. I Portland, Oregon 97230 I (Area Code 503) 665-0121 I TWX 910-469-8782 

I~ ,I 

The Nation's Most Advanced 
With over 25 years of relay experience our product line now consists of more than 20 standard relays. 
Within the 67,000 square feet of manufacturing space we service the switching needs for major 

Facility for the Development, military and industrial accounts. Quality Control is not an accident here. We believe in and practice 
total control of all factors which could affect the end quality of our product Continual emphasis is I ,I 

"TI Production and Testing of Relays placed on utilizing state-of-the-art in new designs. We encourage all of our customers to visit our 0 ... facility and view the operation first hand . 3 
II> 
:::J 
r:::: 

STANDARD HERMETIC SEALED RELAY SPECIFICATION it 
0 
2" I Max. Pick Up! I Min. Drop Out iil 
Ul_ Coil Latch Voltage! Voltage! I Operate I Release 

Resistance Current @ Current Time Time 
III General Information :!: 10% +25°C @ +250 C Max.' Max.· 
II> 
(j) 40 III 

I 
Especially designed for low power 1PDT Dry Circuit .970 x .970 20mw 50 G's 10 G's I 6.0 VDC I 200 Ohms I 14 MADC 5 MADC I 35.0 ms I 15.0 ms 

& input, as low as 15 mw, with dry or to 5 Amp x 1.781 1PDT 11±1.0 40 to 500 . 12.0 VDC 1000 Ohms 6.3 MADC 2.3 MADC o· 
CD circuit to 5 amps switching ca· 2PDT 28VDC 40 mw ms Hz 26.5 VDC 5000 Ohms 2.8 MADC 1.0 MADC 
III 

ii pability. Resistive 2PDT 
CD ... 
8" 50 :II 

Qu'alified to M5757/9 and 2PDT D/C to 2A .4x .41 250mw 100 G's 30 G's 6.0 VDC 40 Ohms 3.0 VDC m 
~ 

" 
0.6 VDC 4.0ms 4.0 ms r 

II> M39016/6. 28VDC x.800 Pick Up 10 ms 56 to 3000 12.0 VDC 150 Ohms 6.0 VDC 1.2 VDC ~ :::J 
r:::: Resistive ±2.0ms Hz 26.5 VDC 700 Ohms 13.0 VDC 2.3 VDC (JJ 

it 
~ 
r:::: 

55N iil IIh size sensitive latching relay 2PDT D/Cto 2A I .4x .41 I 90 mw I 100 G's I 30 G's I 6.0 VDC 1100 ohmsl 3.0 VDC N/A I 5ms I N/A Ul • po qualified to MIL·R·39016/46 and 28 VDC x.800 Latch/Reset 10 ms 56 to 3000 12.0 VDC 500 Ohms 6.7 VDC 
(JJ /47, all dash numbers. Resistive ±2.0 ms Hz 26.5 VDC 1800 Ohms 12.7 VDC II> 
(j) 
III 

0 88N ::::: 

:& ,Crystal can "Lazy S" header. 2PDT D/C to 2A ,.359 x .797 300 mw 20 G's I 30 G's I 6.0 VDC I 350hmsl 3.2VDC 0.5 VDC I 5ms I 5ms o· 
CD 28 VDC x .875 Pick Up 10±2 56 to 3000 12.0 VDC 140 Ohms 6.5 VDC 1.1 VDC III 

9- Resistive Amps Hz 26.5 VDC 552 Ohms 13.0VDC 2.3 VDC ... 
CD 
0 

~ 171N u.I I Sensitive crystal can relay. I 2PDT I D/Ct02A .4x .8 I 40 mw 50 G's 10 G's I 6.0 VDC I 200 Ohms I 14.2 MADC 1.42 MADC I 15 ms I 10 ms 
28 VDC x 1.280 . Pick Up 10 ±2 ms 10 to 500 12.0 VDC 1000 Ohms 6.3 MADC 0.63 MADC 

Resistive Hz I 26.5 VDC 5000 Ohms 2.8 MADC 0.28 MADC 
~ 

77R Crystal can. 2PDT Dry Circuit 1.4 x .8 x .8751 90 mw I 50 G's I 50 G's I 6.0 VDC 1 100 ohmsl . 3.0 VDC N/A I 5ms I 5 ms· 
m '. Sensitive latching relay. to 3 Amps Latch/ Reset 11 ± 1 ms 56·2000 Hz 12.0 VDC 500 Ohms 6.7 VDC 
m 28 VDC 26.5 VDC 1800 Ohms 12.7VDC i: '.'.":' . ... . ~ !.', ~ Resistive 
CD I I I I I I I I I I 

I~ CD 
Note: Contact factory for specific mounting. or header style. Co) 
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J .]ELECTRONIC SPECIALTY DIVISION ! I~ 'm :s: . 
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CD DATRON SYSTEMS INC. / 18900 N.E. Sandy Blvd. / Portland, Oregon 97230 / (t:.rea Code 503) 665-0121 / TWX 910-469-8782 co w 

STANDARD HERMETIC SEALED RELAY S:PECIFICATION 
Max. Pick Up/ . 

Coil Latch Voltage/ I Voltage/ I operate Release 
Contact Contact : I Coil I Resistance Current @ Current Time Time 

General Information Form Rating Size Sensitivity Shock Vibr,.ltlon Voltage ±100/0 +250 C @1 +25°C Max. Max. 
T( 
0 79N 20G's 1 6.0 VDC '1 35 Ohms 1 I 5ms I .. Crystal can. 2PDT Dry Circuit .4 x .8 x .875. 250 mw 100 G's 3.0 VDC 0.3 VDC 5ms 
3 -- Non·latching relay. to 3 Amps Pick Up 11 ±2 ms 56.20:00 Hz 12.0 VDC 140 Ohms 5.9 VDC 0.6 VDC III " ::J t t:: 28VDC i 26.5 VDC 600 Ohms 12.5 VDC 1.5 VDC ;-

Resistive a 
t:: 
CD BON 

--
1 50 G's 1 20G's 1 6.0 VDC 1 200 Ohms 1 14.2 MADC 1.42 MADC I 15 ms I 10 ms Cit Sensitive - double seal construc· 2PDT Dry Circuit 1.41 x .915 x 1 40 mw 

II> tion. Coils are in hermetically to 3 Amps 1.281 Pick Up 11 ±1 ms 56-20:00 Hz 12.0 VDC 1000 Ohms 6.3 MADC 0.63 MADC 
III 
CD sealed compartments, separate 28VDC : 26.5 VDC 5000 Ohms 2.8 MADC 0.28 MADC 
II> 

from contact chamber. Resistive 0 

~ 
CD .un. 90N Series - Non-latching. 4PDT Dry Circuit .602 x 1.032 80 mw 50 G's 20 G's 12.0VDC 500 Ohms 12.6 MADC 1.26 MADC I 20 ms I 5ms II> .. t to3 Amps x 1.278 Pick Up 11 ±1 ms 56-20'00 Hz 26.5 VDC 2000 Ohms 6.3 MADC 0.63 MADC 
~ l' 28VDC 80mw 50 G's 20 'G's 12.0VDC 500 Ohms 6.3 VDC N/A 9ms N/A 92N~: . • - :II 6' 92N Series -latching. Resistive latch/ Reset 11 ±1 ms 56-2000 Hz 26.5 VDC 2000 Ohms 12.6 VDC m 
s: r 

:> III 

93 -< ::J 
2PDT 10 Amps .515 x 1.032 500mw 50 G's 20 G's 12.0 VDC 65 Ohms 5.8 VDC 1.1 VDC 7 ms 3ms CIJ t:: 

• 
93 Series - Non-latching. ;-

28VDC x 1.300 Pick Up 11 ±1 ms 56-20)0 H~ 26.5 VDC 300 Ohms 12.5 VDC 2.3 VDC a 
t:: Resistive 150 mw 50 G's 20'1's 12.0VDC 240 Ohms 6.0 VDC N/A I 10ms I N/A CD 
Cil 94 1:;..... ~. 

94 Series -latching. latch! Reset 11 ±1 ms 56-20)0 Hz 26.5 VDC 10,00 Ohms 12.3 VDC 
SlO 
CIJ luun. 50 G's 20','s 12.0 VDC 200 Ohms 27.4 MADC 2.74MADC 18ms 5ms III lOON Series - Non-latching. 6PDT Dry Circuit .852 x 1.032 150 mw 
CD 
II> to 3 Amps x 1.278 Pick Up 11 ±1 ms 56-20)0 Hz 26.5 VDC 1000 Ohms 12.2 MADC 1.22 MADe 
0 28 VDC 150mw 50 G's 20 ;,'s 12.0 VDC 250 Ohms 6.1 VDC N/A 8 ms N/A :;; 
Ci' 102N 102N Series -latching. Resistive latch! Reset 11 ±1 ms 56-20)0 Hz 26.5 VDC 1000 Ohms 12.3 VDC CD 
II> 

0 

TU

'. 

103 Series - Non-latching. 4PDT 10 Amps .852 x 1.032 1000 mw 50 G's 20G's 12.0 VDC 32 Ohms 5.8 VDC 1.1 VDC 8ms 5 ms 
a- ~:, 28VDC x 1.3 Pick Up 11 ±1 ms 56-20:)0 Hz 26.5 VDC 150 Ohms 12.5VDC 2.3VDC 

-< Resistive' 300mw 50 G's 20G's 12.0 VDC 125 Ohms 6.1 VDC N/A 9ms N/A 

104" " 104 Series -latching. latch/ Reset 11 ±1 ms 56-201l0 Hz 26.5 VDC 500 Ohms 12.3 VDC 

....-
Miniature coaxial relays with 8" I 1PDT RF to Frequency Range to 500 MHz I 12.0VDC 140 Ohms I 5.9VDC 1.0 VDC I 5ms I 5ms 
min. RF Plus 1.5 Amps VSWR - 1:1.1 Typical. 26.5 VDC 600 Ohms 12.5 VDC 2.3VDC 
RG178 B/ U cables attached. Auxiliary 50 Watt Characteristic Impedance - 50 Ohm Typical. 

1PDT or Max. Cross Talk - 50 dB Typical. 
_ Welded sealing. '. 2PDT RF 5ms 

~ I ~o~~tact factory for specific mounting or header style. I~ 
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ELECTRONIC SPECIAL TV DIVISION 
) .) DATRON SYSTEMS INC. / 18900 N.E. Sandy Blvd. / Portland, Oregon 97230 ..... _._._IIiiiiIlll .... 1III" (Area Code 503) 665-0121 / TWX 910-469-8782 

93 SERIES 
ARC-BARRIER. 

2PDT 
• 500 MW PICKUp· 
• 10 AMPERE DC LOADS 
• 5 AMPERE AC LOADS 
• CASE GROUNDED 

93GB183 

93GB1813 
93GB1861 

93GB184 
. 93GB181.0 

MICRO-MINIATURE HIGH CURRENT TYPE WITH INTERNAL 
ARC BARRIER FOR GROUNDED CASE APPLICATIONS 

SPECIFICATIONS (METHODS PER MIL-R·5757) 
Weight: 2.0 ounces maximum. 

Terminal Finish:Electro·Tin, Type 1 per MIL·T·I0727, 
followed by a Flow Process. . 

Terminal Strength (pull): 5.0 ±0.5 pound in any 
direction. .. 

Case Finish: Non Corrosive. 

Sealing: Seal Test per MIL·R·5757 (10" .SCCPS)" 
DC Call Resistance: ±10% rated value at +25°C. 
Shock: Per MIL·R·5757. Level 4. 

50 G's for 11.0±1.0 Millisecond. 
No contact closures of open contacts. 
10 Microseconds max. chatter of closed contacts. 

Minimum Contact Life (Case Grounded): Tested at 
+ 125°C, with rated contact loads. 
DC Resistive: 100,000 operations at 20 CPM. 
DC Inductive: 100,000 operations at 10 CPM. 
DC Lamp: 100,000 operations at 3 CPM. 
AC Resistive: 50,000 operations at 20 CPM. 

Contact Overload: Two times rated contact loads for 
100 operations. . 

Vibration: Per MIL·R·5757, level 4 except 0.125 inch 
double amplitude, 10 to 56 Hz. 
20 G's max. at 56 to 2,000 Hz. 
No closures of open contacts. 
10 microseconds max. chatter of closed contacts. 

Centrifugal Acceleration: 50 G's, No closures of open 
contacts. 
10 microse,conds max. chatter of closed contacts. 

Moisture Resistance: Per MIL·R·5757, (Call to case 
polarized at 100VDC). 

Dielectric Strength (Sea Level), 1000 VRMS ,between 
open contacts, 500 VRMS Post Life. ' 
500 VRMS between call and case. 
1000 VRMS between all other combinations. 

Dielectric Strength (1.3" Hg), 500 VRMS (Open can· 
tacts 350 VRMS) 

. Insulation Resistance, 1000 Megohms minimum at 
500 VDC (Call to case.500 Megohms at + 1250C), 
10 Megohms Post Life 

Coil ·Overvoltage: Reference Max. rated operate 
voltage. 

Maximum Call Dissipation: 3.5 Watts maximum can· 
tinuous af + 125°C. 

Standard Pickup Power, 500 Mliliwatts at +25°C. 
Contact Ratings (Max. Amperes Per Pole) Case 

Grounded": Contacts monitored per dynamic can· 
tact res. limits. 

Res, 28 VDC, Connected Form C, .10.0 Amperes. 
Res, 115 VRMS 1.p, Connected Form A or B, 7.5 Am· 

peres at 400 Hz. 
Res, 115 VRMS 1.p, Connected Form C, 5.0 Amperes 

at 400 Hz. 
Res, 240 VRMS 1.p, Connected Form C, 3.5 Amperes 

at 400 Hz. 
Inductive, 20 Millihenries, 28 VDC, 5.0 Amperes 

(Load spikes suppressed below 10 VDC). 
Lamp, 28 VDC, 1.5 Amperes (18.0 Amperes Inrush 

for 15 MSEC.) 
Static Contact Resistance High Level: 0.01 OHM maxi· 

mum; 0.02 maximum after life (Measured at or 
above 100 milliamperes and 6 VDC). 

Dynamic Contact Resistance High Level: 1.0 OHM 
max. at or above 500 MA & 28 VAC or VDC. 

Contact Operate Time: 7.0 Milliseconds max. 

Contact Operate Bounce Time: 2.0 MSEC. Max. (Con· 
tacts above lh Ampere) 

Contact Release Time: 3.0 MSEC. max. (Contacts be· 
low lh Ampere) 
5.0 Millisecond maximum. 

Contact Release Bounce Time: 3.0 MSEC. max. (Can· 
tacts above lh Ampere). 
4.0 MSEC. Max. (Contacts below lh Ampere). 

Duty Cycle: Continuous. 

Rated Miss Detection: 5,000 cycles at 5 Hz maximum • 
Current: 0.5 Ampere. 
Voltage: 28 VDC. 
Miss Level, 2.0 OHMS max. 

" Unless otherwise Indicated, values apply throughout the ambient temperature range and with nominal voltage. 

GROUNDED CASE APPLICATIONS MAY HAVE THE LOAD AND COIL 
SUPPLIES ELECTRICALLY CONNECTED TO CASE COMMON 

·STANDARD ADJUSTMENT SCHEDULE 
93 SERIES 2PDT ADJUSTMENT "X" 500 MW 

Call RATED MAXIMUM MAXIMUM MINIMUM 
Resistance 
DC Ohms 

OPERATE VOLTAGE PICKUP VOLTAGE DROP·OUT, VOLTAGE OROP·OUT VOLTAGE 

+25°C NOMINAL MAXIMUM +125OC 

16 6.0 7.2 4.35 

65 12.0 14.4 8.35 

300 26.5 32.0 18.0· 

950 .48.0 57.6 37.0 

5500 110.0 132.0 75.0 

STANDARD TERMINALS 
PLUG:-IN SOLDER-HOOKS 

·~~STYO ' 
f 

NOTE: All Terminals 
Diameters Are 
.050 ±.003 Dia. 

STANDARD CIRCUIT DIAGRAM 

+25OC +125°C +25°C +25OC -65°C 

3.0 2.17 1.5 0.6 0.4 

5.8 .4.17 2.9 1.1 0.7 

12.5 9.0 6.2 2.3 1.5 

22.0 18.5 11.0 4.0 2.6 

53.0 37.5 26.5 9.8 6.4 

HOW TO ORDER 
93G B 18 0 ·1 -X ·300 (*) rPECIAL I 

.
REQUIREMENTS 

·Asslgned 
Number 

COIL RESISTANCE 

ADJUSTMENT SCHEDULE 

HEADER STYLE 

MOUNTING ARRANGEMENTS 
0= Plain Shell 

TERMINAL X1 ~ ~ IS IDENTIFIED A1 B2 X2 . B3 
BY BLUE GLASS . 

. ·~re 
3 = Side Bracket 
4 = 2 Side Studs %" Lg. 

10=2 Side Studs 1/4" Lg. 
13 = Flange Bottom Flush 
61 = Flange Up 1/4" 

ARC BARRIER 

CLASS B TEMPERATURE (-65°C To +125°C) 

SERIES TYPE (2PDT High Current) 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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ELEC\A.TROL 
VARI·PACK REED RELAYS 

Ask for Catalog No. 200102 (was No. 1.21) . 

General Description: 
Elec-Trol Vari-Pack Reed Relays are specially designed to 
meet high performance and quality standards at low cost. 
They are available in both open and sealed versions and 
with coil terminals at the same end or opposite ends of the 
relay. The sealed version is the open version placed within a 
polyester cover then encapsulated. Optional features in
clude magnetic shielding, electrostatic shielding and con
tact run-in. 

PART NUMBER 
COtL 

CONTACT CONTACT COIL . RES. 
FORM RATING V.D.C. (ohms) 

OPEN 'SEALED 
@20·C 

(Resistive) 

1A* 10W VP01A05A10 VPS1A05A10 5 SOO 

.5A IiPo1 AOSA 10 VPS1AOSA10 S 12S 
200V VP01A12A10 VPS1A12A10 12 SOO 

VP01A24A10 VPS1A24A10 24 2000 

.. ,--"_.,,",, .. , _ .. " .. ... , ..•..... "._" . , .. ':::'8~ ;".::;" ~ ~ -".., .......... " ......... -W'-owll'"'\ .... ""'''""'IV ~u "'''''''v 

2A* VP02AOSA10 VPS2AOSA10 S 200 

VP02AOSA10 VPS2AOSA10 6 110 

VP02A12A10 VPS2A12A10 12 440 

VP02A24A10 VPS2A24A10 24 ' 17S0 

VP02A48A10 VPS2A48A10 48 7000 

1A 50W VP01MOSA10 VPS1MOSA10 S 75 

MERCURY 1.0A VP01M12A10 VPS1M12A10 12 300 

WETTED 100V VP01M24A10 VPS1M24A10 24 1200 

VP01M48A10 VPS1M48A10 48 4800 

1AL* 10W VP01LOSA10 VPS1L05A10 S 500 ea. 

MAGNETIC .5A VP01LOSA10 VPS1LOSA10 6 300 ea. 

LATCH 200V VP01L12Al0 VPS1L12Al0 12 1200 ea. 

VPOlL24Al0 VPS1L24Al0 24 4800 ea. 

18* VP01BOSA10 VPS1BOSA10 5 200 

VPOlBOSA10 VPS1BOSA10 S 110 

VP01B12Al0 VPS1B12Al0 12 440 

VP01B24A10 VPS1B24A10 24 17S0 

VP01B48A10 VPS1B48A10 48 7000 

1A1B* VP01FOSA10 VPS1FOSA10 S 110 

VP01F12A10 VPS1F12A10 12 440 

VP01F24A10 VPS1F24A10 24 17S0 

VP01F48A10 VPS1F48A10 48 7000 

1C 3W VP01COSA10 VPS1COSA10 5 500 

.25A VP01COSA10 VPS1COSA10 S 12S 

28V VP01C12A10 VPS1C12Al0 12 500 

VP01C24A10 VPS1C24A10 24 2000 

VP01C48A10 VPS1C48A10 48 8000 

2C VP02COSA10 VPS2COSA10 S 200 

VP02COSA10 VPS2COSA10 6 80 

VP02C12A10 VPS2C12Al0 12 310 

VP02C24A10 VPS2C24A10 24 1250 

VP02C48A10 VPS2C48A10 48 SOOO 

. . 
The relay body is made of durable molded polyester with the 
reed contacts and terminals securely held in place at each 
end of the relay with epoxy. These relays are available with 
contact forms 1A through 6A, 1A and 2A mercury wetted, 
1 A latching, 1 B, 2B, 1 A 1 B, 2A 2B, and 1 C through 4C, also 
available with end to end coil termination. Consult factory 
for other coil or switch configurations. 

WtDTH 

CIRCUIT DIAGRAM 
(Top View 01 Relay) 

OPEN SEALED 

I 3 2 

.3S .41 ~ 
~ 1 0 
E 4 

.. ".-".,., ... _ ..... ... - _.", ..... " ... ,--, ........ ,-

I 3 • 2 

.44 .49 w= 
J 11 0 
E 4 • .100 

0 °t 0 o Width 
4 E 

01 0 
UP : 

.44 .49 f~ 
2 3 I 

I 3 E 2 

.44 
-~..!~~rSET 

.49 lal 

+f' 1w·l ,,- RESET 

• 4 • 
I 3 2 

'ftii'!~-.44 .49 

000 
E 4 

I 3 • 2 

.55 .SO '~-
E 4 • , 

I 3 2 

.44 .49 ~ 
E 4 5 

I 3 • 2 

.55 .6Q .~ 
4 • 7 8 

.100 
0 OPEN .100 o (See Table) 
0 

:~ .100 
0 

.L ~--:-_____ --, 
~ SEALED 

.100 
0 0 
0 0 

.100 
0' SEALED 0 

100 
.100 

0 0 
0 0 

To order available options, 
change last digit of part 
number from (0) to: ' 

f 
Width 

(See Table) 

~ 

(1) ElectromagnetiC Shielding, 
(2) Electrostatic Shielding 
(3) EM & ES Shielding 

'" UL Recognized 

Eilec-Trol, Inc., 26477 N. Golden Valley Road, Saugus, CA 91350, (213) 788-7292, (805) 252-8330, Telex: 1,8-1151 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'1779 
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RELAYS 

t $ .t ELEC\ATROL 
BLUE BOY REED RELAYS 

COIL MAX. MIN. 
RES. PART COIL OHMS 

OPERATE RELEASE 
NUMBER V.D.C. @20'C 

V.D.C; V.D.C. 

±IO% 
@20'C @20'C 

BBSIA SERIES 
BBS1A05Al.0 5-6 500 3.B 0.5 
BBS1A06Al0 5-6 125 3.B 0.5 
BBS1A12Al0 12 500 B.O 1.0 
BBS1A24Al0 24 2000 16.0 2.0 
BBS1A4BA10 48 8000 32.0 4.0 

BBSIC SERIES 
BBS1C05Al0 5-6 200 4.0 0.5 
8BSlc06Al0 5-S 125 4.0 0.5 
BBS1C12Al0 12 500 8.0 1.0 
BBS1C24Al0 24 2000 IS.0 2.0 

BBSIA (Electro-
.t.tlc Shield) 

BBS1A05B12 5-6 500 3.8 0.5 
BBS1A06B12 5-S 125 3.B 0.5 
BBS1A12B12 12 500 B.O 1.0 
BBS1A24B12 24 2000 16.0 2.0 
BBS11\4BB12 48 BODO 32.0 4.0 

BBF1A SERIES 
BBF1A05Al0 5-S 500 3.B 0.5 
BBF1AOSA10 5-S 125 3.B 0.5 
BBFfAI2"',0 12 500 8.0 1.0 
BBF1A24AtO 24 2000 16.0 2.0 

BBMIA SERIES 
BBM1A06Al0 5-S 125 3.B 0.5 
BBM1A12Al0 12 500 B.O 1.0 
BBM1A24Al0 24 2000 16.0 2.0 

BBWIA SERIES 
BBlJ)llA05B30 5-6 400 3.B 0.5 
BBW1A06B30 5-6 100 3.8 0.5 
BBW1A12B30 12 400 8.0 1.0 
BBW1A24B30 24 lS00 16.0 2.0 
BBW1A46B30 4B S400 32.0 4.0 

BBVIA SERIES * 
BBV1A05Al0 5-6 500 3.8 0.5 
BBV1AOSA10 5-6 280 3.8 0.5 
BBV1A12Al0 12 1120 8.0 1.0 
BBV1A24Al0 24 4480 16.0 2.0 

BBV1A05A30 5-6 500 3.B 0.5 
BBV1A06A30 5-6 2BO 3.B 0.5 
BBV1A12A30 12 1120 8.0 1.0 
BBV1A24A30 24 44BO 16.0 2.0 

*UL Recognized 

Random Vibration lOG. 20 to 2000 Hz 
Maximum Shock 25G 
Maximum Initial Contact Resistance 200 Milliohms except 

BBW1A and BBV1AXXA30 SERIES of 500 Milliohms 

BBS1A SERIES 

-.u r---l.'l:' --I . 

NOMINAL TIMING MINIMUM BREAKDOWN 
MILLISECONDS MAX. V.D.C. 

COIL 
OPERATEI RELEASEI V.D.C. OPEN INSULATED 
BOUNCE BOUNCE CONTACTS TERMINALS 

0.4/0.3 0.11- B.O 300 1500 
0.4/0.3 0.11- B.O 300 1500 
0.4/0.3 0.11- 16.0 300 1500 
0.4/0.3 0.11- 32.0 300 1500 
0.4/0.3 0.11- 64.0 300 1500 

0:610.4 0.5/1.2 8.0 250 1500 
O.S/O.4 0.5/1.2 8.0 250 1500 
0.6/0.4 0.5/1.2 16.0 250 1500 
0.S/0.4 0.5/1.2 32.0 250 1500 

0.4/0.3 0.1/- B.O 300 1500 
0.4/0.3 0.11- B.O 300 1500 
0.4/0.3 0.11- 16.0 300 1500 
0.4/0.3 0.11- 32.0 300 1500 
0.4/0.3 0.11- S4.0 300 1500 

0.4/0.3 0.1/- B.O 200 1500 
0.4/0;3 0.11- B.O 200 1500 
0.4/0.3 0.11- 16.0 200 1500 
0.4/0.3 0.11- 32.0 200 1500 

0.4/0.3 0.11- 8.0 200 1500 
0.4/0.3 0.1/- 16.0 200 1500 
0.4/0.3 0.1/- 32.0 200 1500 

0.7/0.3 0.3/- B.O SOO 1500 
0.7/0.3 0.3/- B.O 600 1500 
0.7/0.3 0.3/- 16.0 600 1500. 
0.710.3 0.3/- 32.0 SOO 1500 
0.710.3 0.3/- 64.0 SOD 1500 

0.4/0.3 0.11- 8.0 300 5000 
0.4/0.3 0.11- 8.0 300 5000 
0.4/0.3 0.1/- IS.0 300 5000 
0.4/0.3 0.1/- 32.0 300 5000 

0.4/0.3 0.11- 8.0 500 5000 
0.4/0.3 0.11- '8.0 500 5000 
0.4/0.3 0.11- 16.0 500 5000 
0.4/0.3 0.11- 32.0 500 5000 

Minimum Insulation Resistance 1010Q except 
BBSIC SERIES of 109Q 

. BBS1C SERIES 

Ask for Catalog No. 200100. 

MAXIMUM DC 
RESISTIVE CONTACT 

RATING 

WATTS AMPS VOLTS 

10 
10 
10 
10 
10 

3.0 
3.0 
3.0 
3.0 

10 
10 
10 
10 
10 

10 
10 
10 
10 

3 
3 
3 

50 
50 
50 
50 
50 

10 
10 
10 
10 

10 
10 
10 
10 

0.5 200 
0.5 200 
0.5 200 
0.5 200 
0.5 200 

0.25 28 
0.25 28 
0.25 28 
0.25 28 

0.5 200 
0.5 200 
0.5 200 
0.5 200 
0.5 200 

0.5 100 
0.5 100 
0.5 100 
0.5 100 

0.1 28 
0.1 28 
0.1 28 

1.0 200 
1.0 200 
1.0 200 
1.0 200 
1.0 200 

0.5 200 
0.5 200 
0.5 200 
0.5 200 

0.5 350 
0.5 350 
0.5 350 
0.5 350 

BBS1A 
(Electrostatic Shield) 

CIRCUIT 
DIAGRAM 

(TOP 
VIEW) 

0 
~ 
cJ 
c} 
c} 

0 
~ 

z,:l:====:j --<§1::.'~ ) ...... 
1 IS!DN ~~o .. -(J' .. '~ 

-l ~ 0' ~»~ +:i. . . E .. -dJ· ~.m' 

~ "', ~;.~" 
. r-;;:: ~ ~B~ 1-- r:. 

BBF1A SERIES BBM1A SERIES BBW1A SERIES BBV1A SERIES 

Elec-Trol, Inc., 26477 N. Golden Valley Road, Saugus, CA 91350, (213) 788-7292, (805) 252-83:30, Telex: 18-1151 
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4500 RELAYS 

ELEC'l\TROL 
DIP/SIP REED RELAYS 

C~~1~CTI ______ -r ________ -' __________ 1 

1A 
SPST· 

NO 
B Pin YES 
DIP 

BPin 
DIP 

B Pin 
DIP 

4 Pin 
SIP 

YES 

YES 

NO 

Ask lor Catalog No. 200101 
(was No. 103) 

CIRCUIT DIAGRAM 
(Top View of Relay) 

14 13 9 8 

~~ H~l1 
1 2 6 7 

14 13 9 B 

~ 
1 2 6 7 

14 13 9 8 

~ 
1 2 6 7 

1413 98 1A 
Mercury 
Welled ~J~" YES !'l ~ I 

2A 
DPST· 

NO 

18 
SPST· 

NC 

1C 
SPDT 

For electrostatic shielding add -0210 PIN 

.310 .280 .375 

1 2 6 7 

14 13 9 8 

t-...!../~ 
B Pin YES ~ DIP 

I 2 6 7 

14 13 9 8 

~ B Pin NO 

rf-':J] DIP 

I 2 6 7 

4 Pin 
NO 1 ~ 1 SIP 

+3 -, 
14 13 • 8 

B Pin YES ~ DIP rf-':J] 
+ -

I 2 6. 7 

----l .250 I-- I-- .750 ---l 

4500 

m~ l IJ'02O 
See Note 4 'UI4 .290 MAX. MAX. , ~ 

~---dora:l V ]' rr V tt 
-l~1 ~ I- .075 . 1.200 1.2001.200 I· t 

r----.750i 
-,-----r 

Notes: 1. All dimensions are in inches. 
2. Tolerances unless otherwise specified are ±.015". 
3. Terminals are .010" ±.005" X .020;~ ±.005"; solderable . 
4. Dot indicates terminal NO.1. . 075 

Elec-Trol, Inc., 26477 N. Golden Valley Road, Saugus, CA 91350, (213) 788-7292, (805) 252-8330, Telex: 18-1151 
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4500 RELAYS 4500 

ELEC'!\TROL Ask lor Catalog No. 200003 

OPTO ELECTRONICS 

SUBMINIATURE OPTICALLY COUPLED 
SC6, sca & sa SERIES SOLID STATE RELAYS 

FOR AC LOADS AND DIRECT OPERATION FROM LOW-LEVEL LOGIC CIRCUITS 

The SC6, sce, and SB Series are complete zero cross solid state relays. If 
your load requires greater than,the.O.75 Amp offered by the SB Series, the 
SC6 may ba used to drive a triac; "This combination retains the advantage of 
high transil1nt.lmmunityand tight zero cross window of the SC6. 

The Input circuit consists of a Ga As LED; the output consists of a pair of 
back-to-back SCR's controlled by proprietary IC circuits. Upon activating the 
LED Input, the LED emits infra-red light whiCh Is trensmltted through an opti
cally transparent media to the output circuit. The IC's detect the Zllro crossing 

. of the AC voltage and enable the photo-sensitive SCR's for the duration of the 

Input. This arrangement is more resistant to line borne transients than conven
tional circuits and eliminates the use of an AC rectifier bridge. The dual SCR 
output affords better commutation and Improved power dissipation over single 
thyristor output stages. The component count Is significantly reduced, im
proving reliability. 

The 513-5421/58-5422 perform the same circuit function as the Teledyne 
642-1/842-2 units. Input voltage however is nominally 5VDC. For higher Input 
vollages, a series resistor must be added to the input . 

ELECTRICAL CHARACTERISnCS (25°C free air unless otherwise specified) 

Rated Voltage 

RATINGS 
OUTPUT 

SA-l000 and 
SCaSeries 

ACTUAL SIZE 

~ ;.~r:wr 

S8 Series SC6Serles 

SC SERIES RATING SB SERIES RATING 

CIRCUIT DIAGRAMS 
(Top View) 

,~. ,. . 
, . ,. · . 

SC6Serles 

,~. ,. , , 

· . ,. · . 
sca Series 

SA-lOGO 

Elee-Trol, Inc., 26477 N. Golden Valley Road, Saugus, CA 91350, (21,3) 788-7292, (805) 252-8330, Telex: 18-1151 
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4500 RELAYS 4500 

ELEC'l\TROL Ask for Catalog No. 200003 

OPTO ELECTRONICS 

SUBMINIATURE OPTICALLY COUPLED 
SA-1000 SOLID STATE AC/DC SWITCH 

The SA-1000 is a versatile unit that can act as an AC/DC input device or DC 
output device as well as a zero cross detector or voltage level sensor in other 
applications. 

input through dropping resistors. The electrically isolated output circuitry 
detects the presence of the LED state and provides an output capable of 
sinking 200mA. 

The SA-1000 is designed to perform the function of sensing the state of 
AC or DC voltages and reporting their status back to the low level control 
logic while providing a very high degree of isolation between these different 
systems. This is a.ccomplished by using the drive voltage to activate an LED 

The SA-1000 has an output response time adjustment which allows the 
device to detect or ignore the zero crossover point of an A.C. input signal. 
The adjustment is controlled by a resistor (Rt) connected to pins #5 and #7 
and typically varies over a range of 220k to 2.2m 0 h ms. 

ELECTRICAL CHARACTERISTICS (25°C free air unless otherwise specified) 

n ~ •• OR 

',. 

INPUT MIN TYP MAX 

Forward voltage Vf ±f5 
Operating current 1 5 

Continuous forward current i 40 

SUPPLY (Vee Pin 8) 

~IJr~ly .. "nlt;:l~p' ., .. .. , . .. .. ,_ .. _ .... ,- ... , .... ..... _ .. . _- 41> .. "., . 7 

Supply Current 0,2 

OUTPUT (PinS) 
Off state voltage 30 
On state current 200 

On state voltage 0.12 

On state voltage 1.2 

Power dissipation 240 
Derate Linearly from 40'C 4 

Output Voltage 30 

COUPLING 

Isolation voltage (input to output) 2500 

Isolation resistance 1011 

Coupling capacitance (input to output) 6 

TEMPERATURE RANGE 

Storage 

Operating 

Max Lead soldering time @ 260'C 

£~~ ~ffiffi:B' 

,015[1.11] 
TDTOP OF_II+-

FRAME I 

-":['_"'~ T~~ 

PIN #1 --I !-[;~~,'" 
-L.l. 

I rm~!("~~14'OIlI 
.iiTiP t 
13.31 

-, - -...J 1--.018 :.002 

.008 [.2J 

.menl 
LEAD 

THICKNESS 

SA 1000 
and 

sea Series 
(mm) 

( .... !.051] 

All UnIIa Except SA 1000 

.......... r-... 

MAXIMUM DIMENSION 
& PIN DESIGNATION 

.075(1.1'\:1 . 
TO TOP OF _II-

FRAME I 

'''''''''''~ T~~gF 
~ 

.008(.2] 
- __ .IDDTyp .m(.1i] 

I [2.$4) ~'THI~E~ESS 

~
_""'_'" ..L__f .11014.011 

.1SlYp -, 

,~- S8 Series 
f --ll- ·~.~:;:~~:I (mm) 

UNITS TEST CONDITIONS 

VDC If = 20 mA 

mARMSorDC IL=10mA 

mARMSorDC 

!-- 0> 
V . ,-"., -- . ..... .. 

mA Vcc - 5V 

V 

mA 

V Isink - 10 mA 

V Isink = 200 mA 

mW 25'C 

mW/'C 

V 

Voc t -1 min. 

Ohm 

pf 

-40'C to 100'C 

- 20'C to 70'C 

7 sec. 

'~~ -r .300(7.82) 
(8731 lOCl.,OF 

/,",,~2i""""3~..l U . 
PIN.' 10I)1Yf! 

~~"'b 'mJ:!I1 
. . ....!..J. THlCICNESS 

.13TYP. ,,3' sca Series 
io.::.~ (mm) 

PART NUMBER DESCRIPTION: 

SC620 

f'... Complete zero _ 0- 1SmA Tr~
~lnput 

cross solid state------' 2-SmA 

50 " " " AmbifInI,....(+"C) " 
, 

DERATING CURVE 
FOR TEMPERATURE 

relay in mini-DIP Package Size Output 
package. 6-6 pin 1-120VAC 

8-8 pin 2-240VAC 

Elec-Trol, Inc., 26477 N. Golden Valley Road, Saugus, CA 91350, (213) 788-7292, (805) 252-8330, Telex: 18-1151 
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Immediately Available Off · the · Shelf 

AC - DC GENERAL PURPOSE AC POWER RELAYS 
RELAYS· 

ACPOWERCONTACTORS DCPOWERCONTACTORS 

AC INDUSTRIAL MINIATURE DC 
CONTACTORS SENSITIVE RELAYS 

Forlnforma-tion Call 1-800/348-3371 
In Indiana Call 1-219/722-2244 or Contact: 

Stancor,131 Godfrey Street, Logansport, Indiana 46947 

UNITED 
TECHNOLOGIES 
HAMILTON STANDARD 
CONTROLS 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4500 RELAYS 

:i®Fifth Dimension 
Mercury Film Relays 
• Solid state circuit compatible • Two billion cycle reliability • Switch dry circuit 
or power loads • No contact bounce • Operate in any position 

4500 

Series K Relays 
Epoxy sealed, these 
miniature relays are 
available with axial 
leads or pins for PCB 
mounting. Solid State 
signal compatibility. 

rY''----t-1 ,00 Max, ---r-'1''1 ! I ,2'5 t 
\ ' ',0 Max 

,02 Dia. Typical 

In addition to excellent signal handling capabilities, long life and 
low noise, Fifth Dimension Series K mercury film relays offer 
unusual design freedom. Small size, rugged construction-the 
mechanism is cased in metal, not glass-and the ability to 
operate in any position allow their use in applications not 

possible with conventional mercury relays. Series K relays are 
currently in use in microprocessor input interfaces, modem line 
pulsing, telephone line switching test systems, touch tone 
convertors, automatic test equipment, data acquisition systems 
and industrial controls. 

Series K 
aftl""". c,,"+".;".~ .... _ .. _JI .. -_ .................. -

Axial distance bet~een 
pins, all models, 
1 inch nominal. 

Specifications 

Contact Form 
Bounce Time 

r----------------. 
I I 

1 , ./" I 

""-'-----,,2-0 '-I VJ.J.AAJ :----'-' 
t L _______________ .J 

K1825 (Axial Leads) 

r---------------, 
I ,/6 I ,--0: :0 

'~O L ______ ~ _____ J 0 

K1829 (P.C. Leads) 

f o 13-------·---------' 
,20 I /6 I 

0r-- 10 
.20 0 1 I I: ________________ J 

K1832 (P,C. Leads) 

SPST-NO Contact Res. Stability ±0.02 Ohms 
None Contact Breakdown Volts 1000 VAC RMS 

Life Indefinite (Special to 2000 VAC RMS) 
Load Current to 52 VDC 0.25 Amperes Operational Temp. Range - 38°C to + 85°C 
Load Current to 200 VDC 0.1 Amperes Storage Temp. Range - 55°C to + 105°C 
Contact Resistance 0.20 Ohms' Arc Suppression Suggested Yes 

~ en .c CD 
0 Cl a.. '5 <Il 
+1 .l!l .l!l Cii" Cii" U 0 "'" .l!l iL ~ 0 "iii~ (5 g .s .s ~~ 

0 <Il (5 
CD > 1Il 0 <Il a.. "C:o. 

> 0 U 0 en CDgO 
c: CD CD CD CD e al> ('I) " .- o.~ 

"§ til E E til CD ·0 ~ <Il "Ec: .9 E 1ii ~Q U CD CD i= i= 
~ 

o~ ·w a. CD UO c: ~ "5 0" 
"iii CD CD CD 0 ~ til ~~-c: 0 a: "§ til :a 0" 

~ "'" a. 
·E a: 

iii iii 
<Il .!!! -"'" 0 <Il c:c:-

CD CD =!ll 0 0 g><Il~ 0 ·0 ::J ::J a. CD CD 0 ... .c .c c: 
Z U ~ ~ 0 a: a: UIII :> en w ~Ci5 

K18XX-2-5-2 5 100 4 0.5 4.0 4.0 107 ~ l' l' I st 
til 

Cl Cl 
K18XX-2-12-2 12 575 9.6 1.2 4.0 4.0 107 E LO 0 St 

a: 

~ 
C\I 

K18XX-2-24-2 24 2300 19.2 2.4 4.0 4.0 107 0 

* 
til St 

III 
~ K18XX-5-5 5 50 4 0.5 3.5 3.5 109 > Op 

109 
0 Cl Cl 

1 K18XX-5-12 12 288 9.6 1.2 3.5 3.5 0 0 0 Op LO ('I) v 
K18XX-5-24 24 1150 19.2 2.4 3.5 3.5 109 ~ t -V Op 

(XX indicates footprint) 

Reliability is based upon tests conducted on over 200 relays which were exercised a total of over 34 billion operations. Specified values should not be considered as a guaranteed 
performance for a single relay. but rather a prediction of the performance of the cumulative results of a universe of units. 

'Contact resistance is measured at end of switching capsule and does not include terminal lead lesistance. 
All specifications typical and subject to change without notice. * FIFTH DIMENSION, INC. 

801 New York Avenue, Trenton, NJ 08638 • Tel: 609-393-8350 • TWX: 510-681-8412 
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4500 
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. FUJIT$U. , . 

11111111111111111111111111111111111111111111111111111111111111111 RELAYS 
MINIATURE RELAYS 
FOR P.C. BOARDS 
FBR111 'AND FBR111 N SERIES 
SPDT 3A-28V DCI120V AC. 
6A-28V DC/120V AC 

FBR111N 

The Fujitsu FBR111 and FBR111 N Series are 
low cost SPOT relays with a versatile switch
ing capability. The contact is rated 3A, 28V 
DC; 3A 120V AC for standard contact, or up 
to 6A, 28V DC; 6A, 120V AC for special heavy 
duty contact. 

These small size, sensitive relays, designed 
to be mounted on printed circuit boards, fea
ture simplified construction and a low power 
dissipation. 

It is ideal for use in audio equipment, busi
ness machines, vending machines, security 
systems, game machines and automotive ap
plications. 

The FBR111 N Series is the immersion 
cleanable version where printed circuit board 
cleaning is required. 

The relay specified FBR111 U is UL recog
nized for office equipment and business ma
chines. (File No. E63615.) CSA certified. 

RELAYS 4500 

ENGINEERING DATA 
Item Specifications 

Contact Arrangement SPOT 
Contact Ratings Rating UL Rating 

Contact Materials Contact Materials 2HV (~~SOi~~I~~) Ali ~HV (~~~~ti~~i ,\I, 
No suffix Silver 3A 3A 

-K SlIver·Cadmlum Oxide 3A 3A 
-M Gold·Plated Sliver 3A IA 
-W Special Alloy 6A 8.5A (0.8 pF @ 120V AC) 

Initial Contact Resistance tOOmn max. (at 6V OC 0.5A for No mark or -M, 6V DC 1A for ·K or .W) 
Rated Coli Voltage 5, 6, 9, 12, 24V DC 
Coli Power Dissipation Standard: 0.36W approx. at rated voltage 

Coli Temperature Rise 
UL Type: 0.50W approx. at rated voltage 
Standard: 30°C max. at rated voltage 
UL Type: 40°C max. at rated voltage 

Insulation Resistance loolln min. at 500V DC 
Dielectric Withstanding Voltage 500V AC tor I minute 
Operate Time 20 ms max. at rated voltage 
Release Time 10 ms max. 
Life Expectancy - Mechanical 10 x 10' ops. min. 

Electrical 100 x 10' ops. min. at rated load 
Vibration 10 to 50Hz (Dual amplitude: 1.5mm) 
Shock lOG (11 msl 
Temperature Range Standard, -30°C _ +65°C - UL Type, -30°C _ +55°,C 
Weight 15 gr. approx. 

SELECTION TABLES 

Contacts 
Rated Coli Resistance Plck·up 

FBR111 Voltage inn:!:IO% Voltage 
Type Arrangement Materials' in V DC at 20·C at 20·C Designation 

No Suffix 5 70 Less Than FBRI11COO05 
-K 6 100 80% of FBRIII CD006 

Standard SPOT -M 9 225 Rated FBRl11COO09 
-W 12 400 Voitage FBRl11CDOl2 

24 1600 FBRl1 I CD024 
No Suffix 5 50 Less Than FBR111UD005 

-K 6 72 75% of FBRlll UD006 
UL Type SPOT -M 9 160 Rated FBR111 UD009 

-w 12 290 Voltage FBRl11UOOI2 
24 1150 FBR111 U0024 

Contacts 
Rated Coli ReSistance Pick·up 

FBR111N Voltage in O±10% Voltage 
Type Arrangement Materials' in V DC at 20·C at 20·C Designation 

No Suffix 5 70 Less Than FBR111 NCD005 
-K 6 100 80% of FBR111 NCD006 

Standard SPDT -M 9 225 Rated FBRlll NCD009 
-W 12 400 Voltage FBRlllNCD012 

24 1600 FBR111 NCD024 
No Suffix 5 50 Less Than FBR111NUD005 

-K 6 72 80% or FBR111 NUOO06 
UL Type SPOT -M 9 160 Rated FBRlll NUOO09 

-W 12 290 Voltage FBR111NUDOl2 
24 1150 FBR111NUD024 

or er. Note 1. 4HV rate a vOltage re ays are avaiiab e on spec a 
2. Each product bears Its own deSignation on the top of the cover, but initial code 'FBR' Is omitted . 

• Add $0.14 to price for -K, $0.28 for -M, $0.14 for -W. 

,-

For CSA certified relays, -CSA suffix must be added to part number 01 UL type. Price Is same as UL type. 

Price 
$1.70 
1.70 
.1.70 
1.70 
I.B4 

$1.84 
1.84 
1.84 
1.84 
1.96 

Price 
$2.04 
2.04 
2.04 
2.04 
2.18 

$2.18 
2.18 
2.18 
2.18 
2.32 

FUJITSU AMERICA, INC. I COMPONENT DIV. I 918 Sherwood Drive, Lake Bluff, IL 60044 I (312) 295-2610, Telex 206196, TWX 910-651-2259 
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4500 RELAYS 4500 

FUJITSU COMPONENTS 

ULTRA-MINIATURE 
RELAYS FOR 
P.C. BOARDS 
FBR211 AND FBR211 N SERIES 
SPOT 1A-28V DC, O.5A-120V AC 

''f'" F~R211~ 
The FBR211 and FBR211 N Series of ultra
miniature relays allow high component densi
ties for savings in both equipment size and 
cost for the printed circuit board. The FBR-
211 N Series is suitable for immersion clean
ing in freon and aqueous systems. 

DIMENSIONS uni,!:inlil(inCh) 
FBR211' . '. 
,10.6MAX 

.~~~.~""""'I 
7.62 oC! .2.54 

1.300) - (.100) 

)"r'-~_ 

it,;f~ 
2.54 (.4001 

, (.1001 

SCHEMATIClt(BOTTOM Views) 

FBR211N .~ 
12.1MAXIl\2! .. 17.1MAX· r-1.476Jp r-'"1.61J~:hl 

GJ···········.····.·.····· .. n .•..•. ' .. "' ... ~. .C2J, .... : ..... . . _,. .. ". .. ... ': . ~ 

'U-'>~ 
i.7.62J 2.54U-,O.lSJt; 

1.300) . . (.100) ·>C~00}'.f.0751 

ENGINEERING DATA 
Specifications 

Item Standard Mode I Hlgb Sensitivity Model 
Contact Arrangement SPDT 
Contact Ratings lA at 28V DC. O.SA at 120V AC (resistive) 
Initial Contact Resistance 100mf! max. at 6V DC, O.SA 

These highly sensitive relays with gold
clad SPDT contact arrangements are ingeni
ously designed so as to offer flux-contamina
tion-immunity and load handling capabilities 
of 1A at 28V DC or 0.5A at 120V AC under a 
resistive load. The 0.1/1 grid spacing of ter
minals makes these relays ideally suited for 
printed circuit board applications requiring 
high density mounting and for use in audio 
and wireless communications, office and 
vending machines, automobiles and various 
control applications. 

Contact Materials Standard: GoJd overlay sliver (-M).- Low Level: Gold overlay silver-palladium alloy (-P 
Rated Coil Voltage 
Coil Power Dissipation 
Coil Temperature Rise 
Insulation Resistance 
Dielectric Withstanding Voltage 
Operate Time 
Release Time 
Life Expectancy - Mechanical 

Electrical 

Vibration 
Shock 
Temperature Range 
Weight 

SELECTION TABLE 
Contact Rated Coil Resistance Pick-up 

Arrange- Scbe- Voltage Inf!±10% Voltage 
Type ment Materials malics In V DC at 20°C at 20°C 

Gold Overlay I.S S 
Sliver (M) or 3 20 Less 
Gold Overlay S 56 Than 

Standard SPDT Silver- A 6 80 70% of 
Palladium 9 180 Rated 
Alloy (P)· 12 320 Voltage 

24 1280 
Gold Overlay 1.5 5 
Silver (M) or 3 20 Less 
Gold Overlay 5 56 Than 

Standard SPOT Silver- B 6 80 70% of 
Palladium 9 180 Rated 
Alloy (P)· 12 320 Voltage 

24 1280 
Gold Overlay I.S 12 
Sliver (M) or 3 45 Less 

High SPOT Gold Overlay 5 120 Than 
Sensitivity Silver- C 6 180 70% of 

Palladium 9 400 Rated 
Alloy (P)· 12 700 Voltage 

24 2800 
Gold Overlay 1.5 12 
Silver (M) or 3 45 Less 

High SPDT Gold Overlay 5 120 Than 
Sensitivity Silver- E 6 180 70% of 

Palladium 9 400 Rated 
Alloy (P)' 12 700 Voltage 

24 2800 . . . . Note. Each product bears Its own deSignation on the top of the cover, but Initial code FBR IS omitted • 
• Add $0.32 to price or -P contact material. 

1.S, 3, S, 6, 9, 12, 24V DC I O.4SW at rated voltage 0.20W at rated voltage 
4SoC approx. at rated voltage 2SoC approx. at rated voltage 
100Mf! min. at SOOV DC (ai 20°C 6S% RH) 
SOOV AC for 1 minute 
S ms approx. (at rated voltage, 20°C) 
S ms approx. 
S x'16' ops. min. 
300 x 10' ops. min. at lA 28V DC. resistive 
100 x 10' ops. min. at O.SA 120V AC. resistive 
10 to 40Hz (Dual amplitude: 1.Smm) 
lOG (11 ms) I 6G (11 ms) 
-2SoC to +SsoC I -2SoC to + 7SoC 
4 gr. approx. 

FBR211 FBR211N 
Price· Price· 

Designation -M Type Deslgnallon -M Type 

FBR211AD001-M or P $1.82 FBR211 NADOOI M20 or P20 $2.30 
FBR211AD003-M or P 1.82 FBR211 NAD003-M20 or P20 2.30 
FBR211ADOOS-M or P' 1.82 FBR211 NAD005-M20 or P20 2.30 
FBR211 AD006-M or P 1.82 FBR211NAD006-M20 or P20 2.30 
FBR211AD009-M or P 1.82 FBR211 NAD009-M20 or P20 2.30 
FBR211AD012-M or P 1.82 FBR211 NA0012-M20 or P20 2.30 
FBR211AD024-M or P 1.98 FBR211 NAD024-M20 or P20 2.46 
FBR211BD001-M or P $1.82 FBR211 NBDOOI M20 or P20 $2.30 
FBR211 BD003-M or P 1.S2 FBR211 NBD003-M20 or P20 2.30 
FBR211 BD005-M or P 1.82 FBR21 1 NBD005-M20 or P20 2.30 
FBR211 BD006-M or P 1.82 FBR211 NB0006-M20 or P20 2.30 
FBR211 BD009-M or P 1.82 FBR211NBD009-M20 or P20 2.30 
FBR211BD012-M or P 1.82 FBR211NBD012-M20 or P20 2.30 
FBR211 BD024-M or P 1.98 FBR211 NBD024-M20 or P20 2.46 
FBR211CD001-M or P $1.96 FBR211 NCD001-M20 or P20 $2.44 
FBR211 CD003-M or P 1.96 FBR211 NCDOOJ-M20 or P20 2.44 
FBR211 CD005-M or P 1.96 . FBR211 NCD005-M20 or P20 2.44 
FBR211CD006-M or P 1.96 FBR211 NC0006-M20 or P20 2.44 
FBR211CD009-M or P 1.96 FBR211 NCD009-M20 or P20 2.44 
FBR211CD012-M or P 1.96 FBR211 NCD012-M20 or P20 2.44 
FBR211CD024-M or P 2.12 FBR211 NCD024-M20 or P20 2.60,_ 
FBR211ED001-M or P $1.96 FBR211 NED001-M20 or P20 $2.44 
FBR211 E0003-M or P 1.96 FBR211 NED003-M20 or P20 2.44 
FBR211 ED005-M or P 1.96 FBR211 NED005-M20 or P20 2.44 
FBR211E0006-M or P 1.96 FBR211 NED006-M20 or P20 2.44 
FBR211ED009-M or P 1.96 FBR211NED009-M20 or P20 2.44 
FBR211ED012-M or P 1.96 FBR211 NE0012-M20 or P20 2.44 
FBR211ED024-M or P 2.12 FBR211 NE0024-M20 or P20 2.60 
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ULTRA-MINIATURE 
RELAYS FOR 
P.C. BOARDS 
FBR221 AND FBR221N SERIES 
DPDT 1A-28V DC, O.5A-120V AC 

FBR221 

FBR221N 

The FBR221 and FBR221N Series of ultra
miniature relays are designed to provide 
high component densities for savings iii both 
equipment size and cost. 

These highly sensitive relays with gold-clad 
DPDT contact arrangements can switch loads 
up to 1A at 28V DC or 0.5A at 120V AC. 

The .1" grid spacing of terminals makes 
these relays ideally suited for printed circuit 
board applications requiring high density 
mounting-and for use in audio and wireless 
communications, office machines, various 
control applications and automobiles. 

RELAYS 4500 

ENGINEERING DATA 
Item Speclllcations 

. Contact Arrangement DPDT 
Contact Rating lA at 28V DC, 0:5A at 120V AC (resistive) 
Initial Contact Resistance 100mO max. at 6V DC, O.lA Initial 
Contact Materials Standard: Gold overlay sliver - Low Level Type: Gold overlay sllver·palladium alloy 
Rated Call Voltage 3, 5, 6, 9, 12, 24V DC 
Coil Power Dissipation Tyglcal 0.5W at rated call voltage at 20°C 
Coil Temperature Rise 50 C approx. at rated yoltage at 20°C 
Insulation Resistance 100MO min. at 500V DC (at 20°C 65% RH) 
Dielectric Withstanding Voltage 500V RMS (60Hz) for 1 minuate 
Operate Time 
Release Time 

10 ms max. at rated Yoltage at 20°C 
5 ms max. 

Life Expectancy Mechanical 5 x 10' ops. min. 
Electrical 300 x 10' ops. min. at 28V DC, lA, resistive 

100 x 10' ops. min. at 120V AC, 0.5A, resistive 
Vibration 10 to 55Hz (Dual amplitude: 1.5mm) 
Shock lOG (11 ms) 
Temperature Range 25°C to +50oC 
Weight . 5 gr. approx. 

SELECTION TABLE 
Rated Coli Resistance Plck·Up 

FBR221 FBR221N Contact Voltage InO±lO% Voltage 
Type Arrangements In VDC at20·C at 20·C Designation Price DeSignation Prlu 

3 18 Less FBR221 0003 • $3.06 FBR221 ND003-20 $3.54 
DPDT 5 50 Than FBR221 0005 3.06 FBR221 ND005-20 3.54 

Standard (Gold 6 72 75% of FBR221 0006 3.06 FBR221 ND006-20 3.54 
Overlay 9 162 Rated . FBR221 0009 3.06 FBR221 ND009-20 3.54 
Sliver) 12 290 Voltage FBR221 0012 3.06 FBR221 ND012-20 3.54 

24 1150 FBR221 0024 3.22 FBR221 ND024-20 3.70 
DPDT 3 18 Less FBR221 D003-P $3.76 FBR221 ND003-P20 $4.24 

Low (Gold 5 50 Than FBR221 D005-P 3.76 FBR221 ND005-P20 4.24 
Level Overlay 6 72 75% of FBR221 D006-P 3.76 FBR221 ND006-P20 4.24 
Load Sliver- 9 162 Rated FBR221 D009-P 3.76 FBR221 NDOO9-P20 4.24 

Palladium 12 290 Voltage FBR221DOI2-P 3.76 FBR221NDOI2-P20 4.24 
Alloy) 24 1150 FBR221 D024-P 3.92 FBR221 ND024-P20 4.40 

Note: Each product bears Its own deSignation on the. top of the cover, but Initial code FBR Is omitted. 

FUJITSU AMERICA, INC. I COMPONENT DIV. I 918 Sherwood Drive, Lake Bluff, IL 60044 I (312) 295-2610, Telex 206196, TWX 910-651-2259 
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LOW PROFILE RELAYS 
FOR P.C. BOARDS 
FBR244 AND FBR244N SERIES 

FBR244 and FBR244N Series Relays are low 
profile. P.C. board relays with 2 Form C 
(DPDT) contact arrangements in D.I.P.-com
patible plastic housing and have a 2.54mm 

- -,-,--" .. ~" .. ::1;:~~!· ~:-!~ ,-::::::~:~:. ,!~> ;:,:-:'.'!~: ··~e-;:::;-~!!='-", 
socket compatibility. Watertight terminal seal
ing prevents relay from contamination by 
soldering flux and N type allows automatic 
wave soldering and board washing without 
relay damage. Single or bifurcated contacts 
switch 1A at 28V DC or O.SA at 120V AC and 
have a rated-load life-time of 5x105 opera
tions. These relays are suitable for telecom
munication equipment, audio equipment and 
business machines. 

RELAYS 4500 

FUJITSU COMPONENTS 

DIMENSIONSD;;;i/r~m·(inCh) 

20 ±O2 ~(.78f ±.008) ..:...., 

9.6±a.2 
(.37B ±.008) 

SCHEMATICS 

ik---t771 
. : · --t:5~ 

MOUNTING HOLE LAYOUT 

8-.p 0.8 (.031) 

--~ I 

7.62 5.08 5.08 7.62 
(0.300) 

I _:f~~ 
(0.300) (O.200) (0.200). ~ 

ENGINEERING DATA 
I Item 
. '~U.Ii.U~i. ';"'1 QLL~itllltaii. "'- - ,.".". 

Contact Material 

Contact Rallng 

I nillal Oontact Resistance 

Ooil Power Dissipation 
Ooil Temperature Rise 

Insulation Resistance 
Dielectric Withstanding Voltage 

Vibration 

Shock 

Operate Time 
Release Time 

Life Expectancy - Mechanical 
Electrical 

Ambient Temperature Range 

Weight 

SELECTION TABLE 

Contact Materials· 

5: Single Gold overlay sliver 
P: Single Gold overlay silver-

palladium alloy 
T: Blfurcaled Gold overlay sliver 
E: Bifurcated Gold overlay sliver-

palladium alloy 

.. 2.54 
«.100) 

Specifications 
." .. .. .. ~ - ..... ",B 

L rU11IL 1.1 
. ...... _-,_ .. " .. " • , ••• ",.n,n . ,.,~ 

Gold overlay silver 
Gold overlay silver·palladlum alloy 
lA at 28V 00 (resistive) 
a.5A at 120V AO (reslsllve) 
100m!) max. at 6V 00 O.IA 

Typical O.SW at rated coli voltage 
SooO approx. at rated voltage 20°0 

100M!) min. at SOOV 00 
SOOV AO for 1 minute 

10 to SS Hz (Dual amplitude: I.Smm) 

lOG (II ms) 

10 ms max. at rated coil voltage 
S ms max. 

10' ops. min. 
S x 10' ops. min. at lA 28V 00 (resistive) - 0.3A 120V AO (resistive) 
la' ops. min. at O.SA 120V AO (resisllve) 

-30°0 to +SooO 

4.S gr approx. 

Coli 
Resistance 

Rated In !) Pick·Up FBR244 FBR244N Voltage ±1D% Voltage 
in V CD at20·C at20·C Designation Price Designation 

3 18 
Less 

FBR244D003/020S $2.66 FBR244ND003/020S 
S SO Than FBR244DOOS/020S 2.66 FBR244NDOOS/020S 
6 72 7S% FBR244D006/020S 2.66 FBR244ND006/02CS 
9 162 of FBR244D009/02CS 2.66 FBR244ND009/02CS 

12 290 
Rated 

FBR244DOI2/02CS 2.66 FBR244NDOI2/02CS Voltage 
24 liSa FBR244D024/02CS 2.80 FBR244ND024/020S 

• Substitute S With P, Tor E for alternate contacl matenals and add $0.70 to pnce for p. $0.32 for T or $1.00 for E. 
For 48V relays add,$O.60 to the prices of the 24V relays. 

Price 
$3.14 

3.14 
3.14 
3.1~_ 
3.14 
3.28 

FUJITSU AMERICA, INC. I COMPONENT DIV. I 918 Sherwood Drive, Lake Bluff, IL 60044 I (312) 295-2610, Telex 206196, TWX 910-651-2259 
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1"""""'""'""""'""""1""'"""'1'"'1"'""""'· .RELA YS. 
MINIATURE RELAYS 
FOR P.C.BOARDS· 
F8R311 (SPDT) AND 
FBR321 (DPDT) SERIES 
3A-28V DC,3A-120V AC 

FBR3ll 

The FBR311 (SPOT) and FBR321 (DPDT) Ser
ies miniature relays were designed to provide 
3 amps ratings contacts, accommodated in 
truly compact packages for P.C. boards. 

These sensitive miniature relays, featuring 
high density mounting, Ilux-contamination 
immunity, versatile switching. performance· 
from signal level to handling 3 amps, are 
ideally suited for such applications as audio 
equipment, office machines, vending ma
chines and automotive or other control appli
cation. These relays are UL Recognized 
(E63615) and CSA Certified (add -GSA suf
fix to PIN). 

MINIATURE RELAYS 
FOR P.C. BOARDS 
FBR351 SERIES 
SPDT 3A-28VDC/120V AC, 
6A-28V DC/120V AC 

FBR351 Series miniature relays are 1 Form C 
compact relays which can be used for a wide 
range of current switching from low levels to 
heavy loads. Two types are available: gold 
overlay contacts with contact ratings of 3A, 
28V DC or 120V AC, and silver cadmium 
oxide contacts in 6A, 28V DC or 120V AC. 
These relays can be easily mounted on a PC 
board and use 3 pitch (7.62mm) pin arrange
ments. What's more, FBR351 Series relays 
endure 6KV at 401' second in lightening. They 
are ideal for use in audio equipment, business 
machines, game machines and automotive 
applications. 

RELAYS 

ENGINEERING DATA FBR311 321 , 
Ilem Speclflcallons 

Contact Arrangement SPOT (FBRS1l) DPDT (FBRS21) 
. Contact Rating 3A at 28V DC, resistive - SA at 120V AC, (resistive) 
Initial Contact Resistance 100mO max. at 6V DC, 0.5A 
Contact Material Gold overlay sliver 
Rated Call Voltage 5, 6, 9, 12, 24V DC 
Coli Power Dissipation 0.45W approx. at rated voltage 
Coil Temperature Rise 35°C approx. at rated voltage 
Insulation Resistance 100MO min. at 500V DC (initial) 
Dielectric Withstanding Voltage 500V AC for 1 minute 
Operate Time 20 ms max. at rated voltage 
Release Time 10 ms max. 
life Expectancy - Mechanical 10 x 10' ops. min., 

Electrical 100 x 10' ops. min. at rated load 
Vibration 10 to 55Hz (Dual amplitude: 1.5mm) 
Shock 10G (11ms) 
Temperature Range SooC to +500C 
Weight 12 gr. approx. 

SELECTION· TABLE 
Contact Rated Voltage Coli Reslslance In Pick-Up Voltage 

Arrangemenl In V DC o ±15% at 20·C al 20·C Designation 
5 58 Less Than FBR311 0005 
6 85 80'10 of FBRS11 0006 

SPOT 9 180 Rated FBR311 0009 
12 SOO Voltago FBR311D012 
24 1250 FBR311 0024 
5 42 Less Than FBR321 0005 
6 60 80'10 of FBRS21 0006 

DPDT 9 135 Rated FBRS21 0009 
12 2S0 Voltage· FBRS21 0012 
24 960 FBRS21 0024 . .. Note: Each product boars Its own deslpnatlon on the top of Ihe cover, but initial code 'FBR' IS omitted . 

For 48V relays add $0.28 to prices of 24V relays. 
ENGINEERING DATA FBR351 

Specificallons 
Ilem Siandard High-power Type 

Contact Arrangement 1 Form C (SPDn 

4500 

Price 
$2.12 
2.12 
2.12 
2.12 
2.26 

$3.S6 
3.S6 
S.S6 
S.S6 
S.50 

Contact Ratings 3A at 28V pC or 120V AC (resistive) 6A at 28V DC or 120V AC (resistive) 
Contact Materials Gold overlay Sliver-cadmium oxide 
Initial Contact Resistance 100mO max. at 6V DC, 0.5A 100m{J max. at 6V DC, 1A 
Rated Coil Voltage 
Coil Power Dissipation 
Coil Temperature Rise 

5, 6, 9, 12, 24V DC 
0.4SW approx. at rated voltage 
35°C approx. at rated voltage 

Insulation Resistance 100MO min. at SOOV DC 
Dielectric Withstanding Voltage Between open contacts: ·750V AC for 1 minute 

Between call and contact: 2000V AC for 1 minute 
Lightening 6KV at 1 x 40 fLS 
Operate Time 
Release Time 

8 ms approx. at rated voltage 
2.5 ms approx. 

Life Expectancy Mechanical 10 x 16' ops. min. 
Electrical 200 x 10' ops. min.· at 28V DC, 3A 100 x 10' ops. min. at 28V DC, 6A 

100 x 10' ops. min. at 120V AC, SA 50 x 10' ops. min. at 120V AC, 6A 
Vibration 10-50Hz (Dual amplitude: 1.5mm) 
Shock 10G (11 ms) 
Temperature Range 40°C-+ 70°C at 2A carrying current 

-400C_+500C at 5A carrying current (without freezing) 
-40 C-+400C at 6A carrying current 

Weight 12 gr. approx. 

SELECTION TABLE 
Contact Contact Raled Voltage Coli Reslslance In Pick-Up Voltage 

Type Raling Malerlals in V DC 0 .... 10% a120·C a120·C Deslgnallon PriDe 

5 58 Less Than FBR351 0005 $2.32 
3A at 28V DC Gold 6 85 SO% of FBR351 D006 2.32 

Standard or 120V AC, Overlay 9 180 Rated FBRS51 0009 2.32 
resistive 12 SOO Voltage FBR351 0012 2.S2 

24 1250 FBR351D024 2.46 
5 58 Less Than FBR351 0005 K $2.46 

Hlgh- 6A at 28V DC Silver- 6 85 80'10 of FBR351 D006-K 2.46 
Power or 120V AC, Cadmium 9 180 Rated FBR351 D009-K 2.46 
Type resistive Oxide 12 SOO Voltage FBR351 D012-K 2.46 

24 1250 FBR351 D024-K . 2.60 .. Note: Each product bears Its own deSignation on the top of the cover, but Initial code FBR IS omitted . 
. For 4SV relays add $0.28 to prices of 24V relays. 
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FLAT PACKAGE 
RELAYS 
FRL-414 AND FBR400N SERIES 
4PDT, DPDT 1A-30V DC, 1A-120V AC 

~ ,." .... " . 
The Fujitsu FRL-414 and FBR400N (immer· 
sion cleanable) Series Flat Package Relays 
have been designed for P.C. board mounting 
and are ingeniously constructed so as to 
offer the advantages of flux-contamination
immunity. 

The low power consumption relays are avail
able in both DPDT and 4PDT contact arrange
ments and in coil voltage ratings to 48V DC. 
The wide selection is useful for numerous 
demanding applications, including communi
cations, data processing and controls. 

Bifurcated contacts assure high reliability. 
These relays are capable of handling resis
tive loads of up to 1A at 30V DC or 120V AC. 

A low level load version with gold overlay 
silver-palladium alloy contacts is also avail
able. Electrical life expectancy is more than 
three million operations at 1A-50V DC resis
tive load. 

SELECTION TABLES 

Contacl Rated 
Voltage 

Load Materials Arrangements In V 

5 
Gold 6 

Standard Overlay DPDT 12 
Silver 24 

48 

5 
Gold 6 

Standard Overloy 4PDT 12 
Silver 24. 

48 

Gold 5 
Low-Level Overlay 6 
Load Silver- DPDT 12 

Palladium 24 
Alloy 48 

Gold 5 
Low-Level Overlay 6 
Load Silver- 4PDT 12 

Palladium 24 
Alloy 48 

RELAYS 4500 

FUJITSU COMPONENTS 

DIMENSIONS Unil:mm (inch) FRL-414, FBR400N 
SCHEMATICS 

FRL-414 FBR400N 
33.2 MAX 

G.·· . oj> s;::;i)i\!l~ 
,10 0 ~q ·)1 .... 

i :::) i 11.3071 

'49 9:~: ~.. ..'" ".':;)' ~s 
-+1-2.5 ZOO i 
, 1.09641 _ (.079:1 

OPOT 

r,;-..:..: --.~·:y4~3 
. $ $9i!i 

t1~O) ~~ looi 
:3D~: 
~I" .. ___ :-Bl.~~' \!l;~ 

4~-:s 2.0 
1.0984) , 1-0751 

4POT 

MOUNTING HOLE LAYOUT 

5.00 17.10 5.00 
12001 0001 (,2001 

Noles: 
LFor iow level or dry circuil switching, use ol.gold overlay silver~ 

palladium alloy contact relays is recommended. 
2. ·Cut-off nib must be removed after reiav solderino and board cleanina. 
3. Although the plastic cover is bonded to the relay base, it is not I 

hermetically sealed. Therefore when the board on whiCh the relay 
is soldered is cleaned by immersion, cleaning time must not. exceed. 
2 minutes; Please use alcohol, Ireon or waler lor cleaning. . 

ENGINEERING DATA 
Item Characleristlcs 

Contacl Arrangement DPDT and 4PDT wilh bifurcated contacts 
Contact Rating lA al120V AC (resistive) - lA at 30V DC (resistive) 
Initial Contact Resistance 100m!) max. at 3V DC, 0.5A initial 
Contact Materials Standard: Goid·overlay silver - Low·level Load: Gold·overlay silver·palladium alloy 

Rated Coil Voltage 5, 6, 12, 24, 48V DC 
Coil Power Dissipation DPDT: 0.45W - 4PDT: 0.60W at rated voltage al 20°C 
Coil Temperature Rise DPDT: 30°C approx. - 4PDT: 40°C approx. at rated voltage at 20°C 

Insulation Resistance 100M!) min. at 500V DC (at 20°C 65% RH) 
Dielectric Withstanding Voltage 500V rms (60 Hz) for 1 minute 

Operate Time 15 ms max. at rated coil voltage at 20°C· 
Release Time 5 ms max. 

Life Expectancy - Mechanical ! 30 x 10' ops. min. 
Electrical 3 x 10' ops. min. at 30V DC, lA (resistive) 

100 x 10' ops. min. at 120V AC, lA (resistive) 

Shock lOG 

Temperature Range -30°C to +500 C (without freezing) 

Weight 15 gr. approx. 

Pick·Up Coil 
FRL·414 FBR400N VoltagD ResistancD 

al200C in!)±15% Designalion Price Designation PrlcD 

Less Than 56 FRL-414D005/02CT $4.44 FBR422ND005-20 $5.04 
80% of 78 FRL-414D006/02CT 4.44 FBR422ND006-20 5.04 
Rated 320 FRL-414DOI2/02CT 4.44 FBR422ND012-20 5.04 
Voltage 1250' FRL-414D024/02CT 4.44 FBR422ND024-20 5.04 

4000 FRL·414D048/02CT 5.04 FBR422ND048-20 5.64 

Less Than 42 FRL·414D005/04CT $4.84 FBR442ND005-20 $5.44 
80% of 58 FRL-414D006/04CT- 4.84 FBR442ND006-20 5.44 
Rated 220 FRL-414DOI2/04CT 4.84 FBR442ND012-20 5.44 
Voltage 960 FRL-414D024/04CT 4.84 FBR442ND024-20 5.44 

2800 FRL-414D048/04CT 5.44 FBR442ND048-20 6.04 

Less Than 56 FRL-414D005/02CE $4.84 FBR422ND005-P20 $5.44 
80% of 78 FRL-414D006/02CE 4.84 FBR422ND006-P20 5.44 
Rated 320 FRL-414DOI2/02CE 4.84 FBR422NDOI2-P20 5.44 
Voltage 1250 FRL-414D024/02CE 4.84 FBR422ND024-P20 5.44 

4000 FRL·414D048/02CE 5.44 FBR422ND048-P20 6.04 

Less Than 42 FRL-414D005/04CE $6.16 FBR442ND005-P20 $6.76 
80% 01 58 FRL-414D006/04CE 6.16 FBR442ND006-P20 6.76 
Rated 220 FRL-414DOI2/04CE 6.16 FBR442NDOI2-P20 6.76 
Voltage 960 FRL-414D024/04CE 6.16 FBR442ND024-P20 6.76 

2800 FRL-414D048/04CE 6.76 FBR442ND048-P20 7.36 
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LOW PROFILE RELAYS 
FOR P.C. BOARDS 
FBR464 AND FBR464N SERIES 

FBR464 and FBR464N Series Relays are low 
profile, P.C. board relays suitable for flat 
pack component groupings and space saving 
for P.C. board rack assembly. Terminal ar
rangement is 2.54mm grid spacing and water
tight sealing for terminals prevents contact 
from contamination by soldering flux. 2 Form 
Cor 4 Form C bifurcated contacts switch 1A 
at 30V DC or 120V AC and have life-time of 
5 million operations under 1A, 30V DC resis
tive load. Also, N type version provides excel
lent protection against automatic wave sol
dering and board washing with aqueous 
cleaning solvent. 

These Relays are ideal for application in 
communication equipment and other control 
machines. 

RELAYS 4500 

ENGINEERING DATA 
Item Specillcations 

Contact Arrangements 2 Form C, 4 Form C 
Contact Material CT type Gold overlay sliver 

CE type Gold overlay sliver-palladium alloy 
Contact Rating tA. 30V DC (resistive) - tA, t20V AC (resistive) 
Initial Contact Resistance 100m!) max. 

Coil Power Dissipation DPDT: 0.3W approx. - 4.PDT: 0.48W approx. 
Coli Temperature Rise DPDT: 20·C approx. at rated voltage 20°C - 4PDT: 35°0 approx. 

Insulation Resistance 100M!) min. at 500V DO 
Dielectric Withstanding Voltage 500V AC for 1 minute 

Vibration 10-55 Hz (Dual amplitude: 1 mm) 

Shock lOG (11 ms) 

Operate TI me 15 ms max. at rated voltage 
Release Time 5 ms max. 

life Expectancy- Mechanical 30 x 10' ops. min. 
Electrical 5 x 10' ops. min, (30V DO lA. resistive) 

100 x 10' ops. min. (120V AO lA, resistive) 

Ambient Temperature Range -30.0_+60°0 

Weight DPDT: 11 gr. approx. - 4PDT: 12 gr. approx. 

SELECTION TABLE 
Call 

Rated Resistance Pick-Up Drop-Oul FBR464 FBR464N 
Contacl Voltage in fI±10% Voltage Voltage 

Malerlals' In VDC at20·C at 20·C a120·C Designation Price Designation Price 

T: Gold Overlay 5 90 Less More FBR464D005/02CT $5.04 FBR464ND005/02CT $5.64 
Silver 6 137 Than Than FBR464D006/020T 5.04 FBR464ND006/02CT 5.64 
E: Gold Overlay 12 500 80% of 10% of FBR464D012/020T 5.04 FBR464NDOl21020T 5.64 
Silver Palladium 24 2000 Rated Rated FBR464D024/020T 5.04 FBR464ND024/020T 5.64 
Alloy 48 7000 Voltage Voltage FBR464D048/02CT 5.80 FBR464ND048/02CT 6.40· 

T: Gold Overlay 5 53 Less More FBR464D005/04CT $5.70 FBR464ND005/04CT $6.30 
Silver 6 90 Than Than FBR464D006/04CT 5.70 FBR464ND006/04CT 6.30 
E: Gold Overlay 12 330 80% of 10% of FBR464DOl2104CT 5.70 FBR464NOO12/04CT 6.30 
Sliver Palladium 24 1200 Rated Rated FBR464D024/04CT 5.70 FBR464ND024/04CT 6.30 
Alloy 48 4200 Voltage Voltage FBR464D048/040T 6.46 FBR464ND048/040T 7.06 

• Substitute "T" With "E" or alternate contact matenal and add $0.66 to price for Eversion (2 pole) and $1.20 for 
Eversion (4 pole). . 
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MINIATURE 
HIGH-POWER RELAYS 
FBR600, SERIES 

The FBR600 Series are miniature high-power 
relays with a switching capability of 10A, 30V 
DC or 240V AC for 1 Form C contact; and 5A, 
30V DC or 240V AC for 2 Form C contacts. 

'-"--.ilto'::it;': - ,t:ii:lY~;' CUlliU(lIIiug' io" 'V·UC~ ·uL''''anu ~,_. ,.,. 
CSA standards, are ,designed for mounting 
on printed circuit boards. Dielectric with
standing voltage is 500V AC for 1 minute and 
creeping distance is 8mm. These FBR600 
Series relays are ideal for use in audio equip
ment, TV, vending machines, control ma
chines, etc. 

UL recognized (E63615) for industrial con
trol equipment per UL508. 

RELAYS 4500 

FUJITSU COMPONENTS 

ENGINEERING DATA 
111m SPIClllclllons 

Contact Arrangement, FBR611, 1 .Form C - FBRB21, 2 Form C 
Contact Ratings FOR611, lOA at 30V DC or 240V AC - FBR621, 5A at 30V DC or 240V AC 
Carrying Current FBRB11, IDA - nRB21, 5A 
Contact Material Sliver-alloy 
Initial Contact Resistance 100m!) max. at BV DC, lA 

Rated Coli Voltage 5, B, 9, 12, 18, 24, 48, 60V DC 
Coli Power Dissipation FBR611/621, 0.5W at 20'C 
Coli Temperature Rise FBR611/621 , 35'C at rated voltage at 20'C 

Insulation Reslsta'nce 1000n min. at 500V DC (Initial) at 20'C, 65% RH 
Dielectric WI,thstanding Voltage 

Between Coil and Contact 5000V AC for 1 minute at 20'C, 65% RH 
Between Open ,Contacts 1000V AC for 1 minute at 20'C, 65% RH 
Between Adjacent Contacts FBR621, 3000V AC for 1 minute at 20'C, 65% RH 

Lightening (1 x 40,. sec) 
Between Coli and Contact 10,OOOV min 
Between Adjacent Contacts FBR621, BOOOV min. 

Operate Time 8 ms approx. at rated voltage at 200C 
Release Time 2.5 ms approx. at 20'C 

Life Expectancy - Mechanical 20 x 10' ops. min. 
Electrical 100 x 10' ops. min. at rated voltage 

Vibration 10-55 Hz (Dual amplitude: 1.5mm) 

Shock lOG (11 ms) 

Temperature Range FBR611/621, -40'C-+70'C 

Weight 16 gr. approx. 

SELECTION TABLE 

Rltld ' Pick-Up o~ln FORBtl FBRB21 Conlacl VollI,1 Coli Rllillance ::~~!~ Vo tlua 
Mltlrlal IHVDC In n at 20°C at 20·C Dlslgnatlon Prici Dlslgnatlon Price 

5 50 FBR611 0005 $3.74 FBR621 0005 $4.00 
6 72 Less Than More Than FBR611 0006 3.74 FBR621 0006 4.00 
S' 160 70% of 10% of FBR611 0009 3.74 FBR621 0009 4.00 

Sliver- ,12 285 Rated Rated FBR611D012 3.74 FBRB21D012 4.00 
Alloy 18 640 Voltage Voltage . FBR611 0018 3.74 FBRB210018 4.00 

24 1150 (reference) FBR611 0024 3.86 FBR621 0024 4.12 
48 4800 FBR611 0048 4.56 FBR621 0048 4.82 
60 7200 FBR611 0060 4.96 FBR621 0060 5.24 

FUJITSU AMERICA, INC. I COMPONENT DIV. I 918 Sherwood Drive, Lake Bluff, IL 60044 I (312) 295-2610, Telex 206196, TWX 910-651-2259 
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FWITSU 

IIIII~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIII· RE LAYS 
HEAVY DUTY GENERAL 
PURPOSE RELAYS 
FRL-250 AND FRL-256 SERIES 
SPDT, DPDT, 3PDT 10A-30V DC, 
10A-240V AC 

FRL-250 

FRL-256 

The FRL-250 Series Relays have been de
signed with particular attention to reliability, 
cost performance and versatility of applica
tion. These heavy duty general purpose relays 
provide SPDT, DPDT or 3PDT contacts with 
switching ability of 1 OA at 30V DC or 240V AC. 
The FRL-250 Series Relays provide various 
mounting styles such as plug-in, bracket 
case, tapped core, stud or P.C. board, and 
their terminals are convenient quick-connect! 
solder or P.C. board. The optional features 
are with or without test button for manual 
circuit checking and indicator lamp to indi
cate whether power is reaching relay. 

These relays are particularly desirable for 
use in automation control, communication 
circuit and many other applications where 
high power switching and rugged construc
tion .are required. 

RELAYS 

ENGINEERING DATA 
lIem 

Contact Arrangement 
Contact Rating 

Initial Contact Resistance 
Contact Material 
Rated Coil Voltage 
Coil Power Dissipation 
Coil Temperature Rise 
Insulation Resistance 
Dielectric Withstanding Voltage 
Operate Time 
Release Time 
Life Expectancy Mechanical 

Electrical 
Vibration 
Shock 

4500 

Specifications 
SPOT, DPDT, 3PDT 
tOA at 30V DO (resistive) - tOA at 240V AC (resistive) 
'h HP at t20V AC, 'h HP at 240V AC 
100mll max. at 6V DO, lA 
Gold flashed silver-cadmium oxide 
6, 12,24,48, 110V DC 12, 24, 48, 120, 240V AC 
DO: 1.2W, AC: 3POT - 2.7VA, OPOT, SPOT - 2VA at rated voltage, 60 Hz 
DC: 40°C max., AC: 60° max. 
100MIl min. at 500V DC 
2000V AC for 1 minute (1000V AC between open contacts) 
30 ms max. at rated coil voltage 
SO ms max. 
10 x 10' ops. min. 
100 x 10' ops. min. at rated load 
600 to 1500 rpm (Dual amplitude: lmm) 
lOG (11 ms) The FRL-250 Series relays are UL recog

nized (File No. E63614) and C.S.A. certified 
(File No. LR40304). 

Temperature Range DC: 45°0 to + 70°C/ AC: 3PDT: 45°C to +45co/DPOT, SPOT: 45°C to +55°C 
Weight 80 gr. approx. 

SELECTION TABLES 
DC RELAYS 

Call 
Rated Resistance Power Fulltsu Number Fujitsu Number Fulltsu Number FUJitsu Number 

Contacts V DC Ohms Walls QC/Solder Bracket Case' Price Plug-In PricI PC Board PricI Plug-In PricI 
.6 32 1.2 FRL-251 D006/01CS-oO .$6.32 FRL-2530006/010S $6.32 FRL-254D006/010S $6.32 FRL-256D006/01 CS $7.80 
12 120 1.2 FRL-251 0012/01 OS-~O 6.32 FRL-2530012/01 CS 6.32 FRL-254DOI2/01 CS 6.32 FRL-256DOI2/01 CS 7.80 

SPOT 24 470 1.2 FRL-251 0024/01 CS-OC 6.32 FRL-2530024/010S 6.32 FRL-254D024/01 CS 6.32 . FRL-2560024/01CS 7.80 
48 1800 1.2 FRL-251 0048/01 CS-OO 6.32 FRL-2530048/01 CS 6.32 FRL-254D048/010S 6.S2 FRL-256D048/01 CS 7.80 

110 10000 1.2 FRL-251 0110/01 CS-OC 6.82 FRL-253Dl10/01 CS 6.82 FRL-254Dll0/0l0S 1i.82 FRL-256Dll 0/01 CS 8.52 
6 32 1.2 FRL-251 D006/02CS-00 $6.86 FRL-25S0006/02CS $6.86 FRL-254D006/020S $6.86 FRL-256D006/020S $8.74 

12 120 1.2 FRL-2510012/020S-00 6.86 FRL -2530012/020S 6.86 FRL-2540012/020S 6.86 FRL-256DOI2/02CS 8.74 
DPOT 24 470 1.2 FRL-2510024/02CS-OC 6.86 FRL-25S0024/02CS 6.86 FRL-254D024/02CS 6.86 FRL-256D024/020S 8.74 

48 1800 1.2 FRL·2510048/02CS-OC 6.86 FRL-25S0048/02CS 6.86 FRL-254D048/02CS 6.86 FRL-256D048/02CS 8.74 
110 10000 1.2 FRL-251D110/02CS-OC 7.S6 FRL-25SDll0/020S . 7.S6 FRL-254Dll0/02CS 7.S6 FRL·256Dll0/020S 9.46 

6 32 1.2 FRL-251 D006/03CS-OC $8.00 FRL-25S0006/0SCS $8.00 FRL-2540006/0S0S $8.00 FRL-2560006/0SCS $10.88 
12 120 1.2 FRL-251 DOI2/0S0S-00 8.00 FRL-25S0012/0SCS 8.00 FRL-254DOI2/030S 8.00 FRL-256DOI2/03CS 10.88 

SPOT 24 470 1.2 FRL-251 D024/0S0S-00 8.00 FRL-25SD024/030S 8.00 FRL-2540024/03CS 8.00 FRL-256D024/03CS 10.88 
48 1800 1.2 FRL-251 D048/0S0S-oC 8.00· FRL-25S0048/0SCS 8.00 FRL-2540048/0SCS 8.00 FRL·2560048/030S 10.88 

110 10000 1.2 FRL-251Dl10/0SCS-00 8.50 FRL-253Dll0/0SCS 8.50 FRL-254Dll0/03CS 8.50 FRL-2560110/030S 11.60 
AC RELAYS 

Call 
Rated Current Power Fulltsu Number Fulltsu Numblr Fujitsu Number Fujitsu Number 

Contacts VAC mA VA QC/Solder Bracket Case' PricI Plug-In Prlca PC Board Price Plug-In PricI 
12 168 2.0 FRL-251AOI2101CS-OC $6.S2 FRL-253AOI2/01CS $6.32 FRL -254AOI2101 CS $6.32 FRL-256AOI2/01 CS $7.80· 
24 84 2.0 FRL-251A024/01 CS-OC 6.32 FRL-253A024/01 CS 6.S2 FRL-254A024/01CS 6.32 FRL-256A024/01 CS 7.80 

SPOT 48 42 2.0 FRL-251A048/01CS-OC 6.32 FRL-253A048/01 CS 6.S2 FRL-254A048/01 CS 6.32 FRL-256A048/01CS 7.80 
120 18 2.0 FRL-251AI20/01 CS-OC 6.86 FRL-253AI20/01CS 6.82 FRL-254AI20/01CS 6.82 FRL-256AI20/01 CS 8.52 
240 9 2.0 FRL-251A240/01 CS-OC 7.12 FRL-253A240/01CS 7.12 FRL-254A240/01 CS 7.12 FRL-256A240/01 CS 9.32 
12 168 2.0 FRL-251AOI2/02CS-OC $6.86 FRL-253AOI2/02CS $6.86 FRL-254AOI2/02CS $6.86 FRL-256AOI2/02CS $ 8.74 
24 84 2.0 FRL-251 A024/02CS-OC 6.86 FRL-25SA024/02CS 6.86 FRL-254A024/02CS 6:86 FRL-256A024/02CS 8.74 

DPOT 48 42 2.0 FRL-251A048/02CS-OC 6.86 FRL-25SA048/02CS 6.86 FRL-254A048/02CS 6.86 FRL-256A048/02CS 8.74 
120 18 2.0 FRL-251AI20/02CS-oC 7.S6 FRL-253AI20/02CS 7.S6 FRL-254AI20/02CS 7.36 FRL-256AI20/02CS 9.46 
240 9 2.0 FRL-251A240/02CS-oC 7.66 FRL-253A240/02CS 7.66 FRL-254A240/02CS 7.66 FRL-256A240/02CS 10.26 
12 2S0 2.7 FRL-251AOI2/03CS-OC $8.00 FRL-25SAOI2/03CS $8.00 FRL-254AOI210SCS $8.00 FRL-256AOI2/03CS $10.88 
24 115 2.7 FRL-251 A024/0SCS-oC 8.00 FRL-25SA024/03CS 8.00 FRL-254A024/03CS 8.00 FRL-256A024/03CS 10.88 

SPOT 48 57 2;7 FRL-251A048/03CS-OC 8.00 FRL-25SA048/03CS 8.00 FRL-254A048/03CS 8.00 FRL-256A048/03CS 10.88 
120 24 2.7 FRL-251AI20/03CS-OC 8.50 FRL-25SAI20/03CS 8.50 FRL -254A 120/03CS 8.50 FRL-256AI20/03CS 11.60 
240 12 2.7 FRL-251A240/03CS-OC 8.80 FRL-25SA240/03CS 8.80 FRL-254A240/0SCS 8.80 FRL-256A240/03CS 12.40 

, 
To order No. 6-32 tapped core mounting style, change suffix, -OC to -OA·Ol and add· $0.90 to pllce shown; to order No. 6·S2 stud mounting style, change suffix ·OC to -OB-Ol.and add $0;80 

to price shown. .. . 
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4500 RELAYS 

GENERAL PURPOSE RELAYS 
FRL-260 SERIES 

ENGINEERING DATA 

4PDT-3A, 3PDT-5A, DPDT-10A, SPDT-15A 

The FRL-260 series relays with proven performance and top quality 
have been designed with emphasis on reliability, safety, cost per
formance· and applicability to a wide range of uses. 

These relays provide SPDT to 4PDT contacts, which are offered for 
contact ratings from 1 amp to 15 amps at 30V DC or 240V AC, res is-

_ _ ,.,_.," ___ '~!'!~ ."' -~_~a!"~0\.',=,r. __ H~ey_,, ~re_, ~!5t),_ ~.~/~j 18bf'3,_ ~itM_,_.4._tr:~ n~fAr_._hifllrr.RtArl ...• ,_.",. 
contacts that enable them to meet signal level or other light loads. 

The FRL-260 series relays are available in both DC- and AC-rated 
coils, and with a selection of mountings, such as solder, plug-in, 
P.C. b.oards and quick connect terminals. 

The FRL-260 series is UL recognized (File No. E63614/E63615) and 
C.S.A. certified. 

_. 

111m 

Contact Ratings (Resistive Load). 

Initial Contact Resistance 

Operate Time 
Release Time 

Coli Power Dissipation 

Coil Temperature Rise 

life Expectancy - Mechanical 
Electrical 

I nsulation Resistance 

_O.I~ leE~!!.~ .~.I~h.s!,!n_d ~~g. y~.I!~g.e _ 

Vibration 

Shock 

Temperature Range 

Weight 

4500 

FUJITSU COMPONENTS 

Specifications 

As per SELECTION TABlI! 

General (5. K, V Contact): 100mO max. (at 6V DC, lA) 
Low Level (T, L Contact): 50mO max. (at 6V DC, O.IA) 

25 ms max. (at rated coli voltage) 
25 ms max. 

DC: 0.9W (at rated coli voltage) 
AC: 1.2 VA (120V max.) at rated coli voltage of 60 Hz 

1.4 VA (200V min.) at rated coli voltage of 60 Hz 
DC: 50° max. 
AC: 60°C max. 

50 x 10' ops. min. 
(at rated load) 

Medium Load 
SPDT: 500 x 10' ops. min. 
DPDT: 500 x 10' ups. min. 
3POT: 500 x 10' ops. min. 
4POT: 200 x 10' ops. min. 
4PST: 100 x 10' ops. min. 

Heavy Load 
SPOT: 200 x 10' ops. min. 
SPST: 200 x 10' ops. min. 
DPDT: 500 x 10' ops. min. 

100MO min. (at 500V DC) 

1500V AC (tOOOV AC between open contacts) 
"yof'l'"mlifure--'''--'···''''· ---,. -"-,-"., -. """". ,- .• ".,._._- , .. _- ." 

50 Hz (Dual Amplitude: 0.5mm) 

lOG (11 ms) 

-30°C to +55°C 

35 gr. approx. 
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11111111111111111111111111111111111111111111111111111111111111111 RELAYS 

RELAYS 

FRL260 SERIES RELAYS SELECTION TABLE - DC COIL 
Contact Arrangament Contact Ratings Rated Voltage Call Raslstance 

and Matarlal Raslstivi Horsepower V DC 50/60 Hz ±15% Ohms @ 20·C 

6 40 
SPOT 15A @ 30V DC 1/3 HP @120V AC 12 160 
AgCdO Dr 150V AC 1/2 HP @ 240V AC 24 650 

lOA @ 240V AC ' 48 2600 
110 13300 

6 40 
DPDT lOA @ 30V DC 1/3 HP @ 120V AC 12 160 
AgCdO or 240V AC 1/2 HP @ 240V AC 24 650 

48 2600 
110 13300 

6 40 
3PDT SA @'30V DC 1/6 HP @ 120V AC 12 160 
AgCdO or 240V AC 24 650 

48 2600 
110 13300 

6 40 
4PDT 3A @ 30V AC 1/10 HP @ 120V AC 12 160 
Ag + Au Clad or 120V AC 24 650 

48 2600 
110 13300 

6 40 
4PDT 3A @ 30V AC 1/10 HP @ 120V AC 12 160 
Ag Dr 120V AC 24 650 

48 2800 
110 13300 

6 40 
4PDT lA @ 30V AC 1/10 HP @ 120V AC 12 160 
(Bifurcated) Dr 120V AC 24 650 
Ag + Au Clad 48 2600 

, 110 13300 . 

1/6 fip @ 120V AC 
6 40 

4PDT SA @ 30V AC 12 160 
AgCdO or 240V AC 24 650 

48 2600 
110 ,13300 

For CSA Certified Relays, -CSA suffix must be added to part number. Price Is same • 
• For PCB type terminals change prefix to FRL264 . 

FRL260 SERIES RELAYS SELECTION TABLE - ACCOIL' 
Contact Arrangement Contact Rallngs 

and Material Resistive Horsepower 

SPDT 15A @ 30V DC 1/3 HP @ 120V AC 
AgCdO Dr 150V AC 1/2 HP@ 240V flC 

lOA @ 240V AC 

DPDT lOA @ 30V DC 1/3 HP @ 120V AC ' 
AgCdO or 240V AC . 1/2 HP @.240V AC 

3PDT SA @ 30V DC ,1/6 !iP @ 120V AC 
AgCdO or 240V AC 

4PDT 
Ag + Au Clad 

3A@30VAC. 
or 120V AC. 

1/10 HP. @ 120V AC 

4PDT 3A @ 30V AC 1/10 HP @ 120V AC 
Ag or 120V AC 

4PDT lA @ 30V AC 1110 HP @ 120V AC 
(Bifurcated) Dr 120V AC 
Ag + Au Clad 

4PDT' SA @ 30V AC 1/6 HP @ 120V AC 
AgCdO Dr 240V AC 

For CSA Certified Relays, -CSA SUffix must be added to part number. Price Is same . 
• For PCB type terminals change prefix to FRL264 

Rated Voltage Call Resistance 
V AC 50/60 Hz ±15% Ohms @ 20·C 

'6 ·9.5. 
• 12 40 

24 165 . 
48 630 

120' 4400 
240 13000 

6 9.5 
12 40 
24 165 
48. 630 

120 4400 
240 13000 

6 9.5 
12 40 
24, 165 
48 630 

120 4400 
240 13000 

6 9.5 
12 40 
24 165 
48 630 

120 . 4400 
240 13000 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

4500 

Pick-Up Voltage Fujitsu Part Numbers 
@20·C (Plug-In)· Price 

4.5 FRL263D006/01CK $4.66 
9 FRL263D012/01CK 4.66 

18 FRL263D024/01CK 4.66 
36 FRL263D048/01CK 4.66 
82.5 FRL263Dll0/01CK 5.80 

4.5 FRL263D006/02CK $4.84 
9 FRL263D012/02CK 4.84 

18 FRL263D024/02CK 4.84 
36 FRL263D048/02CK 4.84 
82_5 FRL263Dll0/02CK 5.98 

4.5 FRL263D006/03CS $4.84 
9 FRL263D012/03CS 4.84 

18 FRL263D024/03CS 4.84 
36 FRL263D048/03CS 4.84 
82.5 FRL263Dll0/03CS 5.98 

4.5 FRL263D006/04CL $5.18 
9 FRL263D012/04CL 5.18 

18 FRL263D024/04CL 5.18 
36 FRL263D048/04CL 5.18 
82.5 FRL263Dl10/04CL 6.32 

4.5 FRL263D006/04CS $4.84 
9 FRL263D012/04CS 4.84 

18 FRL263D024/04CS 4.84 
36 FRL263D048/04CS 4.84 
82.5 FRL263Dll0/04CS 5.98 

4.5 FRL263D006/04CT $5.64 
9 FRL263D012/04CT 5.64 

18 FRL263D024/04CT 5.64 
36 FRL263D048/04CT 5.64 
82.5 FRL263Dll0/04CT 6.78 

4.5 FRL263D006/04CV $5.18 
9 FRL263D012/04CV 5.18 

18 FRL263D024/04CV 5.18 
36 FRL263D048/04CV 5.18 
82.5 FRL263Dl10/04CV 6 .• 32 

Pick-Up Voltaga 
@ 20·C 

Fujitsu Part Numbers 
(Plug-In)· Price 

4.8 FRL263A006/01 CK $4.66 
9.6 FRL263A012/01CK 4.66 

19.2 FRL263A024/01 CK 4.66 
38.4 FRL263A048/01 CK 4.66 
96.0 FRL263A120/01CK 5.00 

192.0 FRL263A240/01CK 6.66 

4:8 FRL263A006/02CK $4.84 
9.6 FRL263A012/02CK 4.84 

19.2 FRL263A024/02CK 4.84 
38.4 FRL263A048/02CK 4.84 
96.0 FRL263A120/02CK 5.18 

192.0 FRL263A240/02CK 6.84 

4:8 FRL263A006/03CS $4.84 
9.6 FRL263A012/03CS 4.84 

19.2 FRL263A024/03CS 4.84 
38.4 FRL263A048/03CS 4.84 
96.0 FRL263A120/03CS 5.18 

192.0 FRL263A240/03CS 6.84 . 

4.8 FRL263A006/04CL $5.18 
9.6 FRL263A012/04CL 5.18 

19.2 FRL263A024/04CL 5.18 
38.4 FRL263A048/04CL 5.18 
96.0 FRL263A120/04CL 5.52 

192.0 FRL263A240/04CL 7.18 

4.8 FRL263A006/04CS $4.84 
9.6 FRL263A012/04CS 4.84 

19.2 FRL263A024/04CS 4.84 
38.4 FRL263A048/04CS 4.84 
96.0 . FRL263A120/04CS 5.18 

192.0 FRL263A240/04CS 6.84 

4.8 FRL263A006/04CT $5.64 
9.6 FRL263A012/04CT 5.64 

19.2 FRL263A024/04CT 5.64 
38.4 FRL263A048/04CT 5.64 
96.0 FRL263A120/04CT 5.98 

192.0 FRL263A240/04CT 7.64 

4.8 FRL263A006/04CV $5.18 
9.6 FRL263AOl2104CV 5.18 

19.2 FRL263A024/04CV 5.18 
38.4 FRL263A048/04CV 5.18 
96.0 FRL263A120/04CV 5.52 

192.0 FRL263A240/04CV 7.18 
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MICRO REED RELAYS 
FOR P.C. BOARDS 
FRL-648 SERIES 

The FRL-648 Series Micro Reed Relays offer a 
wide selection and outstanding performance 
to 'meet" mose aemanaulg' on-bOara "switch
ing requirements and high density packaging 
applications. 

These relays, available in 1 Form AlB and 
2 Form AlB, feature a standard contact rating 
of 50VAll0W for S type/K type, compact size 
with a mounting height of only 9mm r354"), 
epoxy-molded construction for immersion 
cleaning safety, low power consumption, and 
the option of magnetic shielding for isolation 
from the effects of adjacent relays. 

These relays are ideally used for various 
applications for audio equipment, data proc
essing systems, communications, measuring 
and control equipment. 

Fujitsu field proven dry reed switches are 
employed as the switching element in the 
relays in order to offer an excellent low resist
ance contact 'and low noise characteristics. 

RELAYS 

iO;·5MAX. 
. f.L.'20.0.::.; ('~4Pl "::;,, rBl';C('787)'"'\1 .. ~~ 

0'" 
o 28 o.5r1H' ~ "'! 

~25 .4:1:l.5:f<.0h)i(:i~;tl.+I-. 2.54 ~ 
(l.OOO±.059) (.100) (.100) 

, 1 FORM AOR 1 FORM,B 

ENGINEERING DATA 

4500 
FUJITSU COMPONENTS 

SCHEMATICS (TOP VIEW) 

* 

1 FORM B 

2 FORM A 

* 

.• ,+~ 
"·,d:< " 2 FORM B 

• : doiied'mark 
Posllivevoltage should be applledatthe, 
terminal signed wlth(+) for correct 
nn""'!Jttnn . 

Item Characteristics 
Contact Arrangement 1 Form AlB, 2 Form AlB 
Contact Rating Type K: SOVA max. (100V AC, O.SA max.) 

30W max, (100V DC, 0.7A max'l 
Type S: lOW max. (100V DC, O.SA max. 

Initial Contact Resistance IS0ml} max. at rated voltage 
Contact Materials Rhodium 
Rated Coil Voltage 
Coi I Temperature Rise 

S, 6, 12, 24V DC 
20°C max. 

Insulation Resistance 100MI} min. at 100V DC 
Dielectric Withstanding Voltage 500V DC (200V DC between open contacts) 
Operate Time 1.0 ms max. Including bounce time 
Release Time Form A: 0.1 ms max. Including bounce time 

Form B: 1.0 ms max. Including bounce time 
Life Expectancy K type 1 x 10' min, at rated load 

S type: 5 x 10' min. at rated load 
Vibration 10 to 55Hz (Dual amplitude: 1.5mmj' 
Shock 30G 
Temperature. Range Form A: -10°C to +70oC 

Form B: -10°C to +50oC 
Weight 6 gr. approx. 

SELECTION TABLE 
Pick·Up Coli Coli 

Con teet Rated Voltage Resistance In Power 
Voltage InVDC Ohm±15% Dissipation 

Type Materials Arrangements In V DC at 20°C at 20°C In mW Designation Price 
5 3.8 550 45 FRL-648D05/1AS $1.82 

Standard Rhodium 1 Form A (Make) 6 4.5 550 65 FRL-648D06/1AS 1.82 
12 9.0 1050 140 FRL-648DI2/1AS 1.82 
24 18.0 2800 200 FRL-648D24/1AS 2.12 
5 3.8 300 85 FRL-648D05/1BS $3.48 

Standard Rhodium 1 Form B (Break) 6 4.5 300 120 FRL-648D06/1 BS 3.48 
12 9.0 1300 110 FRL-648D1211BS 3.48 
24 18.0 3800 150 FRL-648D24/1 BS 3.78 
5 3.8 210 120 FRL-648D05/2AS '$~ 

Standard Rhodium 2 Form A (Make) 6 4.5 210 170 FRL-648D06/2AS 2.42 
12 9.0 800 180 FRL-648DI2/2AS 2.42 
24 18.2 2600 220 FRL-648D24/2AS 2.72 
5 3.8 80 300 FRL-648D05/2BS $4.10 

Standard Rhodium 2 Form B (Break) 6 4.5 105 340 FRL-648D06/2BS 4.10 
12 9.0 460 310 FRL-648DI2/2BS 4.10 
24 18.0 1500 380 FRL-648D24/2BS 4.40 __ 
5 3.8 550 45 FRL-648D05/1AK $1.96 

Heavy Load Rhodium 1 Form A (Make) 6 4.5 550 65 FRL-648D06/1AK 1.96 
12 9.0 1050 140 FRL-648DI2/1AK' 1.96 
24 18.0 2800 200 FRL-646D24/1AK 2.28 
5 3.8 300 85 FRL-646D05/1 BK $3.64 

Heavy Load Rhodium 1 Form B (Break) 6 4.5 300 120 FRL-646D06/1 BK 3.64 
12 9.0 1300 110 FRL-646DI2/1 BK 3.64 
24 18.0 3800 150 FRL-648D24/1 BK 3.94 
5 3.8. 210 ,120 FRL-646D05/2AK $2.58 

Heavy Load Rhodium 2 Form A (Make) 6 4.5 '210 170 FRL-648D06/2AK . 2.58 
12 9.0 800 180 FRL-648DI2/2AK 2.58 
24 18.0 2600 220 FRL-646D24/2AK 2.88 
5 3.8 60 300 FRL-648D05/2BK $4.2{-

Heavy Load Rhodium 2 Form B (Break) 6 4.5 105 340 FRL-648D06/2BK 4.24 
12 9.0 460 310 FRL-648DI2!2BK 4.24 
24 18.0 1500 360 FRL-648D24!2BK 4.54 
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D.I.P. REED RELAYS 
FRL-730 SERIES 

The FRL-730 Series D.I.P. Reed Relays are 
available in 1 Form A contact with contact 
rating capability of up to 10VA. 

These relays can be mounted in the stand
ard 14-pin dual-in-line package with epoxy
molded construction for safe immersion 
cleaning. Models with diode and/or electro
static shield are available. 

These FRL-730 D.I.P. reed relays are ideal 
for use in data processing systems and com
munications, measuring and control equip
ment. 

RELAYS 

ENGINEERING DATA 
Item Characteristics 

Contact Arrangement 1 Form A 
Contact Rating 10 VA max. (100V DC or peak AC max., 0.5A max.) 2.0A max. carry only 
Initial Contact Resistance 150mO max. 
Contact Material Rhodium 

Rated Coli Voltage 5, 6, 12V DC 
Coil Temperature Rise 20DC max. 

Insulation Resistance 10"0 min. at 100V DC, +20DC, 40% RH 
Dielectric Withstanding Voltage 250V DC min. across open contacts 

500V DC min. (between other mutually Insulated terminals) 

Operate Time 1.0 ms max. including bounce time 
Release Time 0.1 ms max. 

life Expectancy 1 x 10' min. at rated load (resistive) 

Vibration 10 to 55 Hz (Dual amplitude: 1.5mm) 

Shock 50G 

Temperature Range -lODe to +70De 

Weight -4 gr. approx. 

SELECTION TABLE 
Must 

Rated Coil Operate 
Coli Resistance Voltage FRL·734 Type FRL·738 Type 

Contact Voltage at20DC In at 20°C 
Arrangement In V DC 0+15% In V DC Designation Price Designation 

lA 5 380 3.8 FRL·734D05/1AS $3.12 FRL·738D05/1AS 
Standard 6 380 4.5 FRL·734D06/1AS 3.12 FRL·738D06/1AS 

12 530 9.0 FRL·734D12/1AS 3.42 FRL-738D12/1AS 

lA 5 380 3.8 FRL·734D05/1AS·2 $3.90 FRL·738D05/1AS·2 
With Diode 6 380 4.5 FRL·734D06/1 AS-2 3.90 FRL·738D06/1AS·2 

12 530 9.0 FRL·734D12/1AS-2 4.22 FRL-738D12/1AS·2 

lA 5 380 3.8 FRL·734D05I1AS-3 $3.42 FRL·738D05I1AS·3 
With Electrostatic 6 380 4.5 FRL-734D06/1 AS·3 3.42 FRL·738D06/1AS·3 
Shield 12 530 9.0 FRL·734D1211 AS·3 3.72 FRL·738D12I1AS·3 

lA 5 380 3.8 FRL·734D05I1AS·4 $4.22 FRL· 738D05/1 AS·4 
With Electrostatic 6 380 4.5 FRL·734D06/1AS·4 4.22 FRL·738D06/1AS-4 
Shield & Diode 12 530 9.0 FRL-734DI2/1AS·4 4.52 FRL·738D12/1AS·4 

4500 

Price 

$3.12 
3.12 
3.42 

$3.90 
3.90 
4.22 

$3.42 
3.42 
3.72 

$4.22 
4.22 
4.52 
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MICRO REED RELAYS 
FOR P.C. BOARDS 
FRL-764. and 768 SERIES 

FRL-764 'and 768 Series Micro Reed Relays 
offer excellent operating characteristics such 
as fast operating time, high reliability and 
long life. Available in a choice of contact ar
rangements (1 Form A, 2 Form A and 4 Form 
A) and cont:act rating capabilities (10W for 
standard type and 30W DC, 50VA AC for 
heavy load type), they are potted by polyure
thane resin. These low-profile relays are com
patible with 1 x .1 inch grid spacing for P.C. 
board mounting. These micro reed relays are 
ideal for use in telecommunications, audio 
equipment, process control systems and 
vending machines. 

SELECTION TABLES 

Coli Rated 

Tvpe Contact Arrangement 
Voltage In 

VDC 
5 

Standard 1 Form A 6 
12 
24 
S 

Standard 2 Form A 6 
12 
24 
5 

Standard 4 Form A 6 
12 
24 
S 

Heavy Load 1 Form A 6 
12 
24 
5 

Heavy Load 2 Form A 6 
12 
24 
S 

Heavy Load 4 Form A 6 
12 
24 
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ENGINEERING DATA 
Item Characteristics 

Contact Arrangement 1 Form A. 2 Form A, 4 Form A 
Contact Rating Power Standard: lOW max. (resistive) - Heavy Load Type: 30W DC, 50VA AC max. (resistive) 

Voltage Standard: 100V DC max. (resistive) - Heavy Load Type: 100V DC/l00V AC max. (resistive 
Current Standard: 0.5A DC switched max. (resistive) - Heavy Load Type: 0.5A AC switched max. 

Initial Contact Resistance 
2.0A carry only max. (resistive) 
150m!) max. 

Contact Material Rhodium 
Rated Coli Voltage 5, 6. 12,24V DC 
Coli Temperature Rise 300e max. 
Insulation Resistance 10'0{) min. at 100V DC at 20°C. 40% RH 
Dielectric Withstanding Voltage 200V DC min. across open contacts 

500V DC min. between other mutually insulated terminals 
Operate Time 1.0 ms max. Including bounce 
Release Time 0.1 ms max. 
Life Expectancy K type: 1 x 10' min. at rated load 

S type: 5 x 10' min. at rated load 
Vibration 10-55 Hz (Dual amplitude: I.Smm) 
Shock 30G, II,ms half-slnewave 
Temperature Range -10°0-+700e 
Weight B.S gr. approx. (2 Form AI 

Coil 
Must Operate Resistance In Coli Power 
Voltage In !J±15% Dissipation Designation Designation 

V DC at 20°C at 20·C InmW FRL-764 Price FRL-76B Price 

3.B 310 BO FRL-764DOS/IAS $2.8B FRL-76BDOSI1AS $2.8B 
4.5 310 116 FRL-764006/1AS 2.BB FRL-76BD06I1AS 2.BB 
9.0 1500' 96 FRL-764012/1AS '2.BB FRL-76BDI2/1AS 2.BB 

lB.O 4400 131 FRL-764D24/1AS 3.1B FRL-76B024I1AS 3.1B 

' 3.B 150 167 FRL-764DOS/2AS $3.64 FRL-76BDOS/2AS $3.64 
4.S lS0 240 FRL-76400612AS 3.64 FRL-768006/2AS 3.64 
9.0 730 19B FRL-764D12/2AS 3.64 FRL-768012/2AS 3.64 

lB.O 2500 231 FRL-764024/2AS 3.94 FRL-76B024I2AS 3.94 

3.B 60 417 FRL-76400S/4AS $6.00 FRL-76BD05/4AS $6.00 
4.5 90 400 FRL-764D06/4AS 6.00 FRL-76B006/4AS 6.00 
9.0 330 436 FRL-764012/4AS 6.00, FRL-768012/4AS 6.00 

lB.O 1300 443 FRL-764D24/4AS 6.30 FRL-76BD24/4AS 6.30 

3.B 310 BO FRL-76400S/1AK $3.04 FRL-76BOOS/IAK $3.04 
4.5 310 116 FRL-764006/1AK 3.04 FRL-76BD06I1AK 3.04 
9.0 1500 96 FRL-764DI2/1AK 3.04 FRL-76BD12/1AK 3.04 

18.0 4400 131 FRL-764024/1AK 3.34 FRL-76B024/1 AK 3.34 

3.B 150 167 FRL-764D05/2AK $3,94 FRL-768005/2AK $3,94 
4.S 150 240 FRL-764D06/2AK 3.94 FRL-768006/2AK 3.94 
9.0 730 198 FRL-764012/2AK 3.94 FRL-768DI2/2AK 3.94 

lB.O 2500 231 FRL-764D24/2AK 4.24 ' FRL-76BD24/2AK 4.24 

3.B 60 417 FRL-764005/4AK $6.60 FRL-768DOS/4AK $6.60 
4.S 90 400 FRL-764D06/4AK 6.60 FRL-76BD06/4AK 6.60 
9.0 330 436 FRL-764DI2/4AK 6.60' FRL-768DI2/4AK 6.60 

lB.O 1301i 443 FRL-764D24/4AK 6.90 FRL-76BD24/4AK 6.90 
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MERCURY WETTED 
CONTACT RELAYS 
FMR~800 SERIES 

Fujitsu FMR-800 Series mercury'wetted con
tact relays are compact for P .C. board mount
ing. 

Highly stable, they can be used for a wide 
range of current switching from very low 
levels to heavy loads. Conventional flux 
cleaning can be used after P.C. board mount
ing as these relays are potted with poly
urethane resin. The mercury switching gives 
these relays, a bounce-free contact and an 
extremely long operating life. Therefore, 
Fujitsu mercury wetted contact relays are 
ideal for use in measuring equipment, com
munications systems, computer systems, 
automatic control systems etc. 

FEATURES 
• Extremely long life expectancy (10 x 109 

operations) 
• Short operate/release time (2 ms) and no 

contact bounce 
• Stable, low contact resistance 
• Available for wide current range switching 

from low level signals to 2 amps 
• Contacts are independent from 

atmospheric conditions 

ENGINEERING DA1'A 
FMR-820 

Contact Arrangements 1 Form A 

Contact Ratings Switching 50 VA max. 
Carry Current lA max. 350V DC max. 

2A max. 
Initial Contact Resistance 50 mll max. 
Operate Time 2.0 ms max. 
Release Time 2.0 ms max. 
Insulation Resistance 1000 MO min. 

Dielectric Withstanding Voltage 
(SOOV DC) 

1000V AC min. 
C.O.T. (Common Open Type) --
Operating Temptrature Range 
Vibration 
Shock 

RELAYS 4500 

SELECTION TABLE 
Rated Call Call Power Operate Release 

Contact Voltage Resistance Dissipation InVDC InVUC 
Series Arrangement In V DC in II a1200C in mW at 20°C at 20°C Designation Price 

5 350 72 4.0 0.5 FMR-824D05/1~ $ 8.86 
820 Series 1 Form A 6 350 ~03 4.8 0.6 FMR-824D06/1A . 8.86 

12 950 152 9.6 1.2 FMR-824DI2/1 AS 8.86 
24 2742 210 19.2 2.4 FMR-824D24/1AS 9.46 
5 117 214 2.9 0.52 FMR-834D05/1CS $14.36 
6 196 184 3.5 0.66 FMR-834D06/1 CS 14.36 

830 Series 1 Form C 12 720 200 7.0 1.3 FMR-834DI2/1CS 14.36 
24 2730 211 14.0 2.6 FMR-834D24/1 CS 15.16 
48 10,000 231 28.0 5.2 FMR-834D48/1 CS 15.94 
5 56 447 2.9 0.52 FMR-834D05/2CS $23.90 
6 90 400 3.5 0.66 FMR-834D06/2CS 23.90 

830 Series 2 Form C 12 392 368 7.0 1.3 FMR-834D12/2CS 23.90 
24 1440 400 14.0 2.6 FMR-834D24/2CS 24.72 
48 5460 422 28.0 5.2 FMR-834D48/2CS ' 25.52 
5 56 447 2.9 0.52 FMR-834D05/2CT $25.52-

830 Series 2 Form C 6 90 400 3.5 0.66 FMR-834D06/2CT 25.52 
(with'C.O.T.) 12 392 368 7.0 1.3 FMR-834DI2/2CT 25.52 

24 1440 400 14.0 2.6 FMR-834D24/2CT 26.30 
48 5460 422 28.0 5.2 FMR-834D48/2CT 27.12 
5 125 200 2.9 0.61 FMR-874D05/1CS $13.88 

870 Series' 1 Form C 6 125 290 3.5 0.75 FMR-874D06/1CS 13.88 
12 685 210 7.1 1.5 FMR-874DI2/1CS 13.88 
24 2650 220 14.0 3.0 FMR-874D24/1CS 14.68 
5 125 200 2.9 0.61 FMR-874D05/1DS $13.88 

870 Series' 1 Form 0 6 125 290 3.5 0.75 FMR-874D06/1DS 13.88 
12 685 210 7.1 1.5 FMR-874D12/1 DS 13.88 
24 2650 220 14.0 3.0 FMR-874D24/1DS 14.68 
5 55 455 2.6 0.55 FMR-874D05/2CS $23.12 

870 Series' 2 Form C 6 55 655 3.4 0.7 FMR-874D06/2CS 23.12 
12 370 390 6.7 1.4 FMR-874D12/2CS 23.12 
24 1370 421 13.0 2.7 FMR-874D24/2CS 24.40 
5 55 455 2.6 0.55 FMR-874D05/2CT $24.72 

870 Series' 2 Form C 6 55 655 3.4 0.7 FMR-874D06/2CT 24.72 
(with C.O.T.) 12 370 390 6.7 1.4 FMR-874D12/2CT 24.72 

24 1370 421 13.0 2.7 FMR-874D24/2CT 26.00 
• FMR-878 Series Is available with .093 Inch grid spacing Instead of .100 Inch grid. Pnce IS same as FMR-874 Senes. 

FMR-830 FMR-B70 

1 Form C 2 Form C 2 Form C 1 Form C 1 Form 0 j 2 Form C 2 Form C 
(with C.O.T.) (with C.O.T.) 

100 VA max. 
2A max., 500V,DC max. 

SA max. 
30 mO max. 30 mll max. 30 mO max. 30 mO max. 30 mO max. 30 mO max. 30 mO max. 
2.0 ms max. 2.0 ms max. 2.0 ms max. 2.0 ms max. 2.0 ms max. 2.0 ms max. 2,0'ms max. 
2,0 ms max. 2.0 ms max. 2.0 ms max. 2,0 ms max. 2.0 ms max. 2.0 ms max. 2.0 ms max. 
100MO min. 100 Mll min.' 100 MO min. 100 MO min. 100 MO min. 1000 Mll min. 1000 Mll min. 

(500V DC) (500V DC) (500V DC) (500V DC) (500V DC) (500V DC) (500V DC) 
1000V AC min. 1000V AC, min. 1000V AC min. 1000V AC min. 1000V AC min. 1000V AC min. 1000V AC min, 

- -- 50 p.s min. -- -- -- 50 p.s min. 
(100 Hz. 50% duty) (100 Hz, 50% duty) 

38°C to +900 C (include ,call temperature rise) 
10 Hz to 55 Hz (Dual amplitude: 1.5mm) - --

30G 
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MICROMINIATURE 
RELAYS FOR 
P.C. BOARDS 
FBR20 SERIES 

DIMENSIONS 

RELAYS 

"!§ 
fJ +1 
~~ 

"" 
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(.386;\;.008) 
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2.64 5.08 
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7.4;\;0.2 I 
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§.08 
.200 

... Forr:ned ~erminal for temporary lock 

SCHEMATIC 

Fujitsu FBR20 series relays are designed for 'r;-.-'---71 

::~:7~~~:~~~~~~~~~:~~::~~_~~~t~~~~~g.s._. ,. "".jLU" "~ i 
: -Mi~;~,;;i;'ature size :l ' f 1 ! , 

Two FBR20 series relays can be mounted ;4,-, _'_,~(Bott.m 
in the space now for a single FBR210 series 
relay. 

• 1 A contact rating 
Despite their microminiature size, FBR20 
series relays have contact rating of 1 A at 
24 VDC for convenient installation. 

• Gold overlay bifurcated contact 
Contact reliability is assured ,in low level 
applications by contact shapes and materi
als especially designed for signal switch
ing applications. 

• Low power consumption 
With a rated power consumption of only 
0.3W, today's expensive energy costs can 
be reduced significantly. 

• Wide range of drive voltages 
Drive voltages from 1.5 VDC to 24 VDC are 
available for a wide range of applications. 

• Strong shock resistance 
Even with a 50G shock, FBR20 series relays 
never miss a switch. 

• Easy to pattern~design 

ENGINEERING DATA 
Item 
Contact Arrangement 
Contact Shape 
Contact Material 
Contact RatIng 
Maximum CarryIng Current 
Max)mum Switching Voltage' 
MaxImum 'Swltchlng Power 
Initial Contact Resistance 
Coli Power 

, Coil Temperature Rise 
Insulation Resistance 
Withstanding Voltage 

Vibration 

Shock 

Operate Time 
Release Time 
Life Expectancy 

MOUNTING HOLE' LAYOUT 

2.64±O.1 5.08;\;0.1 "',: 6·¢O.8 :!:g:Js 
,f',:, (6 ..... 031 + .004) , 

, , -.002) 

Specifications 
SPOT (1 Form C) 
Single contact (FBR21), Bifurcated contact (FBR22) 
Gold overlay sliver, Gold overlay sliver-palladium alloy (-P) 
24 VDC-1A, 120 VAC-0.5A (resIstive load) 
2A 
125 VDC, 125 VAC 
24 WDC, 60 VA AC (resistive load) 
100mO max. (measured at 6V DC-0.1A) 
0.3W (at rated voltage, 20·C) 
45°C (at rated voltage, 20°C) 
I,OOOmO min. (at 500 VDC) 
Between contacts: 500 VAC for 1 minute 
Between contact and coil: 750 VAC for 1 minute 
20G, 10 _ 300 Hz (dual amplitude, maximum 3.0 mm). 
No contact chatter longer than 1.0 ms. 
Operation error: 50G (sine half-wave of 11 ms). 
No contact chatter longer than 1.0 ms. 
5 ms max. (at rated voltage) 
3 ms max. (after rated operation) 
Mechanical: 5 x 10' cps. min. 

4500 

Separate terminal connection with drive 
and output sections allow easy pattern 
design. 

• Formed terminal available for 
temporary lock 

Electrical: Gold-overlay sliver contacts: 100 x 103 ops. min. 
Gold-overlay sliver-palladium alloy contacts: 200 x 103 ops. min. 

The unique design of the forming terminal 
allows FBR20 series relays to be temporary 
mounted for greater design flexibility. 

• Automatic soldering provision 
The terminal Is sealed to prevent flux from 
entering .during automatic soldering. 

(at rated contact load) 
Maximum Switching Frequency Mechanical: 18,000 operations/hour 

Electrical: 1,800 operations/hour (at contact rated load) 
Ambient Temperature -30°C - +65°C (at rated operation) 
Ambient Humidity 45 - 85% RH 
Weight 1.7 g (approx.) 

SELECTION TABLE 
Voltage Call Call Call Current 
Speclfi- Rated ReslstaDce (At Rated 

Type calions Voltage (+10%) Voltage) 
001 DC 1.5V 7.50 approx. 200mA 
003 DC 3 V -" 0 approx.l00mA 
005 DC 5 V 83 0 approx. 60mA 

Standard 006 DC 6 V 120 0 approx. 50mA 
Type 009 DC 9 V 270 Q approx. 33mA 

012 DC12 V 480 0 approx. 25mA 
018 DC18 V 1,080 Q approx, 17mA 

Notes: 1. 24V relay Is available by request. 
2. Measured at 20·C 

Pick-up Drop-out 
Voltage Voltage 

Less than More than 
80% of 5'10 of 
rated rated 

voltage voltage 

Maximum 
Voltage 

Allowance 

160'10 
of rated 
voltage 

Rated Coli 
Power Temperature 

Consumption Rise 

Approx. Approx. 
300mW 45 deg. 

(at rated (at rated 
voltage) voltage) 
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WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits·the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only$25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 



4500 RELAYS 4500 

SEALED RELAY Selection Guide 
til 
~ 
~ 
Q; 

3SBS lA Size 
Transistor DC Res x .37 x .275 120mW 39016/9 100G 30G -65C 6-7 

Size 2PDT .2A 105 we~ht 39016/15 @ llms 55' +125C 
Relay DC Ind O. 9 39016/20 3000 Hz 

Low Level 106 

2A 
DC Res 

3SBe 2PDT .5A Size 
14 Size lPDT DC Ind 105 .61 x .31 x .32 135mW 39016/13 100G 30G -65C 8-9 

Two Pole IA,lB .5-AC Weight 39016/37 @ 11 ms 55- +125C 10-11 
150 Grid Low Level 106 0.13 39016/38 3000 Hz 
Hybrid 

3SBH 2A Size 
14 Size 4PDT DC Res .61 x .61 x .32 250mW 39016/14 100G 300 -65C 12-13 

Four Pole .5A Weight @ 11 ms 3000 Hz +125C 
150 Grid DC Ind 105 0.24 

.5A-AC 
Low Level 106 

./~~ 2A 
3SBM 

• 
DC Res Size 100mW 

14 Size .5A .61 x .61 x .32 Single Coil 39016/31 150G 30G -65C 14-15 
150 Grid '"'' '~~,::;r"''' 4PDT DC Ind 105 Weight or 39016/35 11 ms 3000 Hz +125C 16-17 
Latching .5A-DC 0.28 180mW 39016/36 
Hybrid Low Level 106 Dual Coil 

2A 
DC Res 

2PDT .5A 105 Size 100mW 39016/6 100G 30G -65C 18,19 
DC Ind .80 x .40 x .40 to 39016/22 @ llms 3000 Hz +125C 22-23 

.75A-AC Wernht 260mW 39016/33 24-25' 
R.F. Low Level 106 ' 0,0 39016/44 

3SBV 2A Size 
Industrial 2PDT DC Res 105 ,88 x .48 x .49 285mW -45C 20 
Half-Size .5A-AC Weight +71C 

Low Level 106 0,30 

2A 
DC Res Size 

3SCV 2PDT ,5A 105 .80 x ,40 x .40 -55C 
Long Life DC Ind weiBht 340mW +125C 21 
Half-Size ,5A-AC .3 

Low Level 100 x 106 

4 x 105 

2A at lA DC 
3SAH DC Res at 0.5A ac Size 30G 

Four Pole ,5A 2 x 105 1.01 x .61 x ,81 400mW 39016/39 500 55- -65C 26-27 4PDT weiBht @ llms 3000Hz +125C Grid DC Ind at 2Adc 
lA-AC at lA DC 1. 

Low Level 2 x 106 

*Single-phase load, case not grounded 

1·1804 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4500 

3SCM 
DeciGrid® 

Mag
Latch 

1/10 Size 

3SCP 
DeciGrid® 

Mono· 
stable 

1/10 Size 

3SAM 
Mag

Latch 
Grid-

.. ~p~~e 

3SAF 
Grid 

Spaced 
Micro 

Crystal 
Can 

3SAE 
Crystal 

Can 
"S" 

Header 

3SCA 
Miniature 
Industrial 

Relays 

3SBW 
RF Relay 

.., 
"§. 
c:: 
W. 

2PDT 

0.5A 
DC Res 

Low Level 

5A 
DC Res 

Low Level 

2A 
DC Res 

105 

5 x 105 

105 

5 x 105 

.5A 105 at 2A DC 
2PDT DC Ind at 1 A AC 

lA-AC 
i..u~v i..iiviij···· IU" 

2A 
DC Res 

2PDT 1 A 105 at 2A DC 
DC Ind 
1A-AC 

Low Level 106 

2A 
DC Res 105 at 2A DC 

2PDT lA at2AAC 
DC Ind 
lA-AC 

Low Level 106 

5A 
2PDT DC Res 
4PDT 2A 105 at5A DC 
6NO DC Ind 

5A-AC 
Low Level 106 

lPDT 15 Watts 2 x 105 

RF at RF 

RELAYS 4500 

lI" 
£ .... 0 

!!l)(.~ 
~£o 
;.< o~ 

a){ce.~ 
!:"'oS';;\ 

Size 
100G 50G- -65C DCP .350 x .575 x .165 105mW 39016/47 

Weight @ 6ms 3000 Hz +125C 1358 
2. Grams 

Size 
.350 x .575 x .165 68mW 39016/48 100G 50G- -65C DCP 

Weight 
2. Grams 

@6ms 3000 Hz +125C 1359 

Size 50mW 
.80 x .40 x .90 Single Coil 39016/32 150G 30G -65C 28·29 

Weight 75mW @ 11 ms 3000 Hz + 125C 
0.60 Dual Coil 

Size 30G 
.80 x .40 x .90 

Weight 
0.50 

300 mW 5757/10 100G 55- -65C 30-31 
@ 11 ms 2000 Hz + 125C 

Size 20G 
.797 x .359 x .875 330mW 5757/10 100G 55· -65C 32-33 

Weight @ llms 2000 Hz +125C 
0.45 

1.67 x 1.48 x 2.1 
Weight 600mW 

4.5 

34-35 
OC and 

+ 71C DCP 
1003 

1.150 x .950 x .840 
Weight 250mW 

1.0 
lOG -65C 36-37 

500 Hz +85C 

*Single-phase load, case not grounded 

EEM 1983 

For additional publications and product information contact: 
General Electric Company, Data Communication Products Department 

Relay Operation, Waynesboro, VA 22980, 1-703-949-1471 

GENERAL e ELECTRIC 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1805 



4500 RELAYS 4500 

AC SOLID STATE RELAYS 
(photo isolation - Back-to-Back SCR) OOROOS ..41111 

~~~----------~--~----
GSERIES 
BACK-TO-BACK SCR 
AC SOLID STATE RELAYS 

POWER CIRCUIT OUTPUT SPECIFICATIONS 
Maximum Line Voltage Code Number 120 240 

Maximum Line Voltage 140 250 

Minimum line Voltage 24 24 

Nominal line Voltage 120 240 

Maximum AC Leakage (mArms At Rated Voltage) 
10 A relays 9 9 
25 A & &45 A relays 15 15 

280 

• Back-to"back (dual) SCR output for switching highly 
inductive AC loads 

• Superior turn-on immunity and positive turn-off ability at 
high dv/dt 

• Optical coupling 
• Zero-voltage. turn-on 
• 10 to 45 Arms current ratings 
• Output RC network 
• 3-32 VDC and 90-280 VAC input ratings 
• 24 to 480 VAC line voltages 
• UL recognized. CSA certified 
• Some models optionally available in compliance with VDE 

specs 0730,0730 part 2P, 0806, and I EC Specs 380 and 435. 
(Consult factory for details) . 

KEY TO PART NUMBERS 

480 

280 480 

G 240 0 10 

MAXIMUM LINE ~J MAXltMUM LOAD 
24 48 VOLTAGE CODE CURRENT . 

NUMBER CODE NUMBER 

240 440 
CONTROL VOLTAGE 
CODE NUMBER 

9 15 
15 

Line FrequencY 47 to 63 Hz 47 to 63 Hz 47 to 63 Hz 47 to 63 Hz 

Minimum Blocking Voltage 250 V 

Zero Crossingl') 5° 
.. I') Output cIrcuIt Includes RC Snubber Network 

I') Measured utilizing a resistive load 

Maximum Load Current Code. Number 10 

Maximum Load Current (Arms) 10 

Maximum 1-Cycle Surge (A Peak) 
Non-Repetitive 60/50 Hz 

110/100 

Maximum 1-Second Surge (A Peak) 40 
Non-Repetitive 

Maximum On-State Voltage (Volts) 1.6 

Off-State dv/dt (V/I'S) 200 

Minimum Power Factor Load .4 

1'T-Amps'Sec (8.33/10 mS) 50 

Rele (OC/Watt) 1.3 

Dissipation (Watts/ Amp) 1.6 

Note: Consult factory for temperature derating. 

500 V 600 V 

5° SO 

25 

25 

250/230 

67 

1.6 

200 

.4 

260 

1.2 

1.3 

CONTROL CIRCUIT INPUT SPECIFICATIONS 
Control Voltage Code Number A D 

Nominal Input Rating 90-280 VAC 3-32VDC 

Must Operate 90VAC 3VDC 

Must Release 10VAC 1.0 VDC 

Max. Allowable Voltage 280VAC 32VDC 

Nominal Input Current 10 mArms 1 mA/V 

Maximum Turn-On Time at 60/50 Hz 34/40mS 8.33/10 mS 

Maximum Turn-Off Time at 60/50 Hz 34/40 mS 8.33/10 mS 

800 V 

5° 

45 

45 

650/600 

134 

1.6 

200 

.4 

1750 

0.67 

0.9 

R 

3-32VDC 

3VDC 

1.0VDC 

32VDC 

10 mAmax. 
(Regulated) 

8.33/10 mS 

8.33/10 mS 
---

For available standard part 
numbers, see the chart on the 
opposite page. 

GORDOS ARKANSAS/lOOO N. SECOND STREET, ROGERS, ARKANSAS 72756 USA/PHONE (50l) 636-5000/TWX: 910-720-7998 
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4500 RELAYS 4500 

(photo isolation - 8ack-to-8ack SCR) GORDOS~ AC SOLID STATE RELAYS 

~~ ---------------

G SERIES 
APPLICATION GRID 
PART ORDERING tNSTRUCTIONS: 
1. Use the grid below to select your 

Control Voltage. 
2. Then determine the Maximum Line 

Voltage and Maximum Load Current 
required. 

3. When you have identified your Part 
Number on the grid, refer to the Part 
Number Key and charts at the left 
for complete Part Specifications. 

GENERAL SPECIFICATIONS 
(Apply to all part numbers) 

Input to Output Isolation (and Input to Base) 
Dielectric Strength (min.)' 2500 VAC 

Insulation Resistance (min.): 10'. Ohms 

Coupling Capacitance (typical): 8 pF 

'operatiri"g Temperature' Rarige::::'40 to"BOOC" 

Storage Temperature Range: -40 to 100°C 

Control Maximum Load 
Voltage Current (Arms) 90-280 VAC 

10 G120A10 
120 VAC 

25 Gi20A25 Line Voltage 

45 G120A45 

10 G240A10 
240 VAC 

25 G240A25 Line Voltage 

45 G240A45 

10 G280A10 

280 VAC 
25 G280A25 Line Voltage 

45 G280A45 

480 VAC 
10 G480A10 Line Voltage 

~------- (~~\)----------~ 
.275 1.70 

(8,985) -+--"t------, (43,18) -------1 (2X SADDLE 
CLAMP(LJ 

2X) SADDLE CLAMP (S) 
(2X) 6-32 PAN HEAD SCREW 

1.75 
(44,45) 

3-32 VDC 

.375 
(9,525) 

G120D10 

G120D25 

G120D45 

G240D10 

G240D25 

G240D45 

G280DlO 

G280D25 

G280D45 

G480D10 

, 
, 

.. ___ .J 

3-32 VDC, , 
Regulated 

G120R10 

G120R25 

G120R45 

G240R10 

G240R25 

G240R45 

G280R10 

G280R25 

G280R45 

G480R10 

: 
L ___ .. ___ ... 

.875 
(22,23) 

DIMENSIONS: INCHES 
(MILLIMETERS) 

TOLERANCE: ±.02 
±,50 

GORDOS ARKANSAS/lOOO N. SECOND STREET, ROGERS, ARKANSAS 72756 USA/PHONE (501) 636-5000/TWX: 910-720-7998 

EEM 1983 For manufacturers' sales offices referto Manufacturers & Sales Offices Directory 1·1807 



4500 RELAYS 4500 

GORDOS~ AC SOLID STATE RELAYS 
(photo isolation - triac) 

ARKANSAS ____ -,---__ _ 

GA SERIES 
GENERAL PURPOSE 

The Gordos GA Series of SSRs has been specifically designed 
and marketed to meet your commercial requirements. 
Whether your application is gas pumps or copiers, computer 
peripherals or process controllers, study the GA specs care
fully. Then let Gordos handle your high-volume needs from this 
versatile, in-stock line. 

CONTROL CIRCUIT INPUT SPECIFICATIONS (25°C) 
PACKAGE STYLE 
, package Style Code Number '" 4 5 

Maximum Line Voltage Code Number 2 4 
Maximum Line Voltage 140VAC 250VAC 
Minimum Line Voltage 24VAC 24VAC 
Nominal Line voltage 120VAC 240VAC 
Maximum AC Leakage 5 mArms 6 mArms 
(At Rated Voltage) 
1.5 A & 2.5 A Relays 
Maximum AC Leakage 
(At Rated Voltage) 
5 A, 10 A, 25 A, & 40 A Relays 

9 mArms 15 mArms 

Line FreqUency " 47 to 63 Hz 47 to 63 Hz 
Minimum Blocking Voltage 200 V 400 V 
Zero Crossing 50 50 

Control Voltage Code Number A B C 

All SSRs in the GA Series feature: 

• Industry-standard packaging 
• All-solid-state design 
• Glass-passivated triacs for long-life component integrity 
• Outputs up to 40 amps 
• Output snubber networks 
• Zero voltage turn-on 
• 2500 VAC optical isolation 
• Inductive load switching up to 0.4 power factor 
• Room temperature encapsulation 
• Logic compatible inputs 
• UL recognition and CSA certification 
• Stress-free construction 

GA Series relays get a minimum of 200% testing- multiple 
component and functional tests that make Gordos the relia
bility standard in SSRs. 

6 8 

6 
280 VAC 

24VAC 
240VAC 
7 mArms 

15 mArms 

47 to 63 Hz 
600 V 

50 

D 

GENERAL SPECIFICATIONS 
(25°C) 
(Apply to all part numbers) 

Input to Output Isolation: 2500 VAC 
Input/Output to Base Isolation: 2500 VAC 

"(Panel Mount Models Only) 

Maximum Turn-On Time at 60/50 Hz: 
8.33/10 mS 

Maximum Turn-Off Time at 60/50 Hz: 
8.33/10 mS 

Operatin"g Temperature Range: -400 to +80oC 
Storage Temperature R~nge: -400 to 1000C 

KEY TO PART NUMBERS 

GA 1 - 2 B 02 

MAXIMUM LOAD 
CURRENT 

Nominal Input Rating 90 to 250 VAC 3.5 to 15VDC 3.8t08VDC 3 to 32VDC 

PACKAGE STYLE~" 
CODE NUMBER 

MAXIMUM LINE 
VOLTAGE CODE 
NUMBER 

~ I " 

CODE NUMBER 

Must Operate 90VAC 3.5 VDC 3.8 VDC 3VDC 

Must Release 10VAC 1.0 VDC 0.8 VDC" 1.0VDC 

Maximum Allowable Voltage 280 VAC 15VDC 8VDC 32VDC 

Nominal Input Current 10 mArms 1.0 mA per volt 4.0 mA per volt 1.0 mA per volt 

POWER CIRCUIT OUTPUT SPECIFICATIONS (25°C) 
Consult factory for temperature derating charts 

Maximum Load Current Code Number 02 05 10 25 40 

Maximum Load Current (Arms) 2.5 5.0 10 25 40 

Maximum 1-Cycle Surge (A Peak) 
Non·Repetitive 60/50 Hz 

50/45 100/90 100/90 250/230 350/320 

Maximum I-Second Surge 12 40 40 60 90 
(A Peak) Non-Repetitive " 

Maximum On-5tate Voltage (Volts) 1.8 1.8 1.8 1.6 1.6 

Minimum Load Current (mArms) 50 "50 50 100 200 

Off-State dv / dt (V / "S) 100 200 200 200 200 

Minimum Power Factor Load .4 .4 .4 .4 .4 

12T-Amps'Sec (8.33/10 mS) 12 12 42 260 510 

CONTROL VOLTAGE 
CODE NUMBER 

For available standard part 
numbers, see the chart on the 
opposite p~ge. 

GORDOS ARKANSAS/lOOO N. SECOND STREET, ROGERS, ARKANSAS 72756 USA/PHONE (501) 636-5000/TWX: 910-720-7998 
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4500 RELAYS 4500 

CORDOS~ AC SOLID STATE RELAYS 
(photo isolation - triac) 

~SAS ______________________________ _ 

GA SERIES 
GENERAL PURPOSE 
APPLICATION GRID 

PART ORDERING INSTRUCTIONS: 
1. Use the grid below to select your 

Control Voltage. 
2. Then determine the Maximum Line 

Voltage and Maximum Load Current 
required. 

3. When you have identified your Part 
Number on the grid, refer to the Part 
Number Key and charts at the left 
for complete Part Specifications. 

DIMENSIONS: INCHES 
(MILLIMETERS) 

TOLERANCE: ±.02 
±,50 

Maximum Load 
Current (Arms) 

Output 

Package Style _ 1 
Control Voltage _ l 3.5 to 15 VDC 

2.5 GA1-2802 

140 VAC 5.0 
Maximum 
Line Voltage 10.0 

25.0 

40.0 

2.5 GA1-4802 

250VAC 5.0 
Maximum 
Line Voltage 10.0 

25.0 

40.0 

2.5 GA1-68Q2 

280VAC 5.0 
Maximum 
Line Voltage 10.0 

25.0 

40.0 

1 ' ........... 
t,-o--,; 

J o 
01 (38.1 

j 

.375 
(9.525) 

rl----,j~ .•• 
~

(6.35) 

UU UU 

1.100 
r-(27.94D) -

.035 
(,a89) 

(4XI{i~"t61 D1A-r \ r(,io~g~) 

1,100 
!>°rao) 

L ... ~2_5_.J 

6 r---+I-"--·---.t·,---, 

.250 
(&.350) 

4 

3.Bt08VDC 

GA4-2C02 

GA4-4C02 

3 to 32VDC 

GA5-2D10 

GA5-2D25 

GA5-2D40 

GA5-4D10 

GA5-4D25 

GA5-4D40 

GA5-6D10 

GA5-6D25 

GA5-6D40 

5 

4 

·.r.-H (12.19) 

G=. 
.. .'0 1 

(20.32) 

6 8 

90 to 250VAC 3.5to 15VDC 3.5t015VDC 

GAB-2802 

GA6-2805 

GA5-2A10 GA6-2810 

GA5-2A25 

GA5-2A40 

GA8-4802 

GA6-4805 

GA5-4A10 GA6-4810 

GAS-4A25 

GA5-4A40 

GAB-6802 

GA6-6805 

GA5-6A1O GA6-6810 

GA5-6A25 

GA5-6A40 

GORDOS ARKANSAS/lOOO N. SECOND STREET. ROGERS; ARKANSAS 72756 USA/PHONE (SOli 636-5000ITWX: 910-720-7998 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1809 



4500 RELAYS 4500 

~ 
AC SOUD STATE RELAYS G<>ROOS (Optical Coupling - Triac Output) 

~~, -' --------------
, . . . 

GB SERIES 

PACKAGE STYLE 
Package Style Code Number 

• Panel or PC mount 
• Optical coupling 
• Zero-voltage turn~on 
• 3 to,40 Arms clJrrent ratings 
• Output RC netWork 
• 3.5-15 VDC, 3-32 VDC, or 90.280 VAC control ratings 
• 24 to 280 VAC line voltages 
• UL recognized - CSA certified 
• Some models optionally avaflable in compliance with VDE 

specs 0730, 0730 part 2P, 0806, and IECspecs 380 and 435 

KEY TO PART NUMBERS 

GB 15 4 10 - 2 
(1}Output cfrcuit inciudes RC Snubber Network 
('}GBllOOO, 14000 & 18000 only 

('}GB15000 only' 
(4}Measured utilizing a resistive load 'J' I 

POWER CIRCUIT OUTPUT SPECIFICATIONSnl 
Maximum Line Voltage Code .Number 2 4 

Maximum Line Volatge (VACI 140 250 

Minimum Li~e Yoltage (VACI 24 24 

Nominal Line Voltage (yAC) 120 240 

Maximum AC Leakage (mArins At Rated Voltage) 
2A & 3A relays ' 5 6 
,SA. lOA. 25A & 40A relays 9 15 

, Line Frequency 47 to 63 Hz 47 to 63 Hz 

Minimum Blocking Voltage 200 V 400 V 

Zero Crossing('} 5° 5° 

Maxiinum Load Current Code Number 30(2) 05(3) 1.0(3) 

Maximum Load Current (Arms) 3 5 10, 

Maximum l·Cycle sur~ (A Peak) 50/45 100/90 ' 100190 
Non·Repetitive 60150 z 

Maximum l-Second Surge 
(A Peak) Non·Repetitive 

12 40 40 

Maximum On·State Voltage (Volts) 1.8 1.8 1.8 

Off·State dv/dt (V/p.S) 100 200 200 

Minimum Power Factor Load .4 .4 .4 

1'T;Amps'Sec (8.33110 mS) 12 12 42 

CONTROL CIRCUIT INPUT SPECIFICATIONS 
Control Voltage Code Number -o5S('1 _2131 

Nominal Input Rating 3.5·15VDC 3-32VDC 

Must Operate 3.5VDC 3VDC 

Must Release 1.0VDC 1.0VDC 

Max. Allowable Voltage 15VDC 32VDC 

Nominal Input Current 1.9 mAN 1.0 mAN 

Maximum Turn·On Time at 60150 Hz 8:33/10 mS 8.33110 mS 

Maximum Turn-Off Time at 60150 Hz 8.33/10 mS 8.33110 mS 

'6 

280 

24 

240 

7 
15 

47 to 63 Hz 

600 V 

5° 

251') 401') 

25 40 

2501230 3501320 

60 90 

1.6 1.6 

200 200 

.4 .4 

260 510 

_71') 

9O·280VAC 

90VAC 

10VAC 

2BOVAC 

15 mArms 

34140 mS 

34/40 mS 

PACKAGE STYLE ' 
CODE NUMBER ' 

MAXIMUM LINE 
yOLTAGE CODE 
NUMBER ' 

CONTROL 
VOLTAGE 
CODE 
NUMBER 

MAXIMUM LOAD 
CURRENT 
CODE II!UMBER 

For available standard ,part 
numbers,' see the chart on the 
opposite page. ' 

GORDOSARKANSAS/lOOO N. SECOND STREET, ROGERS, ARKANSAS 72756 USA/PHONE (501) 636-5000/TWX: 9l0-720-79~8 
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4500 RELAYS 4500 

~ 
AC SOLID STATE RELAYS 

GOROOS (Optical Coupling - Triac Output) 

~~ ---------------
APPLICATION GRID 
PART ORDERING INSTRUCTIONS: 

1. Use the grid below to select your 
Control Voltage. 

2. Then determine the Maximum Line 
Voltage and Maximum Load Current 
required. 

3. When you have identified your Part 
Number on the grid, refer to the Part 
Number Key and charts at the left 
for complete Part Specifications. 

GENERAL SPECIFICATIONS 
(Apply to all part number5) 

Intput to Output Isolation (and Input to Base, 
GB·15000 models only) Dielectric Strength 
(mirf.) I 2500 VAC., 

Insulation Resi5tance (min.): 10" Ohms 

Coupling Capacitance (typical): 8 pF . 
Operating Temperature Range: -40 to 800C 

Storage Temperature Range: -40 to 100°C 

DIMENSIONS: INCHES 
(MILLIMETERS) 

TOLERANCE: :!:.02 
:!:,50 

Maximum Load 
Current (Arms) 

Package Style_ t Control Voltage ....... 
3 

140 VAC 5 Maximum 
Line Voltage 10 

25 
40 
3 

250 VAC 5 Maximum 
Line Voltage 10 

25 
40 
3 

280VAC 5 Maximum 
Line Voltage 10 

25 
40 

1.20 
(30,48) 

GB·ll 
llL..t ..... 2 

I I .375 .25 ="f5)' f (6,35) 
. U U U U 

.035 
(,889). 

GB·15 
2.25 

(57,15) 
1.70 

(43,18) 

'------+---'----f-+----'-------'----'-I---'t---j .325 
(8,255) 

(~,m:m) DIA. TYP. 01 [ -------- ........ o! (22~~~5) 
f=~ ~.-l 

GBll GB14 GB15 
3.5 to 15 VDC 3.5 to 15 VDC 3 to 32 VDC 
GB11230·05S GB14230-05S 

GB15210·2 
GB15225·2 
GB15240·2 

GB11430-055 GB14430-055 

GB15410·2 
GB15425·2 
GB15440·2 

, 

GB11630-055 GB14630·05S 

GB15610·2 
GB15625·2 
GB15640·2 

GB·14 .. t 1 1.00 

t (25.40) 

.. 
'.500~ 

(38,10) 

q --r 
.625 . 

(15,87)' MAX. 

~~50 
(8;:i5) 

.300 
(7,62) ,---------, 

.500 
(12,70) 

'-I\-~--H-+ .. 250 
(4X)(;0,o~)IDI~.1 (6,35) 

~ .200 
! (5.08) 

GB·1S 

.30 ----.. 

(7,62) T-q~=t=;=¢:.~ .... 

90 to 280 VAC 

GB1521O·7 
GB15225·7 
GB15240·7 

GB15410·7 
GB15425·7 
GB15440·7 

GB15610·7 
GB15625·7 
GB15640·7 

~16] . 

• 30 
(35,56, 

GB18 
3.5to 15VDC 
GB18230-055 

GB18430-055 

GB18630·055 

GORDOS ARKANSAS/lOOO N. SECOND STREET, ROGERS, ARKANSAS 72756 USA/PHONE (501) 636·5000/TWX: 910·720·7998 
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4500 RELAYS 4500 

GORDOS~ AC SOLID STATE RELAYS 
(reed isolation - triac) 

~~. ----------~~-

GB SERIES REEDAC® 
AC SOLID STATE RELAYS 

POWER CIRCUIT OUTPUT .SPECIFICATIONS(2) 

Maximum Line.Voltage Code Number :2 4 

Maximum Line Voltage (VAC) 140 250 

Minimum Line Voltage (VAC) 24 24 

Nominal Line Voltage (VAC) 120 240 

Maximum AC Leakage 5.0 10.0 
(mArms At Rated Voltage) 

Line Frequency 47 to 63 Hz 47 to 63 Hz 

Minimum Blocking Voltage 200 V 400 V 

Maximum Load Current Code Number 10 25 

Maximum Load Current (Arms) 10 25 

Maximum 1-Cycle Surge (A Peak) 
Non-Repetitive 60150 Hz . 

100190 2501230 

Maximum 1-Second Surge 40 60 
(A Peak) Non-RepE\titive 

Maximum On-State Voltage (Volts) 1.8 1.6 

Off-State dv I dt (V ,pS) 200 200 

Minimum Power Factor Load .1 ;1 

12T-Amps'Sec (8.33110 mS) 42 260 

Note: Consult factory for temperature derating. 

CONTROL CIRCUIT INPUT SPECIFICATIONS 

Control Voltage Code Number 05 121'1 

Nominal Input Rating (VDC) 5 .. 12 

Must Operate (VDC) 4.0 9.0 

Must Release (VDC) 0.5 1.0 

Maximum Allowable Voltage 7.5 18.0 

Nominal Input Current 14mA 14mA 

• Inductive load switching up to 0.1 power factor 
• Reed coupling 
• Random turn-on 
• 10 to 40 Arms current ratings 
• Output RC network 
• 5, 12, or 24 VDC nominal input ratings 
• 24 to 280 VAC line voltages 
• UL recognized - CSAcertified 
• Some models optionally available in compliance with VDE 

specs 0730,0730 part 2P, 0806, and IEC ~pecs 380 and 43!? 

S 

280 

24 

240 

10.0 

47 to 63 Hz 

600V 

40"1 

40 

3501320 

90 

1.6 

200 

.1· 

510 

241'1 

24 

18.0 

2.0 

36.0 

13mA 

GB2 2 00-10 05-4-03 

PACK. AJ. E STYLJ' llCONTROL SERIES CODE VOLTAGE 
NUMBER CODE 

NUMBER 

MAXIMUM LINE 
VOLTAGE CODE MAXIMUM LOAD 
NUMBER CURRENT 

GB17 2 

PACKAGE JTYLEJ SERIES CODE . 
NUMBER . 

MAXIMUM LINE 
VOLTAGE CODE 
NUMBER 

CODE NUMBER 

10 - 05 l I 
CONTROL 

. VOLTAGE 
CODE 
NUMBER 

MAXIMUM LOAD 
CURRENT 
CODE NUMBER 

For available standard part 
numbers, see the chart on the 
opposite page. 

"IGB2000 only ")Output circuit includes RC Snubber Network ,31GB17000 only 
.®Reedac is a registered trademark of the Gordos Corporation for reed-coupled AC·switching SSRs. 

GORDOS ARKANSAS/lOOO N. SECOND STREET. ROGERS. ARKANSAS 72756 USA/PHONE (501l636-5000/TWX: 910-720-7998 
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4500 RELAYS 4500 

~ _ ~ _________________ A_C_S_O_L_ID_S_T_AT_E __ RE_L_AY_S ____ _ ~ (reed isolation - triac) 

GB SERIES REEDAC® 
AC SOLID STATE RELAYS 
APPLICATION GRID 
PART ORDERING INSTRUCTIONS: 

1. Use the gri<;l below to select your 
Control Voltage. 

2. Then determine the Maximum Line 
Voltage and Maximum Load Current 
required. 

3. When you have identified your Part 
Number on the grid, refer to the Part 
Number Key and charts at the left 
for complete Part Specifications. 

GENERAL SPECIFICATIONS 
(Apply to all part numbers) 
Input to Output Isolation (.and Input to Base) 

Dielectric Strength (min.)'2500 YAC 

Coupling Capacitance (typical): 8 pF 
Maximum Turn·On Time at 60/50 Hz: 1.5 mS 

(Not frequency dependent) . 
Maximum Turn·Off Time at 60/50 Hz: 

8.33/10 mS 
Operating Temperature Range: .,.40 to 800 C 
Storage Temperature Range: -40 to 1000 C 

DIMENSIONS: INCHES 
(MILLIMETERS) 

TOLERANCE: ±.02 
±,50 

Maximum Load 
Current (Arms) 

Package Style_ ! Control Voltage_ 

140 VAC 10 
Maximum 
Line Volatge 25 

40 

25DVAC 10 
Maximum 
Line Voltage 25 

40 

28DVAC 10 
Maximum 
Line Voltage 25 

40 

GB·2 

GB·17 

5VDC 

GB2200·1005·4-{)3 

GB220D-2505·4-03 

G B2400·1005·4-{)3 

GB2400·2505·4-03 

GB2600·1005-4-03 

GB2600·2505·4·03 

- ._ ... 
® REEDAC is a registered trademark of Gordos Arkansas. Inc. 

Ili?/8)1 MAX. 

1:7~1~)' MAX. 

lot's;':&) MAX. 

.325 
(8,255) 

U·· .............. ··U~5 
.115/.01S, '122,23) 
12.12/2'F--~ L I 

1.875±.010 
147,625 ~.z54) 14.~~71)' DIA. TYP. 

GB2 GB17 

12VDC 24VDC 5VDC 

GB2200·1012-4-03 GB2200·1024-4-03 GB17210-05 

GB2200·2512-4-03 GB2200·2524·4-{)3 GB17225-05 

GB17240·05 

GB2400·1012-4-03 GB2400·1024·4-03 GB17410-05 

GB2400·2512-4-03 G B2400·2524-4-03 GB17425-05 

GB17440-05 
-- - . 

GB2600·1012-4·03 GB2600·1024-4-03 GB17610·05 

GB2600·2512·4-03 GB2600·2524·4-03 GB17625·05 

GB17640-05 

GORDOS ARKANSAS/lOOO N. SECOND STREET. ROGERS. ARKANSAS 72756 USA/PHONE (501) 636·5000/TWX: 910·720·7998 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1813 



4500 RELAYS 4500 

GORDOS~ REED RELAYS 
.150" x. 1.000" PCB grid pattern CORPORATION ____ ---.-,;. ___ _ 

65 SERIES 
MOLDED EPOXY REED RELAY 
.150" x 1.000'i PCB GRID PATTERN 

• Dry reed, high-voltage, and 
mercury wetted versions 'available 

• Designed to meet various 
packaging requirements 

• Logic-compatible 
• Environmental immunity as~ured 

OPERATING CHARACTERISTICS 

I Operate Time .(Typical) I Release Time '1 I· (Typical) .' 

:1 '1' I FormC I Coil Unsuppressed . 
Series Form A Form B NIO NIC FormA' FormB 
Standard Dry COntacts 

65 .5 .35 1.5 1.0 I .05 I .5 I 
Mercury-Wetted Contacts 

65 1.S 1.S 1.0 

Storage 
Temperature 

Range 

40°C to S50C 

30°C to S50C 
NOTES: 1. All times measured In milliseconds at nominal cOil voltage 

. at a test frequency of 15 Hz. 
2. Consult factory for electrostatic and/or magn'etic shield 

requirements. . 

OUTLINE DIMENsioNS --, 1"If.!g, 1. r<,-r,~1 
1.r. ... , mI. 65 Series - DRY/MERCURY 

DIMENSIONS: INCHES 
(MILLIMETERS) 

ww 
-.I It .... 

(7~"L (11A3) 

.13.y-t;;:;;:;;! 
(3.3D) :v-v-r 

t -ml .025 TYP. 
I t,63SJ .150 

(3.81). I .300 
--tIj (7.82) 

1:25.4) 

't 
, 23 

· .... r 1(13.97) m 
W 
'234 

CONTACT RATINGS 

Maximum 
Maximuml'l Minimum 

Maximum Initial Breakdown Voltage Insulation Switching Current Contact VAC Resistance 
D.C. (Amps) Resistance Across Contacts (TY8ICal)I" 

Type Watts Volts Switch Carry (Ohms) Contacts Coil ( hms) 
1A 10 200 .5 1.5 .200 300 1000 10'· 
1A 10 200 .5 1.5 .200 1000 1000 10'· 
High 

Voltage 
1A 50 500 1.012' 2.0 .070 1000 1000 10'· 

Mercury 
lC 3 2S .250 1.0 .200 250 1000 10'· 
lC 50 500 1.012) 2.0 .070 1000 1000 10'· 

Mercury 
NOTES: 1')Me.asured at nominal COil voltage applied (Except Senes 65, 

Form 8) 
(2)Derate to .050A at 500 volts 
("Measured at 25°C. and 50% relative humidity using 100 VDC 

MUST OPERATE/RELEASE CHARACTERISTICS 
Nominal Coil 
Voltage (VDC) 

5 

12 

24 

Must Operate Voltage 
(VOC) @ 25·C 

3.S 

9.0 

lS.0 

P.C. PAD LAYOUTS 
DRY MERCURY 

65 SERIES 

Must Release Voltage 
(VDC) @ 25°C 

0.5 

1.2 

'2.4 

REED RELAY SELECTION CHART (To specify diode add "0'; after part number All schema+ics show location of diode) , 
Nominal Coil Coil Resistance Part Number Schematics (Top View) 

Contact Form Voltage (VDC) Ohms (+10%) End Termination Side Termination End Termination Side Termination 
5 150 651A051-1 651A052-1 

lA 12 575 651A121-1 651A122-1 i 1. 
.+4 

24 2150 651A241-1 651A242-1 

'(1 D lA 5 150 651A051-4 651A052-4 
HIGH 12 575 651A121-4 651A122-4 

VOLTAGE 24 2150 651A241-4 651A242-4 ~ 
lA 5 70 651A051-5 651A052-5 

2 -, 

MERCURY 12 320 651A121-5 651At22-5 Orientation arrow for mercury Orientation arrow for mercury 
24 1600 651A241-5 651A242-5 wetted models . wetted models 

{ 
• +. 

lB ' 5 SO 6518051-1 6518052-1 ~1n (See Note I) 12 320 6518121-1 6518122-1 
24 1500 .6518241-1 6518242-1 ~ 2 -, 

5 100 651C051-1 651C052-1 y'.t • ,+4 
1C 12 450 651C121-1 651C122-1 

j,):~ TI 24 1750 651C241-1 651C242-1 Orientation arrow Orientation arrow 
.1C 5 70 651C051-5 651C052-5 for mercury for mercury 

MERCURY 12 320 651C121-5 651C122-5 ~ 24 1600 651C241-5 651C242-5 wetted models 2 -, wetted models 

5 . SO 652A051-1 652A052-1 
2A· 12 320 652A121-1 652A122-1 { i! 7 • +. 

24 1500 652A241-1 652A242-1 :.(11 n 2A 5 SO 652A051-4 652A052-4 
HIGH 12 320 . 652A121-4 652A122-4 ~ VOLTAGE 24 1500 652A241-4 652A242-4 2 3-4 

2A 5 40 652A051-5 652A052-5 Orientation arrow for mercury Orientation arrow for mercury MERCURY 12' 170 652A121-5 652A122-5 
24 725 652A241-5 652A242-5 wetted models wetted models 

5 60 652C051-1 ~y. 2C 12 2S0 652C121-1 
24 1000 652C241-1 ~ 

NOTES. 1. ExceSSive voltage (maximum of 7.5 VDC for 5 VDC model, 15.0 VDC for 12 VDC model, and 32.0 VDC for 24 VDC model) may cause reclosure 
, on form B models. . 

2. To specify diode add "0" after model number. 
3, For operation above 40°C ambient temperature, consult Gordos Corporation. 
4. Mercury wetted models must be mounted ±30o from vertical. 

GORDOS CORPORATION/250 GLENWOOD AVE., BLOOMFIELD. NJ 07003 USA/TELEPHONE (201) 743-6800/TWX: 710-994-4787 
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4500 RELAYS 4500 

GOROOS ..4l1lI 
REED RELAYS 

.100" x 1.000" PCB grid pattern 

CORPORATION...a ________ _ 

66 SERIES 
MOLDED EPOXY REED RELAY 
.100" x 1.000" PCB GRID PATIERN 

• Dry reed, high-voltage, and 
mercury wetted versions available 

• Designed to meet various 
packaging requirements 

• Logic-compatible 
• Environmental immunity assured 

OPERATING CHARACTERISTICS 

l Operate Time (TYPical) I Release Time : I (Typical) I I L· Form C I Coil Unsuppressed 
Series Form A Form B NIO NIC FormA Form B 
Standard Dry Contacts 

Storage 
Temperature 

Range 

66 .S .3S loS I 1.0 I .OS J .S I 400 CtoBSoC 
Mercury·Wetted Contacts 
. . 0"' , • ... .. - . . ... 
bb I us I I !.t! I LU I I I ;;SUUl,;Wtl:>Ul,;1 

NOTES: 1. All times measured in milliseconds at nominal coil voltage 
at a test frequency of IS Hz. 

2. Consult factory for electrostatic and/or ·magnetic shield 
reqUirements. 

OUTLINE DIMENSIONS ,.,'" )~~,Ti 1~·lp r-"-:."'" 
66 SERIES-DRY/MERCURY , 

DIMENSIONS: INCHES C2r: C2''', ,. 
(MILLIMETERS) '1", TYP. . ,;, 

.31Z~ 
(7.92)1 1t--.I--.300 

• 130 -~ (7.62) 

(3.3DJ::-r-W 
.- -~D25 TYP • 

• 100_ (.835) 

12.5"-!.J (~~:.~. 

(.254) 

.550 

ill 
1234 

CONTACT RATINGS 
Maximum('1 Minimum 

Maximum Maximum Initial Breakdown Voltage Insulation Switching Current Contact VAC. Resistance D.C. (Amps) Resistance Across Contacts (Typical)(" 
Type Watts Volts Switch Carry (Ohms) Contacts Coil (Ohms) 
lA 10 200 .S loS .200 300 1000 10'· 
lA 10 200 .S loS .200 1000 1000 10'· 

High 
Voltage 

lA SO SOO 1.0(21 2.0 .070 1000 1000 10" 
Mercury 

lC 3 2B .2S0 1.0 .200 2S0 1000 10" 
lC SO SOO 1.0(2, 2.0 .070 1000 1000 10'· 

Mercury 
NOTES: (I'Measured at nomenal COIl voltage applIed (Except Senes 66, 

Form 8) 
(2lDerate to .OSOA at SOO volts 
('IMeasured at 25°C and SO% relative humidity using 100 VDC 

MUST OPERATE/RELEASE CHARACTERISTICS 
Nominal Coil Must Operate Voltage 
Voltage (VDC) (VDC) @ 25°C 

S 3.B 

12 9.0 

24 1B.O 

P.C. PAD LAYOUTS 

66 SER'IES ,7.62) ~ I .30a1..h 
I I I 

1.000) 
(25.4) 

."0 TyP....... 14- ... 
(2.5" -, I •• 

.031 DIA. TYP •. ~' I 
(.787) 

Must Release Voltage 
(VDC) @ 25°C 

O.S 

1.2 

2.4 

REED RELAY SELECTION CHART (To specify diode add "D" after part number. All schematics show location of diode) 

Nominal Coil Coil Resistance Part Number Schematics (Top View) 
Contact Form Voltage (VDC) Ohms (±10%) End Termination Side Termination End Termination Side Termination 

S ISO 661AOS1-1 661AOS2-1 i J, ' +. lA 12 S7S 661A121-1 661A122·1 

.dD 24 21S0 661A241-1 661A242-1 
lA S ISO 661AOS14 661AOS2-4 

HIGH 12 S7S 661A1214 661A122·4 ~ VOLTAGE 24 2150 661A2414 661A242-4 . -, 
lA S 70 661AOS1-S 661AOS2-S Drientation arrow for mercury Orientation arrow for mercury MERCURY 12 320 661A121-5 661A122-S 

24 1600 661A241-S 661A242-S wetted models wetted models 

~ 
, +. 

18 S BO 66180S1-1 66180S2-1 {D (See Note 1) 12 320 6618121-1 6618122-1 
24 lS00 6618241-1 6618242-1 ~ .-, 
5 100 661COS1-1 661COS2-1 y'.t 6 5 +4 

lC 12 4S0 661C121-1 661C122-1 

.t t1 D 24 17S0 661C241-1 661C242-1 Orientation arrow Orientation arrow 
lC S 70 661COS1-S 661COS2-S for mercury for mercury 

MERCURY 12 320 661C121-S 661C122-S ~ wetted models wetted models 
24 1600 661C241-5 661C242-S 2 -, 

S BO 662AOS1-1 662A052-1 
2A 12 320 662A121-1 662A122-1 i 1! 7 6 +5 

24 lS00 662A241-1 662A242-1 !11 D 2A S BO 662AOSl-4 662A0524 
HIGH 12 320 662A1214 662A122-4 ~ VOLTAGE 24 lS00 662A2414 662A242-4 - 2 3-4 

2A S 40 662AOSl-5 662AOS2-S Orientation arrow for mercury Orientation arrow for mercury MERCURY 12 170 662A121-S 662A122-S 
24 72S 662A241-S 662A242-5 wetted madels wetted models 

S 60 662COS1-1 ~y. 2C 12 2BO 662C121-1 
24 1000 662C241-1 ~ 

NOTES. 1. ExceSSIve voltage (maxImum of 7.S VDC for S VDC model, lS.0 VDC for 12VDC model, and 32.0 VDC for 24 VDC model) may cause reclosure 
on form 8 models. 

2. To specify diode add "D" after model number. 
3. For operation above 40°C ambient temperature, consult Gordos Corporation . 
.4, Mercury wetted models must be mounted -1-30° from vertical •• 

GORDOS CORPORATION/250 GLENWOOD AVE., BLOOMFIELD, NJ 07003 USA/TELEPHONE (201) 743-6800/TWX: 710-994-4787 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1815 



4500 RELAYS 4500 

GOROOS ~ DRY REED RELAY 

CORPORATION .. ___ ---.,;_--:-."....--_----
741 SERIES' 
MOLDED EPOXY 
Single In-Line Package 
REED RELAY SELECTION CHART 

contact Nominal Call Call Resistance 
Form Voltage (VDC) Ohms (:!:10%) 

5 ,3S0 

500 

1A 

'.12 50,0 
I 

24 1750 ' 

5 150 

450 
18 

(See 
Note 1) 

12 450 

24 1750 

NOTES: 

Clamp Part 
Diode Number 

No 741A-1 

Yes' 741A-2 ' 

:No' 741A;9 

'Yes ,741A-IO 

No 741A-3 

Yes', 741A-4 

'No 741A-7 

Yes 741A-8 

,No 7418-3 

Yes 74~B,4 
No 7:418-9 

Yes '7418-l0 

NO 1418-5 

Yes 7418-6 

No 7418-7 

Yes 7418-S 

1. Excessive voltage (maximum of 7.0 VDC for 5 VDC model, 15.0 VDC 
for 12 VDC model, and 30.0 VDC for 24 VDC model) may cause con-
tact reclosure on Form' 8 models. ' , 

2,. Consult factory for electrostatic and lor magnetic shield requirements 

MUST OPERATE/RELEASE CHARACTERISTICS 
Must Release 

Nominai Coli 
Must Operate 
VoHage (VDC) Voltage (VDC) Maximum Voltage 

Voltage (VDC) @25°C @250C ' (VDC) 

5 4.0 0.5 ,7.5 

,12, 9.,6 1.2 15:0 

24 19.2 2.4 32.0 

CONTACT RATINGS 
TyrlCal 

Maximum Maximum In tial Min. Breakdown CapaCitance contact 
Switching' Current Resis- Voltage (VAC) (Typical) (pF) 

Model (DC) (Amps) tance' Across Conts. Across Conts. 
No. Watts Volts Switch /Carll (Ohms) Conts. Coil Conts. Coil 

741A 10 100 .250 1.5 .200 250 1000 .S 1.5 

7418 10 100 .250 1.5 .200 250 1000 .S 3.S 

NOTES: , 
1. Measured with nominal coil voltage applied (Except Form 8) 
2. Higher voltages andlor currents may be switched with life 

expectancy reduced. Consult factory for these ratings. 

OPERATING CHARACTERISTICS 
Release Time (Typical) 

Insula 
tion 

Resls-
tance 
\:'.tP.) 

( hms) 

10" 

10" 

Operate Time" Coil supg~~!sed Storage 
(Typical) Unsuppressed Temperature 

Series 'Form A I Form B Form A I Form B Form A I Form B Range 

741 .5Ci I ,5 .05 I .50 .5 I .50 -400C to +S5OC 
.. • Operate and Release Times (including bounce) In m,llIseconds. 

SCHEMATICS OUTLINE DIMENSIONS 

76 SERIES 
MOLDED EPOXY 
• Low Cost 
• Dry Reed, Power and 

Sensitive Versions 
• Designed to meet various 

'packaging requirements , 
• Popular PCB grid patterns 
• Environmental immunity assured 
• Logic compatible 
• Resistant to board cleaning solvents , , 
• Power series offers tough tungsten contacts ,capable of 

handling high inrush inductive and cllpacitive loads without 
contact protection in most applications. 

REED RELAY SELECTION CHART 
Nominal Coli 

Coil, ' Resistance Part Number 
Contact Ohms End Side 

Form 
VOlta~e 

(VDC (±10%) Termination Termination 

5 225 761A051-1 761A052-1 
1A 12 1000 761A121-1 ' 761A122-1 

24 2150 761A241-1 761A242-1 

1A 5 225 761A051-3 761A052-3 
Power 12 575 761A121-3 761A122-3 
Series 

24 2150 761A241-3 761A242-3 
1 A Sensitive Series 5 575 761A05S1-1 761A05S2-,l, 

MUST OPERATE/RELEASE CHARACTERISTICS 

Nominal coil 
Must Operate Must Release 
VoHaga (VDC) Voltage (VDC) Maximum Voltage 

Voltage (VDC) @25OC @25°C (VDC) 

5 3.S 0,5 7.5 
12 9.0 1.2 15.0' 
24 lS.0 2.4 '32.0 

CONTACT RATINGS' 
Typical 

Minimum Insula-

Maximum 
Initial tion Maximum Contact Breakdown Voltage Resis-Switching Current Resls- Acrciss contacts tance 

Type Watts I Volts I Switch I Carry tance' Contacts Coil (Typ.)' 

-1 10 ~ 2001 0.5 ~ 1.5 .200 300 1000 10" 
-3 50 1 2001 See Note 3 1.0 300 1000 10" 

NOTES: 
1. Measured at nominal coil voltage applied ' 
2. Measured at 25°C and 50% relative humidity using 100 VDC 
3. Inrush current capability'.:.. 5.0 amps ' ' 

OPERATING CHARACTERISTICS 

Form Operating Time (Typ.) 

A 
8 

.5 msec 

.35msec 

SCHEMATICS 
TOP VIEW 

IA 
END SIDE 

',FIQ.2 

OUTLINE DIMENSIONS 

SIDE VIEW 
TYPICAL FOR ALL 7S-SERIES 

Release Time (TyP.) 
(Coil Unsuppressed) 

.05msec 

.5 msec 

PC PAD LAYOUT 

1 I r Ii~:) r-t-t-t-
j l.IOO 

I.DOO (2.54) 
125.40) 

L ',' .-t-t-
I I I ":'---.031 DIA. TYP. 

(.78) 

GOROOS CORPORATION/250 GLENWOOD AVE., BLOOMFIELD, NJ 07003 USA/TELEPHONE (201) 743-6800/TWX: 710-994-4787 
, , ' 
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4500 RELAYS 4500 

GORDOS .~ DIP DRY REED RELAYS 

CORPORATION .. ---------

83 SERIES 
MOLDED EPOXY DIP 
(Dual In-Line Package) 
• All Gordos molded reed relays are 

molded of glass filled, non-burning 
epoxy with an Underwriters Laboratory 
certified yellow card number 
UL94STD (V-O classification). 

• Environmental immunity assured 
• Logic compatible 
• Compatible with automatic insertion 

equipment 

MUST OPERATE/RELEASE CHARACTERISTICS 
Nominal Coil 
Voltage (VOC) 

5 

12 

Must Operate Voltage 
(VOC) @ 25°C 

4.0 

9.6 

19.2 

OUTLINE DIMENSIONS 

1413' 

1 2 

9 8 

6 7 

Must Release Voltage 
(VOC) @ 25°C 

0.5 

1.2 

2.4 

STANDOFF 
.015 
(.38) 

REED RELAY SELECTION CHART 
Nomlnaleoll Coil Resistance 

Contact Fonn Voltage (VOC) (Ohms) +10% @ 25°C 
5 380 

500 
lA 

CONTACT RATINGS 
Typical Insu· 

Maximum Maximum 
Initial 

Min. Breakdown Capacitance 
lation 

Contact Resis· 
Switchingl') Current Resis· Voltage (VAC) (Typical) (pF) tance 

Model (DC) (Amps) tancet'l Across Contacts Across Contacts (Typ.) 
No. Watts Volts Switch Carry (Ohms) Contacts Coil Contacts Coil (Ohms) 

831A 10 100 .250 1.5 .200 250 1000 .8 2 10" 
8318 10 100 .250 1.5 .200 250 1000 3.8 10" 
832A 3 28 .250 1.0 .200 150 1000 .8 2 10" 
831C 3 28 .250 1.0 .200 250 1000 1.5 3 10' 
835C 4 100 .110 1.0 .250 250 1000 .8 2 10' 
836C 4 100 .110 1.0 .250 250 1000 .8 2 10' 
NOTES: 1')Measured wIth nominal cool voltage applied (Except Form 8) 

('I Higher voltages and/or current may be switched with life 
expectancy reduced. Consult factory for these ratings. 

OPERATI NG CHARACTER I STICS 
Release Time (Typical) 

Operate Time' Coil Coil 
(Typical) Unsuppressed Suppressed Storage ,I II FormC Form A I Form B Form AliForm B 

Temperature 
Series Form A Form B NIO NIC Range 

83 .50 I .5 11.0 1.5 .05 I .50 .5 I .50 40°C to 85°C 
* Operate and Release TImes (including bounce) In mIlliseconds. 

.020 x .010 TYP 
(.508 x 25.4) 

-J .110 l-
(7.87) 

DIMENSIONS: INCHES 
(MILLIMETERS) 

Clamp Olode Part Number Schematics (Top View) 
No 831A·l 
Yes 831A·2 

B~' No 831A·3 '0 [-. Yes 831A-4 

130 ~+2 12 500 No 831A·5 I 
Yes 831A·6 140- 1 

24 1750 No 831A·7 0 

Yes 831A·8 
5 150 No 8318·1 

Yes 8318·2 

B~' 450 No 8318·3 90 -8 
18 Yes 8318-4 

130 [+, 
(See Note 1) 12 450 No 8318-5 

Yes 8318·6 14 1 
24 1750 No 8318·7 0 

Yes 8318·8 
5 150 No 831C·1 

B~' Yes 831C·2 

I:~ [:: lC 12 450 No 831C·3 
Yes 831C·4 

24 1750 No 831C·5 14 1 
Yes 831C·6 0 

5 150 No 835C-l B~7 Yes 835C·2 
'0 (r. lC 12 450 No 835C-3 

Yes 835C-4 13J@+, 
24 1750 No 835C-5 " 1 

Yes 835C-6 0 

5 200 No 836C·1 
Bl{f' Yes 836C·2 '0' [-. 

1C 12 500 No 836C-3 
Yes 836C·4 13~+2 

24 2200 No 836C·5 14 1 
Yes 836C·6 0 

5 150 No 832A·1 

:~ C[~. Yes 832A·2 
2A 12 450 No 832A·3 

Yes 832A-4 13:f~+2 24 1750 No 832A·5 14 1 
Yes 832A-6 0 

NOTES: 1. Excessive voltage (maximum of 7.0 VDC for 5 VDC model, 15.0 VDC for 12 VDC model, and 30.0 VDC for 24 VDC model), may cause contact 
reclosure on Form 8 models. 

2. Consult factory for electrostatic shield and lor magnetic shield requirements. 

I 

, 
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4500 RELAYS 4500 

GOROOS ~ DRY AND MERCURY DIP 

CORPORATION .... ______ R_E_ED_R_ELA_Y_S __ _ 

846 SERIES 
DRY REED RELAY 
MOLDED EPOXY DIP 
• High-Voltage Form A 
• Environmental Immunity Assured 
• Logic-Compatible 
• Compatible with Auto-Insertion Equipment 

• All Gordos molded devices are molded of glasS filled, non
burning epoxy with an Underwriters Laboratory certified 
yellow card, UL94STD, V-O classification 

High-voltage 6-pin DIP reed relays with Form A contacts for 
applications where high-voltage isolation is required and 
space is at a premium. 

REED RELAY SELECTION CHART 
contact Nominal Call Call Resistance Clamp Part 
Form Voltage (VOC) Ohms (±10%) Diode Number 

5 150 No 846A-1 

Yes 846A-2 

1A 12 575 No 846A-3 

Yes 846A-4 

24 1750 No 846A-5 

Yes 846A-6 

NOTES: Consult factory for electrostatic shield and/or magnetic shield 
requirements. 

MUST OPERATE/RELEASE CHARACTERISTICS 
Must Operate Must Release 

Nominal Coil Voltage (VOC) Voltage (VOC) Maximum Voltage 
Voltage (VOC) @25°C @25°C (yOC) 

5 4.0 0.5 7.5 

12 9.6 1.2 15.0 

24 19.2 2.4 32.0 

CONTACT RATINGS 
Ty~ical Insula 

Maximum Maximum Initial Min. Breakdown Capacitance 
tlon 

Contact Resis· 
Switching Current' Resis· Voltage (VAC) (TYPical) (PF) tance 

Model (OC) (Amps) tance' Acros~ I Cants. Acros~ I Cants. (~rrm~) No. Watts IVolts SWitch~any (Ohms) Cants. Coil Cants. Coil 

846A 10 1800 .5 12 .200 1200 I 1500 .8 I 2 10" 

NOTES: 
1. Measured with nominal coil voltage applied (Except Form B) 
2. Derate to .006A at 800V 

OPERATING CHARACTERISTICS 
Operate Time" Release Time (Typical) Storage 

Series 
(Typical) 
FormA 

Coil Unsuppressed I Coil Suppressed 
Form A Form A 

Temperature 
Range 

846 .50 .05 J • 5 -40°C to +85OC 

* Operate and Release Times (including bounce) in milliseconds. 

OUTLINE DIMENSIONS 

f.,----~;,:-'-'---'-___j-.-J 
STANDOFF L .275 .01 

i~3~~ ___. (8.11).-1 (2.41) 

f -- ~--·-1:"'1" 

(.50e x .254) I 

W210 

(1.80) 

__ -.1 
.280. 

( 8.80~ 

-J.oSl0 L 
(7.87) . 

847 SERIES 
MERCURY WETTED REED 
RELAY MOLDED EPOXY DIP 
• Mercury-Wetted (Forms A, C) 

Versions 

• Environmental Immunity Assured 

• Logic-Compatible 
• Compatible with Auto-Insertion 

Equipment 

• All Gordos molded devices are molded of glass filled, non
burning epoxy with an Underwriters Laboratory certified 
yellow card, UL94STD, V-O classification 

Mercury-wetted 6-pin DIP reed relays with Form A or Form C 
contacts, offering the advantages of speed, no bounce, sta
bility, extremely long life, and small size. 

REED RELAY SELECTION CHART 
contact Nominal Coil Coil Resistance Clamp Part 

Form Voltage (VOC) Ohms (+10%) Oiode Number 
S 150 No 847A-l 

Yes 847A-2 
1A 12 575 No 847A-3 

Yes 847A-4 
24 1750 No 847A-S 

Yes 847A·6 
5 70 No 847C-l 

Yes 847C-2 
1C 12 320 No 847C·3 

Yes 84704 
24 1600 No 847C-5 

Yes 8470-6 
NOTES: Consult factory for electrostatic shield and/or magnetic shield 

requirements. 

MUST OPERATE/RELEASE CHARACTERISTICS 
Must Release Must Operate 

Nominal Coil Voltage (VOC) Voltage (VOC) Maximum Voltage 
Voltage (VOC) @25°C @25°C (VOC) 

5 4.0 0.5 7.S 
12 9.6 1.2 15.0 
24 19.2 2.4 32.0 

CONTACT RATINGS 
Ty~ical 

Maximum Maximum Initial Min. Breakdown Capacitance Contact 
Switching' Current Resis- Voltage (VAC) (Typical) (pF) 

Model (OC) (Amps) tance' Across Cants. Across Cants. 
No. Watts Volts witchlCarl') (Ohms) Cants. Coil Cants. Coil 

847A 50 I SOC 1.0' I 2 .050 1000 1500 1.1 2 
847C 50 I SOC 1.0' I 2 .050 1000 1500 1.3 6 

NOTES: 
1. Measured with nominal coil voltage applied 
2. Derate to .002A @ 500 volts 
3. Higher voltages and/or currents may be switched with life 

expectancy reduced. Consult factory for these ratings . 

OPERATING CHARACTERISTICS 
Operate Time Release Time (Typical) 

Insula· 
tion 

Resis· 
tance 
~P.l 

( hms) 

10" 
10' 

(Typical) 
Coil II Coil Storage 

Series 
I Form C 

FormA NIO NIC 
Unsuppressed Suppressed 

Form A Form A 
Temperature 

Range 

847 2.5 I 2.00 1.5 2.0 .1 2.0 -30°C to +85OC 

SCHEMATICS (TOP· VIEW) 
846 SERIES & 847 SERIES 847 SERIES (MERCURY) 

u'P UP 

-13 '+2, '-13 +2 
.020 x .010 TYP. ~Il~ - J' 

-tl.- .100 
(2.54) 

.800 
!15.24) 

'J;' 'ig' 
DIMENSIONS: INCHES 14 I 14 I 

848 SERIES AND '847 SERIES 

(MILLIMETERS) 0 0 
NOTE: Orientation arrow appears on all MercuryWetted Models. 
These relays must be mounted ±300 from vertical, 
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4500 RELAYS 4500 

COROOS ...411 DRY REED RELAYS 
CORPORATION ... ________ _ 
851 SERIES 
DRY REED RELAYS 
MOLDED EPOXY DIP 
• Contact Forms A and B 
• Environmental Immunity Assured 
• Logic-Compatible 
• Compatible with Auto-Insertion Equipment 
• All Gordos molded devices are molded of glass filled, non

burning epoxy with an Underwriters Laboratory certified 
yellow card, UL94STD, V-O classification 

Special single-pole 4-pin DIP reed relays with Form A or B 
contacts for applicatIOns requiring high isolation between 
contacts and coil. 

REED RELAY SELECTION CHART 
contact Nominal Coil Coil Resistance Clamp Part 

Form Voltage (VDC) Ohms (±10%) Diode Number 
5 380 No 851A-l 

Yes 851A-2 
500 No 851A-5 

1A Yes 851A-6 
12 500 No 851A-3 

.. .. ' . ,.",.'.' .".",.,."-",, .. . , .,,-"" .. -. .. " ..... . "itts ,. .. 
H:JiA:~ .. ,,··· 

24 1750 No 851A-7 
Yes 851A-8 

5 150 No 8518-3 

1B Yes 8518-4 

(See 12 450 No 8518-5 
Note 1) Yes 8518-6 

24 1750 No 8518-7 
Yes 8518-8 

NOTES: 
1. Excessive voltage (maximum of 7.5 VDC for 5 VDC model, 15.0 VDC 

for 12 VDC model, and 32.0 VDC for 24 VDC model) may cause 
reclosure on form 8 models. 

2. Consult factory for electrostatic shield and/or magnetic shield 
requirements. 

MUST OPERATE/RELEASE CHARACTERISTICS 
Must Operate Must Release 

Nominal Coil Voltage (VDC) Voltage (VDC) Maximum Voltage 
Voltage (VDC) @25°C @25°C (VDC) 

5 4.0 0.5 7.5 
12 9.6 1.2 15.0 
24 19.2 2.4 32.0 

CONTACT RATINGS 
Ty~ical Insula-

Maximum Maximum Imtial Min. Breakdown Capacitance tion 
Contact Resis-

Switching' Current Resis- Voltage (VA C) (TYPical) (pF) I tance 
Model (DC) (Amps) tance' Across I Cants. Across Cants. bTyP.) 

No. Watts Volts Switch Carry (Ohms) Cants. Coil Cants. Coil hms) 
851A 10 1100 .250 11.5 .200 250 12000 .8 2 lio1o ' 

8518 10 100 .250 1.5 .200 250 ·2000 .8 3.8 ',10" , 
NOTES: 
1. Measured with nominal coil voltage applied (Except Form 8) 
2. Higher voltages and/or currents may be switched with life 

, expectancy reduced. Consult factory for these ratings. 

OPERATING CHARACTERISTICS 
Release Time (Typical) 

operate 'rime" Coil Coil Storage 
Typical) Unsuppressed Suppressed Temperature 

Series FormA FormB FormA FormB FormA Form B' Range 

851 .50 I .5 .05 I .50 .5 I .50 -40°C to -85°C .. 
" Operate and Release TImes (!ncludmg bounce) m mIllIseconds. 

~
:260 

.(~O) 
.260-

(6.600 

J:.3,.,L 
(7.87) 

81[_681 [-6 
14J -2'40-1 i-2 

o 0 

85lA 8518 

SK SERIES 
SUB-MINIATURE FORM C REED RELAY 

• Small size (20 x 10 x 10mm) 
• High switching capacity (20 watts 

at lA) 
• Contact is hermetically sealed 
• Plug or solderable connection pins 

contact Nominal Call Coil Resistance 
Form Voltage (yDC) Ohms ( ..... 10%) 

5 170 

425 

1C 12 890 

... ,." .. " ......... . " .- . -. . ~,., . .. _ .......... 

Clamp Part 
Diode Number 
No 3765-1521-05-1 
Yes 3765-1521-05-3 
No 3765-1522-05-1 
Yes 3765-1522-05-3 
No 3765-1521-12-1 
Yes 3765-1521-12-3 ..... -.. ---:- -:-- .... -... 

MUST OPERATE/RELEASE CHARACTERISTICS 
Must Operate Must Release 

Nominal Coil VOlta~ (yDC) Voltage (yDC) 
Voltage (VDC) @ 5°C @25OC 

5 3.7 1.0 
12 7.0 2.0 
24 15.0 3.5 

OPERATING CHARACTERISTICS 
. Release Time Operating 

Operate Time" Without Diode' Temperature 
Model (Typical) (Typical) Range 

3765 .50 .20 -55°C to +105°C .. * Operate and release tImes (mcludmg bounce) m mIlliseconds. 

CONTACT RATINGS 
TyriCal 

Maximum Maximum 
In tial 

Contact 
Switching Current Resis-

Model (DC) (Amps) tance' 
No. Watts! Volts SWitchlCarry (Ohms) 

3765 20 ]100 1.0 11.5 .200 

OUTLINE DIMENSIONS 

1""' 
10 

LL 
3.75 

r...j~ 
17.78, 

Insula· 

Min. Breakdown Capacitance 
tion 

Resis· 
Voltage (VAC) (Typical) (pF) tance 

Across. I Cants. 
Cants. Coil 

Acros~.1 Cants. 
Cants. Coil 

(Typ.) 
(Ohms 

250 l - .6 ,l 2.0 10" 

DIMENSIONS: MILLIMETERS 

j ~2.54 
.1--5.08 

SCHEMATICS (TOP VIEW) 

- _," _1_0 .7 +0.1 
1 INCH=25.4 mm 

I 

.100 TYP 
(2.54) DIMENSIONS: INCHES 

(MILLIMETERS) 
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4500 RELAYS 4500 

DRY AND MERCURY WETIED REED RELAYS 
GORDOS~ MINIATURE OPEN FRAME 

CORPORATION ________ -----,-

G2 SERIES 
REED RELAYS 
Miniature Open Frame Reed Relay 

OUTLINE DIMENSIONS 

.350 ~ ~ (8.89) 1.240 
+ (31.5) -t * 1-

(3.2) -, I 
T F=1.0 =-;j 

(25.4) 

Q .125 

.100 Typ. =i= 
(2.54)-11- I 

DIMENSIONS: INCHES 
(MILLIMETERS) 

REED RELAY SELECTION CHART (Add "0" for Diode) 
Contact 
. Form 

1A 

1A 
HIGH 

VOLTAGE 
1A 

MERCURY 

1A 
and 
18 

18 

1C 

1C 
MERCURY 

1C 

2A 

2A 
HIGH 

~TAGE 

2A 
MERCURY 

2A 
and 
2B 

28 

Nominal Coil 
Voltage (VUC) 

5 
12 
24 
5 

12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 
5 

12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

Coil Resistance Part Number 
(Ohms)±10% End Termination Side Termination 

225 G21AA051 G21AA052 
1400 G21AA121 G21AA122 
4340 G21AA241 G21AA242 
225 G21AE051 G21AE052 

1400 G21AE121 G21AE122 
4340 G21AE241 G21AE242 

140 G21AH051 G21AH052 
BOO G21AH121 G21AH122 

3200 G21AH241 G21AH242 

82 G21A1B051 G21AIB052 
570 G21A18121 G21A1BI22 

1540 G21A1B241 G21A1B242 

105 G21BB051 G21BB052 
730 G21BB121 G21BB122 

2500 G21BB241 G21BB242 

105 G21CC051 G21CC052 
730 G21CC121 G21CC122 

2500 G21CC241 G21CC242 

65 G21CH051 G21CH052 
400 G21CH121 G21CH122 

1600 G21CH241 G21CH242 

105 G21CX051 G21CX052 
730 G21CX121 G21CX122 

2500 G21CX241 G21CX242 

105 G22AA051 G22AA052 
730 G22AA121 G22AAl22 

2500 G22AA241 G22AA242 
105 G22AE051 G22AE052 
730 G22AE121 G22AE122 

2500 G22AE241 G22AE242 

36 G22AH051 G22AH052 
225 G22AH121 G22AH122 
900 G22AH241 G22AH242 

45 G22A2B051 G22A2B052 
275 G22A2B121 G22A2B122 
790 G22A2B241 G22A2B242 

82 G22BB051 G22BB052 
570 G22BB121 G22BB122 

1540 G22BB241 G22BB242 

To specify diode, add "0" after part number. 

t 
UP 

MUST OPERATE/RELEASE CHARACTERISTICS 
Nominal Cell Must Operate Voltage Must Release Voltage 
Voltage (VUC) (VUC)@ 2S·C (VUC) @ 2S·C 

5 4.0 
12 9.6 
24 19.2. 

Schematic (Pin View) 
End Termination Side Termination 

o t 0 

,L+ 
t 

UP 
• t • 

~+ 
o 0 r t 0 
!...:> ...... l.J+ 

o } 0 0 

t ..... ?.J+ 

Ott 0 

" .. (.1.,+ 

+t 0 \ t 0 

~ 0 J I 0 

o 0 

o 0 

t 
UP 

0.5 
1.2 
2.4 

.. 
Wldtll 

.375 
(9.5) 

.575 
(14.6) 

.475 
(12.1) 

.475 
(12.1) 

.475 
(12.1) 

.475 
(12.1) 

.475 
(12.1) 

.775 
(19.7) 

.575 
(14.6) 
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4500 RELAYS 4500 

GORDOS ~ MINIATURE OPEN FRAME 
CORPORATION .. ____ D_RY_A_N_D_M_E_RC_U_R_Y_W_ET_T_ED_R_E_E_D_RE_L_AY_S 

G2 SERIES 
REED RELAYS 
Miniature Open Frame Reed Relay 

CONTACT RATINGS/CHARACTERISTICS 
FormA 

Standard High and C 
Form Voltage Standard Mercury 

Switching Ratings A or B Form A Form C Wet 
Current (Amperes, DC 

Max.) 
.500 .500 .250 1.0 

Voltage (Volts, DC Max.) 200 1000 28 500 
Breakdown (AC RMS Volts) 350 1200 200 1500 
Power (Watts) 10 10 3 50 
Operating Time 

(Milliseconds Typical 
Including Bounce) 

1.0 1.0 1.5 (N/C) 2.00 

Release Time .50 
(Milliseconds Typical) 

.50 1.0 (N/O) 1.50 

. Jnitial .. Contact.Resistance .. __ .:200 ... _.:>'00. . ........ :>.00 .... . __ 070_ . 
(Ohms Max. at Rated 
Coil Voltage) 

REED RELAY SELECTION CHART (Add "0" for Diode) 

Contact Nominal Coil Coil Resistance Part Number 
Form Voltage (VDC) (Ohms)±10% End Termination Side Termination 

5 82 G22CC051 G22CC052 
2C 12 570 G22CC121 G22CC122 

24 1540 G22CC241 G22CC242 

2C 5 36 G22CH051 G22CH052 
MERCURY 12 225 G22CH121 G22CH122 

24 900 G22CH241 G22CH242 

5 82 G22CX051 G22CX052 
2C 12 570 G22CX121 G22CX122 

24 1540 G22CX241 G22CX242 

5 82 G23AA051 G23AA052 
3A 12 570 G23AA121 G23AA122 

24 1540 G23AA241 G23AA242 
3A 5 82 G23AE051 G23AE052 

HIGH 12 570 G23AE121 G23AE122 
VOLTAGE 24 1540 G23AE241 G23AE242 

3A 5 25 G23AH051 G23AH052 
MERCURY 12 150 G23AH121 G23AH122 

24 600 G23AH241 G23AH242 

5 60 G24AA051 G24AA052 
4A 12 320 G24AA121 G24AA122 

24 1090 G24AA241 G24AA242 
4A 5 60 G24AE051 G24AE052 

HIGH 12 320 G24AE121 G24AE122 
VOLTAGE 24 1090 G24AE241 G24AE242 

4A 5 18 G24AH051 G24AH052 
MERCURY 12 110 G24AH121 G24AH122 

24 440 G24AH241 G24AH242 

5 45 G25AA051 G25AA052 
SA 12 275 G25AA121 G25AA122 

24 790 G25AA241 G25AA242 
SA 5 45 G25AE051 G25AE052 

HIGH 12 275 G25AE121 G25AE122 
VOLTAGE .24 790 G25AE241 G25AE242 

NOTES: 1. To specify diode, add "D" after part number. 
2. Magnetic shielding is standard. 
3. Consult factory for electrostatic shielding. 

Schematic (Pin View) 
End Termination 

o ~ ~ 0 

" ...... ~ ..... , + 

tot) t) 
UP ~+ 

t 
UP 

t 0 tj t/ 0 t/ t/ 0 

UP~+ 

o lllllO+ 
t.. ................. v1 

Side Termination Width 

.575 
(14.6) 

.575 
(14.6) 

.575 
(14.6) 

.575 
(14.6) 

.675 
(17.1) 

.675 
(17.1) 

.775 
(19.7) 

.775 
(19.7) 

4. Orientation arrow appears on all mercury wetted models. These These relays must be mounted ±30o from vertical. 
5. Excessive voltage (maximum of 7.0 VDC for 5 VDC model, 15.0 VDC for 12 VDC model, and 30.0 VDC for 24 VDC model) may cause contact 

reclosure on form B models. 
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4500 RELAYS 4500 

.411IIIIIIII LOW PROFILE DIP ~~ 
GUNTHER" _________ -R-EE-D-R-EL-AY---Il_NTF.RIVA11OIYAL_ConfJ8nr--=--...:....-

3570 SERIES 
LOW PROFI LE 01 P 
• Low profile makes this relay ideal 

for microprocessor and numerical 
control applications 

• Environmental immunity assured 
• Logic compatible 
• All Gunther molded devices are 

molded of glass filled, non-burning 
epoxy 

Nominal Coil 
Call Resistance 

Contact Voltage Ohms 
Form (VOC) (±1o%) 

5 380 

550 

750 
1A , (Note4) 

12 530 

1000 

24 2000 

5 380 
1A 

High 
Insulation 12 530 
Resistance 
(see note 1) 

24 2000 

5 380 

1A 
Hi h Break~own 12 530 

VOltate 
(see no e 2) 24 2000 

CONTACT RATINGS 

Clamp 
Diode 

No 
Yes 

No 
Yes' 

No 
Yes 

No 
Yes 

No 
Yes 

No 
Yes 

No 
Yes 

No 
Yes 

No 
Yes 

No 
Yes 

No 
Yes 

No 
Yes 

Maximum Maximum 
Switching (DC) Current (Amps) 

Model Watts I Volts Switch I Carry 

3570 10 I 100 .5 I 1.0 

SCHEMATIC (TOP VIEW) 

WITHOUT DIODE 
14 13 9 8 

l~ 
1 2 6 7 

3570-1301 
3570-1302 

Part Number 

3570-1301-05-1 
3570-1301-05-3 

3570·1302-05-1 
3570·1302-05-3 

3570·1303~05·1 
3570-1303-05·3 

3570-1301-12-1 
3570-1301-12-3 

3570-1302-12-1 
3570·1302·12·3 

3570·1301-24-1 
3570·1301-24-3 

3570-1341-05-1 
3570-1341-05·3 

3570-1341-12-1 
3570·1341·12-3 

3570·1341-24-1 
3570·1341·24-3 

3570·1342-05-1 
3570·1342-05·3 

3570-1342-12·1 
3570·1342-12·3 

3570·1342·24-1 
3570·1342-24-3 

MUST OPERATE/RELEASE CHARACTERISTICS 
Nominal Must Operate 

Call Voltage Voltage 
(VDC) (VDC) @ 25°C 

5 3.7 

12 8.0 

24 16.0 

OPERATING' CHARACTERISTICS 
Release Time Without 

Dlode* (Typical) 

.20 

Must Release 
Voltage 

(VDC)@25OC 

1 

2 

4 

Storage 
Temperature liange 

• Operate and release times (including bounce) in milliseconds, may 
vary depending on voltage applied. 

NOTES: 
1. Type 3570·1341-_, ___ -_ has insulation resistance between coil 

and contact of 10'2{J measured with 100 VDC at ambient temperature. 
2. Typ'e 3570·1342-__ -_ has 3 KV break·down voltage between 

COil and contact. 
3. Consult factory for electrostatic shield requirements. Last digit of 

part number is changed to "-2" to indicate electrostatic shield or "-4" 
to indicate clamp diode and electrostatic shield. 

4. Low·power Schottky application. 

Typical 'MIn. Breakdown Capacitance 
Initial Voltage (VAC) (Typical) (pF) ''ryplcal* 

Contact Insulation 
Resistance Across I 'Contacts Across I Contacts Resistance 

(Ohms) Contacts Coil Contacts Call (Ohms) 

.200 250 I 500 .8 I 1.5 10" 

3570-1301 3570·1341 
3570-1302 3570·1342 

WITH DIODE 

14 13 9 8 14 8 

~~ 
L--.. r 

~ 
2 6 7 2 6 

6.4 MAX. 

DIMENSIONS: MILLIMETERS 

1 inch = 25.4mm 
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RELAY CONTACT FORMS 

A J 0 
t 0 0 

Make Make, 

t£g SPST-NO Make, 
Break 

B 
~ 

K 

O~ • 
0 

Break Center off .. --... -.,~ .. , - -, ... ,,-,., ... . ··_-··SPST-NG •• _ u •• , ., •• ~, ••• ",.". ,., ,."." •• ,., ...... _,,,.. ~ •• ~._. ,.,., ••••••••••• ,., • . ... ·-SPO·t-- ._ .... __ .. ·-·f~-···-
... , ............. -'_. 

0 
C 

~ 
L • 0 

0 
Break, Make Break, • 0 (Transfer) Make, 
SPOT Make .. 0 

D 

£ u 
~~ Make, Break Double 0 

(Continuity make 
Transfer) Contact 

on arm 

E oid V 0 '1 ! 0 
Break, 

Double break b Make, 
Break Contact on arm 

F 0 W 0 • 
• 0 

Double break, 
Make, Double make, 
Make • 0 Contact 0 .. 

on arm 

G C X 

:r~ Break, Double 0 
Make 0 make 

H i g y 0 

I Break, 0 
Break, .. 0 Double break 
Make 

0 ~ 
Z 0 :1: : Make, Double make 

Break, Double break 
Make A....o SPOT-DB 0 



4500 

General Purpose 
Relays 

CRADLE® SERIES T154/163 

DC Relays.....; Current and 
Voltage AdJusted, 

AC Relays - Voltage 
Adjusted 

FEATURES 
• T154 Single-Point Contacts 
• T163 Bifurcated Contacts 
• Proven Cradle® reliability 
,. 100 million mechanical operations 
• Contact selection to match 

application 
• Contact configuration: 

DC Voltage: up to 8 Form C 
AC Voltage: up to 4 Form C 

• Input voltages: 
DC Voltage: from 3 VDC to 115 VDC 
AC Voltage: from 6 VAC to 220 VAC 

50/60 Hz 
• Sensitivity as low as 20 MW/pole 

(DC Voltage only) 
• Low-priced relays 
• Versatile mounting configurations 
• High density packaging 
• UL File E20604 I CSA File 34171 

TYPICAL OPERATING 
CONDITIONS @ 25°C 

ELECTRICAL 
Minimum drop-out (DC voltage): 

10% of maximum pick-up value 
(5% for single and double-pole 

, relays) 
Dielectric Strength: 

1000 VRMS, coil to contacts and be
tween gaps on standard T154 series 
500 VRMS, between contact gaps 
on sensitive, ultrasensitive relays 
and on all relays with bifurcated 

,contacts 
Insulation resistance: 

10,000 megohms minimum 
Capacitance, DC Voltage: 

Closed contacts to frame 3.0 pf 
Open contacts to frame 3.0 pf 
Between open contacts 3.0 pf 
(energized or de-energized) 

Capacitance, AC Voltsge: 
Contact to contact 3.0 pf 
Coil to contact 3.0 pf 
Coli to frame 30 pf 

, Operate time, DC Voltage: 
I 15 MS max. at nominal voltage 

Operate time, AC Voltage: 25 MS 
Release time, DC Voltage: 

8 MS max. at nominal voltage 
Release time, AC Voltage: 25 MS 

ENVIRONMENTAL 
Ambient temperature: -55°C to 71°C 

Gould Inc., Industrial Controls Division 
100 Relay Road, Plantsville, CT 06479 
Telephone (203) 621-6771 
TWX 710-473-0079 

RELAYS 4500 

Allied Control Relays 

WIRING DIAGRAMS 

16 9 10 

<l-tX I~ 8 

10 6 7 13 6 7 

~~ ~~ 
["b ["b 
4 I 4 I 

2C 4C 

DIMENSION B 
2C 
4C 
6C 
8C 

22 12 13 

<l-tN] ~II 
19 9 10 

<l-tX ~ B 

'16 6 7 

~~ 
t"b 
4 I 

6C, 

~937 

1.172 
1.391 
1.594 

28 .15 16 

~~ 
25 12 13 

~~ 
22 9 10 

~~ 
19 6 7 

~~ 
n 
4 I Ie 

CIRCUIT DIAGRAMS-IJNENERGIZED 

DETAILED DIMENSIONS 

ELONGATED HOLES 
.080 X .040 

B' 

LENGTH Ii __ CUTOUT 

312 
.531 

.750 
,969 

~ ilL 
RECOMMENDED 
PANEL LAYOUT 

TYPE P TERMINAL 

L 

1I16i'l7~5 
~O 

PC BOARD PA TIERN X'201 

~
201 

.060 DlA.=s!, -
HOLES • 

I ...... e=- .755 

'.m~17 !t~i= r 1 
.541 .106 

L~ !_ 
. j 1...229 
.229 

BC DEPICTED 

(NOTE: GROUND LUG NOT SUPPLIED WITH TYPE P TERMINALS.) 

-} GOULD 
Electronics 
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4500 RELAYS 4500 

Allied Control Relays 

General Purpose Relays 
CRADLE® SERIES T154/163 

DC RELAYS 
can· 

Pick· tact 3 Can· 
Coil up Arrange· tact 41 

Catalog No. 12 Res. Input Pick· up Power ment Rating 

STANDARD DC VOLTAGE ADJUSTMENT 
T154·2C·SVDC 52n SV 4.5V 500mW 2C 2Amp 
T154·2C·12VDC 185n 12V 9.0V 500mW 2C 2 Amp 
T154·2C·24VDC 700n 24V 18.0V 500mW 2C 2 Amp 
T154·2C·48VDC 2,500n 48V 3S.0V 500mW 2C 2 Amp 
T154·2C·115VDC 15,0000 115V 8S.0V 500mW 2C 2 Amp 

T154·4C·SVDC 52n SV 4.5V 500mW 4C 2 Amp 
T154·4C·12VDC 185n 12V 9.0V 500mW 4C 2 Amp 
T154·4C·24VDC 700n 24V 18.0V 500mW 4C 2 Amp 
T154·4C·48VDC 2,500n 48V 3S.0V 500mW 4C 2 Amp 
T154·4C·115VDC 15,OOOn 115V 8S.0V 500mW 4C 2Amp 

T154·SC·SVDC 25n SV 4.5V 800mW 6C 2 Amp 
T154·SC·12VDC 90n 12V 9.0V 800mW SC 2 Amp 

. , .. " 1~~';-U\;-4';'YUC .. .. -- .;~uu '-'~2';"v" -,. . " . -- ... .. 
OUYllin 

.... , --.-- .2 Mlli.., .l.O.Uy UU 

T154·6C·48VDC 1,550n 48V 36.0V 800mW SC 2 Amp 
T154·SC·115VDC 9,OOOn 115V 8S.0V 800mW SC 2 Amp 

T154·8C·6VDC 20n 6V 4.5V 1.000W 8C 2 Amp 
T154·8C·12VDC 75n 12V 9.0V 1.000W 8C 2 Amp 
T154·8C·24VDC 430n 24V 18.0V 1.000W 8C 2 Amp 
T154·8C·48VDC l,275n 48V 3S.0V 1.000W 8C 2 Amp 
T154·8C·115VDC 9,OOOn 115V 86.0V 1.000W 8C 2 Amp 

SENSITIVE DC VOLTAGE ADJUSTMENT 
TS154·2C·SVDC 185n SV 4.5V 100mW 2C 2 Amp 
TSI54·2C·12VDC 800n 12V 9.0V lOOmW 2C 2 Amp 
TS154·2C·24VDC 3,200f! 24V 18.0V 100mW 2C 2 Amp 
TSI54·2C·48VDC 13,OOO{l 48V 3S.0V 100mW 2C 2 Amp 

TS154·4C·SVDC 110n SV 4.5V 175mW 4C 2Amp 
TS154·4C·12VDC 430n 12V 9.0V 175mW 4C 2 Amp 
TS154·4C·24VDC l,800n 24V 18.0V 175mW 4C 2 Amp 
TSI54·4C·48VDC 7,500n 48V 36.0V 175mW 4C 2 Amp 

TS154·SC·SVDC 75n 6V 4.5V 250mW SC 2 Amp 
TS154·SC·12VDC 350n 12V 9.0V 250mW SC 2 Amp 
TS154·SC·24VDC l,275n 24V 18.0V 250mW SC 2 Amp 
TS154·SC·48VDC 5,200n 48V 3S.0V 250mW SC 2Amp 

TS154·8C·SVDC 52n SV 4.5V 400mW 8C 2 Amp 
TS154·8C·12VDC 190n 12V 9.0V 400mW 8C 2 Amp 
TS154·8C·24VDC 800n 24V 18.0V 400mW 8C 2 Amp 
TS154·8C·48VDC 3,200n 48V 3S.0V 400mW 8C 2 Amp 

AC RELAYS 
Contact 3 Can· 

Catalog No.·1 2 Coil Res. Input Pick·up 
Arrange· tact 4 

ment Rating 

T154·2C·SVAC 14n SV 5.0V 2PDT 2 Amp 
T154·2C·12VAC S5n 12V 9.0V 2PDT 2 Amp 
T154·2C·24VAC 280n 24V 18.0V 2PDT 2 Amp 
T154·2C·48VAC 1,250n 48V 3S.0V 2PDT 2 Amp 
T154·2C·115VAC s,ooon 115V 8S.0V 2PDT 2 Amp 
T154·2C·220VAC 15,OOOn 220V 170.0V 2PDT 2 Amp 

NOTES: 
1. Single·point contacts shown as standard; for bifurcated contacts, 

substitute "163" for "154". 

2. Solder lug terminals shown as standard; for printed circuit 
mounts, add "P" after "T", "TS" or "TSS". 

Note: Solder lug terminals not supplied on printed circuit mount relays. 

Gould Inc., Industrial Controls Division 
100 Relay Road, Plantsville, CT 06479 
Telephone (203) 621-6771 
TWX 710-473-0079 

Can· 
Pick· ,tact 3 Can· 

Coil up Arrange· ,tact 4 
Catalog No. I 2 Res. Input Pick·up ~ower ment Rating 

ULTRA·SENSITIVE VOLTAGE ADJUSTMENT 
TSSI54·2C·SVDC 500n sv 4.5V 40mW 2C I Amp 
TSSI54·2C·12VDC 2,OOOn 12V 9.0V 40mW 2C 1 Amp 
TSS154·2C·24VDC 7,500n 24V 18.0V 40mW 2C 1 Amp 

TSS154·4C·SVDC 250n SV 4.5V 80mW 4C 1 Amp 
TSS154·4C·12VDC l,OOOn 12V 9.0V 80mW 4C 1 Amp 
TSS154·4C·24VDC 3,700n 24V 18.0V 80mW 4C 1 Amp 

SENSITIVE DC CURRENT ADJUSTMENT 
TS154·2C·8.5Madc l,OOOn 8.5Madc 8.5Madc 85mW 2C 2 Amp 
TS154·2C·5.8Madc 2,500n 5.8Madc 5.8Madc 85mW 2C 2 Amp 
TS154·2C·4.1Madc 5,OOOn 4.1Madc 4.1Madc 85mW 2C 2 Amp 
TS154·2C·3.1Madc 10,OOOn 3.1Madc 3.1Madc 85mW 2C 2 Amp 
TS154·2C·2.SMadc 15,OOOn 2.SMadc 2.6Madc 85mW 2C 2 Amp 

• _____ , .w~u," ....... _"~_,._~ _~, 

.-.~ -.. ~-- - ~. -.~ . --,,- . .... , -,,- ', ... ~ -"", .. " -,,' , ••• '"0'._' .. 
TS154·4C·13.0Madc l,OOOn 13.0Madc 13.0Madc 175mW 4C 2 Amp 
TS154·4C·8.4Madc 2,500n 8.4Madc 8.4Madc 175mW 4C 2 Amp 
TS154·4C·S.2Madc 5,OOOn S.2Madc S.2Madc 175mW 4C 2 Amp 
TS154·4C·4.5Madc 10,0000 4.5Madc 4.5Madc 175mW 4C 2 Amp 
TS154-4C·3.5Made 15,0000 3.5Made 3.5Madc 175mW 4C 2 Amp 

TS154·SC·1S.0Madc l,OOOf! lS.0Madc lS.0Madc 250mW SC 2 Amp 
TS154·SC·10.0Madc 2,500f! 10.0Madc 10.0Madc 250mW SC 2 Amp 
TS154·SC·7.2Made 5,OOOn 7.2Made 7.2Madc 250mW SC 2 Amp 
TS154·SC·5.0Madc lO,ooon 5.0Madc 5.0Madc 250mW SC 2 Amp 
TS154·SC·4.2Madc 15,OOOf! 4.2Madc 4.2Madc 250mW SC 2 Amp 

TS154·8C·20.0Made I,OOOf! ~O.OMadc 20.0Made 400mW 8C 2 Amp 
TSI54·8C·13.0Madc 2,500f! 13.0Made 13.0Made 400mW 8C 2 Amp 
TSI54·8C·9.0Made 5,OOOn 9.0Madc 9.0Madc 400mW 8C 2 Amp 
TSI54·8C·S.4Made 10,OOOf! S.4Madc 6.4Madc 400mW 8C 2 Amp 
TSI54·8C·5.3Madc 15,OOOn 5.3Madc 5.3Madc 400mW 8C 2 Amp 

ULTRA·SENSITIVE CURRENT ADJUSTMENT 
TSS154·2C·S.5Madc I,OOOn S.5M~de S.5Made 40mW 2C I Amp 
TSSI54·2C·4.IMadc 2,5000 4.1Made 4.1Madc 40mW 2C 1 Amp 
TSS154·2C·2.9Madc 5,OOOn 2;9Madc 2.9Madc 40mW 2C 1 Amp 
TSS154·2C·2.0Madc 10,OOOn 2.0Made 2.0Made 40mW 2C 1 Amp 
TSSI54·2C·1.7Madc 15,OOOn 1.7Madc 1.7Madc 40mW 2C 1 Amp 

TSS154·4C·9.0Made l,OOOf! 9.0Madc 9.0Made 80mW 4C 1 Amp 
TSS154·4C·5.8Made 2,500f! 5.8Madc 5.8Madc 80mW 4C 1 Amp 
TSS154·4C·4.1Made 5,OOOn 4.1Made 4.1Madc 80mW 4C 1 Amp 
TSS154·4C·3.0Madc 10,OOOn 3.0Made 3.0Made 80mW 4C 1 Amp 
TSS154·4C·2.4Madc 15,OOOf! 2.4Made 2.4Made 80mW 4C 1 Amp 

iContact 3 Can· 
Arrange· tact 4 

Catalog No.1 2 Coil Res. Input Pick·up ment Rating 

T154·4C·SVAC 14f! SV 5.0V 4PDT 2 Amp 
T154·4C·12VAC 65n 12V 9.0V 4PDT 2 Amp 
T154·4C·24VAC 280n 24V 18.0V 4PDT 2 Amp 
T154·4C·48VAC l,250n 48V 3S.0V 4PDT 2 Amp 
T154·4C·115VAC s,ooon 115V 86.0V 4PDT 2 Amp 
T154·4C·220VAC 15,OOOn 220V 170.0V 4PDT 2Amp 

3. Form C contact arrangement shown as standard; for Form A, B 
or D, substitute appropriate letter. 

4. 5·amp and IO·amp contacts are also available for Standard DC 
and AC single·paint·contact relays; if desired, add "F" after "T" 
for 5·amp; and add "Y" after "T" for IO·amp. 

GOULD 
Electronics 
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4500 RELAYS 4500 

Allied. Control Relays 

General Purpose Relays .(cont'd) 
CRADLE® SERIES T351/T362 

MAGNETIC LATCH RELAYS WIRING DIAGRAM 

• 937" for 2C 
1.172" for 4C 

CatalDI No •. 1 2 

SINGLE COIL 
T3S1·2C·12VDC 1660 12V 7.0V 2C 2Amp 
T3S1·2C·24VDC 6300 24V 14.5V 2C 2Amp 
T351-4C·12VDC 1660 12V 7.0V 4C 2 Amp 
T3S1-4C·24VDC 6300 24V 14.5V 4C 2 Amp 

DUAL COIL 
T351·2C·2/12VDC 134/1340 2112V 9.2V 2C 2Amp 
T351·2C·2/24VDC 48S/485O 2/24V 18.0V 2C 2 Amp 
T351-4C·2{12VDC 134/1340 2112V 9.2V 4C 2Amp 
T351-4C·2/24VDC 48S/4850 2/24V 18.0V 4C 2Amp 

NOTES: 
1. Single·point contacts shown as standard; for bifurcated contacts, 

substitute "362" for "351." 
2. Solder lug terminals shown as standard; for printed circuit mounts, 

add uP',' after liT." . 
3. Form C contact arrangement shown as standard; for Form A, B or D, 

substitute appropriate letters • 
4. 5-amp contacts are also available for slngle·point-contact relays; 

if desired, add "F" after "T" for 5-amp, and add "Y" after "T" for 
10-amp. 

(RESET POSITION SHOWN) 

HOLE 
10 6 1 
h~ 
~~ 

HOLE 
16 9 10 
~~ 
~~ 
13 6 7 
~~ 
~~ 

SINGLE WINDING 
CIRCUIT DIAGRAMS 

TO OPERATE REVERSE POLARITY 

J:nJ+. 
4 I I I 

QUAL WINDING 
CIRCUIT DIAGRAMS 

1·4 OPERATE 2·3 RESET 

• Consult factory for 
other voltage coils. 

CRADLE® SOCKETS AND HARDWARE TYPICAL 
PC MOUNT 

TERMINAL LAYOUT 
Ifor 4·POLEI 

TYPICAL 
.1 • .I GRID 

TERMINAL LAYOUT. 
(lor 4·POLEI 

SelecUon Guide 
Terminal Options 

2 POLE 
Solder Lug 
PC Mount 
.1 x.1 Grid 

4 POLE 
Solder Lug 
PC Mount 
.1 x.1 Grid 

6 POLE 
Solder Lug 
PC Mount 

8 POLE 
Solder Lug 
PC Mount 

A DIM. 
2C 1~2 
4C 'f6 
6C ~2 
8C 1.0 

.001.000 -1 
-005.000 -S 
-003-000 -3 

-002-000 -2 
.006.000 -6 
.004.000 -4 

Gould Inc., Industrial Controls Division 
100 Relay' Road, Plantsville, CT 06479 
Telephone (203) 621-6771 
TWX 710-473-0079 

Dim ••• "" 
Polis 
2 Pol. 

Hole 

6 Pol. 

SPoi. 

.001.000 -1 
·OOS·OOO ·5 
-003·000 -3 

.002,000 -2 

.o06.QOO ·6 

.004·000 -4 

-20 
-24 

-30 
-32 

RECOMMENDED PANEL 
LAYOUT. 

A 
31132" 

l-l3/64" 

1·13132" 

1·41164" 

I 

I 

~"'."'''' "-"i-'-t#~ .l2I 
- .OJ3 

.1" .MI 

INDIVIDUAL PARTS 

Part Name Part No. 

GROUND WIRE 
For Solder and 300S2-1 
standard spaced (0256·002·001) 
printed circuit 

GROUND WIRE 
For .100 grid 30174-1 

spaced printed (0256.003·001) 
circuit sockets 

Retainer 
For Part No. 

2 Pole 30040-1 
(0228-001·001 ) 

30040-2 4 Pole (0228.001-002) 

6 Pole 
"30040-3 

(0228·001·003) 

8 Pole 0330·031·001 
Flat Retainer 

UL RecognIZed File No. E-20804 

'" ... .. 
IO.(U)) 

Olagram 

0= 
To be inserted 

into socket recess 
under mounting 

screw head 

f 
To be inserted 

into socket recess 

Diagram 

(l 
To be inserted into 
recesses on na rrow 

sides of sockets 

\l~ 

.• } GOULD 
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4500 RELAYS 4500 

Allied Control Relays 

NEW! 
Midget Power Relays 

GH SERIES -10 AMPS 
GY SERIES - 3 AMPS 

FEATURES 
• Low contact resistance 
• UL listed: E20604, E70463 

CSA listed: 35144 
• GH Series: Smallest 10 amp relay 

SPECIFICATIONS 
SERIES GH 
Contact resist.: 100 milliohms max. 
Operate time: 

SPDT, DPDT: 20 ms max. 
4PDT: 25 ms max. 

Release time: 
SPDT, DPDT: 20 ms max. 
4PDT: 25 ms max. 

Power consumption: 
SPDT, AC: app. 1 VA (60 Hz) 
S!:'PJ .. D.C; app ... O,8W .. _..... . ..... 
DPDT, AC: app. 1.2 VA (60 Hz) 
SPDT, DC: app. 0.9W 
4PDT, AC: app. 2 VA (60 Hz) 
4PDT, DC: app. 1.5W 

SERIES GY 
Contact resist.: 100 miliiohms max. 
Operate time: 20 ms max. 
Release time: 20 ms max. 
Power consumption: 

DPDT, AC: app. 1 VA (60 Hz) 
DPDT, DC: app. 0.8W 
4PDT, AC: app. 1.2 VA (60 Hz) 
4PDT, DC: app. 0.9W 

'I.Polevefllo,l\allermirulll,5,9, 13 and 14. 

DC VOLTAGE ADJUSTMENT 
PIN 

GHlOO-6VDC 
GHI00-12VDC 
GHI00-24VDC 
GHI00-48VDC 
GH200-6VDC 
GH200-12VDC 
GH200-48VDC 
GH200-11 OVDC 
GH400-6VDC 
GH400-12VDC 
GH400-48VDC 
GH400-110VDC -
GY200-6VDC 
GY200-12VDC 
GY200-24VDC 

f---. 
GY200-48VDC 
GY400-6VDC 
GY400-12VDC 
GY400-24VDC 
GY400-48VDC 
GY400-110VDC 

NOTE: 

MODEL GH MODEL GY 
Plug-in Type (Blade Terminal) Plug-in Type (Solder Terminal) 

.213 .552 

l..!:~ .~~~s .253 

FI ..... ~II=l ... lIl 

. .... ····rc,=~=,_="::::.,,.Jj,j~.m~1 

8(GH.400 

• 12l 

- . : 0:03 dia hole 

·-0 

1.403 or less I h253 

-l-·-:JP --- ... ---- ..... _. - .m. "---,IFbq~ J_ 
i .552 I 
I'" ---</ 

~ - r.~ .. ~:±: 
I ~1 I I 

~L4!l~ or les~.ll\ Io--:~ 
.213 . M2.6 screw 

AC VOLTAGE ADJUSTMENT 
Coil Res. PIN Coil Res. 

470 GHI00-6VAC 18.80 
1880 GHlOO-12VAC 76.80 
7500 GHI00-24VAC 3000 

2,6600 GHI00-120VAC 7,6800 --
400 GH200-6VAC 9.60 

160n GH200-12VAC 40.50 
2,6600 

12,1000 
240 

--
GH200-24VAC 156.70 
G1l200-120VAC 4,2800 
GH200-240VAC 15,7200 

960 GH400-6VAC 5.40 
1,5500 
7,3400 

470 
1880 

GH400-12VAC 21.20 
GH400-24VAC 84.50 
GH400-120VAC 2,2200 
GH400-240VAC 9,1200 

7500 GY200-6VAC 18.80 
2,6600 

400 
--

1600 

GY200-12VAC 76.80 
GY200-24VAC 3000 
GY200-120VAC 6,9600 

6500 GY400-6VAC 9.60 
2,6600 

12,1000 
GY400-12VAC 40.50 
GY400-24VAC 156.70 
GY400-120VAC 4,2800 

1. Solder/plug-in terminals standard; for variations, consult factory. GY400-240VAC 15,7200 
2. Dropout Voltage: 10% of rated voltage for D.C. 

30% of rated voltage for A.C. 

Gould Inc_, Industrial Controls Division 
100 Relay Road, Plantsville, CT 06479 
Telephone (203) 621-6771 
TWX 710-473-0079 
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4500 RELAYS 4500 

Allied Control Relays 

INDUSTRIAL SOCKETS - Gould - Class 50 
Slimline Design - self-lifting wire clips 
Compact Construction - unbreakable polycarbonate body 
UL Recognized #E48784 
CSA Certified #28098 

16 6 7 

0-." :?"I...-<t 
~~ 

r.-~ 6' 9 9 '6 
- ",1.. + 

... ";/.' ,." 

Blade Socket For Midget Power Relay 

. Catalog No. 
H50SL715 
H50~L708 
H50SL711 

Contact Arrangement 
4 pole double throw 
2 pole double throw 
3 pole double throw 

Octal Sockets For Cradle Relay 

Catalog No. 
H50SL608 
H50SL611 

Contact Arrangement 
8 pin - 2 pole double throw 

11 pin - 3 pole double throw 

H50SL61!11 2.06. . 
.135DIA. ~ 

(2 PL.) I I 
6·40 6J --.l 2.36 -r~~~~NAL ~ J~ 

.375 1G1t:140 
2.33 TYP. ,880 

TIMERS, DPDT 5 AMP - Series TD10 
The TD10 utilizes the service proved T154 Cradle® relay 
with a solid state timing circuit to provide timing from 

1.187 0.1 to 100 seconds with +2% repeat accuracy. 

22 9 10 
0-,. 0---, .--0 
2~ o.y'\ 

19 6 7 

~~ 
~ 6' 9 9 '6 
- ".1., + 

""'.'/: • .1 

Available as "time delay to make" or "interval" timing 
models with optional operating and mounting features. 

Catalog 
Number 

INTERVAL 

TD10NA·2C·12DNB 
TD10NA·2C·24DNB 
TD10NA·2C·115ANB 

TDlONA·2C·12DND 
TD 10NA·2C·24DND 
TDlONA·2C·115AND 

DELAY TO MAKE 

TD10DA·2C·12DNB 
'TD10DA·2C·24DNB 

0.1 to 10 
0.1 to 10 
0.1 to 10 

1 to 100 
Ho100 
1 to 100 

0.1 to 10 
0.1 to 10 

Input Volt 

12VDC 
24VDC 

115VAC 50/60 Hz 

12VDC 
24VDC 

115VAC 50/60 Hz 

12VDC 
24VDC 

2 POLE 4 POLE TD10DA·2C·115ANB 0.1 to 10 115VAC 50/60 Hz 

TD10DA·2C·12DND 1 to 100 12VDC 
TD10DA·2C·24DND 1 to 100 24VDC 
TD10DA·2C·115AND 1 to 100 115VAC 50/60 Hz 

Gould Inc., Industrial Controls Division _? GO U LD 
100 Relay Road, Plantsville, CT 06479 
Telephone (203) 621-6771 
TWX 710-473-0079 Electronics 
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4500 RELAYS 4500 

Allied Control Relays 
Low Profile Relays 

SERIES DR DIP RELAYS SERIES SR SIP RELAYS 
FEATURES: FEATURES: 

• Miniature Dual-in-line Relay fits standard 16 pin 
I.C. sockets or mounts directly on PC board 
within 0.5" spacing. 

• Low profile, only 0.380" max. above PC boa~d. 

• Extremely sensitive coil operation 200 mw. with 
1 amp. 28 vdc switching and 5 amp. carry capa-· 
bility, 2 amp. Resistive @ 12 VDC. 

• Sealed construction for wave soldering, .010" 
pad on base for ease in cleaning. 

• All plastic parts meet U/L 94V-O specifications. 

----. -... _- ..... ·····-·~"O·.P~[):T.·conf[~iuratj(iiiwHhin one"srriallpacka~ie:"--

NEW! SERIES DR
DUAL-IN-LiNE 

Coil 
Catalog No. Res. Input 

OPOl 

DR-2C-SVDC 4Sn SV 
DR-2C-6VDC 60n 6V 
DR-2C-12VDC 2S0n l2V 
DR-2C-24VDC 1,070n 24V 
DR-2C-4SVDC 4,000n 4BV 
DRS-2C-3VDC 2Sn 3V 
DRS-2C-SVDC 63n SV 
DRS-2C-6VDC lOOn 6V 
DRS-2C-9VDC 2S0n 9V 
DRS-2C-12VDC 400n l2V 
DRS-2C-lBVDC 1,000n lBV 
DRS-2C-24VDC 1,600n 24V 
DRS-2C-36VDC 4,000n 36V 
DRS-2C-4BVDC 6,400n 4BV 

BOTTOM VIEW 1 4 6 8 

Pull-
in 

3.7V 
4.SV 
9.0V 

lS.OV 
36.0V 
2.3V 
3.7V 
4.SV 
6.BV 
9.0V 

l3.SV 
IS.OV 
27.0V 
36.0V 

[J::I 

Drop- Pick-up 
out Power 

O.l9V 290mW 
0.23V 290mW 
0.4SV 290mW 
0.90V 290mW 
l.BOV 290mW 
O.l2V 200mW 
O.l9V 200mW 
0.23V 200mW 
0.34V 200mW 
0.4SV 200mW 
0.70V 200mW 
0.90V 200mW 
1.4V 200mW 
l.BV 200mW 

PC LAYOUT GRID 

, 
16 13 11 9 040DIA :: 003 

NUMBERS FOR REFERENCE ONL y 

Consult factory for lA, 2A, lB, 2B contact configurations. 

Gould Inc., Industrial Controls Division 
100 Relay Road, Plantsville, CT 06479 
Telephone toll free 1-800-243-3104; 
in CT call 1-800-982-3045. TWX 710-473-0079. 

Contact 
Rating 

lAmp 
lAmp 
lAmp 
lAmp 
lAmp 
lAmp 
lAmp 
lAmp 
lAmp 
lAmp 
lAmp 
lAmp 
lAmp 
lAmp 

I 
.100 

I 

• Superior switching - 2 ampere Bifurcated con
tacts, handles (6) times the inductive load of a 
standard size Form "P(' contact Reed Relay. 

• Small space - Y4 in2 PCB space with .390" max. 
height. 

• Easy mounting, symmetrical, eliminates 
installation errors. Mounts in PCB or on strip or 
in DIP sockets. 

• Fast response - 2 ms typical at rated pull in 
voltage, 1 ms release. 

• 420-SEO Valox Housing meets UL 94V-0 flam-
." .. " mability require'm'ent"'" ., ,., ... .. .," -- _. , .. --- ,.".". -, ... , .. 

• Housing resists fluorocarbon, aqueous deter
gent and chlorinated commercial solvents. 

~-c:. 
NEW! SERIES SR- 9r:P .2~ 
SINGLE-IN-LiNE ~ Y 

Coil PulI- Drop- Pick-up Contact 
Catalog No. Res. Input in out Power Rating 

SPSl-NOl 

SR-lA-3VDC 3Bn 3V 2.3V O.l3V 12SmW 2Amp 
SR-IA-SVDC 950 SV 3.7V O.l9V 12SmW 2Amp 
SR-lA-6VDC 150n 6V 4.SV 0.23V 125mW 2Amp 
SR-IA-9VDC 380n 9V 6.SV 0.34V 125mW 2Amp 
SR-lA-12VDC 600n 12V 9.0V 0.45V 12SmW 2Amp 

SR-lA-lSVDC 1,SOOn IBV 13.SV 0.70V 12SmW 2Amp 
SR-IA-24VDC 2,400n 24V IB.OV 0.90V 12SmW 2Amp 
SR-lA-4SVDC 6,000n 4BV 36.0V l.BOV 12SmW 2Amp 

NOTE: 
1. For SPST-NC, substitute "1 B" for "1A:' For example SR-1B-
3VDC. 

PC LAYOUT GRID 

I: -+--"-1 ---j I- .100 

+ 'e:40" !, i.A 

1 FORM A CONTACTS 

IC-v--'-I 
ORDER DATA 

1 FORM B CONTACTS EXAMPLE: SR·1A·12VDC 

-} GOULD 
Electronics 
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4500 RELAYS 4500 

Allied Control Relays 
Low Profile Relays 

SERIES MPC MINIATURE RELAYS 
Series MPC-Miniature PC, Standard 
Series MPCS-Miniature PC, Sensitive 
Series MPCL-Miniature PC, Latching 

FEATURES: 

LOW PROFILE - miniature dc 
operated relay offers space savings 
comparable to reed relay 
LONG LIFE-patented hingeless 
armature construction insures long 
mechanical life 

POWER SWITCHING _. using 
standard gold plated silver contact 
material, MPC Relay has power 
handling capability of 50 watts per 
pole 

MULTI-POLE CONTACTS-one 
form C to four form C available in two 
basic case sizes 
SENSITIVE VERSION - operates 
from TIL - Driver circuits, available 
in one form C and two form C within 
same package size 

HIGH RELIABILITY - interlocking 
housing to base minimizes 
contaminants affecting performance 

SERIES MPC-STANDARD VERSION 

Coil PuII- Drop-
Catalo,No. Res. Input in out 

SPOT 

Mpc·IC·5VOC 3511 5V 3 IV 0.31V --_.- -
Mpc·IC·6VOC 5011 6V 4.SV ·0.45V 

-MPC-IC-12VOC-- 200n 12V 9:0V O.9V 
-Mpc·IC·10VDC"-·-S50Ii10Y-150V . J:5V 
MPC·IC·14VoC-····-ioOli-i4v· ·IB.OV 'JBV 

Mpc·1C·48VDC 3.10011 4BV 36.0V 3:6V 

OPOT 

Pick-up Contact 
Power Ratlne: 

400mW 1Amp 
400mW 1Amp 
'400mW 1Amp 
400mW 1Amp 
400mW 1Amp 
400mW 1Amp 

MPC·1C·SVOC 
Mpc·1C·6VOC 

3SI1 SV' 3.7V OJIV 400mW 2Amp 
2Amp 
2Amp 
1Amp 
1Amp 
1Amp 

SOil 6V 4.5V O,4SV 400mW 
Mpc·1C·I1VDC" -10011 . -11V' 9.0V ·0.9V 

MPC·1C·10VDC 
400mW 
400mW 
400mW 

MPC·1C·48VDC ·j.iool1 '4BV 36.0V 3.6V· 400mW 

4POT' 

_"'PC.4C.S~D¥ . 
MPC·4C·6VDC 

1611 SV 3.7V 0.31V 
3BI1 6V 4.SV ··0.45V 

MPC·4C·l1VOC-·-T50U "'[1V 9.0V 0.9V -------_._--
MPC·4C·20VDC 40011 10V 15.0V LSV 
MPC·4C·24VDC 600ll 14V lB.OV LBV 

S50mW 1Amp 
S50mW ''"lAmp 
SSOmW '"iAnip 
S50mW-iAmp 
550mW 1Amp 

-M-PC-·4C-·4-BV-OC~ 1.40"Ot-j-4B-V -36.liv·"3:6v" 'S50mW lAmp 

NOTE: 
1. For a 3PDT substitute "3C" for "4C." 

BOTTOM VIEW 
(RESET POSITION SHOWN) 

(2 POLE) 
PC LAYOUT & GRID 

1 r .100 

~.A.-.JI .. ~:t1 •. ~ 
R·ESET +::7 l': I +lATCH' • . 
COIL - .... -.i- COIL· 

____ .. J ±.003 

TWO POLE RElAY 

----t ~ .100 

-L .05.2 1. .003 DIA 

- .052 DIA. 

FOUR POLE RELAY 

----I 1---. 1 00 

II .052 - .003 DIA. 
Note: Consult factory for dual source footprint layout. 

SERIES MPCS-SENSITIVE VERSION 
Operates from TIL - Driver Circuits 

Coil PulI- Drop-
CatalogHo. Res. Input in out 

SPOT 

MPCS·lI>5VOC BOil SV 46mA' SmA 
MPCS·IC·6VOC 11SI1 6V 4 5V 045V 
MPCS·IC·11VOC SOOIl 11V 90V 0.9V 
MPCS·IC·14VDC 1.00011 14V IB OV JBV 
MPCS·IC·4BVDC B.OOOIl 4BV 360V 3.6V 

OPOT 

MPCS·1C·SVOC BOil SV 46mA SmA 
MPCS·1C·6VDC 11SI1 6V 4 SV 045V 
MPCS·1C·l1VDC SOOIl l1V 90V 09V 
MPCS·1C·14VDC 1.00011 14V IB OV JBY 
MPCS·1C·4BYOC B.OOOIl 4BV 36.0Y 3.6Y 

Pick-up Contact 
Power RatinR; 

160mW 2Amp 
160mW 2Amp 
160mW 2Amp 
160mW 1Amp 
160mW 1Amp 

160mW 2~mp 

160mW 2Amp 
160mW 2Amp 
160mW 1Amp 
160mW 1Amp 

For sealed version precede catalog number with an "S" For 
example SMPC·2C·12VDC. 

SERIES MPCL- LATCHING VERSION 

~
~ ; . ..~ . 

. ' ~. 
. . ~.~. 

/']: 
• • ..-- ONE OR TWO POLE STYLE 

Two completely isolated coils; no need for protection due to 
continuous application of coil voltage. 

CatalolNo. 

SPST 

MPCl·1A·SVDC 
MPCC:1A·6VOC 
MPCL·1A·l1VDC 
MPCl·1A·14VDC 
MPCl·1A·4BVOC 

DPDT 

Latch 
arResel Contact 

Coil Res. Input Voltage Power Rating 

1BU 5V 3.7V SOOmW 1 Amp 
40U 6V 4 SV SOOmW 1 A~p 

160U l1V 9.0V SOOmW 1 Amp 
640U 14V lB.OV SOOmW 1Amp 

1.S00U 4BV 36.0V 500mW 2 Amp 

MPCl·1A·SVDC 1BU SV 3.7V SOOmW 2Amp 
MPCl·1A:6VDC 4011 6V 4.SV SOOmW 1Amp 
MPCl·1A:l1VDC 160U l1V 9.0V SOOmW 1 Amp 
MPCl·1A·14VDC 64011 14V lB.OV 500mW 1Amp 
MPcl~1A·4BVDC 1.S0011 4BV 36.0V 500mW 1 Amp 

For sealed version precede catalog number with 
an "5." For example SMPCL-2A-12VDC. 

Gould Inc., Industrial Controls Division 
100 Relay Road, Plantsville, CT 06479 
Telephone (203) 621-6771 GOULD 
TWX 710-473-0079 Electronics 
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4500 RELAYS 4500 

Allied Control Relays 

1--.810--1 

Military Relays 
.800 

T 
.410 
max 
...t... 

SERIES S 
Now per Mll·R·39016 

FEATURES 

SERIESWKI 

• Series S: 112 Size Crystal Can, 2 amps 
• Series WKJ/WKY: Crystal Can, 3 amps 

SERIESWKY 

• Series WJS: Sensitive, Long Crystal Can, 3 amps 
• Series MH/MHB/MHJ: Miniature Round Can, 5 amps 
• Series MHY: Miniature Round Can, 10 amps 

SERIES WIS SERIES MH/MHB/MHI SERIES MHY 

~11I7' InBln~hes~ 

DPDT .63~I1.31111.796 4PDT 1.046 1.312 1.750 
6PDT 1.187 1.312 1.750 

Specification per MIL-R-5757 and MIL-R-39016 as applicable. 

CRYSTAL CAN RELAYS 
Bifurcated contacts make these relays ideal for dry circuit 

..... J.OI!~~ . ~pJ~ . .!:!i..t~.d.~!T.lp~!~g~:.. . .... __ . 

Catalog No. 

- DC RELAYS 
WKJ·SD·12VDC DPDT 
WKJ·SD·2S.5VDC DPDT 
WKJ·SD:l15VDC DPDT 
WKY·SD·12VDC DPDT 
WKY·SD·26.5VDC DPDT 
WKY-6D·llSVDC DPDT 

SERIES WJS - DC RElAYS 
WJS·3D·S.OMadc 
WJS·3D·3.2Madc 
WJS·3D·1.6Madc 
WJS·SD·6.3Madc 
WJS-6D·4.0Madc 
WJS·6D·2.0Madc 

DC RELAYS 

BLUE S BEADS 

00 

DC 

DC 

BLUE 
BEAD 

-lfB BEAD 0 

o 0 

SPOT 
SPOT 
SPOT 
DPDT 
DPDT 
DPDT 

AC RELAYS 

AC 

AC 

SPDT 

lS00 12.0V 3 Amp 
SOOO 2S.SV 3 Amp 

10,0000 115.0V 3 Amp 
IS00 12.0V 3Amp 
SOOO 2S.SV 3 Amp 

10,0000 115.0V 3 Amp 

1,0000 5.0Madc 3 Amp 
2,5000 3.2Madc 3 Amp 

10,0000 l.SMadc 3 Amp 
1,0000 S.3Madc 3 Amp 
2,Sooo 4.0Madc 3Amp 

10,0000 2.0Madc 3 Amp 

BLUE BEAD. 

BLUE~ BEAD 0 a 

at":" 

DC AC 

BLUE BEAD~ :~~~ ~ 
,'z!!;:) ~ 

DC AC 

~u, .~. BEAD 

DPDT 

MINIATURE ROUND CAN RELAYS 
Series MH/MHB/MHJ - DC Relays - up to 5 amps 

Catalog No. 

SERIES MH DC RELAYS -
MH·SD-12VDC DPDT S20 
MH-SD-2S.SVDC DPDT 4000 
MH·SD·ll5VDC DPDT S,5000 
MH·12D·12VDC 4PDT SOo 
MH·12D·2S.5VDC 4PDT 3000 
MH-12D-1l5VDC 4PDT S,OOOO 
MH-18D·12VDC SPOT 480 
MH·1SD·2S.SVDC 6PDT 2400 
MH·1SD·ll5VDC SPDT 3,SOOO 

SERIES MHB - DC RELAYS 
MHB·SD·12VDC DPDT 650 
MHB·SD·2S.5VDC DP.DT 3250 
MHB·SD·115VDC DPDT S,OOOo 
MHB-12D·12VDC 4PDT SOO 
MHB·12D·2S.SVDC 4PDT 2S00 
MHB·12D·115VDC 4PDT 5,0000 
MHB·1SD·12VDC SPOT 400 
MHB·1SD·26.SVDC 6PDT 2000 
MHB·lSD·1l5VDC SPOT 3,SOOo 

SERIES MHJ - DC RELAYS 
MHJ·12D·12VDC 4PDT 500 
MHJ·12D·2S.5VDC 4PDT 2S00 
MHJ·12D·1l5VDC 4PDT S,OOOO 
MHJ·1SD·12VDC 6PDT 400 
MHJ·lSD·2S.SVDC SPDT 2000 
MHJ·1SD·1l5VDC SPOT 3,5000 

(MHI capabilities 20G to 2000 Hz) 

SERIES MHB·MHJ - AC RELAYS 
MHB·SA·l1SVAC DPDT 421S/ 

421S 
MHJ·12A·ll5VAC 4PDT 27S5/ 

27S5 
MHJ.18A·ll5VAC SPOT 2S35/ 

263S 
(MHJ capabilities 20G to 2000 Hz) 

SERIES MHY - AC AND DC RELAYS 
MHY·12A·115VAC 4PDT 2S35/ 

2S35 
MHY·12D·12VDC 4PDT 400 
MHY·12D·26.5VDC 4PDT 200n 
MHY·12D·115VDC 4PDT 3,5000 

12.0V 
2S.SV 

115.0V 
12.0V -SsoC 
2S.SV to 

115.0V +S5°C 
12.0V 
2S.5V 

115.0V 

12.0V 
26.SV 

1l5.0V 
12.0V -65°C 
26.SV to 

115.0V +125°C 
12.0V 
2S.5V 

115.0V 

12.OV 
26.5V -SsoC 115.0V to 12.0V + 12SoC 2S.SV 

115.0V 

115.0V 
-S5°C 115.0V to 

1l5.0V + 12SoC 

1l5.0V -5SoC to 
+SsoC 

12.0V -S5°C 
2S.SV to 

115.0V +125°C 

SAmp 
SAmp 
SAmp 
SAmp 
5 Amp 
SAmp 
5 Amp 
5 Amp 
5Amp 

5 Amp 
SAmp 
SAmp 
SAmp 
SAmp 
SAmp 
SAmp 
5 Amp 
SAmp 

SAmp 
SAmp 
SAmp 
5 Amp 
5 Amp 
5Amp 

5 Amp 

SAmp 

5 Amp 

10 Amp 

10 Amp 
10 Amp 
10Amp 

Gould Inc., Induslrlal Conlrols Division 
100 Relay' Road, Plantsville, CT 06479 
Telephone (203) 621-6771 -} GOULD 
TWX 710-473-0079 Electronics 
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4500 

SERIES E3 - Optically isolated, 
zero crossing. 

FEATURES 
• Bounceless switching • Long life 

RELAYS 4500 

Allied Control Relays 

Solid State Relays ~ 
j.--t.75 ~ I' .. . .1.6~ 

1.~" 
(25'jmml 

12.25 Point A-I (Rivet) 

11.3 

1.6" 
I (40.64mm)-

SERIES E6 - Optically isolated, 
zero crossing, "integral cycling," 
optional output light. 

SERIES E22 --..:. Optically isolated, 
miniature full-wave power 
switching pc mounting. 

• Integrated circuit compatibility • High noise immunity • Photo isolated 

Note: Consult factory for technical data on heat sink and special applications: 

SERIES E3 
E3-10D1A lOA . 3·32VDC 
E3·10D1B lOA 3·32VDC 
E3·lOAOA lOA 20·28VAC 
E3·l0AOB lOA 20·28VAC 
E3-l0MA lOA 100·135VAC 
E3-l0MB lOA 100-135VAC 
E3-25DIA 25A 3-32VDC 
E3-25D1B 25A 3-32VDC 
E3-25AOA 25A 20-28VAC 
E3·25AOB 25A 20-28VAC 
E3-25A4A 25A 100·135VAC 
E3-25MB 25A 100-135VAC 
E3·40D11\ 40A 3·32VDC 
E3-40D1B 40A 3·32VDC 
E3·40AOA 40A 20·28VAC 
E3·40AOB 40A 20·28VAC 
E3-40MA 40A 100-135VAC 
E3·40MB 40A lOO·135VAC 

SERIES E6 
E61010 lOA 3·32VDC 
E62010 lOA 3·32VDC 
E64010 lOA 3·32VDC 
E6l025 25A 3·32VDC 
E62025 25A 3·32VDC 
E64025 25A 3·32VDC 
E61040 40A 3-32VDC 
E62040 40A 3·32VDC 
E64040 40A 3-32VDC 

SERIES E22 
I E22N I 4A 3·32VDC 
1. Max current load when proper heat sink applied. 

Gould Inc., Industrial Controls Division 
100 Relay Road, Plantsville, CT 06479 
Telephone (203) 621-6771 
TWX 710-473-0079 

280 A IOOA 
280 B IOOA 
280 A IOOA 
280 B 100A 
280 A 100A 
280 B 100A 
280 A 250A 
280 B 250A 
280 A 250A 
280 B 250A 
280 A 250A 
280 B 250A 
280 A 400A 
280 B 400A 
280 A 400A 
280 B 400A 
280 A 400A 
280 B 400A 

120 A 100A 
240 A 100A 
480 A 100A 
12D A 250A 
240 A 250A 
480 A 250A 
120 A 400A 
240 A 400A 
480 A 400A 

260 A 60A 

l.6V 2MA 3VDC 1VDC 22000 
l.6V 2MA 3VDC lVDC 22000 
l.6V 2MA l8VAC IOVAC 10Ko 
l.6V 2MA l8VAC 10VAC 10Kn 
l.6V 2MA 90VAC IOVAC 40Kn 
1.6V 2MA 90VAC 10VAC 40Ko 
2V 4MA 3VDC IVDC 22000 
2V 4MA 3VDC IVDC 2200n 
2V 4MA l8VAC lOVAC 10Ko 
2V 4MA I8VAC lOVAC 10Kn 
2V 4MA 90VAC 10VAC 40Kn 
2V 4MA 90VAC 10VAC 40Ko 
2V 4MA 3VDC lVDC 22000 
2V 4MA 3VDC 1VDC 22000 
2V 4MA 18VAC 10VAC 10Kn 
2V 4MA I8VAC 10VAC 10Kn 
2V 4MA 90VAC IOVAC 40Kn 
2V 4MA 90VAC 10VAC 40Ko 

l.6V 6MA 3VDC lVDC lKn . 
l.6V 7.5MA 3VDC IVDC lKn 
l.6V 8MA 3VDC IVDC lKo 
2V 6MA 3VDC IVDC lKn 
2V 7.5MA 3VDC IVDC lKn 
2V 8MA 3VDC IVDC lKn 
2V 6MA 3VDC IVDC lKn 
2V 7.5MA 3VDC IVDC lKn 
2V 8MA 3VDC lVDC lKo 

1.6V 5MA 3VDC ., IVDC 22000 

-} GOULD 
ElectroniCs 
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4500 RELAYS 4500 

Allied Control Relays 

Industrial I Commercial Relays 
OPEN FRAME
BOT IBOY SERIES 

Low Cost OPOT industrial relay. 
Heavy duty contact switching up 
to 15 amperes. AC versions use 
shading ring for 50/50 Hz opera
tion. Weight: 5.0 to 9.0 ounces. 

Contact 
Descrip- Arrange· 

Catalog No. tion ment 
BOT·6A·24VAC AC DPDT BOT ·6A·1l5VAC 
BOT·6D·26.5VDC DC DPDT BOT-6D·llO/120VDC 
BOY·6D·26.5VDC Sensitive DPDT 
BOY ·6D·87VDC DC 

Coils 
Coil 
Res. Input 

17 24VAC 
445 115VAC 
230 26.5VDC 

5,000 1l0/120VDC 
900 26.5VDC 

10,000 87VDC 

OPEN FRAME, HEAVY DUTY-
PO SERIES 1.906" 

Low cost, up to 4POT, industrial 
_ .... r ....... u __ .......... .& •• ___ .1. __ .1. _ ••• ~&_l..~ __ 

.......... :/. 11 ........ "1 ... \01~1 .... ...,11"': ...... 10 .;;t"I''''''''''II~ 

up to 15 amperes. AC versions use 
shading ring for 50/50 Hz opera
tion. Weight: 7.5 to 15.0 ounces. 

3PDT.~ 1.71S" MAX. 
4PDT~22SI·· MAX 

contact 
Descrip· Arrange· Coil 

Catalog No. tion ment Res. 
P()'6A·24VAC DPDT 8 
PO·6A-llO/120VAC 145 
PO·9A·24VAC AC 3PDT 8 
PO·9A·llO/120VAC 145 
P()'12A·24VAC 4PDT 8 
PO-12A·llO/120VAC 145 
PO·6D·26.5VDC DPDT 230 
PO·6D·110/120VDC 5,000 
PO·9D·26.5VDC DC 3PDT 230 
PO·9D·llO/120VDC 5,000 
PO·12D·26.5VDC 4PDT 230 
PO·12D·llO/120VDC 5,000 

Coils 

Input 
24VAC 

1l0/120VAC 
24VAC 

1l0/120VAC 
24VAC 

1l0/120VAC 
26.5VDC 

1l0/120VDC 
26.5VDC 

1l0/120VDC 
26.5VDC 

1l0/120VDC 

Contact 
Rating 

15 Amp 

15 Amp 

10 Amp 

. MAX. 

Contact 
Rating 

15 Amp 

15 Amp 

15 Amp 

15 Amp 

15 Amp 

15 Amp 

Clear Polycarbonate Dust 
Cover-TYMDO Series 
OCTAL BASE 
UL #E20S04 
CSA #34171 

T 
2.045 
MAX. 

1 
.560 
t.030 

OCTAL PLUG'~ T 

L 1.405~1 
r-MAX,I 

HERMETICALLY SEALED
BOHR. SERIES 

Hermetically sealed DPOT relay for 
BOHR 

industrial application in hostile RED 
environments. 50/50 Hz operation ~ 
of AC version. ~ 

contact Coils 
Descrip· Arrange- Coil 

Catalog No. tion ment Res. Input 

BOHR·6A·24VAC AC DPDT 17 24VAC 
BOHR·6A·llO/120VAC 445 1l0/120VAC 

BOHR·6D·26.5VDC DC DPDT 230 26.5VDC 
BOHR·6D·llO/120VDC 5,000 1l0/120VDC 

Contact 
Rating 

15 Amp 

15 Amp 

HERMETICALLY SEALED - 1.812" (4PDT) 

POHR SERIES ~~. 1.437" ~:m:: 

~~.r:~:t!~~I.IX.~~_~I:~.~~_~nst "-~~t=:r. ~J. a • (4PDTl .. 

~~.;;t~t~~ U'pt~L4PDT.'H~~~~ ~ JJoUI~. l!~ jJUIt# 

duty, 15 amp rating. AC 
versions for 50/50 Hz 0 
operation. 

4 pole 0 

contact Coils 
Descrip· Arrange· Coil Contact 

Catalog No. tion ment Res. Input Rating 
POHR·6A·24VAC DPDT 8 24VAC 15 Amp POHR·6A·llO/120VAC 145 1l0/120VAC 
POHR·9A·24VAC AC 3PDT 8 24VAC 15 Amp POHR·9A·llO/120VAC 145 1l0/120VAC 
POHR-12A-24VAC 4PDT 8 24VAC 15 Amp POHR-12A·llO/120VAC 145 1l0/120VAC 
POHR·6D·26.5VDC DPDT 230 26.5VDC 15 Amp POHR·6D·llO/120VDC 5,000 1l0/120VDC 
POHR·9D·26.5VDC DC 3PDT 230 26.5VDC 15 Amp POHR·9D·llO/120VDC 5,000 1l0/120VDC 
POHR·12D·26.5VDC 4PDT 230 26.5VDC 15 Amp POHR·12D·llO/120VDC 5,000 1l0/120YDC 

contact coil 
Arrange· Resist· Contact 

Catalog No. Input ment ance Rating 
TYMDO·1C·12YDC 12YDC SPDT 18511 10 Amp 

TYMDO·2C·12VDC 12YDC DPDT 18511 10 Amp 

TYMDO·3C·12VDC 12VDC 3PDT 18511 10 Amp 

TYMDO·1C·24YDC 24YDC SPDT 70011 10 Amp 

TYMDO·2C·24VDC 24VDC DPDT 700f! 10 Amp 

TYMDO·3C·24VDC 24VDC 3PDT 70011 10 Amp 

TYMDO·1C·1l5VDC 115VDC SPDT 150011 10 Amp 

TYMDO·2C·1l5VDC 115VDC DPDT 1500f! 10 Amp 

TYMDO·3C·1l5VDC 115VDC 3PDT 150011 10 Amp 

TYMD()'IC·12VAC 12VAC SPDT 65n 10 Amp 

TYMDO·2C·12VAC 12VAC DPDT 650 10 Amp 

TYMDO·3C-12VAC 12VAC 3PDT 65f! 10 Amp 

TYMDO-IC-24VAC 24VAC SPDT 28011 10 Amp 

TYMDO-2C-24VAC 24VAC DPDT 2800 10 Amp 

TYMDO-3C-24VAC 24VAC 3PDT 280n 10 Amp 

TYMDO-IC-120VAC 120VAC SPDT 6000n 10 Amp 

TYMDO-2C-120VAC 120VAC DPDT 6000n 10 Amp 

TYMDO-3C-120VAC 120VAC 3PDT 60000 10 Amp 

Gould Inc" Industrial Controls Division -? GO U LD 
100 Relay' Road, Plantsville, CT 06479 
Telephone (203) 621-6771 
TWX 710-473-0079 Electronics 
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4500 RELAYS 4500 

Solid State Relays 
With Transient Protection 

• High dV/dT Rating 
• High Blocking Voltage 

• Zero Voltage Turn-On 
• UL Recognition (DC to AC) 'iU 

• Minimal EMI and RFI • 100% Inspected 

DC to AC Relays 

.4 
3-50 2 
3-50 2 
3-50 2 
3-50 2 
3-00 3 

"For carry current; surge current limits are much higher. 
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4500 RELAYS 4500 m GU' ft IRDIANe An over 20-year pedigree In the design and fabrication of precision \«f7 ~ quality solid-state devlces--Includlng relays, timers, sensors and 
~ CALI IA swltches--assures you of dependability and performance at practical 

prices. And we excel in HI-Rei custom configurations. 

INPUT 
Signal Range: 3·32 VOC 
Input Current: 5 rnA 
Response Time: 8.3 mS max. 
LOAO 
Frequency Range: 47-65 Hz 
Peak Voltage: 300 V ('IH) 500 V (-2H) 
Transient dv/dt: 100V/,.S 
GENERAL 
Operating Temp: - 30 to +80' C 
lID Isolation: 1500 VAC 
Weight: 0.8 oz. max. 

INPUT 
Signal Range: 3-32 VDC 
Input Current: 5 rnA 
Response Time: 8.3 mS max. 
LOAD 
Frequency Range: 47-65 Hz 
Peak Voltage: 300V (MSSR-1B/TSSR-1H) 

500V (MSSR-2BITSSR-2H) 
Transient dv/dt: 100V/,.S 
GENERAL 
Operating Temp: - 30 to + BO°C 
lID Isolation: 2500 VAC 
Weight: 1.5 oz. max. 
Dimensions: 1.25" x 2.25" x .81" 

INPUT 
Signal Range: 3.5-12 VDC (SSR) 

4.2-10 VDC (HSSR) 
Input Current: 

35 rnA max. @ 12 VDC (SSR) 
27 rnA max. @ 10 VDC (HSSR) 

Response Time: 8.3 mS max. (SSR) 
3 mS max. (HSSR) 

LOAD 
Frequency Range: 47-65 Hz 
Non-Repetitive Peak Voltage: 

300V (SSR-1A1HSSR-1A) 
500V (SSR-2A1HSSR-2A) 

Transient dv/dt: 250V/,.S 
GENERAL 
Operating Temp: - 25 to + 70°C 
lID Isolation: 1500 VAC 
Weight: 2.5 oz. max. 
Dimensions: 1.5" x 2.6" x 1.0" 

INPUT 
Signal Range: 3-32 VDC 
Input Current: 18 rnA max. 
Response Time: B.3 mS 
LOAD 
Frequency Range: 47-70 Hz 
Peak Voltage: 300V (-IB) 500V (-2B) 
Transient dv/dt: 200V/,.S 
GENERAL 
Operating Temp: - 25 to + 70°C 
lID Isolation: 2500 VAC 
Weight: 4 oz. max. 
Dimensions: 1.75" x 2.25" x .88" 

INPUT 
Signal Range: 3-32 VDC 
I nput Current: 5 rnA 
Response Time: B.3 mS max. 
LOAD 
Frequency Range: 47-65 Hz 
Peak Voltage: 500 VAC 
Transient dv/dt: 100V/,.S 
GENERAL 
Operating Temp: - 30 to + BO°C 
lID Isolation: 2500 VAC 
Weight: 4 oz. max. 
Dimensions: 2.1B" x 1.3B" square 

OnlOff Load 
Modal No. voe VAe 

TSSR-2H-10 3/1 
TSSR-1B-10 3/1 
TSSR-2B-10 3/1 
TSSR-1G-10 3/1 
TSSR-2G-10 3/1 
TSSR-1F-10 3/1 
TSSR-2F-10 3/1 

SSR-1A-10 
SSR-2A-10 
SSR-1B-10 
SSR-2B-10 
SSR-1E-10 
SSR-2E-10 

3.5/1 24-140 
3.5/1 24-280 
3.5/1 24-140 
3_5/1 24-280 
3.5/1 24-140 
3.5/1 24-280 

HSSR-1A-10 4.2/_5 24-140 
HSSR-2A-10 4_2/.5 24-280 
HSSR-1B-1 4.21.5 24-140 
HSSR-2B-10 4.21.5 24-280 
HSSR-1 E-10 4.21.5 24-140 
HSSR-2E-10 4.21.5 24-280 

GSR-1B-10 3/1 20-140 

GSR-2B-10 3/1 40-280 

GSR-1 E-10 3/1 20-140 

GSR-2E-10 3/1 40-280 

GSR-1K-10 3/1 20-140 

GSR-2K-10 3/1 40-280 

OSR-11-1A 3/1 20-140 
(SPNO) 

OSR-21-1A 3/1 40-280 
(SPNO) 

OSR-1I-1C 3/1 20-140 
(SPOT) 

OSR-21-2C 3/1 40-280 
(SPOT) 

2.5 
10.0 
10.0 
20.0 
20.0 
30.0 
30.0 

7 
7 

10 
10 
25 
25 

7 
7 

10 
10 
25 
25 

10 

10 

25 

25 

40 

40 

5 

5 

5 

5 

Our cataloged Solid-State Rejay products are available 
throughout the USA from over 100 authorized distributors. 
Contact your local Guardian rep or the factory for technical 
assistance with all your special SSR, timing, sensing and 

control development and procurement needs. 

mGUARDIANe 

EEM 1983 

GUARDIAN ELECTRIC MANUFACTURING COMPANY OF CALIFORNIA INC. 

4030 WEST SPENCER STREET • TORRANCE, CA 90503 • 213-542-8651 • TWX: 910-344-7381 
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4500 RELAYS 

M._II.I_~ 
LAKE .nd GROVE STREETS· LAKE MILLS, WISCONSIN 53551 
PHONE: SALES 414/648-2361 • TWX 910-260-3740 

HE 3300 SERIES - Moulded SIP (Single In·Line Package). 

HE3321A 
HE3351A 

REED RELAYS 

I .800 I 

Standard industry pin configurations, plus available in Form B, C and Mercury.wetted. 

CI" 
C." Mill MUll Min. C ..... I 

RII., RISIIIII.I 0,11'111 RIIIIII Swil.h' Swil.h SIIII.b Valtl,1 RIsIII· 
Plrt '011111 Ill) '11rql 'alll,1 Cn.1 V.It,1 Curre.1 Rllin. HI,,·orl .a.1 

NIIII.lr m 1+ 10%) , MIx. VMII. F.no MIL VI MIL IAI MILIW) voc )U) 

HE3321A0400 5 500 3.75 0.5 lA 200 0.500 '10 250 .200 
HE3321A0500 5 125 4.0 0.5 lA 20U 0.500 10 250 .200 
HE3321A1200 12 500 9.0 1.0 lA 200 0.500 10 250 .200 
HE3321A2400 24 2000 16.0 2.0 lA 200 0.500 10 250 .200 

HI6H·VoLTAGE HoLo·oFF RELAY 

Ca" Ce" Mill Misl Mil. CaRII.I 
RIIII RIllsllacl 0111111 RII.lsl Swilcl Swllcb swn •• Volt.,1 RlIlsI· 
P.rt '0111,1 Ill) '.1 .... VIIt ••• CoolI,' VII~I C.rr.nt R.tI.g Hald·Off alee 

..... r IVI I± 10%) VMu. IMII. FIlii Mil. VI Mil. (A) M.LIW) vue Ill) 
HE3351A0500 5 125 4.0 0.5 lA 300 0.500 10 800 .200 
HE3351A1200 12 500 9.0 1.0 lA 300 0.500 10 800 .200 
HE3351A2400 24 2000 18.0 2.0 lA 300 0.500 10 800 .200 

HE 400 SERIES - MINIATURE - HE (1" 1.100· Grid). 

UII 
Prl •• 

$2.13 
2.13 
2.13 
2.13 

List 
Prl .. 

$2.43 
2.43 
2.43 

Economy version to mercury·wetted, to hil1h voltage, to power switch. Up to 5 Form A or 4 Form C. Options 
include: plastic or drawn metal cover, speCIal schematics and a wide variety of switches. 

Clit Celt Mill Mill MI •. Ca.I •• 1 
RII., VII.I,I RIIIII.I .. O,lrlll RIIIISI Swlt.h S.It.h Swil •• V.It.,1 RIslsl· 
Plrr Ill) Vlltl,1 VIIII,I C .. 1I.1 Vaillg. Clrllil Rltllg Hlld·Off lice L1s1 

N .. hr IV) I± 10%1 ,lax. IMII. F.m MIX. IV) MIL (A) MILIWI VDC Ill) Price 
HE421A0500 5 240 3.75 0.5 lA 200 0.500 10 250 .200 $2.33 
HE421A1200 12 960 8.0 0.5 lA 200 0.500 10 250 .200 2.33 
HE321A2400 24 3840 16.0 1.0 lA 200 0.500 10 250 .200 2.33 

HIGH POWER RELAY 

3 WATT 1 FORM C 

HE721 A 

'~~ 
HE721C 

I 

+ 2 : .'3 + 2 :: ; : 
I~ I I 
II I I 
I, I I 
I, I I 

- 6' L-lt>9 -6 9 
7 I.. _____ .. _.J B 7 B 

700 SERIES - DIP - Dual In·L1ne (Industry Standard Configuration). 
Hamlin 8 pin .275" package is available in lA, 2A, IB, lC inputs - 5, 12, 24 volt - standard mercury·wetted - and 
now on all position Hg wet. Extensive testing at final inspection insures switch integrity for complete quality 
assurance. 

CI" C." Mill MUll Mil. C .. I"I 
RIIII Vii .... RIIIII •• 1 Olllrlll RIIIIII Swlte. SWltel Switeh '1111,1 811111· 
P.rt lUI VaHqI 'alll,1 CIII.el '~I.~ C.rlnl Riling Hlld·Off InCI U.I 

11111., IVI 1±1D%) V Mu. Vila. FDr. Mu. ) Mu. (AI MILIw) VDC III) Prl .. 
HE721 A0500 5 500 3.75 0.5 lA 200 0.500 10 250 .200 $3.40 
HE721A1200 12 1000 8.0 1.0 lA 200 0.500 10 250 .200 3.40 
HE721A2400 24 2150 16.0 2.0 lA 200 0.500 10 250 .200 3.40 

FORM C, SERIES HE 721C 

4500 
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4500 

N-MlI.llNli 
UKE ..... GROVE STREETS· LAKE MIUI, WISCONSIN .. , 
I'tIONE: SALES 414/l14l-23I1 • TWX .1002104740 

MINI-MOS RELAYS 
• 100% elimination of RFI 
• 100% elimination of Voltage Offset 
• 100% elimination of False Triggering 
.100% immunity to DVIDT 
• Optically isolated 
• 6 Pin % Dip Package 
• Can be parallel connected for higher load currents 
• ACIDC in and ACIDC out 

RELAYS 4500 

, r SOLID STATE 
ANO'MERCURY·VVETTEO 

... ) RELAYS 
GENERAL ELECTRICAL CHARACTERISTICS 
(common to all models). 
Drop out voltage ..•....•••.•• " •...•... 1.6 V.D.C. (Non.variable) 
Off state leakage (7900·4 & 7901·4 not included) 

1.0 "amp. .....•.......••.....•..•..•....••.•. at rated voltage 
0.3 "amp ...............•.••....•••••...•. at 75% rated voltage 

Maximum input reverse current .••...•..•..••..•.•.•••..• 20 rna. 
Maximum input current (1 ms pulse) •........•••••.•.... 250 rna. 
Input/Output capacitance ....•......•............. 3 pf @ 1 MHz 
Input/Output Isolation .....•.......•....••...••........ 2500 VAC 
Insulation Resistance .........•••....••....•••.••.•..••..•. 109 0 

OPERATING CHARACTERISTICS ENVIRONMENTAL 

All measurements at 25'C 7900 Series ACIDC 7901 Series DC Only 

See 7900·1 7900·2 7900-3 7900·4 7901·1 7901·2 7901·3 79014 Note 

Contact Form lA lA lA IA 

Max. Load Voltage 300 200 60 40 

Max. Contact CUrrent 1 100 150 200 250 

Max. On Resistance 2 70 30 12 4.5 

Typical On Time 3 500 500 500 500 

- . '!'~,~!~~! IJ!! .!!!!!'! ,. ,., _, . ." ,. .. ~ " .. ,. linn 
'" 

linn .,," linn .. !lnn .. 
Current To Operate 5 15 15 15 15 

NOTES: 
1) Overcurrent condition will result in failure by open circuit. 
2) Measured at rated load current and 15 ma input current. 
3) Time from 15 ma input current on to 90% of rated load current. 
4) Time from 15 ma input current off to leakage current level. 
5) a - Overcurrent to 50 ma will not damage relay. 

b - Undercurrents down to 5 ma will change operating parameters. 
c - External resistor may be required to limit current. 

lA lA lA 

300 200 60 

150 225 300 

35 15 6 

300 , 300 300 

:Inn 300 300 
" 

15 15 15 

MERCURY-WETTED CONTACT RELAYS 

Type ,- Relay 

MM91 

MM92 

MM94 

ML95 

M093 
M097 

M098 

Terminal 
TypelGrid 

1.4/1.2 x.l 

1.4/1.2 x .1 

1.8/1.5 x .2 
Staggered 

3/2.4 x.2 
Staggered 

8,11,14 
pin octal 

plug 

8 pin octal 
plug 

Contact Forms 

lC 
2C 

lC 
2C 

lC,ID 
2C,2D 

lD 
2D 

lC,ID, 
2C,2D 

ID,2D 
3D,4D 

lA 

40 

375 

2.25 

300 

300. 

15 

VDC 

maDC 

0 
"Sec 

".Sec 

maDC 

Storage Temp. •.. - 55'C to + 125'C 
Operate Temp .•.• -40'C to +70'C 
Shock ...• 50 g (11 ms V. Sine Wave) 
Vibration ..•.•... 20 g (10·2000 Hz) 

.....--+--06 

20--1-- 5 

3 
'---+-1;14 

, .. ,.,_,_,_, .... "'.,,'?'~,~'.",.;"'q Ar./nr., 

.....--1---06 ( - ) 

2o--t-..... 

7901 Series DC Only 

Description 

2 amp, 100 VA 
Bistable or single 

side stable 

5 

Highest speed 1.2 ms operate 
time low noise, high 

repetition rate, 2 amp, 100 VA 

500 volt 80 Hz max. repetition 
rate, 1 nanosecond rise time 

2 amp, 100 VA 
sensitive 

mercury-wetted 
'. relay 

High current, 5 amp, 
250 VA, 500 volt 

contacts 
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4500 RELAYS 4500 

HASCC'4 REED RELAYS 
COMPONENTS INC. 

OKI 
electric 
industry 
company, ltd. 

, .\ 

• De-activated rhodium contacts 
for stable contact resistance. 

• Standard TO-116 Terminal Grid 
fits all standard DIP sockets. 

Characteristics 

Contact Part 
Form Number 

RRDS1AOS (D) 

1A RRDS1A12 (D) 

RRDS1A24 (D) 

RRDS2AOS (D) 

2A ' RRD52A12 (D) 

RRD52A24 (D) 

RRD51C05 (D) 

1C RRD51 C12 (D) 

RROS1C24 (D) 

Nominal Must Must 
Voltage Operate Release 

(V) (V) (V) 

S 3.7S O.S 

12 9.0 1.2 

24 1B.O 2.4 

S 3.75 O.S 

12 9.0 1.2 

24 1B.O 2.4 

S 3.7S 0.5 

12 9.0 1.2 

24 1B.O 2.4 

• Interface directly with RTL, DTL, (0); clamp dIode optional 

TTL, HTL logic. 

• Molded epoxy package for Engineering Data 
environmental immunity. 1A,2A 

• Automatic insertion compatible. Operate time 0.5msec max. 

• Relay testing services test report 
available. 

Release time 0.2msec max. 
Bounce time 0.5msecmax. 
Contact resistance 150mfl max. (initial) 
Contact ratings DC10VA max. 

Structure (unit in mm) DC100Vmax. 
14 13 9 B DC1.0A max. (carry only) 

DCO.SA max. (switched) 
Life expectancy 50 x 106 operations at signal level 

, ''' •• 'L ., • 51 
:l~ A-0.25 

--+1-111-1_0._16 -1-1 1-1 1 B.9 max. 1 
2.54 

3 x 1 06 fu II rated load 
Breakdown voltage DC250V across open contacts 

DC500V between coil and contact 
Insulation resistance 109fl min. 
Vibration 20G (10 - 2000Hz) 
Thermal shock -55 _105°C 
Moisture resistance 60°C-90% 240 hours 
Terminal strength 22Sg 
Operating temperature -40 - 8SoC 
Storage temperature -SS -10SoC 

EXCLUSIVE AGENT FOR <@> REED RELAYS IN USA AND CANADA 

Call Circuit 
Resistance . Schematic 

(n) (Top vllw) 

SOO 14 13 9 8 

~~ BOO 

2000 1 2 6 7 

140 14 13 9 8 

~ 400 

--~ 
1300 1 2 6 7 

200 14 13 9 8 

SOO ~ --*--
1S00 1 2 6 7 

1C 

O.Smsec. max. 
0.2msec max. 
2.0msec max. 
150mn max. (initial) 
DC3VAmax. 
OC30V max. 
OCO.5A max. (carry only) 
DCO.2SA max. (switched) 
3D x 106 operations at signal level 
1 X.1 06 at full rated load 
DC200V across open contacts 
DCSOOV between coil and contact 
1090 min. 
20G (10 - 2000Hz) 
-55 -10SoC 
600 C-90% 240 hours 
22Sg 
-40-8SoC 
--55 -105Co 

HASCO COMPONENTS, INC. 214-22 WATERS EDGE DRIVE, BAYSIDE, NY 11360 / (212) 428-S155 TWX: 710-582-5750 
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4500 RELAYS 4500 

HAscoj REED RELAYS 
COMPONENTS INC . 

. DRY CONTACr- REED "RELAY ---- .. -
SERIES 700 t:== (2J.4) =::j 

~ 
hr::2iJ 

. g-----r-::-- .3 
(7.62) 

.151J -=+= 
(3.81) .01 r- (.25) 

SPECIFICATIONS 
Part Nominal Voltage 

Number (V) 

711-5 5-6 

711-12 12 

711-24 24 

'r-Rrr1 
- I .2 1- .4-- I .2 I_ 

1(5.8) rtiO.16) I (5.8) I" 

( ) Indlcales Millimeters 

Must Operate Must Release 
(V) (V) 

3.75 0.5 

9.0 1.2 

18.0 2.4 

HEAVY .. DUTY--··--_···· _ ••• , ••••• '., •• " •• u --.. , .. ,-, .. "., .,_ ... 

712-5 5-6 3.75 0.5 

712-12 12 9.0 1.2 

712-24 24 18.0 2.4 

HIGH VOLTAGE 

713-5 5-6 3.75 0.5 

713-12 12 9.0 1.2 

713-24 24 18.0 2.4 

REED RELAY SERIES 800 
r:3~01 
246 T 1.000 

(25.4) 

.900 

0 
1 3 5 .020 TYP. 

.100 or I.- .200 or 1 e e2 .150 .300 
3~4 

~ 
. .350 50 

-1 TYPE 06 
• (81..9) 

.140 G1 '2 

-01 .020 TYP. 

~ ____ 4 

5 06 
SPECIFICATIONS . -2TYPE 

Nominal Must Must 
Part Voltage Operate Release 

Number (V) (V) (V) 

811-5 5-6 3.75 0.5 

811-12 12 9.0 1.2 

811-24 24 18.0 2.4 

HEAVY DUTY 

812-5 5-6 3.75 0.5 

812-12 12 9.0 1.2 

812-24 24 18.0 2.4 

HIGH VOLTAGE 

813-5 5-6 3.75 0.5 

813-12 12 9.0 1.2 

813-24 24 18.0 2.4 

ENGINEERING DATA 
Operate Time: 0.5 mSec max. 
Release Time: 0.2 mSec max. 
Bounce Time: 0.5 mSec max. 
Contact Resistance: 150 mO max. (initial) 
Life Expectancy: 50 x 106 operations at signal level 

3 x 106 at full rated load 
Insulation Resistance: 1090 min. 
Vibration: 20G (10-2000 Hz) 
Thermal Shock: -55_105°C 
Moisture Resistance: 60°C - 90% 240 hours 
Terminal Strength: 225g 
Operating Temperature: -40_85°C 
Storage Temperature: -55-105°C 
Available in non position sensitive mercury wetted contacts. 
Also available in 1 C Contact Rating. 

Coli Resistance Contact Breakdown 
(Ohms) Rating Voltage 

500 10VA DC max 250V DC 
100V DC max across contacts 

500 1.0A max carry 1000V DC 
2000 0.5 max switching contacts to coil 

'."""',", .. , .. 

400 70VA DC max 300V DC 
100V DC max across contacts 

400 2.5 max carry 1000V DC 
1600 LOA max switching contacts to coil 

400 50VA DC max 500V DC 
400 DC max across contacts 

400 2.5A max carry 300V DC 
1600 1.0A max switching contacts to coil 

ENGINEERING DATA 
Operate Time: 0.5 mSec max. 
Release Time: 0.2 mSec max. 
Bounce Time: 0.5 mSec max. 
Contact Resistance: 150 mO max. (initial) 
Life Expectancy: 50 x 106 operations at signal level 

3 x 106 at fu II rated load 
Insulation Resistance: 1090 min. 
Vibration: 20G (10-2000 Hz) 
Thermal Shock: -55-105°C 
Moisture Resistance: 60°C - 90% 240 hours 
Terminal Strength: 225g 
Operating Temperature: -40_85°C 
Storage Temperature:-55-105°C 
Also available in 1A, 2A, 1C and 2C Contact Rating. 

Coil 
Resistance Contact Breakdown 

(Ohms) Rating Voltage 

500 10 VA DC max 250V DC 
100 VDC max across contacts 

500 1.0A max carry 1000V DC 
2000 0.5 max switching contacts to coil 

400 70VA DC max 300V DC 
100V DC max across contacts 

400 2.5A max carry 1000V DC 
1600 LOA max switching contacts to call 

400 50VA DC max 750V DC 
400 DC max across contacts 

400 2.5A max carry 1000V DC 
1600 1.0A max switching contacts to coil 

HASCO COMPONENTS, INC./ 214-22 WATERS EDGE DRIVE, BAYSIDE, NY 11360 / (212) 428-5155 TWX: 710-582-5750 
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SSD203P RELAY SERIES 

WIRING DIAGRAM 

fLT1Jl 
!NO~ ~NO! 
~ 
MOUNTING DIMENSIONS 

~~ 
+--~--+ ~£ 
, , ' . . . 

- -:----l 
~OJ m~ 
(2.6) 0.20 0.20 0.20 ~ ~ 

(5.0S) (5.OS) (5.0S) 8 HOLES 

1
_0.S1 

(20.5) S -:::::r1 ~ 
o or: ~lD 
~o 1IIt'. 

_c>::.:tc 
II 0.02 014 

0.03 -11--(0 4) (3· 5) (O.S) .. 

0.04 +0.01 -0.00 
(1.0 +0.2 -0.0) 

( ) IndIcates Millimeters 

~ 
SSD103P RELAY SERIES 

WIRING DIAGRAM r----, 
,~, 

!~ 11 
~---~ 

@~li03PI 
DC24 

r 
g;:-c>-

MOUNTING DIMENSIONS 1 
~r- -t== ---.. I 0.s31 

0.20 ~-I-+ ----I r-(21.1)--, 

(5.0S) to- I ::~----r I ~ , ~~ 
I II .. ~ "'~ c ........ 

• 30 ;=k0-+ - ... " 1·;- r 
(7.62) - - r-:so- '--.L..~ 

20;--,.jg,l 5 HOLES 
.06 1+(5.0S)(12.7)~ 0.04 +0.01-0.00 0.03 f .40 

(1.6)--1 ~ l (1.0 +0.2 -0.0) (O.S) -----,.(16) 

( ) Indicates Millimeters 

RELAYS 4500 

RELAYS 

MAXIMUM LOAD RATING: 
12SV AC 3A, 2S0V AC 2.SA, 30V DC 3A and SA 
This double pole, double throw miniature relay gives 3 Amp or 
5 Amp switching in a small package only .81" x .65" x .41" (20.5 
x 16 x 10.5mm) at low COSt. It's the perfect answer for applica
tions in Industrial Controls, Computer Peripherals and a wide 
range of others. 

FEATURES 
• Miniature Size: .81" x .65" x .41", 20.5 x 16 x 10.5mm 
• Printed circuit terminals 
• Double pole, double throw 
• Low cost 
• Can be flow soldered 

SPECIFICATIONS 
• Maximum Voltage: 120% of rated voltage at 20°C 
• Must Operate Voltage: 75% of rated voltage at 20°C 
• Coil Temperature Rise: 65°C max. at rated voltage 
• Insulation Resistance: 100M ohm min. at 500V DC 
• Dielectric Strength: 

2000V AC 1 minute between coil and terminal 
750V AC 1 minute between contacts 

• Electric Life: 100,000 operations 
• Mechanical Life: 10 million operations 
• Contact Material: Silver alloy 
• Contact Resistance: 100m ohm max. (4 to 6V DC, 1A) 
• Operating Temperature Range: -10oC to +65°C 

Rated Voltage (V) 
Rated Current (rnA) 

Coil Resistance (Il) 

MAXIMUM LOAD RATING: 
12SV AC 3A, 2S0V AC 2.SA, 30V DC 3A 
SSD10SP (12SV AC SA type) also available 
This single pole, double throw miniature relay gives up to 
5 Amp switching in a small package only .83" x .63" x .57" 
(21 x 16 x 14.4mm) at low cost. It is ideal for use in Computer 
Peripherals, Industrial Controls and a wide range of other 
applications. 

FEATURES 
• Miniature Size: .83" x .63" x .57", 21 x 16 x 14.4mm 
• Printed circuit terminals 
• Single pole, double throw 
• Can be flow soldered 

SPECIFICATIONS 
• Maximum Load Voltage: 150% of rated voltage at 20°C 
• Must Operate Voltage: 65% of rated voltage at 20°C 
• Coil Temperature Rise: 500 C max. at rated voltage 
• Insulation Resistance: 250 ohm min. at 500V DC 
• Dielectric Strength: 

2000V AC 1 minute between coil and terminal 
750V AC 1 minute between contacts 

• Surge Voltage Resistance: 7000V DC min. between coil and 
terminals at 20°C 65% RH, 40 sec., 3 times 

• Electric Life: 100,000 operations 
• Mechanical Life: 20 million operations 
• Contact Material: Silver alloy 
• Contact Resistance: 70m ohm max. (4 to 6V DC, 1A) 
• Operating Temperature Range: -30°C to + 70°C 

Rated Voltage (V) I 6 DC I 9DC I 12 DC I 24 DC 
Rated Current (rnA) I 75 I 50 I 37 I 18.5 
Coil Resistance (Il) I 80 I 180 I 320 I 1280 

Rated Current Tolerance: ±15%-20% at 200 C --
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4500 RELAYS 4500 

RELAYS 
LYRE AND L T MINIATURE POWER RELAYS 

LT DIMENSIONS 

23.2 
3.3 

LYRE DIMENSIONS 
26 

8-<1>1.6 

LT-1C-2-DC 24 

Load Current J 
2: 2 Amp 
S: S Amp 

10: 10 Amp 

T 
Rated Voltage 

5.9,12.24.48 

INTERNAL WIRING DIAGRAM 
(From Bottom View) 

,.:d 

LYRE CONTACT SWITCHING CAPACITY 
Max. Applied Load 

Current (A) 
Load Resistance Induct~ 

Current Voltage (V) Load (PF=1) Load (PF=0.4) Electrical Lifa 
2A 2 0.8 More than 

AC 120 100.000 times - ---
SA DC 24 5 2.0 More than 

150,000 times 

LT 

FEATURES 
• Miniature, lightweight relay which requires less mounting 

space 

• Large switching capacity like 2A, 5A, and 10A, matching for 
general purpose 

• High reliable relay with dielectric strength, 2000V which 
employs the specific construction 

• Economical and favorable price for simple construction 

GENERAL CHARACTERISTICS 
Contact Material: Gold plated on silver for 2A - Silver cadmium oxide for SA 
Ambient Temperature: -20 to +50oC (not to freeze) 
Ambient Humidity: 4S to 8S% (not to be dewy) 
Operating Time: Less than 20 mS 
Release Time: Less than 20 mS 
Contact Resistance (at initial): Less than 100 milliohms at BV DC. 1A 
Insulation Resistance: SOOV DC, more than 100M Ohms 
Dielectric Strength: Between contacts; 500V AC (SO/50 Hz) 1 minute-

Between coil and contact; 2,OOOV AC (SO/50 Hz) 1 minute 
Vibration: 5G (10 to 5S Hz) 
Shock: 10G 
(The above mentioned values are at normal temperature and humidity) 

Contact Arrangement: DPDT (Form C) 
Power Consumption: DC 1W; AC-SO Hz 1VA AC-50 Hz 0.8SVA 
Temperature Rise: DC, Less than SO deg at rated voltage; AC. Less than 

50 deg at raled voltage 
Mechanical Life: More than 10 million limes 

L T CHARACTERISTICS 
Contaci Arrangement: SPDT (Form C) 
Power Consumption: Approx. 0.35W 10 approx. O.SW 
Temperalure Rise: Less than 40 deg after applied max. conlinuous vollage 

LYRE COIL RATING 
Maximum 

Continuous 
Raled Resistance Rated PUll-in Drop-out Applied 

Voltage Value (Ohms) Power Voltage Voltage Voltage 

5V DC 35 1.03W 

9V DC 80 1.01W 80% or 10°/. or 120% of 

12V DC 145 0.99W 
less than more than rated 
rated rated voltage 

24VDC 560 1.03W voltage voltage 

48V DC 2,100 1.10W 

Maximum 
Continuous 

Rated Rated Current Rated Pull-in Drop-out Applied 
Voltage (50 Hz/60 Hz) Power Voltage Voltage Voltage 

6VAC 160 mA!136 mA _._.- f---------
12VAC 83 mA! 71 mA 50 Hz: 80% or 30% or 120% of 

.. -
24VAC 40 mA! 34 mA 1VA less than more than rated 

rated rated voltage 
48VAC 21 mA! 18 mA 60 Hz: voltage voltage 

100V AC 10 mAl 8.5 mA 0.8SVA 

120V AC 8 mAl 6.8 mA 

COli Operate Characteristics Max. Applied Load Life 

Maximum 
Rated Current C~~~'lf..~us Minimum 

Voltage Rated Operating 
(V) Ohms(!!) (mA) Appearance Voltage Voltage 

6 100 60 Red Less than 
9 225 40 Yellow· 120% of 80% of 

12 400 30 Blue rated rated 
24 1,600 15 Green voltage voltage 
48 4,SOO 10 Transparent 

GENERAL,NOTES: Allowable deviatIOn of cOil resistance IS ±10% at 68°F 
Operation characteristics are obtained at 680F 

Current (A) 
Maximum -------
Release Voltage Resistance Inductive 
Voltage (V) Load Load' 

More than 
10% of AC 100 2 (5) 0.8 (2) 
rated DC 24 (cos=1) (cos=O.4) 
voltage 

LT: Parenthesized passages of "load-applied and life" are for silver cadmium oxide contact. 

Electrical Mechanical 

More than More than 
0.1 (0.3)x10· 10x10' 
times times 

HASCO COMPONENTS, INC. I 214-22 WATERS EDGE DRIVE, BAYSIDE, NY 11360 I (212) 428-5155 TWX: 710-582-5750 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1841 



4500 RELAYS 4500 

HASen·; 
COMPONENTS INC. 

HAS! RFT SERIES LOW PROFILE RELAY 

TYPE 122 
External dimensions 

1-- 29•6 1 
[ I ]l u =u u= U 3~2 -, 

TYPE 124 

r- 29•6 i 
I l~ . I ... 
U u--,-..; 

--:1 

.~ 1 
iIDj 

TYPE 116 

External dimensions 

Internal wiring 

SO- \004 C21 63 
Eo-jll' 

Bo- /"<,7 y6 

Printed circuit board hole dimensions 

r--- 29.6 ------1 9-1.2</> 

I 
r- "T 1 , 

~~ 
f I':~ .. 

~ .. ._-r f-< NN 
I 

--1 

L (, L 
-l f-- 2.5 or 2.54 

Inlernal wiring 
50- <;:0 4 .b 3 

80-\-07 (1 Cl6 

E<>-1" 
110- ~1!!...... __ L39 

140-~'!.~12 

Printed circuit board hole dimensions 
r-- 29.6 -- - ----j 15-1.2</> 

r~f~Hlnnf 
~ IJfgJli;l-·"~ ~ L . -+- t~..l ~ 

L i Htt,':;: 
-u- 2.5 or 2.54 N 

Printed circuit board 
hole dimensions 

I, ,ioo!-" 
Internal wiring r- 30 - 23:1.2</> 

''': 
i ...1'-... ,..; 0' 1 , . ... 

.~ ~. gj .. . \ . , 
1 

7~\=Oe b5 

1::~~1 
16:+~14 
190- /""" 117 
220-/"", y20 

Note: Note polarities 
for latching type. 

[ ' - - - -Y; 
I I :i 

N • ~ . , ... .. 
(11), N 

L ____ :~ 
-I ~ 2_5 or 2.54 

Note: terminals (#3, 4) are provided to latching type only. 
Note: -mark holes not required lor standard type. 

NOMENCLATURE BREAKDOWN 

RFT - 11 

System T 
RFT: Standard type 
RFTL: Latching type 

Type Name _______ ...J 

60:60 type relay 
11 :11 type relay 
12:12 type relay 
05:05 type relay 

6 E - DC24 ILL Coil's Rated Voitage 

Specification 
No Symbol: Standard type 

_ E: Sealing type 

Number of Contacts Combination 
0:1 make contact 4:4 transfer contact 
1:1 transfer contact 6:6 transf.., contact 
2:2 transfer contact 

RELAYS 
COIL RATING 
RFT-11 (STANDARD TYPE) 

Rated Resistance Rated 
Type Voltage Value Power Pull-in Voltage 

6VDC 300 1.03W 
RFT-116 12V DC 130n 1.11W 80% V or less than 

24V DC 500n 1.15W rated voltage 
48VDC l,900n 1.21 

RFTL-11 (LATCHING TYPE) 
Pull-In Drop-out 

Rated Resistance Rated Voltage Voltage 
Type Voltage Value Power (Set) (Reset) 

6VDC P 18n 2.0W 
S 18n 80% or less 80% or less 

RFTL-114 12V DC P 65n 2.2W than rated than rated 
RFTL-116 S 65n - voltage at voltage at 

24V DC P 250n 2.3W P (set S (reset 
S 250n side coil) side coil) 

48V DC P 850n 2.7W 
S 850n 

RFT-12 (STANDARD TYPE) 
Rated Resistance Rated Pull-in Drop-out 

Type Voltage Value Power Voltage Voltage 

6V DC 115n 0.13W 
RFT-122 12VDC 430n 0.33W 

24V DC l,650n 0.35W 80%Vor 10%Vor 
48VDC 6,OOOn 0.38W less than more than 

6VDC 801l 0.45W rated rated 
RFT-124 12VDC 2801l 0.51W voltage voltage 

24V DC l,1501l 0.50W 
48V DC 4,1 DOll 0.56W 

RATING PERFORMANCE 
Type RFT-116 RFT-122/124 

Applicable Voltage 80-120% 2T:80-170% 
4T:80-140% 

Ambient Temperature 10_+50oC 10_+65°C 

Switching Capacity 30VDC 3A 30W (COS</>= 1) 
100VAC 3A V max 110V DC 
(COS</>= 1) I max-1A 

13 Material Gold plated silver Movable: Gold clad on 

'" (may be gold silver palladium 
C plated over silver alloy 
0 oxide cadmium) Stationary: Silver palladiun u alloy 

Shape Single contact Twin contact 
(card lift off drive) 

Contact Resistance 50 mil or less 100 mil or less 
(initial) 

~ Contact-to-Contact -- About 4 PF 
.~·u 
-'" Contact-to-Coi I -- About 6 PF "'0. 

iii~ Contact-to-Ground -- About 6 PF 

Operating Time About 6 ms About 7 ms 

Release Time About 3 ms About 3 ms 

c 
._0 

No Excitation lOG Standard lOG lOG E:;::;' 
..:E Latching 5G tOG 

" .s: Excitation 20G 20G 20G 

Insulation Resistance 1,000 Mil or more at 500V DC 

Dielectric Strength Contact-to- Contact-to-contact 
contact l,OOOV 750V AC 1 minute 
AC 1 minute Contact-to-coil 
Contact-to-coil l,OOOV AC 1 minute 
2,500V 1 minute 

,.; 
u 

10 4T: 100 100 c MeChanical .,'" (million times) 6T: 50 100 ='E 
--'QI 

Electrical 100 thousand 5 million times 0. 

" (max. load) (24V DC lA resistance load) w 
Weight About 109 4T:About15g 2T:Aboutl~1 

6T: About 20g 4T: About 151 

PC Board Mounting Pitch 15mm 12.5mm 
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4500 . RELAYS 4500 

HASC'lj 
COMPONENTS INC. 

RELAYS 

TYPE HAS/RKT RELAY-Recommendable Miniature Relay for P.C. Board Mounting 
,--
A~' FEATURES 

DIMENSIONS 

External Dimension 

A C 

f~ ......... ----.! .. b u .J .....1. 

l..---.r---~ ~ --..--------..; ~y . R 

Position 

A 

B 

C 

D 

9 
0-

0-
s 

Internal Wiring 
(Top View) 

16 

[ 
P.C. Board Drilling DeSign 

2.54 

S-,PO.S hole· 

2.54 

RKT IHAS (Unsealed) RKTE/HAS (Sealed) 

Max. 21 Max. 22.5 

Max. 11.5 Max. 12.5 

Max. 10.5 Max. 12.5 

3.4 2.8 

• Miniature DPDT relay just fitting for P.C. board mounting and 
makes it possible to minimize the equipment. 

• Flow solder is available. 

• Employing 16 Pin, IC pitch and very easy to design the P.C. 
board. 

• Very reasonable price. 

• Seal type is also available. 

COIL RATING 
Rated Coil Pull-In Drop-out 

Nomenclature Voltage Resistance Voltage Voltage 

RKT/HAS (E)-5 5V DC 45 ohms 

RKT/HAS (E)-& 6V DC 60 ohms 

RKT/HAS (E)-9 9VDC 140 ohms Less than Less than 

RKT IHAS (E)-12 12VDC 
75% of 10% of 

280 ohms rated voltage rated voltage 
RKT/HAS (E)-24 24VDC 1,070 ohms 

RKT IHAS (E)-48 48VDC 4,000 ohms 

As for the resIstance value. pull-In voltage and drop·out voltage, they show 
the value at ambient temperature, 20oC, and the tolerance is ±10%. 

RATING - PERFORMANCE 
Applicable Voltage: ±15% of rated voltage 

Ambient Temperature: -25°C to +50oC (But not to be frozen) 

Contact Specification: 
Contact Arrangement: DPDT 
Max. SWitching Wattage: 60VAl30W (Max. voltage 125V AC 

or DC, Max. current 1.25 Amp) 
Material: Silver alloy (Gold clad contact is also available 

upon request) 
Contact Resistance: Less than 100 milliohms (Initial value) 

Operating Time: Approx. 6 ms 

Release Time: Approx. 5 ms 

Anti-shock: False operation Approx. 20G - Endurance 100 G 

Anti-vibration: False operation 10 to 55 Hz 1.5 mm-Endurance 
10 to 55 Hz 1.5 mm 

Insulation Resistance: More than 100 Meg. ohms at 500V DC 

Dielectric Strength: 1,000V AC 1 minute (Contact to coil)-
500V AC 1 minute (Contact to contact) 

Life Expectancy: Mechanical 10 million times - Electrical 
more than 200 thousand at resistive load (11 OV AC 0.3 Amp, 

24V DC 1.25 Amp) 

Weight: Approx. 4.5 g 

NOMENCLATURE BREAKDOWN 
RKT /HAS E - 24 

Type name -----'I T L 
I Coil voltage 

E; Sealed type - Nothing; Unsealed type 
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4500 RELAYS 4500 

MASCI • . A 
COMPONENTS INC. ___ ...IAI RELAYS 

PHOTEC AC/DC SOLID STATE RELAY 107/108 SERIES 

107 SERIES 

2 o----l----' 

r--+--<> 4 

!--+--<> 51 Single 
L--+_-<> 6 j Channel 

3 

.400 
MAX 

_I i:-.O~ 
LO+250 . 080,_ • + :005 .040 .130 

. - TYP-II- ±.005 
030 L~'-, .300 M' AX .045 T --L-.L 

.320 1-=rI R . .045_iIl-lI+·018 ~~~ 1.+ ±.015 .003 
_ .009 -.100 TYP 

1-----1 .015 
.326 +.025 

-.015 

108 SERIES 

'~8 ... , !Channel 
2 71 1 

3 6! Channel 
4 5\ 2 

.400 
MAX 

:~~1l::J INDENT' +.250 
-.1... .• 005 .040 

. TYP .130 020 
.300 .030 1. -W·ODS MIN 

t32~W:AX .065 dRiil1-I f 
IiC':){ , .009 .045~ 1..1.Jf..: .125 U-:u- .015 .015 -I i+'.018MIN 
t-----I .100 .003 
.326 + .025 TYP 

. -.015 

FEATURES 
• Relay Is current sensitive on Input stage and can be used with 

either 5, 12, 24 and 28 volt systems 
• Low Cost. 
• TTL Compatibility. 
• Optical Isolation, to 2500V AC. 
• No false turn-on. 
• Low offset voltage, able to switch low and high level. 
• Low off-state leakage current. 
• Ability to switch AC or DC, up to 600V. 
• High transient immunity. 
• Packaging flexibility, plastic mini-dip or metal can TO-5. 
• Absence of switching RFI. 

DESCRIPTION 
The PHOTEC 107 is a State-Of-The-Art AC/DC solid state relay 
incorporating an infrared LED input, and a photovoltaic diode 
array connected to the gates of a pair of high voltage MOSFETS 
as the output. The photovoltaic diode array is a series
connected group of photosensitive diodes, which are elec-· 
trically isolated from, but optically coupled to, the input LED . 
Input/Output Isolation is rated at 2500 V-RMS. 
When activated, the LED emits infrared light toward the photo
voltaic diode array, which then responds with a self-generated 
open circuit voltage, Vee, proportional to the input current. 
This Vee, which is floating and completely isolated from .any 
power supply, is applied to the gates of the MOSFETS. At the 
proper value of input LED current, the generated Vee is suffi
cient to turn on the MOSFETS and cause the relay to conduct. 
The relay is current sensitive on input stage and can be used 
with either 5, 12, 24 and 28 volt systems. 

ELECTRICAL SPECIFICATIONS (25°C unless otherwise stated) 

ABSOLUTE MAXIMUM RATING PHOTEC 107 PHOTEC 108 
Input (control) curreni, continuous 100 mA 100mA 
Input Current, peak (100 /.Is) 250mA 250mA 

I Load Current, continuous 10 mA 100mA 
Load Current. peak (100 /.Is) 20mA 250mA 
Load Voltage, DC or peak AC -1 200V 300V 

~2 400V 400V 
-3 600V 

i Operating Temperature -20°C to 80°C -20°C to 80°C 
I Storage Temperature 

i INPUT CHARACTERISTICS 
-20°C to 100°C -20°C to 100°C 

Parameter i Condition Min Typ Max Unit Condition Min Typ Max Unit 
Input Voltage Drop IIN=10mA - 1.25 1.70 V IIN=10mA - 1.25 1.70 V 
Input Reverse Leakage Current 

1---'---
VR=5V - - 20.0 /LA VR=5V - - 20.0 /.IA 

Turn-on Voltage IL = 1 mA, VL = rated voltage - - 3.0 V IL = 1 mAo VL = rated voltage - - 3.0 V 
Turn-off Voltage k = 1 mA, VL = rated voltage 1.0 - - V IL = 1 mA, VL = rated voltage 1.0 - - V 
Isolation (input to output) 2500 - - Vrms 2S00 - - VDC 
Input to Output Capacitance - 10.0 - pf - 10 - pf 

I 
OUTPUT CHARACTERISTICS 

Off-State Leakage Current -1 VL = 200V - 0.10 1.0 /LA VL =300V - 1.0 10 /.IA 
-2 VL = 400V - 0.10 1.0 /LA VL = 400V - 1.0 10 /LA 
-3 VL = 600V - 0.10 1.0 /LA 

On ReSistance -1 liN = 10 mA, IL = 1 mA - - 800 Ohms liN = 10 mA, IL = 10 mA - - 70 Ohms 
-2 liN = 10 mA, k = 1 mA - - 1000 Ohms liN = 10 mA, IL = 10 mA - - 100 Ohms 
-3 liN = 10 mA, IL = 1 mA - - 1200 Ohms 

Switching Speed 
Turn-on Time liN = 10 mA, IL = 1 mA - 300 - /.IS liN = 10 mA, IL = 10 mA - 350 - /.IS 
Turn-off Time liN = 10 mA, IL = 1 mA - 350 - /.IS liN = 10 mA, IL = 10 mA - 500 - /.IS 
Offset Voltage liN = 10 mA - 5 - /.IV liN = 10 mA - 10 - /.IV 
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4500 RELAYS 4500 

ISKRA 
• Ceramic Caps, Discs, Feed Thru • Ferrites • Meters. ·Motors, fractional H.P .• Semiconductors • Switches • Speakers • Trimmer Pots 

GENERAL PURPOSE RELAYS 
ECONOMY PLUG-IN TYPE -' SERIES PR 

General purpose relay enclosed in a clear polycarbonate dust cover. The PR Relay is a 
ruggedly constructed, UL recognized relay; available in contact arrangements up 
through 3 form C (3POT) and with a mechanical life of 10 million operations, minimum. 
Approximate weight: 3 oz. (85 g). Other features include: 

• Manual test access standard 
• Anti-shock base construction 
• Indicator lamp available 
• Extremely low priced 

Technical Specifications 

ncr.II:::DAI. 
---·~-----·--"_II"'_II"~"' •. ,.,-,-_. __ .... 

OPERATE TIME 
15 ms. max. @ nominal voltage 
RELEASE TIME 
10 ms max. 
LIFE EXPECTANCY 

Mechanical: 10 million operations 
DIELECTRIC STRENGTH 
1500 VRMS 60 Hz Hipot test between all elements 
INSULATION RESISTANCE 
100 M n minimum 
TEMPERATURE RANGE 
PR relays will operate continuously in ambient 
temperatures of - 45· to 75· C for D.C. coils and - 45· to 
55· C for A.C. coils. 

CONTACTS: 
CONTACT RATING/MATERIAL 
Contact material 
Contact rating (Resistive) 

. Contact rating (Inductive) 

CONTACT ARRANGEMENTS 

Ag-CdO (other materials on request) 
10 A @ 240 VAC max. 
'to H.P. @ 240 VAC - 1 phase . 

All types of the Series PR are available in standard 
contact arrangements up to 3PDT. 

AGENCY APPROVALS: 
U.L. recognized 

ISKRA ELECTRONICS INC. 
B GREENFIELD RD., SYOSSET, NY 11791 • (516) 364-2616 

"''''II NA"'P"_ ·v...;., • .,;;."· .... ,....·,.... 
COIL VOLTAGE/RESISTANCE 

D.C. COILS A.c. COILS 

D.C. D.C. 
RESIST· RESIST· 

VOLTS ANCE VOLTS ANCE 

6 29 6 4.2 

12 105 12 17 

24 420 24 70 

110 8400 120 1300 

220 8400· 240 6700 

COIL RESISTANCE 
Standard coils are available with a tolerance of plus or minus 
10% measured in an ambient of 20·C . 

• Coils for DC versions may be supplied only for voltages not ex
ceeding 110V. In the event of 220V. 10kOhm/2 W series 
resistors are supplied along with the relays, to be connected in 
series with the energizing winding. 

PULL-IN VOLTAGE 
BO% of nominal 

POWER CONSUMPTION 

Rated DC relays AC relays voltage 

6- 4BV 1.3 W approx. 2 VA (50 Hz) 
60-110V 1.5 W approx. approx. 

220 V 2.5 W approx. with 1.B VA (60' Hz) 
series resistor approx. 

ORDERING INFORMATION: 

DpR - D -r ro'r 
58: Delal Plug·ln A: SPOT 
59: 1 Hin· Plug·ln B: OPOT 

C: 3POT 

D-D 
1 COIL 

0: D.C. VOLTAGE 
6: 60Hz. A.C. I 

006... 6V 
012 ... 12V 
024 ... 24V 
048 ... 48V 
060 ... 60V 
110 ... 110V 
220 ... 220V 
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4500 

ITT Components 
A Unit of International Telephone and Telegraph Corporation 

1 Amp SPDT 
L-0.606", 
W-0.449", 
H-0.433" 
CONTACT DATA 

MZ RELAY 

Arrangement - 1 Form C single cross-bar 
Material - Gold overlay silver-palladium alloy 
Load -50 p.A to 1A @ 30V DC or 120V AC, resistive 
Life - Mehanical: 20 million operations minimum 

Electrical: 0.5 x 1()6 operations mln.imu,,! at lA, 24V DC, resistive 
I,ming - Operate: < 3ms (standard type), < 6 ms (high sensitive type) 

Release: < 1ms 

tUIL DATA (@ 20DC) 
Operate power - 220mW (standard type), 100mW (high sensitive type) 
Nominal power - 450mW standard type), 200mW (hlg~ sensitive type) 
Maximum power - lW 

Standard Coil and Contact Combinations (20DC) 

Standard t"es 
1.5 1.0S 
3 2.1 
5 3.S 
6 4.2 
9 6.3 

12 8.4 
24 16.8 

High sensitive types 

1.5 
3 
5 
6 
9 

12 
24 

I Amp DPDr 
L-0.795". 
W-0.386". 
H-0.472" 
CONTACT DATA 

1.05 
2.1 
3.5 
4.2 
6.3 
8.4 

16.8 

RY RELAY 

2.0 S 
4.1 20 
6.8 56 
8.1 80 

12.2 180 
16.2 320 
32.4 1280 

3.0 12 
6.0 45 

10.0 120 
12.0 180 
18.0 400 
24.0 700 
48.0 2800 

Arrangement - 2 Form C, bifurcated cross-bar 
Material- Gold overlay silver-palladium base 
Load - Maximum switched power: 60VA, 24W 

Maximum switched current: 1.25A AC or DC 
Maximum switched voltage: 200V AC, 150V DC 

Life - Mechanical: 20 million operations minimum 

MZ-1.SHG 
MZ-3HG 
MZ-5HG 
MZ-6HG 
MZ-9HG 
MZ-12HG 
MZ-24HG 

MZ-1.5HS 
MZ-3HS 
MZ-5HS 
MZ-6HS 
MZ-SHS 
MZ-12HS 
MZ-24HS 

Electrical: 0.5 x 10' operations minimum at lA 24V DC 
0.2 x 10' operations minimum at 0.5A 120V AO 

Timing - Operate: <6ms 
Release: < 3ms 

COIL DATA (@ 20°C) 
Operate power - ::::; 75mW 
Nominal power - 150mW 
Maximum power-1W 

GENERAL DATA 
Dielectric Strength - 500V AC between open contacts 

1000V AC between all other pOints 
Surge Strength - 1500V AC between ali conductors 
Temperature Range - -40°C to +850 C 

Standard Coil and Contact Combinations (20DC) 
Call 

Maximum Resistance 
Nominal Operate Continuous ±10%. 
Voltage Voltage Voltage Ohms 

5 3.6 12.5 167 
6 4.3 15.0 240 
9 6.4 22.5 540 

12 8.5 30.0 960 
24 16.8 51.6 2880 
48 32.6 84.0 7680 

Ordering 
Code 

RY-SW 
RY-6W 
RY-9W 
RY-12W 
RY-24W 
RY-48W 

~2.1S 
2.lS 

r15 
2.15 
2.15 
2.15 
2.15 

r40 2.40 
2.40 
2.40 12.40 2.40 
2.40 

List 
Price 
$3.90 
~3.S0 
3.90 

$3.90 
$3.90 
$4.70 

RELAYS 4500 

Sub Miniature 
Printed Circuit Board Relays 

1 Amp DPDr 
L-0.795", 

!W-0.386", 
H-0.457" 

CONTACT DATA 

RZ RELAY 

Arrangement - 2 Form C, single cross-bar 
Material - Gold overlay silver-palladium base 
Load - Maximum switched power: 30W/50VA 

Maximum switched current: 1.25A AC or DC 
Maximum switched voltage: 150V DC/125V AC 

Life - Mechanical: 20 million operations minimum 
Electrical: 0.5 x 10' operations minimum at rated load 

Timing - Operate: < 4ms 
Release: < 2ms 

CDIL DATA (@ 20°C) 
Operate power - ::::; 230mW minimum 
Nominal power - 515-560mW 
Maximum power - 1050mW 

GENERAL DATA 
Dielectric Strength - 500V AC between open contacts 

1000V AC between all other points 
Surge Strength - 1500V AC between all conductors 
Temperature Range - -40°C to +650 C 

Standard Coil and Contact Combinations (20°C) 
Coil 

Maximum Resistance 
Nominal Operate ' Continuous ±10%, Ordering 
Voltage Voltage 

5 
6 
9 

12 
24 
48 

1 Amp SPDT 
L-0.492" 
W-0.291" 
H-O,374" 

3.2 
3.8 
5.1 
7.6 

15.2 
36.0 

CONTACT DATA 

Voltage 
7.0 
8.4 

12.6 
16.3 
33.6 
67.2 

SY/SZ RELAY 

Arrangement - 1 Form C Single crossbar 

Ohms 
45 
66 

140 
280 

1070 
4000 

Material- Stationary: Gold overlaid silver-palladium 
Moveable: Silver-palladium 

Ratings - 0.5A, 120V AC or lA, 24V DC (resistive) 

Code 
RZ-5 
RZ·6 
RZ-S 
RZ-12 
RZ-24 
RZ-48 

Life ExpectancY - Mechanical: Min. 5 million operations 
Electrical: Min. 200,000 operations at rated loaa 

COIL DATA 
Power (at 200 C) - Operate: SZ O.lSW (0.16W for 18V, 0.18W for 24V 

SY.075W 

GENERAL DATA 

Nominal: SZ 0.3W (0.32W for l8V, 0.36W for 24V 
SY _150W 

Maximum: 0.75W 

Dielectric Strength - 500V AC (SO/60Hz), between all live parts 
Temperature Range - SZ -40°C to +700 C (18V coil): 
(at nominal voltage) -4QOC to +650C (24V COli): -3000 to +600C 

SY -4QOC to +900 C 

Nominal Call Operate 
Coli Voltage Resistance Voltage Type No. 

3 30 2.1 SZ-3 
4.S 67 3.2 SZ-4.5 
5.5 100 3.9 SZ-5 
9 270 6.3 SZ-9 

12 480 8.4 SZ-12 
18 1000 12.6 SZ-18 
24 1600 16.8 SZ-24 

5 167 3.S SY-5 
6 240 4.2 SY-6 
9 540 6.3 SY-9 

12 960 8.4 SY-12 

List 
Price 
$3.30 
l3.3O 
3.30 

~3.30 
3.30 

$3.90 

List 
Price 

$2.30 
$2.30 
$2.30 
$2.30 
$2.30 
$2.30 
$2.30 

$2.50 
$2.50 
$2.50 
$2.S0 
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4500 RELAYS 4500 

ITT Components 
A Unit of International Telephone and Telegraph Corporation 

0.5 Amps OPOT, SPOT 
L - 0.618", 0.618" 
W - 0.504", 0.394" 
H - 0.380", 0.390" 

CONTACT DATA 

SM RELAYS 

Arrangement - 2 Form C, 1 Form C, bifurcated crossbar 
Material- Gold·silver nickel, bifurcated crossbar 
Load - Maximum switched power: 30VA, resistive 

Maximum switched current: 0.5A, resistive 
Maximum switched voltage: 100V, resistive 

Life - Mechanical: 200 million operations minimum 
Electrical: 0.5 x 10' operations minimum at rated load 

Timing - Operate: < 3.5ms 

Miniature 
Printed Circuit Board Relays 

COIL DATA (@ 20°C) 
Operate power - PZ-2: 0.5W, PZ-4: 0.5W, PZ-6: O.4W, PZ-2A: 0.3W 

PZM-2: l.lW, PZM-4: 1W, PZM-6 (1 winding): 1W 
Nominal Power- PZ-2: 0.6-0.8W, PZ4: 0.6-0.9W, PZ-6: 0.5-O.7W, PZ-2A: 

0.35-0.45W 
PZM-2: 1.3W, PZM-4: 1.2W, PZM-6 n winding}: 1.2W 

Maximum power - PZ-2:1W, PZ-4: 2W, PZ-6: 2.8W, PZ-2A: 1W 
PZM-2: l.lW, PZM-4: 1W, PZM-6 (1 winding): IW 

6 60 A 2400 A 2405 .. '$5.00 $6.90 
12 210 A 2410 A 2415 .. $5.00 $6.90 
18 500 A 2412 A 2417 $5.00 $6.90 
24 850 A 2420 A 2425 $5.00 $6.90 
36 1600 A 2430 A 2435 $5.00 $6.90 
48 3000 A 2440 A 2445 1$5.00 $6.90 

PZ-2A 

6 90 B 70100 B 70105 $5:00 $6.90 
12 360 B 70110 B 70115 $5.00 $6.90 
18 780 B 70112 B 70117 $5.00 $6.90 
24 1350 B 70120 B 70125 $5.00 $6.90 
36 3000 B 70130 B 70135 $5.00 $6.90 
48 5500 B 70140 B 70145 $5.00 ' $6.90 

Release: < 2ms 
--"._._- - ._-_ .. _, ... , ... -tiOurice:"<::'lOrrisoh"'operaie;'<''' 5ms'orf r~iea~e'- ... _ .. _ ..... _ ....... _ ... _ Plod 

'""."." .. .. , .. . " . D, •• , • . .. ." ..... ..w" •. 

COIL DATA (@ 20°C) 
Operate power -100mW - OPOT, 85mW - SPOT 
Nominal power - 200mW - OPOT, 170mW -. SPOT 
Maximum power - 1.0W - OPOT or SPOT 
Standard Coil and Contact Combinations (20°C) 

Maximum Coil 
Nominal Pull-In Continuous Resistance 
Voltage Voltage Voltage -+-10%, Ohms 

5 3.6 12.1 148 
12 8.6 29.0 852 
24 57.6 3350 

Ordering List 
Code Price , 

SM1-D1101 $5.30 
SM1-D1102 $5.30 
SM1-D1103 $5.30 ~U ... 48 117 13,830 SM1-D1104 I~: 

5 3.6 11.9 135 SM2-D1005 r75 
' 

12 8.5 28.6 724 SM2-D1012 
24 17.0 57.1 2760 SM2-D1024 
48 34.1 114.2 11,100 SM2-D1048 

PZ & PZM RELAYS 

L - 1.142", L - 1.142", 
W - 0.677". W - 0.977", 
H - 0.591" H - 0.630" 
1 Amp OPOT, 4POT, 6POT, OPST 
CONTACT DATA 

L - 1181" 
W-1:386": 
H - 0.866" PZ-6, 

0.590" PZ-6F 

Arrangement - 2 Form C, 4 Form C, 6 Form C, 2 Form A 
Material- Silver-palladium, bifurcated crossbar 

Gold-silver, bifurcated crossbar 
Load - Maximum switched power: 30VA, resistive 

Maximum switched current: lA, resistive 
Maximum switched voltage: 100V, resistive 

Life - Mechanical: PZ types: 2 x 108 operations minimum 
PZM types: 5 x 106 operations minimum 

7.75 
7.75 . 
8.80 

Electrical: AgPd types: 3 x 106 operations at rated load, minimum 
AuAg types: 5 x 105 operations at rated load, minimum 

Timing - Operate: PZ-2: < 10ms, PZ-4: < 9ms, PZ-6: < 13ms, 
PZ-2A: < 12ms 

Release: PZ-2, 4: < 3ms, PZ-6: < 4 ms, PZ-2A: < 2.5ms, 
PZM-2: < 8ms 

PZM-4: < 18ms, PZM-6 (1 winding): < 19ms, PZM-6 
(2 windings): < 3.5ms 

Bounce: 4ms on operate 
PZ(M}-2: < 1.5ms, PZ(M}-4: < 6 ms, PZ-6 < 4ms, 

PZM-6: < 6ms 

6 40 A 2640 A 2645 
12 210 A 2600 A 2605 
18 450 A 2611 A 2616 
24 850 A 2610 A 2615 
36 1600 A 2620 A 2625 
48 3000 A 2630 A 2635 
60 4800 A 2650 A 2655 

PZ-6 

6 66 A 2800 A 2805 
12 230 A 2810 A 2815 
18 520 A 2812 A 2817 
24 900 A 2820 A 2825 
36 1900 A 2830 A 2835 
48 3600 A 2840 A 2845 
60 6100 A 2850 A 2855 . . Silver Palladium alloy, 70% Silver, 30% Palladium 

t Gold/Silver alloy, 80% Gold, 20% Silver 
PZ-SF 

6 55 A 46400 A 46405 
12 210 A 46410 A 46415 
18 450 A 46412 A 46417 
24 870 A 46420 A 46425 
36 1800 A 46430 A 46435 
48 3250 A 46440' A 46445 
60 5200 A 46444 A 46449 

6 26 B 2400 B2405 
12 120 B 2410 B 2415 
18 240 B 2420 B 2425 
24 480 B 2430 B 2435 
36 930 B 2440 B 2445 
48 1980 B 2450 B 2455 

PZM-4 

6 26 B 2500 B 2505 
12 120 B 2510 B 2515 
18 240 B 2520 B 2525 
24 460 B 2530 B 2535 
36 1260 B 2540 B 2545 
48 1840 B 2550 B 2555 
60 2900 B 2560 B 2565 

PZM 6 1 WINDING , 
6 27 B 2700 B 2705 

12 120 B2710 B2715 
18 260 B 2720 B 2725 
24 560 B 2730 B 2735 
36 1090 B 2740 B 2745 
48 2080 B 2750 B 2755 
60 3300 B 2760 B 2765 

.., .. __ .. " .. 
$6.20 $9.70 
$6.20 $9.70 
$6.20 $9.70 t6.2O $9.70 

6.20 $9.70 
$6.20 $9.70 
$6.20 $9.70 

$9.00 $13.80 
$9.00 $13.80 
$9.00 $13.80 
$9.00 t13.8O 
$9.00 13.80 
$9.00 $13.80 
$9.00 $13.80 

$8.35 $12.70 
$8.35 $12.70 
$8.35 $12.70 
$8.35 $12.70 
$8.35 $12.70 
$8.35 $12.70 
$8.35 $12.70 

$7.50 $9.00 
$7.50 $9.00 
$7.50 $9.00 
$7.50 $9.00 
$7.50 $9.00 
$7.50 $9.00 

. $8.60 $11.70 
$8.60 $11.70 
$8.60 $11.70 
$8.60 $11.70 
$8.60 $11.70 
$8.60 $11.70 
$8.60 $11.70 

$10.20 $14.50 
$10.20 $14.50 
$10.20 $14.50 
$10.20 $14.50 
$10.20 *14.50 
$10.20 14.50 
$10.20 $14.50 
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4500 

ITT Components 
A Unit of International Telephone and Telegraph Corporation 

5 Amp SPDT 
L- 0.843", 
W-0.646", 
H- 0.583" 
CONTACT DATA 
Arrangement - 1 Form C 

LZ RELAY 

Material - SA type: Gold overlay silver-nickel alloy (single) 
3A type: Gold overlay silver (single) 
1A type: Gold overlay silver-palladium alloy (bifurcated) 

Load - 5A type: SA @ 24V DC or 120V AC, 4A @ 240V AC resistive, Va HP 
3A type: 3A @ 3DV DC or 120V AC, 2.SA @ 240V AC resistive, '/" HP 
1A type: 1A @ 30Y DC or 120V AC, resistive 

Life - Mechanical: 20 million operations minimum 
Electrical: 0.1 x 10' operations minimum at rated load 

Timing - Operate: < Sms (standard type), < 6ms (high sensitive type) 
Release: < 2ms 

COIL DATA (@ 20GC) 
operate power - 210mW (standard type), lS0mW (high sensitive type) 
Nominal power - 450mW (standard type), 330mW (high sensitive type) 
Maximum power - l.4W 

Standard Coil and Contact Combinations (200C) 

5 3.25 8.3 
6 3.90 9.9 
9 S.85 14.9 

12 7.80 19.8 
24 lS.6 39.6 
48 28.8 79.2 

High sensitive types 
S 3.25 9.8 
6 3.90 11.7 
9 5.85 17.6 

12 7.80 19.8 
24 lS.6 46.8 

• Add $0.10 to 3A List Price 

. 5Amp DPDT 
L-1.098", 

;W-0_728", 
H-0.866" 

. CONTACT DATA 

GZ RELAY 

56 LZ-5H 
80 LZ-6H 

180 LZ-9H 
320 LZ-12H 

1280 LZ-24H 
3800 LZ-48H 

80 
110 -
250 -
440 -

1780 -

LZ-5 
LZ-6 
LZ-9 
LZ-12 
LZ-24 
LZ-48 

LZ-SS 
LZ-6S 
LZ-9S 
LZ-12S 
LZ-24S 

$2.30 
*2.30 
2.30 

l2.30 
2.30 

$2.40 

$2.S5 

r-55 2.55 
2.55 

$2.55 

RELAYS 4500 

Sub Miniature 
Printed Circuit Board Relays 

ITT·2R ITT·2H RELAY 
10 Amps DPDT 
L-1.098", 
W-0.843", 
H-1.362" . 
CONTACT DATA 
Arrangement - 2 Form C 
Materials - Gold flashed silver. button 
Laad - lOA type: lOA @ 30V OC/l20V AC, resistive, 114 HP 

SA type: SA @ 30V DC/l20V AC, resistive, lis HP 
Life - Mechanical: 50 million operations minimum 

Electrical: lOA type: 0.1 x 106 operations minimum at rated load 
5A type: 0.5 x 106 operations minimum at rated load 

Timing - Operate: < 20ms . 
Release: < 20ms (AC relays), < 10ms (DC relays) 

COIL DATA (@ 20GC) 
Operate power - SOO-575mW (DC relays), 2.0-2.3VA (AC relays) 
Nominal power - 900mW (DC relays), 1.2VA (AC relays) 
Maximum power - 2.2W (DC relays), 2.7VA (AC relays) 
Standard Coil and Contact Combinations (20G C) 

Coil 
Resistance Ordering Code Maximum ±10% DC, 

Nominal Pull-In Continuous Ohms Printed I 
Voltage Voltage Voltage +15% AC Clrult Standard 

List 
Price 

ITT·4 RELAYS 
5 Amp4PDT 
L-1.098", 
W-O.843", 
H -1.362" 
CONTACT DATA 
Arrangement - 4 Form C 
Materlal- 5A type: Gold-flashed si Iver-cadmium-oxide, button 

3A type: Gold-flashed Silver, button 
1A type: Gold-silver alloy, cross-bar 

Load - 5A type: SA @ 3DV DC/120V AC, resistive, Va HP 
3A type: 3A @ 30V DC/120V AC, reSistive, '/'. HP 
1A type: 1A @ 30V DC/120V AC, resistive 

Life - Mechanical: 5A and 3A types: 50 million operations minimum 
lA type: 20 million (DC relays), 10 million (AC relays) 

operations minimum 
Electrical: 0.2 x 106 operations minimum at rated load 

Timing - Operate: < 20ms 
Release: < 20ms (AC relays), < 10ms (DC relays) 

COIL DATA (@ 20GC) 
Operate power - 500mW (DC relays), 2.0VA (AC relays) 
Nominal power - 900mW (DC relays), 1.2VA (AC relays) 
Maximum power - 2.2W (DC relays), 2.7W (AC relays) 
Standard Coil and Contact Combinations (20GC) 

coil 
Resistance Ordering Code 

Maximum ±10% DC, 
Nominal Pull-In Continuous ±15% AC Printed I 
Voltage Voltage Voltage Ohms Circuit Standard 

List 
Price 
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4500 RELAYS 4500 

ITT Components 
A Unit of International Telephone and Telegraph Corporation 

l-1.150" 
W-0.508" 
H - 0.996" \ 

CONTACT DATA 

VB/VS RELAY 

SPECIFICATIONS 
VB/VS 

Arrangement - 1 Form A, B or C 10 Amp (VS) 

Miniature Power Relays 

l-1.968" 
W -1.266" 
H -1.303" 

CONTACT DATA 
Arrangement - 1 Form A 

VF RELAY 

2 Form A, B or C 5 Amp (VB) Materlaf=-SilverNlCkefiStciiidiird)"------.- .. -- ---- . --.---.- .. ---- -- --'--'---' .... ~.~:!~~!:! --S!!~,~~-.n.!!~~-

Rating - 5 or 10 Amp at 24V DC or 240V AC 
Va or V3 HP 120V AC motor load 

Inrush Current - 51 or 78A at 120 V AC 
Max. Carrying Current -7A or 14A 
Life Expectancy - Mechanical 5 million operations 

Electrical: 100,000 operations at 5 or lOA 24V DC or 240V AC 
200,000 operations at 5 or lOA 120V AC resistive 

3.5 or 7A 24V DC or 240V AC 
30,000 operations at Va or V3 120V AC motor load 

COIL DATA 
Nominal Voltage - 3 to 60V DC 
Power (at 20°C) - Nominal: 0.72W Standard Type 

0.53W High Sensitive Type 
Operate: 0.35W Standard Type 

0.26W High Sensitive Type 
Maximum: 1.4W 

GENERAL 
Dielectric Strength - Min. 1000V AC between open contact 

Min. 5000V AC between all other conductors 
Insulation Resistance - Min. 1000Mo at 500V DC· between conductors 
Surge Strength - 10,000V 
Temperature Range - (TV types) -30°C to +50°C 

(Standard types) - 30°C to + 65°C 
(Sensitive types) -30°C to + 75°C 

Standard Coil and Contact Combinations 
Coil Must 

Nominal Resistance Operate DPDT 
Voltage -10% at Voltage at Ordering 

Type DC (V) 20·C (V) 20·C IV) Code 
3 12.5 21 VB-3TAU'E 
5 36 35 5 
6 50 42 6 
9 115 63 9 

Standard 12 200 84 12 
18 460 126 18 
24 820 168 24 
48 3300 336 48 
60 5100 420 60 
3 17 21 VB·3STAU·E 
5 47 35 5 
6 68 42 6 

High 9 155 63 9 
Sensitive 12 270 84 12 

18 610 126 18 
24 1100 168 24 
48 4400 336 48 
60 6800 420 60 

SPOT 
Ordering 

Code 
VS·3TAU·E 

5 
6 
9 

12 
18 
24 
48 
60 

VS-3STAU-E 
5 
6 
9 

12 
15 
24 
48 
60 

Rating: 
Rating 

Maximum 
Classification Resistive Motor Load Inrush Current 

H 30A 250V AC 2HP 25A 250V AC 70A 200V AC 

M 25A 250V AC 1.5HP 20A 250V AC 60A 200V AC 

L 20A 250V AC 1HP 15A 250V AC 55A 100V AC 

Maximum Carry Current - 30A 
Life Expectancy - Mechanical: 5 million operations 

Electrical: 200,000 operations at motor load 
100,000 operations at resistive load 

COIL DATA 
Nominal Voltage - 3 to 60V DC 
Power (at 20oCl- Nominal: 1.2W 

Operate: 0.59W 
Maximum: 3.0W 

GENERAL DATA 
Dielectric Strength - 1200V AC between open contacts 

4000V AC between all other conductors 
Insulation Resistance - 1000Mn (min.) at 500V DC 
Surge Voltage - 10,000V 
Timing (approx.) - Operate: 15ms at nominal 

Release: 3ms at nominal 
Weight - 55 gr 
Vibration - 10 - 55Hz 
Shock- 20G 

ORDERING CODE 
Contact Rating 

30A 25A 

VF·6HU VF·6MU 

VF·9HU VF·9MU 

VF·12HU VF·12MU 

VF·24HU VF·24MU 

VF·48HU VF·48MU· 

Nominal 
Coil 

20A voltage 

VF·6LU 6V DC 

VF·9LU 9V DC 

VF·12LU 12V DC 

VF·24LU 24V DC 

VF·48LU 48V DC 

Coil Data at 20.C 

Coil 
Resistance 

in Ohms 
±10% 

30 

67 
120 

480 
1920 

Note: Printed Circuit Coil terminals type available (prefix VFB). 

Must 
Operate 
Voltage 

4.2 

6.3 
8.4 

16.8 
33.6 
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ITT Components 
A Unit of Interna~onal Telephone and Telegraph Corporation 

Miniature:Cradle 
Type Relays 

Replaces· R10, 
W67, AZ400, 70, 

T154/Tl63,K, MHS 

• One Piece Core and Yoke giving improved mag
netic efficiency and stability 

• One Piece Bobbin and Terminal gives rigid coil 
terminations . 

• Polycarbonate Insulation - negligible moisture 
absorption ensuring stability of spring-set ad
justment 

• Underwriters Laboratories Recognized (#E57102) 

• CSA Approval (LR 38310-1) 

liT Type 24/25/26 miniature relays are fully interchangeable 
in form fit and function with all well known cradle types. 2, 4 
and 6 Form C is standard; 2, 4 or 6 Form A or 8 is available on 
request. A variety of contact materials is available in single and 
twin light duty. Heavy duty single contacts and sensitive ver
sions, are also available. 

Nominal Coil Contact Contact Ordering List 
Voltage Res. Form Style Code" Price 
Type 24 Current Sensitive Adjustments Available 

6 52 24A02C09C $5.55 
12 185 24A02C14C $5.55 
24 700 2A 24A02C20C $5.55 
48 2500 2C Single 24A02C24C $5.75 

6 200 Bar 24A02C58C $6.05 
12 800 24A02C61C

1 
$6.05 

24 3200 24A02C64C $6.05 
6 52 24A12C09C' $6.00 

12 185 24A12C14C l6.00 
24 700 2A 24A12C20C 6.00 
48 2500 2C Twin 24A12C24C $6.20 
6 200 Bar 24A12C58C. $6.40 

12 800 24A12C61Ci $6.40 
24 3200 24A12C64C: $6.40 
6 52 24D02C09Ct $5.85 

12 185 24D02C14Ci $5.85 
24 700 5A 24D02C20Ci $5.85 
48 2500 2C Single 24D02C24C, $6.05 
6 200 Bar 24D02C58Ci $6.25 

12 800 24D02C61CI l6.25 24 3200 24D02C64C 6.25 
Type 25 Current Sensitive Adjustments Availab.le 

6 52 25A04C09C' $6.40 
12 185 25A04C14C $6.40 
24 700 2A 25A04C20C $6.40 
48 2500 4C Single 25A04C24C $6.55 
6 110 Bar 25A04C56C $6.95 

12 450 25A04C60C $6.95 
24 1800 25A04C63C $6.95 
6 52 25A14C09C $7.05 

12 185 25A14C14C. $7.05 
24 700 2A 25A14C20C! $7.05 
48 2500 4C Twin 25A14C24C $7.20 
6 110 'Bar 25A14C56C $7.60 

12 450 25A14C60C: $7.60 
24 1800 25A14C63C $7.60 
6 52 25D04C09C' $6.85 

12 185 25D04C14C $6.85 
24 700 5A 25D04C20C $6.85 
48 2500 4C Single 25D04C24C $7.05 
6 110 Bar 25D04C56C $7.35 

12 450 25D04C60C $7.35 
24 1800 25D04C63C' $7.35 

" Terminal deSignation (solder lug - "C"; P.C. _ "E") 

TYPE 25 

Several options are available to meet different load require
ments. Single silver contacts are excellent for loads up to 2A. 
Twin (bifurcated) contacts should be used for carrying low 
loads, 100mA and lower (dry circuits). Heavy duty single cad
mium oxide contacts give 5A ratings. Twin contacts are avail
able in gold alloy or fine silver. Dimensions: L - .95" (24), 1.18" 
(25),1.4" (26); W-.74"; H-l.2" 

Nominal Coil Contact Contact Ordering List 
Voltage Res. Form Style Code" Price 
Type 26 Current Sensitive Adjustments Available 

6 28 26A06C08C $ 9.90 
12 90 26A06C11C $ 9.90 
24 430 2A 26A06C18C $ 9.90 
48 1700 6C Single 26A06C23C $lO.10 
6 80 Bar 26A06C55C $11.50 

12 320 26A06C59C $11.50 
24 1200 26A06C62C $11.50 

6 28 26A16C08Ci $11.50 
12 90 26A16C11C. $11.50 
24 430 .2A 26A16C18C $11.50 
48 1700 6C Twin 26A16C23C $11.50 
6 80 Bar 26A16C55C $12.35 

12 320 26A16C59C $12.35 
24 1200 26A16C62C $12.35 
6 28 26D06C08C $10.65 

12 90 26D06C11C $10.65 
24 430 5A 26D06C18C l10.65 
48 1700 6C Single 26D06C23C lO.65 

6 80 Bar 26D06C55C $11.80 
12 320 26D06C59C $11.80 
24 1200 26D06C62C $11.80 

SOCKETS 
Terminal No. Ordering List 

style Poles Orientation Code" Price 
Solder 2 N.A. FOlO $ .95 
P.C. 2 In Line FOR10 $ .95 
P.C. 2 Staggered FRIO $ .95 
Solder 4 N.A. F016 $1.10 
P.C. 4 In Line FOR16 $1.10 
P.C. 4 Staggered FR16 $1.10 
Solder 6 N.A. F022 $1.50 
P.C .. 6 In Line FOR22 $1.50 
P.C. 6 Staggered FR22 $1.50 

RETAINER SPRING 
Relay Poles Clip Ordering Code Price 
24 2 HFlO3 $ .lO· 
25 4 HF163 $ .10 
26 6 HF223 $ .11 

ITT COMPONENTS • 3201 South Standard Street • Santa Ana, California 92705 • Phone: (714) 751·3900 • TWX: 910·595·1744 • Telex: 69·1389 
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ITT Components 
A Unit of International Telephone and Telegraph Corporation 

ITT Components offers a full line of Solid·State Relays to cover a wide range of 
switching and isolation applications where long life, environmental ruggedness, 
low RFI, no contact bouncing and logic circuitry compatibility are prime requisites. 

These SSRs feature: 
Photo· transistor or reed relay coupling. 
Various chassis mounting or printed circuit board mounting housings. 
AC switching. 
Zero·crossing or random switching. 

~ 

Solid-State 
Relays 

AC output models can switch: 
Voltages of 120, 240, 330, 480V AC. 
Currents of 0.5, 2, 3, 7, 10,25 or 30A AC. 

A full line of input·output modules (DC and AC Input as well as DC and AC 
output) to fit microprocessor based controls is also available. 
Do not hesitate to call us for any additional information you niight need. 

P6~, " 

~ 

___ ,.,.,M, .•• , __ • , __ •• ,. - ••• " .,,' __ , __ •••• __ •••• ___ ... ____ ~,_._.,,_. __ • __ .w., .• __ "_. ___ " "' __ '.'.'p'g"' ____ '0 ••• _._. __ ". ________ ,, ___ •• __ ,"' ___ 'ow 

INPUT 

PACKAGE VOLTAGE TYPE COUPLING 

C1 r- 5 D 
I--

RC 

CHASSIS 

31
Ml'} 

0 
MOUNT PHOTO 

C1 D ~DC PC- ~rs'i-~R 12 . 
C2 

24 COUPLED 

PRINTED REED 
CIRCUIT RC- RELAY 
MOUNT COUPLED 

P1 120 } A ~AC 
P6 240 
P9 

Example: Cl-3D·PC·240Xl0 
A Chassis mount, "hockey·puck" housing, the input circuit is driven with 3·32V 
DC, and it switches a 240V, lOA output triac. The relay features photo· transistor 
coupling, and zero cross·over switching. 

1·0 MODULES 

OUTPUT 

TYPE OF 
VOLTAGE SWtTCHING CURRENT - 120 R 10 

} 05} 
12 ZERO 1 
120 X- CROSSING 2 
240 VAC { 'wnc",,, 3 A-AC 
330 RANDOM 7 
480 R- CROSSING 1~ 

SWITCHING 
30 

Input Housing 
Logic Supply 

Voltage Input Voltage Output Housing 
Signal Pick·Up 

Voltage 
Output 
Voltage 

P7 50/150/240 iOO/120A/240A o P7 50/150/240 600/120A/240A 

Output 
Current 

NOT ANY COMBINATION OF THE ABOVE PARAMETERS IS POSSIBLE. 
PLEASE CONSULT US FOR ANY OTHER COMBINATION OF VOLTAGE, 
CURRENT, PACKAGE, ETC. 

NOT ANY COMBINATION OF THE ABOVE PARAMETERS IS POSSIBLE. 
PLEASE CONSULT US FOR ANY OTHER COMBINATION OF VOLTAGE, 
CURRENT, PACKAGE, ETC. 

ITT COMPONENTS • 3201 South Standard Street • Santa Ana, California 92705 • Phone: (714) 751·3900 • TWX: 910·595-1744 • Telex: 69·1389 
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vacuum relays 
ITT Jennings manufactures Vacuum and Gas Relays to 
exacting standards for use in transferring high voltage cir
cuits. They are available in voltage ranges up to 30 KVAC, 
with up to 75 A. current ratings, and with operating frequen
cies through the VHF band. These relays are widely used in 
airborne, mobile and marine communications where their 
characteristics are particularly desirable. They have high 
operating speeds, withstand high voltages and carry heavy 
currents with high reliability ... ' without developing high 

Contact KV Peak Relay 
Type Configuration Rated Operating Voltage 

DC·60Hz 2.S MHz 16 MHz 

SPST 
RF40,40A Latch 3.6 3.6 3.2 

RF41,42 N/C,N/O 3.6 3.6 3.2 

RF5A N/C 7.5 7.5 7 

RF43 Latch 7 7 6 

RF4A,4B N/C, Latch 8, 7 6 

RF4T N/C 7 6 5 

RF50,51 N/C,N/O 10 7 6 

R05A,5B 
R06A.6B N/O,N/C 12 10 8 

RS8,10 N/O,N/C 28 25 12 
RJ8A N/O 28 25 12 

SPDT 
RF10, IE 2 2 2 
RFlJ Latch 3.6 3.6 3.2 

RF60',60A' 
RF61 Latch' 3.6 3.6 3.2 

RJ1A 3.5 2.5 2.0 
RJ1H 2.5 Hot Break 

RF62, RF63" 
63A' Latch' 7 7 6 

RF3A,3C' Latch' 8 7 6 
RJ2B.2C 12 10 8 
RBlD, IE. 

RBIH, lJ 12 10 8 
RF10B 15 13 10 
RE6B 25 20 15 

DPDT& 4PDT 
RB7A,7B 7 4 3 

RB3 12/6* 10/5* 8/4* 
RB4 4POT 15 12 10 
RB2A 20 15 10 

Gas Filled/DPDT 
RG06, RG09t 7.5 N/A N/A 
RG07 7.5 N/A N/A 
RG01 18 N/A N/A 
RG05 18 N/A N/A 

* Lower contacts. 
t Gold plated contacts 

contact resistance or generating electrical noise. The 
majority of applications for these relays includes the switch
ing of antennas, frequency bands, transmit/receive modes, 
power circuits and elements in pulse forming networks., 

ITT Jennings also produces a line of defibrillator 
(or capacitance discharge) vacuum relays used in 
medical defibrillation units. or any application that 
calls for a capacitor discharge circuit - research 
lasers and communications power supplies for ex
ample. Operating characteristics are shown under 
relay type RGDI through 9. 

Continuous Current 
Amps, RMS Contact Capacitance 

o~en Between 
Con act to Open 

Ground Contacts 
DC·60 Hz 2.S MHz 16 MHz (pF) (pF) 

12 10 6 1.6 1.6 

12 10 7 1.6 1.6 

12 10 5 1.6 1.6 

12 10 6 1.6 1.6 

30 25 15 4.0 4.0 

20 17 10 2.5 10 

12 10 6 1.6 1.6 

15 10 6 1.0 .5 

75 35 22 1.5 .7 

110 60 40 1.0 1.3 

8 6 4 2.0 1.6 

12 10 7.5 2.5 2.5 

12 10 6 2.0 2.0 

18 14 9 2.5 2.0 

3.0 Hot Break N/A N/A 

12 10 6 1.1 1.6 

30 25 15 2.5 4.0 ' 

50 30 17 1.0 .5 

15 10 6 1.0 .5 

75 22 15 1.5 1.8 

25 13 8 2.5 1.0 

14 9 4 2.0 1.0 

30 10 6 2.5 1.0 

20 10 6 2.5 1.0 

20 12 6 2.5 1.0 

30 N/A N/A 0.1 N/A 

30 N/A N/A 0.1 N/A 

30 N/A N/A 0.1 N/A 

30 N/A N/A 0.1 N/A 

SEND FOR 24 PAGE VACUUM RELAY CATALOG NO. C201. 

ITT J E N N IN GS ... LE •• ". "" .... ". 'n. · .. ,J .... ".5122 ..... 292".25 
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vacuum relays 

t , .). 

'1 1'-.-

WI 
~ .. ~' tj. "'. ~ ... ;,., .. : .. ~..... t , .'" i: 

". l!'" W'. . . . ~ 

" "\:::::-:-- , 

":". -

RF4A RF5A R05B RSB RJBA RF10 RFGO RnA/RnH 

"fiDii' , ---w 
,- • == ., .~ . .I.~ -

• 
. ' ... .. ~ • • ... ... 1~~ 

WII t " • i ~ u .. lit 11# • RF3A RF40 RJ2B RB10 RBlE' RFlOB REGB RB7A RG01,5 

Contact Operate Release Coil Expected 
Resistance Time Time Resistance Shock Mech. Life Weight 

(26.5VDC Connector Relay 
(Ohms) (ms, Max.) (ms, Max.) Coil) (Peak g's) Ops.xlD' (Oz, Max.) Type"" Type 

SPST 
.020 10 N/A 47 50 1 1 5 RF40,40A .. ~.~.,,, ,. ~ '" .... , .. .. ,," .. "" .... "",, .... , .~~,,- ... ~~ .... ~, .. ~.-
.020 10 10 290 50 1 1 5 RF41,42 

.050 12 12 920 30 1 1 5 RF5A 

.020 10 N/A 47 50 1 1 5 RF43 

.015 18/10' 18/NA' 156/6.7' 50 1 2 5 RF4A,4B' 

.020 lO 10 156 50 1 2 5 RF4T 

.020 15 15 290 50 1 1 5 RF50.51 

R05A,5B, 
.010 18 8 265 30 1 3 N300/400 R06A,6B 

.003 30 lO 120 30 1 7 5 R58,10 

.003 18 8 120 30 2 lO 5 RJ8A 

SPDT 
.05 10 / 10 920 30 2 1 5 RFlO, IE 

.05 10 N/A 18 50 1 1 5 RFlJ 

.02 10 NA/10' 47/290' 50 1 1 5 RF60, 60A, 61' 

.01 8 . 8 335 50 2 1 5 RJ1A 

.03 6 6 335 50 1 1 5 RJ1H 

.02 10, 10'/NA 290'/47 50 1 1 5 RF62', RF63. 63A 

.015 
I 

RF3A,3C' 18/010' 18/NA' 156/12' 50 1 2 5 

.012 18 9 270 50 .5 3 5 RJ2B,2C 

.012 18 8/9' 265 30 1 3 N300/400 
RB10, IE, 

RB1H', lJ' 

.012 30 10 225 30 .1 16 5 RFlOB 

.012 25 10 120 30 .5 7 N300/400 RE6B 

DPDT&4PDT 
.02 / 

15 5 270 30 1 2 N300/400 RB7A,7B 

.01 20 8 120 30 .5 6 N300/400 RB3 

.01 45 10 131 30 .1 16 N300/400 RB4 

.01 
I 

20 10 225 30 .5 2 N300/400 RB2A 

Gas Filled 
0.1 20 N/A 18*** 10 .1 11 Flex. RG06, RG09t 

0.1 20 N/A 70 30 .1 11 501. RG07 

0.1 25 N/A 52 10 .1 16 501. RG01 

0.1 25 N/A 52 10 .1 10 501. RG05 

•• S - 5tandard Nickel: N300 - Copper: N400 - Heavy duty for up to 20% increase in voltage and current specifications: Flex - Flying Leads: 
Sol. - 50lder on wire terminals • 

••• 12 VOC Coil. 
t Gold plated contacts 

ITT J E N N I N GS '.pLEO, 970 .''''10;, .... • ''''''', "95122 • 140M" ..... 
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ITT Jennings manufactures a broad line of coaxial relays 
for use where circuit currents must be contained completely 
within it coax system. Vacuum coaxial relays have high 
power handling capabilities at frequencies up to 600 MHz. 

These relays and switches have characteristics that are well 
suited to airborne, marine and mobile communication 
systems, as well as fixed installations. Characteristics include: 
• Low insertion loss and VSWR • High RF power capa
bility. High isolation. Fast operation. Low, stabl~ contact 

RC41 

r~ 

I. . 

RC5 RCB 

Model Number RC41 RC 53 

Power Rating (KW) 3 4 
CW@30MHz 30 30 

Frequency Range (MHz) 500 600 

VSWR Max. @ 50 Ohms 1.1 1.1 
At MHz 500 600 

Crosstalk Isoration (dB) 30 75 
At MHz 300 30 

Insertion Loss (dB Max.) .1 .1 

Coil Resistance (Ohms ± with 265 18 
1--26.5 VOC Coil) 

Contact Configuration SPOT OPOT 

Line/Connector C N 

Operate Time (mS Max.) 25 30 

Weight (lbs. max.) 1 3 

vacuum coaxial relays 
resistance. No noise generation or 1M distortion. Extreme 
high reliability combined with ruggedness for high altitude 
or heavy vibration environments • Small size and light
weight for their power handling capacity. Wide band-pass 
characteristics. Typical applications for these units might 
include multiple antenna-transmit switching systems such as 
high speed switching from omnidirectional to directional 
antennas, transmit-receive switching, and where elements are 
to be switched in transmitter and receivers. Other applica
tions include crossbar matrices arid switching trees. 

RC53 

~ .. f'I!'i I 
RC10 

HIGH POWER 
RC54 RC5 

7.5 25 
30 30 

600 100 

1.1 1.05 
600 60 

53 70 
500 30 

.1 .02 

19 18.8 

OPOT SPST 

LC 15", 

30 30 

7 2 

~ 
r~ 

RC54 

RC 6 

25 
.30 

400 

1.1 
150 

65 
30 

.01 

15.4 

SPOT 

i% 
50 

8 

RC21 

RC1D RC 21 

90 90 
30 30 

100 500 

1.05 1.15 
60 500 

65 60 
30 30 

.02 .01 

8.3 4.8 

SPST SPOT 

3'1. 3'1. 

30 40 

4 14 

SEND FOR 20 PAGE VACUUM COAXIAL RELAY CATALOG NO. 503. 
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RELAYS 
Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is used to trig
ger a solid-state output or a solid-state 
amplifier is used to trigger an electro
mechanical relay. 

Differential: Have multiple windings 
to function when voltage, current and! 
or power difference reaches a specific 
level or value. 

Clrise~dilferential: -The' dropout value 
is specified close to the pickup value. 

Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 

Hermetically sealed: Totally sealed by 
glass-to-metal or metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. 

Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a relatively air
tight cover. (Not the same as hermeti
cally sealed.) 

Covered: Unsealed metal or plastic 
enclosure or housing. 

CONTACTS 
Dry circujt: contacts that carry current 
but do not open or close during ener-

CLOSED 

OPEN 

SPECIFIED SPECIFIED 
PICKUP HOLD 

RANGE OF \ / RANGE OF 
MEASURED PICKUP MEASURED HOLD 

AND MEASURED AND MEASURED 
NON PICKUP DROPOUT 

SPECIFIED \ / SPECIFIED 
NONPICKUP DROPOUT 

I~~=--...:x~ 
'2> 
~ 

TIME-

glzmg of the load circuit. Often 
wrongly used in reference to low level 
contacts. 

Low Level: Contacts controlling rela
tively low voltages and low currents. 
Generally below 5 Vdc and lOrnA. 

OPERATING CHARACTERISTICS 
Measured dropout: The value at which 
all contacts restore to their unoper
ated position as current or voltage de
creases. 

Specified dropout: The value at or 
above which all contacts must restore 
to their unoperated position as voltage 
or current is decreased. 

I 
I 

I OPEN 1"--___ _ NORMALLY OPEN 
(MAKE CONTACT) _ OT ______ IBT: 1_ 

+- RT -+1 .II-BT 
-- FAT--->I 

NORMALLY CLOSED 
(BREAK CONTACT) 

TRANSFER BREAK 

CLOSED 
I 

I 

I OPEN <- RT-

____ FAT -----,-

I 

-- OT - i'--I---:S=T-"'"'----!I. BT~I 
-FAT-----, -FATI 

BREAK CLOSED I 
I 
I 
I 

CLOSED 

TIME PICKUP TIME DROPOUT 
o o 

Fig. 2. Typical time vs. current (non
inductive load) 

OT = OPEN TIME 
ST = BOUNCE TIME 
FAT = FINAL ACTUATION TIME 
IAT = INITIAL ACTUATION TIME 
RT = RELEASE TIME 
IT = TRANSFER TIME 

Specified hold: The value that must be 
reached before any contact change oc
curs as voltage or current is decreased 
on an operated relay. 

Specified non pickup : The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an unoperated relay. 

Measured pickup: The value at which 
all contacts function as voltage or cur
rent incrp.ases on an unoperated relay. 

Specified pickup. The. value at.. or. be-
_. iow'which 'an contacts must function 

as voltage or current increases on an 
unoperated relay. 
Sensitivity: Specified pickup expressed 
in watts. 

Normal bridging: The make-before-' 
break action between adjacent contacts 
on relays designed for this purpose. 
Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 

Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 

TIME 
Actuation: The interval from coil ener
gization or de-energization to the func
tioning of a specified contact. 

Initial actuation: The interval from 
coil energization or de-energization to 
the first closing or opening of Ii. pre
viously open or closed contact. 

Final actuation: Sum of initial actua
tion and bounce intervals following an 
actuation. 

Contact bounce: The interval from 
close or opening of a contact to the end 
of the bounce of "chatter." 

Chatter: See bounce. 

Operate: Normally taken as the inter
val between energization and the open
ing or closing of the last contact to 
function not including bounce. 

Release: Normally taken as the inter
val between de-energization and the 
opening or closing of the last contact to 
function excluding bounce. 

Transfer: The interval between open
ing a closed contact and closing an 
open contact of 2. break-before-make 
relay. 
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High Voltage Relays 
Applications 
The capability to rapidly switch high voltages in a small 
package makes Kilovac® relays especially well suited for 
applications in ECM, communications, sonar and radar 
pulse forming networks, heart defibrillators and other 
capacitive discharge circuits, electrostatic coating 
equipment,laser and x-ray power supplies, digital 
antenna couplers (tuners), automatic dielectric-strength 
test equipment, and other high voltage equipment, or low 
voltage applications where extreme reliability is 
required. 

K"ovac Part No. 

Contact Arrangement 

Reted Operating Voltege 
(kVdc or 80 Hz peek) 

T .. t Voltage (kVdc) 

Continuoul Current 
contacta cloeacl, max 
(amps dc or 80 Hz peak) 

Contact Rellatance, 
max (ohms) 

Operate Time, max (ml) 

Co" Reslatance 
(ohms '10%@ 20' C) 

Co"Vol"ge 
(Vdc, nominal) 

Nominal Dimensions 
(Inch .. ) 

Nominal Weight (oz) 

Mounting Style 

KC-20 

SPST-NO 

28 

30 

110 

.005 

30 

120 

26.5 

1.31 Sq 
x4.00H 

10 

Thr'ded 
Base 

KC-22111 

SPST-NO 

25 

28 

65 

.005 

30 

120 

26.5 

1.31 Sq 
x4.00H 

10 

Thr'ded 
Base 

H-B H-11/S2 

SPST-NC SPST-NO 

15 9 

20 12 

15 15 

.015 .015 

15 18 

265 250 

26.5 26.5 

1.30x lOx 
2.75H 1.67H 

3 2 

Solder Thr'ded 
Flange Base 

'''Suitable for power switching applications. Consult factory for details. 
'''H-23: SPST-NC; H-24: SPST-NO. 
'3JFor threaded base, use part no. KC-21S1. 

Vacuum as a Dielectric 
Since most high voltage arcs are initiated by ionization of 
the insulating medium, absence of any such medium 
(Le., a hard vacuum) produces the greatest possible 
isolation between contact electrodes. In a vacuum of 
1O-8mm of mercury, dielectric strengths can be achieved 
on the order of 2000 Vlmil. A vacuum dielectric has the 
additional advantage of providing an inert (Le., 
nonoxidizing) atmosphere in which high voltage 
contacts operate. 

Low Contact Resistance 
In conventional relays, contact resistance is variable 
from cycle to cycle. In Kilovac vacuum relays,it remains 
low and stable over the life of a relay (.015 ohms typical). 
Stability and low resistance are attributable to uniform 
cleanliness of parts, lack of oxidation or contamination, 
and use of only pure metals in the contact areas. Contact 
maintenance is never required. 

J 
H-23 KC-8 HC-' HC-2 HC-3111 HC-4111 KC-2 H-24 

SPST'" SPST-NC SPOT SPOT SPOT SPOT SPOT 

30 100 3.5 8 3.5 8 15 

35 120 5 10 5 10 18 

30 10 25 25 18 15 50 

.015 .500 .010 .010 .020 .020 .012 

30 30 6 6 6 6 18 

120 75 335 335 335 335 250 

26.5 26.5 26.5 26.5 26.5 26.5 26.5 

20x 2.35Sq .750 x 1.130x .750 x 1.130x 1.000 x 
3.62H 6.5H 1.50H 1.88H 1.50H 1.88H 2.50H 

7 26 1.25 1.25 3 

Thr'ded Thr'ded Thr'ded Thr'ded Thr'ded Thr'ded Flange'" 
Base Base Base Base Base Base Base 

- ~--Send for Kilovac catalog 51 ;: E ....:=..:. ===-~ 18 ---- - -..., --- - ~..., ~ 
Kilovac Corporation =, =E= =:'=~!iii 
P.O. Box 4422EM SantaBarbara,CA93103USA = '5=~ ==--='-= - ..... _- ~ - ~ ~ 
(805) 684-4560 • TWX 910-336-1141 Corporation 
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High Voltage Relays 
Small Size and Weight 
The small contact gap and short contact travel possible 
with a vacuum dielectric result in minimal package size 
and weight. 

Safety 
Because contacts are sealed within the high voltage 
envelope, switching may be safely accomplished in 
explosive atmospheres. 

Fast Switching Time 
10 ms typical, due to small contact gap and short 
armature travel. 

IiiiIIIP - 1 ~ ~"f)j ..-'gl 

~ 

~ o~ 1 ~ fi 
*'*-, ...• " 

KC-3 KC-8 HVS-l H-4 H-35 H-8 

SPOT SPOT SPOT SPOT SPOT SPOT 

8 12 17 5 35 15 

11 15 22 7.5 40 20 

25 30 7 10 10 15 

.015 .025 .015 .02 .015 .015 

18 18 25 10 30 15 

220 180 128 250 , 50 265 

26.5 26.5 26.5 26.5 26.5 26.5 

.750 x lOx 4.75Lx 1.88Lx 8.25Lx lOx 
2.75H 2.50H 5H .75H 5.75H 3H 

2.5 3 15 15 3 

Flange Flange Foot Foot Foot Thr'ded 
Base Base Bracket Bracket Bracket Base 

Send for Kilovac catalog 

Kilovac Corporation 
P.O. Box 4422EM Santa Barbara, CA 93103 USA 
(805) 684-4560 • TWX 910-336-1141 

H-12 

SPOT 

8 

12 

15 

.015 

18 

250 

26.5 

1Dx 
2.0H 

2 

Thr'ded 
Base 

Electronegative Gas as a Dielectric 
Kilovac gas-filled relays are pressurized with an electro
negative gas mixture. This insulating medium offers 
several advantages, including high voltage isolation 
capability in it compact package. The primary advantage 
is its ability to suppress arcing in heart defibrillator and 
other capacitive discharge circuits. 

Kllovac Medical Relays 
Since 1964 Kilovac has produced and delivered 
thousands of high voltage relays especially designed for 
heart defibrillators. Kilovac produces several models of 
patient relays, safety discharge relays, and ECG relays, 
as well as a multifunction relay capable of performing al,l 
of these switching functions in a defibrillator. 

~ • ~ ~.' 

H-17 H-25/Sl0 K-42 A332 H-14 H-16 H-18 H-19 

SPOT SPOT SPST-NO OPOT OPOT OPOT OPOT 

25 50 5 12 12 8 20 

30 60 7 15 15 _ 10 25 

30 30 15 30 30 10 30 

.015 .015 .020 .015 .030 .020 .015 

25 60 10 20 20 15 30 

120 120 680 120 120 250 225 

26.5 26.5 26.5 26.5 26.5 26,S 26.5 

2.380 x 30x .750 x 1.290 x 1.030 x 1.030 x 1.800 x 
3.57H 7.5H 1.72 H 2.77H 3.26H 1.97H 3.25H 

5 30 1 8 5 4 7 

Flange rhr'ded Flange Thr'ded Thr'ded Thr'ded Thr'ded 
Base Base Base Base Base Base Base 

- ~--51:E ~_ -.. ....... 
=.:1" ==~ __ = =--=~® ---- --- -- - ----.-. --- -- -~--
E 'il~"L.i~ - .-.-- ~ - ~ ~ 

CorDoration 
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4500 RELAYS 4500 

Coaxial·Relays 
Applications 
Dow-Key@ relays are widely used for applications in air 
traffic control radios, CATV and CCTV systems, 
microwave communications, remote tone signal 
switches, satellite terminals, switching matrices, and RF 
test equipment. 

Options 
Each relay series has a variety of options available 
including different connector types, coil voltages, and 
auxiliary (indicator circuit) contacts. Standard coil 
voltages are 12 VDC, 26.5 VDC, and 115 VAC on most 
relay series. Other coil voltages are available on special 
order; consult the factory customer service 
representative for any special requirements you may 
have. 

Dow-Key Sorl •• No. 60 61 '66 77 169 

Contact Arrangement SPOT SPOT SPOT SPOT SPOT 

Connector OpUon8 BNC, 
BNC F BNC,F BNC N,UHF.C'3I 

Frequency, max 1000 MHz 1000 MHz 500MHz121 1000 MHz 1000 MHz 

Power Rallng 1000W 150W 45W 150W 150W (CW) .130 MHz 

Pow.rRaling 350W SOW 20W SOW SOW (CW) al max lreq 

VSWR 1.3 1.2 1.3 1.3 1.3 

Imped.nce (ohm.) 50 50 75 sons 50 

51 •• 3.0xl.16 1.6x.64 3.0xl.l 1.88 x .75 1.55 x .63 
(LxWxH.lnches)'1' xl.9 x 1.67 x 1.35 x 1.63 x 1.2 

Approx Welghl (oz) 10 4.5 10 3 3.5 

11I008S not Include connectors. 
"'Minimum -100 dB Isolation de to 500 MHz. 
ISISpecial connectors producing -l00dS Isolation available. Power rating is reduced to 20CW. 

Send for Dow-Key catalog 

Dow-Key Division of Kilovac Corporation 
P.O. Box 4422EM Santa Barbara, CA 93103 USA 
(805) 684-4560 • TWX 910-336-1141 
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Power Switching (Hot-Switching) 
Power ratings are for CW power carry only. Dow-Key 
relays are not designed for switching under load, 
although it may be possible to do so at low power levels. 
Consult the factory for information about power 
switching requirements. 

Relay Impedance 
Relay impedance is nominally 50 ohms unless otherwise 
specified. The addition of a 50 ohm relay in a 75 ohm or 
higher impedance line will generally result in negligible 
discontinuity at frequencies up to 300 MHz, because the 
length of the RF path through the relay is a small fraction 
of the signal wave length. Above 300 MHz it is 
increasingly important that the relay impedance be the 
same as the line impedance. 

76 115 310 312 313 116 

OPOT Multi·Throw 115: 3 position SPOT By-Pass Transfer 
Manual 116: 4 position 

UHF, N. BNC UHF,BNC BNC SC.HN,N SC,HN,N SC.HN.N 

1000 MHz 500 MHz 3000 MHz 400 MHz 400 MHz 400 MHz 

1000W 1000W 200W 3000W 3000W 3000W 

350W 450W 30W 650W 850W 850W 

1.3 1.2 1.4 1.1 1.1 1.1 

50 50 50 50 50 50 

3.0 x 2.03 3.00 x 2.5Sq x 2.0x 1.68 2.0x2.13 2.0 x 2.13 
xl.75 1.0H 1.4H xl.3 xl.3 x1.3 

12 10 12 12 12 

== "':._ - I' ~ _ __® ~==-..., ~-- -- -- - - _.... ... -- -= == ===== = .... =-=== - -- ----- - ..... _---5 __ "~=T= 5 ,~= 
~ - - - .... ~ -

Division of Kilovac Corporation == 
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4500 RELAYS 4500 

Microwave Relays 
Applications 
Dow-Key 400 series relays are designed for superior 
performance in microwave communications networks, 
laboratory instrumentation, high frequency test 
equipment, and CATV and satellite terminals. 

Mechanical VS Solid State 
Compared to diode or ferrite switches, coaxial relays 
offer the advantage of higher power handling capability, 
higher isolation and lower insertion loss over a broad 
frequency range. Operate time for Dow-Key relays is 
typically 10-15 ms. 

Dow-Key Series No. 401 

Contact Arrangement SPOT 

Connector Options SMA 

Frequency, max 18GHz 

Isolation-dB, min 0-1 GHz 80 

Isolation-dB, min at max freq 60 

VSWR,max 1.5 

Insertion Loss-dB, max 0.5 

Size (Inches)* 1.6H x 1.18L 
x.55W 

Approx Weight (oz) 2 

"Excludes mounting bracket, terminals, and connectors. 

Send for Dow-Key catalog 

402 

Reliability 
Dow-Key relays have been preferred for rugged military 
applications and commercial communications 
equipment for nearly thirty years. A balanced armature 
design makes Dow-Key Microwave relays well-suited for 
operation in severe environments. All connectors and 
sub-assemblies are manufactured by Dow-Key to ensure 
optimum conductivity and low insertion loss throughout 
the life of the relay. 

If You Don't See What You Need 
Call us. Kilovac® has many products in addition to the 
ones shown on this page. If we don't have a relay to fit 
your exact requirements, Kilovac has an experienced 
engineering staff available to design and produce a relay 
to your specifications. 

411 412 

SPOT Transfer Transfer 

N SMA N 

12.4GHz 18GHz 12.4 GHz 

85 80 85 

60 60 60 

1.5 1.5 1.5 

0.5 0.5 0.5 

2.2Hx2.64L 2.1Lx 1.26Sq 3.0Lx 1.75Sq x 1.09W 

9 6 16 

-..-.-.-.- - -..., ~---- --- - - --- - -- -=== ~ ..-.... __ -.SE..-... _ __ ® 

Dow-Key Oivision of Kilovac Corporation _ a= E:n= =, =-=1i.E 
P.O. Box 4422EM Santa Barbara, CA 93103 USA = .416 ':. .16:., -= = -=.':. - '== ==="" ~ = = = ~~ = (805) 684-4560 • TWX 910-336-1141 Division of KiiovacCorporatlon= 
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4500 RELAYS 

SUBMINIATURE RELAYS 

Leach subminiature relays have set the industry standards for tech
nology and reliability for decades. With their proven high performance 
in the most demanding applications, they are ideal for your critical 
subsea, shipboard, ground-based and aerospace applications. 

Our Balanced Force@> subminiature relays are rugged, high
environment relays for applications where size, weight and reliability 
are important. For systems where size and weight are critical, our 
Series III subminiature relays are the smallest, lightest aircraft relays 
made with their contact ratings, and are 40% the size and weight of 
our J and K Series relays, yet offer the same high performance. Both 
relay types are available in a variety of termination, mounting and 
operating configurations. 

Subminiature 
Relays Dry Circuit 
to 10 Amps 

LEACH® .. , 
RELAY DIVISION 

5915 AVALON BLVD., LOS ANGELES, CA 90003 
(213) 232·8221 TWX (910) 321-2303 

low level to SA, 2PDT 5 3 2 Same as 
Non-latch & latch DC 
SeriesX,XL except 
Series III design, inductive 
5 mounting & 3 terminal types. is 5A 
0.810" x 0.410" x 0.640", and 
Designed to MIL·R·SIOS. motor 
Sockets available: is 3A SO-IOS4-001 (Non·Latch) 

SO-IOS4·003 (Latch) 

Low Level to SA, 4PDT 5 3 2 Same as 
Non-latch & latch DC 
Series V, VL except 
Series 111 design, inductive 
5 mounting & 3 terminal types. is5A 
0.810" x 0.810" x 0.640". and 
Designed to MIL·R·SIOS. motor 
Sockets available: is3A SO-IOSS·OOIINon·Latch) 

SO-IOS6-003 (Latch) 

low Level to 10A, 3 PDT 10 6 4 2 Same as 
Non-latch & latch DC 
Series VC, VCl except 
Series 111 design, inductive 
5 mounting & 3 terminal types. is 8A 
0.810" x 0.810" x 0.640", 
Designed to MIL·R·SI06. 
Sockets available: 

so.1065·001 (Non·Latch) 
SO·IOS5-003 (Latch) 

6.0 30 4 ,4 
12.0 125 
28.0 500 
48.0 1600 
VDC 

DC LATCH 
28.0 730 
VDC 

6.0 25 6 6 
12.0 100 
28,0 400 
48.0 1275 
VDC 

DC LATCH 
28.0 600 
VDC 

6.0 25 6 6 
12.0 100 
28.0 400 
48.0 1275 
VDC 

DC LATCH 
28.0 600 
VDC 

1·1860 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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0.5 200 30 .56 
(16) 

0.5 200 30 .92 
(26) 

1.0 200 30 .99 
(28) 
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4500 RELAYS 4500 

Subminiature 
Relays Dry Circuit 
to 25 Amps (Cont'd) 

b~y~~,~® -f! 
5915 AVALON BLVD .. LOS ANGELES. CA 90003 
(213) 232·8221 TWX (910) 321·2303 

Low Level to 12A, 2PDT 
Non-Latch & Latch 
Series J, JA & JL 
Balanced Force" design. 
4 mounting & 3 terminal types. 
DC -1.0IS"x O.SIS"x 1.000" 

~ AC - 1.OIS"x O.SIS"x 1.12S" 
Non-Latch applicable to MS27401 
Latch applicable to MS27744. 
Sockets available: DC, Non-Latch SO-1049-8309(#16 Crimp) AC Coil 

SO-1049-8S26( #20 Crimp) SO 
AC-115VAC SO-1049-!I772(#16 Crimp) 

28VAC SO-1049·8774(#16 Crimp) 
DC, Latch SO-10SS-8690(#16 Crimp) 

to Same DC-Non- DC Non- DC Non- DC Non- 30 DC 
Non-Latch & as DC Latch Latch Latch Latch Coil 

Series K, KA & KL 2 Rating 6 18 IS IS 2.S , 12 70 (71) 
R~I~nr.p.rl Forr.p." rtp.~iun_ ~o ~nn 

4 mounting & 3 terminal types. .\ji !~ !1-:tiffFt AC Latch DC Latch 1.01S"x 1.01S"x 1.000" ~:.';t,~"S ... 
Non-Latch applicable to MS27400 Coil IS N/A 
Latch applicable to MS2774S 10 
Sockets available: DC, Non Latch SO-1048-8308( #16 Crimp) 

SO-1048-8S18(#20 Crimp) AC Coil AC 
AC-115VAC SO-1048-8776(#16 Crimp) SO Coil 

28VAC SO-1048-8779(#16 Crimp) 2.7 
DC, Latch SO-10S6-8691(#16 Crimp) fm 

Low Level to 25A, 1 PDT DC Non- 1 200 30 1.6 
Non-Latch & Latch Latch' (4S) 

Series JC, JCA & JCL ** 10 

JS & JSA*** 
Balanced Force" design. Latch DC Latch SO ADC & 80A, 400 Hz overload 
JS Series 20A overload capabilities. 10 N/A 
Special Models available. 
3 mounting & 2 terminal types. 
DC-1.01S"x O.SIS"x 1.000" AC Coil AC Coil AC Coil ACCoil 
AC-l.0lS"x O.SlS"x 1.12S" (400 Hz) I,Max IS SO 
Applicable MS, MIL-R-6106. 115/28 .040/.240 
Sockets available: DC, Non Latch SO-1063-9033 (60 Hz) .024/.100 

AC SO-1063-9034 115/28 
DC, Latch SO-1063-9036 

Low Level to 25A, 3PDT 2S S Same as DC Non- DC Non- DC Non- DC Non- 1 200 30 3.0 
Non-Latch & Latch DC Latch Latch Latch Latch (8S) 

Series KC, KCA & KCL 
except 6 18 IS IS 

inductive 12 70 
Balanced Force' design. lSA 28 290 
SOADC & 80A, 400 Hz overload capabilities. 

DC Latch DC Latch DC Latch DC Latch' Special Models available. 
3 mounting & 2 terminal types. 6 28 IS N/A 
1.01S"x 1.01S"x 1.000" 12 112 
DC, Non-Latch applicable to MS27743. 
Latch applicable to MS27742. AC Coil AC Coil AC Coil AC Coil 
Sockets available: DC, Non-Latch SO-10S7-8912 (400 Hz) I,Max 20 SO 

AC SO-1062-8917 115/28 .040/.22S 
DC, Latch SO-10S8-8913 (60 Hz) .018/.120 

115/28 .028 

I Low Level to 25A DC Non- 200 30 3.0 
3PST INO, 2A 1 PDT Aux. Latcb (8S) 

Non-Latch & Latch 
IS 

Series KD, KDA & KDL 
Balanced Force' design. Same design as 
the Series KC with added auxiliary pole. 
Special Models available. 
3 mounting & 2 terminal types. 
DC, Non-Latch applicable to 
MIL-R-6106/13. 
Latch applicable to 
Sockets available: 

• Patented and-1M. Leach Corp. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1861 
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4500 RELAYS 

POWER AND CONTROL RELAYS 

Leach power and control relays have been used for decades in 
commercial and military aircraft, trucks and buses, ships and tanks
any application that calls for proven durability, high performance 
and long life. 

To ensure that you get the right relay for your application, our 
power and control relays are available in a broad range of 
configurations. You can choose from various terminal and mounting 
styles, dust and moisture resistant and hermetically-sealed 
enclosures, and a variety of operating ratings and characteristics. 

Power and 
Control Relays 

L~Y~~.H® -'t 
5915 AVALON BlVD., LOS ANGELES. CA 90003 
(213) 232-8221 TWX (910) 321·2303 

5 Amp, 2PDT 3 1.5 
Series 9229 
Series 9235; Magnetic Latch 

3 1.5 .8 
Contact rating @ 28 VDC or 115 
VAC 400 Hz. 
1.750"x 1.531"x .687,i. 2 .6 
Applicable to MS25395, MS25321, 
MS25465, MS25455. 

5Amp,4PDT 3 1.5 .8 N/A 
Series 9220 
Series 9228; Magnetic Latch 3 1.5 .8 
Contact rating @ 28 VDC or 
115 VAC 40C Hz. 
1.750"x 1.531"x 1.032". 2 .6 
Applicable to MS25267, MS25325, 
MS25467, MS25459. 

5Amp,6PDT 3 1.5 .8 N/A 
Series 9226 
Series 9223; Magnetic 3 1.5 .8 
Contact rating @ 28 VDC or 
115 VAC, 400 Hz. 
I.812"x 1.531"x 1.531". 2 .6 

to MS25269, MS25329, 
MS25463 

10Amp,2PDT 6 4 2 10 
Series 9227 
Series 9237~ Magnetic Latch 

6 4 2 
Contact rating @ 28 VOC or 3 phase 
115/200 VAC, 400 Hz. 
1.781"x 1.531"x 1.032". 4 3 1.5 
Applicable to MS25273, MS25323, 
MS25466, MS25457. 

9229 
248n 

9235 
31()(l 

9220 
248n 

9228 
200n 

9226 28 VOC, 
18Q!} 115 VAC, 

400 Hz, 
60 Hz 

9223 
20()(l 

9227 28 VOC, 
175n 115 VAC, 

400 Hz, 
60 Hz 

9237 
20()(l 
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4500 

Power and 
Control Relays 

LEACH® .. 
RELAY DIVISION -If 
5915 AVALON BLVD., lOS ANGELES, CA 90003 
(213) 232·8221 TWX (910) 321·230:l 

Contact rating @ 28 VDC or 3 phase 
115/200 VAC, 400 Hz. 
1.812"x 1.531"x 1.531". 
Applicable to MS25271, MS25327, 
MS25461, MS25468. 

10 Amp, 2PDT 
Series 9330 
Contact rating @ 28 VDC or 
115 VAC, 400 Hz . 
.. -rn,,, .... r .... ' "_ .• "' ...... ,. 
£.,1 U.I. ... J. ••• h}J. A .I..V""£. • 

Applicable to MS24149. 

15 Amp, 4PDT 
Series 9274 
Contact rating @ 28 VDC or 
3 phase 115/200 VAC, 400 Hz. 
1.80"x 2.06"x 2.06". 
Applicable to MS24568. 

20 A, 115 VAC, 60 Hz. 
1.47"x 2.50"x 2.40". 
Applicable to MS27418. 

20 Amp 
Series 9325-3PDT/NO 
Mechanical interlock version of 9324. 
3.71"x 3.00"x 3.20". 
Applicable to MS27706. 

25 Amp 
Series 9123-3PST/NO 
50g shock, 15g vibration. Auxiliary 
5 amp contacts available. 
3.30"x 3.73"x 2.50". 
Repairable models available. 
Applicable to MS27997. 

25 Amp 
Series 9339-3PST INO 
25 A, 115 VAC, 60 Hz. 
1.47" x 2.50" x 2.40". 
Auxiliary Contact - 2 Amp. 

1 25 

2 
25 

NIA 

1 25 

25 

6 4 2 

4 3 1.5 

10 6 2 

10 6 2 

4 3 1.5 

10 6 

10 6 3 

6 4 2 

15 20 10 

20 20 10 

20 12 5 

15 20 10 

20 20 10 

20 12 5 

25 25 

25 25 NIA 

N/A N/A N/A 

15 20 10 

25 20 10 

25 12 5 

RELAYS 

9225 
200n 

10 160n 28 VDC, 
115 VAC, .020 
400 Hz, 
60 Hz 

15 92n 

20 3PST/NO 160 

20 3PDT/NO 160 

. 25 3PST/NO 50 28 
115 

4001 

25 3PST/NO 160 28 VDC, 
ll5 VAC, 
400 Hz; 

IPDT 60 Hz 
Aux. 

.020 

4500 

DC Coils 
.020 

9225 
N.A. .40 

AC Coils .002 lOG 25 .30 
.050 15 to 

1500 
Hz 

DC Coils 
.020 

.30 

AC Coils N.O. lOG 50 .73 
.050 .003 1000 

N.C. to 
.005 2000 

Hz 

AC Coils .002 lOG 25 .60 
.050 

AC Coils .005 lOG 25 H' 
.050 55 to 

1500 
Hz 

AC Coils .002 15G 50 1.25 
.050 55 to 

DC Coils 
.010 

AC Coils 
.050 

.002 

.004 
Aux. 

1500 
Hz 

lOG 
55 to 
1500 

Hz 

25 .60 
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4500· RELAYS 4500 

Power and 
Control Relays 

L~Y~~H® -It 
5915 AVAlON BLVD .• LOS ANGELES. CA 90003 
(213) 232-8221 TWX (910) 321-2303 

60 Amp 
Series "H" 
Auxiliary contacts 5 amps. 3POT 12 VOC, 115 VAC, SPST/NO Repairable models available. 

Aux. ~Oo 400 Hz 
Basic unit: 2.50/1 Dia. x 3.13/1. 
Applicable to MS27751. 28 VOC, 115 VAC, 

3PST/NO 2000 60 Hz 
SPST/NO 115 VAC, 
SPST/NC .09A 

Aux. 

60 Amp 25 15 15 10 60 3POT 6VOC, 6,12,28 .035 .025 .003 lOG 14.0 
Series "HC" 120 VOC 70 to Oz. 
Center·Off 1000 

12 VOC, Hz 
Repairable models available. 500 

Basic unit: 2.50" Oia. x 3.13/1. 28 VOC, 
Applicable to MS27750. 2000 

60 Amp 50 20 20 10 60 3POT 6 VOC, 6,12,28 .035 .003 lOG 14.0 
Series "HL" 120 VOC 70 to Oz. 
Magnetic Latch 1000 

12 VOC, Hz 
Repairable models available. 500 
Basic unit: 2.50/1 Dia. x 3.13/1. 28 VOC, 
Applicable to MS27749. 2000 

50 Amp 50 50 50 N/A 50 3PST/NO 50 28 VOC, .025 AC Coils .002 15G 125 lb. 
Series 9124-3PST/NO 115 VAC, .050 55 to 

400/60 Hz 1500 
50g shock, 15g vibration. Auxiliary Hz 
5 amp contacts available. 
Applicable to MS27222. 

DC Coils 3.30/1 x 3.73/1 X 2.50/1. .010 
Repairable models available. 

50 Amp 50 50 50 N/A 50 6PST/NO 50 28 VOC, .030 AG Coils 
Series 9125-6PST/NO 115 VAG, .050 

400/60 Hz 
Mechanical interlock version of Hz 
Design to Mll-R-6106. 
Aux. 5 amp contacts available. OG Coils 
6.21/1x 3.80/lx 2.70/1. .010 

120 Amp 50 30 30 N/A 120 6 VOG, 6,12,28 .060 .040 .004 lOG 2.0 lb. 
Series "Z" 1.2 A VOC 70 to 

12 VOC, 1000 
Auxiliary contacts-5 amp. available .SA 115 VAC Hz 
in many models of contact. Gonfig- 28 VOC, 400 Hz 
uration-consult factory. Available in .31 A 
repairable models. Design to Mll-R- 115 VAC, 115 VAC 
6106. Basic unit: 3.65/1 Dia. x 4.28/1. .12 A 60 Hz 

3POT 
W/SPST/ 

NOor 
SPST/NC 

Aux. 
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4500 

Power and 
Control Relays 

5915 AVALON BLVD., lOS ANGELES, CA 90003 
(213) 232·8221 TWX (910) 321·2303 

100 Amp 
Series "ZC" 
Center-Off 
Repairable models available. 
Design to MIL -R-GI 06. 
Basic unit: 3.65" Dia. x 4.28". 

120 Amp 
Series "ZL" 
Magnetic Latch 

Repairable models available. 
Design to MIL-R-6106. 
Basic unit: 3.65" Dia. x 4.28". 

100 Amp 
Series 9213 

Sealed rotary, 1, 2, 3 and 4 pole. 
Auxiliary contacts from 5 amps. 
Design to MIL-R-6I06". 

25 to 100 Amp 
Series 9207 

Unsealed rotary, 1, 2, 3 and 4 
Auxiliary contacts from 5 amps. 
Design to MIL-R-6I06. 

25 to 400 Amp 
Solenoid Type Power 
Contactors 1 PST, 2PST 

Types shown: 3PST/NO, 25 amps. 
Design to MIL-R-GI06. 

300 Amp 
Series A 

Sealed Contactor SPST-NO. 
Auxiliary contacts - 5 amps. 
MIL·R-GlOG/33 (pending). 

RELAYS 

N/A 
-
lEACH~ , 

N/A 

N/A 

100 N/A 50 

100 N/A 

50 N/A 

100 100 N/A 50 

100 N/A 

50 50 N/A 

N/A 
N/A 

N/A 

N/A 

3PDT 28 VDC, 
.215 A 

3PST/NO 44.5 
4PST/NO 

3PST/NO 44.5 
4PST/NO 

3PST/NO Varying 
IPDT 

IPST/NO 

IPST/NO 

IPST/NO 

60 

115 VAC 
400 Hz 

115 VAC 
GO Hz 

6,12,28 
VDC 

115 VAC 
400 Hz 

115 VAC 
60 Hz 

28VDC 

115 VAC, 
400 Hz 

115 VAC, 
60 Hz 

28VDC 

115 VAC, 
400 Hz 

115 VAC, 
60 Hz 

28VDC 

.060 N/A .004 

AC Coils .010 
.040 .060 

DC Coils DC Coils 
.030 .020 

.030 AC Coils .010 
.050 

DC Coils 
.020 

.040 .015 N/A 

28 VDC .035 0.15 .004 
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28 
oz. 
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·4500 RELAYS 

ELECTRONIC TIME DELAYS AND SENSORS 

To simplify systems interfacing and integration, we have a complete 
custom facility for ttie design and production of timing and sensing 
systems. 

They are available with Leach MIL-Standard relays or special solid 
state outputs, manufactured with discrete circuitry or thick film hybrids 
manufactured to MIL-STD-883, Class B requirements. 

In addition to the standard products shown below, we can provide: 
-Combinations of voltage, frequency and phase sequence 

detection with built-in time delays for systems monitoring, 
-Solid state relays with up to 3PNO contacts and ratings up to 25 

amperes to MIL-STD-704 power requirements. 
-Relay drivers for multiplex interface and isolation, conforming to 

MIL-R-28776. 
-Solid state switching devices, ac and dc motor controllers, 

circuit breakers, current sensors and remote power controllers. 
-Build to print hybrid, discrete Ihybrid, and discrete designs available. 

LEACH® 
CONTROL PRODUCTS DIVISION 

6900 ORANGETHORPE AVENUE 
BUENA PARK, CALIFORNIA 90620 
(714) 739-0770 TWX (910) 596-2867 

Electronic Time Delays and Sensors 

TYPE 10 

MATING S('(;I\ET: 
SO-1021·7127 

TYPE 40 

MATING SOCKET: 
SO·1049·8309 

ENCLOSURE TYPES 

1.5"x TYPE 1 0 
1.5"x 
1.8" 

1.0"x 
0.5"x 
1.1" 

MATING SOCKET: 
SO-1021·7127 

TYPE 01 

m 

(SENSORS) 

2.1"x 
0.8"x 
1.3" 

• • • 

TYPE 20 

MATING SOCKET: 
S()'1048-8308 

TYPE 02 

1.2"x TYPE 30 
1.0"x 
1.8" 

MATING SOCKET: 
SO·1048-8308 

2.1"x TYPE 04 
1.0"x 
1.0" 

1.0"x TYPE K 
1.0"x 
1.3" 

MATING SOCKET: 
SO·1048·8308 

.790"x TYPEE 

.390"x (HALF SIZE XTAL CAN) 

.210" 

4500 

0.8"x 
0.4"x 
0.4" 
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~ ~ ~. ~ c:'J c:'J ~ ~. ~ ~ 
~ ~ ~ ~ ~ Electronic ~ "3, ~ ~ ~ ~ ~ ~ ~ ~ ').. ~ 

~~. 

Time Delays 
~ to~ ~ 0 ~ ~ ~ ~ ~ ~. 

~ ~ ~. ~ .... ~ '80 to/: to? 

and Sensors t '80 ~ ~ \ ~ ~ 
~ ~ ~ ~ ~ 

LEACH® 
~ ~ ~. ~ ~~ lP. ~ 

~ 
~ ~ ~ 

(:I~ ~ 
~ ~ 

CONTROL PRODUCTS DIVISION '2!- ~ 
\:tc/l 

6900 ORANGETHORPE AVENUE ~ BUENA PARK. CALIFORNIA 90620 ~ 
(714) 739-0770 TWX (910) 596-2867 

Time Delay Relays 

Time Delay On Operate" 2PDT 2 AND 
Relay Output" R300 10,20,30 0.1 SEC ±2% 4PDT 10AMP 

TO TO -55°C 18VDC 3,14 
Solid State Output S300 20,30,40 300 SEC ±10% SPNO 0.25A TO TO 

+ 125°C 32VDC 
Hybrid/ Relay TDH·8000 K .05·500 ±10% 2PDT 10AMP 

SEC 
Time Delay On Release 
Positive Or Negative Control 

1PDT 2 AND 
Re lay Output" R400 10,20,30 lOOMS ±2% 3PDT 10AMP 4,12 

TO TO 
Solid State Output S400 20,30 300 SEC ±10% SPNO 0.25A 

Hybrid/Relay TDH·8000 K .05·500 ±10% 2PDT 10 AMP 
SEC 

Hybrid Construction" 
Time Delay On Operate" S5100 1/2 50MS 20,21 

XTAL CAN TO 
Repeat Cycle Timer" S5200 500 SEC 22 

Voltage, Frequency, 
and Phase Sensors 18 VDC 

TO 
DC, Relay Output VIlO 32VDC 

AC Undervoltage, Relay Output V210 
±2% 2PDT 2AND -55°C 90 VAC N/A 

Ac Overvoltage, Relay Output V310 10 N/A TO AND 10 AMP TO TO 
±10% 4PDT +125°C 124 VAC 

AC Frequency, Relay Output F410 400 Hz 

AC Phase Sequence, Relay Output P510 N/A 

Proximity Sensors 
01 SPNO -55°C 18 VDC 

Solid State Output (2) PS100 02 N/A ±.03" SPNC O.20A TO TO N/A 
04 SPNO +125°C 32 VDC 

(1) EXTENDED TIMING RANGES AND GREATER ACCURACIES ARE AVAILABLE ON SPECIAL ORDER 

(2) AVAILABLE FOR BOTH FERROUS AND NON FERROUS TARGET SENSING 
SHORT CIRCUIT PROTECTION AVAILABLE 
PACKAGES FOR MULTIPLE SENSORS AND HIGHER OUTPUT.RATINGS ON SPECIAL ORDER 

*TIME DELAY UNITS AVAILABLE QUALIFIED TO MIL-R-83726 
SEE THE LEACH QUALIFIED PRODUCTS LIST 
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4500 RELAYS 4500 

LEACH® CORP. CONTROL PRODUCTS DIVISION 
6900 ORANGETHORPE AVENUE 
BUENA PARK, CALIFORNIA 90620 
TELEPHONE: (714) 739·0770 
TWX 910·596·2867 

. . .............. ~... , 
Ie .4f:~~- ! 
~ .................... I 
fliltil\t.!· •.. ~ ..•.• 

i'-~~: • • !it) "'-...-....... ........ " .. 

ENVIRONMENTAL TESTING / QUALITY CONTROL 
Within a building separate from the manufacturing 
area, the environmental test lab continuously main
tains Leach QPL listings and conducts qualifica
tion testing to customer requirements. 

Testing in accordance with MIL-STD-202 includes: 
• Sine vibration with concurrent temperature 

testing 

• Shock 
• Altitude/temperature altitude 
• Thermal shock and temperature cycling 
• Load and life testing 

HISTORY OF HIGH QUALITY ELECTRONICS 
The need for high quality thick film hybrid micro
circuits for aerospace and military applications lead 
to Leach Corporation's entry into the field in the 
early 1970's. The initial 400 square foot engineering 
lab has evolved into a 22,000· square foot facility 
housing both engineering and total manufacturing 
capabilities. 

Products include both analog and ciigital circuitry 
for interface and switching applications, and con
sist of both proprietary Leach products and cus
tomer designed custom hybrids. 

MANAGEMENT PHILOSOPHY 
Primarily designed for high reliability applications, 
products are manufactured to MIL-STD-883 re
quirements. Military environmental specifications 
and criteria are standard Leach practice, and prod
ucts are qualified to MIL-R-83726, MIL-M-38510, 
and NASA standards. 

HYBRID MANUFACTURING FACILITIES 
Total facilities for all aspects of thick film hybrid 
manufacturing as well as hybrid/electromechanical 
interfacing are contained within the manufacturing 
area. 

• Screen and firing 
• Trimming 
• Wire bonding 
• Eutectic and epoxy 

die bonding. 
• Reflow soldering 

• Photo processing 

• Computerized testing 
of hardware 

• Laminar flow benches 

• Inert storage 
atmosphere 
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MINIGLOSSARY 
RELAY CONTACT FORMS 

A J 0 
~ 0 0 

Make Make, 

t£:g SPST-NO Make, 
Break 

B K 0 

of-Break Center off 
SPST-NC SPDT ,., 

0 
C 

o--C 
L .,. 0 0 

Break, Make Break, • 0 (Transfer) Make, 
SPDT Make ,., 

0 
D 

£ u 
~~ Make, Break Double 0 

(Continuity make 
Transfer) Contact 

on arm 

E ofi V 0 ! ! 0 
Break, 

Double break b Make, 
Break Contact on arm 

F 0 W 0 • Double break, 
Make, • 0 Double make, 
Make ,., 0 Contact 0 

,., 
on arm 

G C X 

~~ Break, Double 0 
Make 0 make 

H y 0 

I Break, 0 
Break, • 0 Double break 
Make 

0 ~ 
Z 0 :,: : Make, Double make 

Break, Double break 
Make A....o SPDT-DB 0 



4500 

PIWEI 
MINITIII 

RELAYS 

ELECTRONIC MONITORS & CONTROLS 

• 
AC I DC 
VILTAGE 

MINITIII 
• FIEQIENCY 

MINITIII 

APPLICATIONS 

• PIAIE 
MINITIII 

Logitek power monitoring equipment is used to continuously monitor the characteristics of AC and 
DC electric power systems for conformance to their design acceptable limits. This type of con· 
tinuous surveillance is of particular importance in such systems where undetected power line 
malfunctions could cause major system failure, utilization equipment malfunction, or erroneous 
operation. Without continuous monitoring, utilization equipment operators are often unaware that 
their equipment is malfunctioning or of its slow degradation until functional failure. 

EQUIPMENT TYPES 
Individual units are available to monitor AC or DC voltage, line freguency, phase to phase voltage un· 
balance and phase angle unbalance, each for both high and low hmits, or to monitor for phase loss 
andlor reversal. "Power Monitors" are also available incorporating any combination of these 
monitoring functions within a single unit. Units generally fall into two categories: those in which the 
limits of high and low voltage, frequency and pick·up and drop·out time delay are factory pre·set, and 
those in which the limits are factory set, but field adjustable. Models are also available with two limit 
sets, one set for abnormal condition limits and a second set of limits for emergency conditions. 

OPERATING CHARACTERISTICS 
The equipment is connected to the power line to be monitored where it continuously measures the 
desired characteristics. Should anyone of these characteristics exceed the pre·set acceptable 
limits, the drop·out time delay will begin. If the condition persists for a time longer than the drop·out 
time delay, the output control circuit will de·ener~ize. Once the control circuit de·energizes, the 
power line must return to normal for a time exceeding the pick·up time delay before the control cir· 
cuit will re-energize. In the case of phase loss or reversal, however, the control circuit will de· 
energize immediately bypassing the time delay circuits. Control circuits normally consist of relay 
contacts, but various logic levels can also be provided. Standard units are generally supplied with a 
single control circuit responsive to any type anomaly, however, equipment providing many varia· 
tions can be specified for particular applications. Examples of variations include control circuits 
which provide a logic level output, a separate output for each characteristic being monitored, both 
real time and delayed time signal outputs and manual reset or override capabilty. 

4500 

~EL"'EC~TIIIIR"IC-AL------. SPECIFICATIONS ..----------1 
Input Vonage 28 VDC, 120/208, ENVIRONMENTAL 

120/240, 2771480 VAC, 
Input Frequency 50/60/400 HZ 
Sense Voltage As Required 
Sense Frequency As Required 
Accuracy ±1'10, ±5'10 
Phase Sequence A + B + C 
Phase to Phase 

Voltage 
UnbalancelPhase 
Angle Shilt 

Time Delay (Pick·Up 
and Drop Out) 

Relay Contacts 
Contact Rating 

5·10% 

250 MUliseconds to 10 Seconds, 
factory set or field adjustable 
OPOT,3POT 
2 Amp, 10 Amp 

PHYSICAL 
Finish. Gloss Blue #15177, FED·STIJ.595, 

Meet or exceed MIL·E·5556 or 5557 
Connector Glass to Metal Seal Solder Hooks, 

MS3113H·20·16PN Connecto~ 
Barrier Strip 

Temperature 

Vibration 

Shock 

Acceleration 

Humidity 
Altitude 

General 

-55°C to +125°C, 
- 40°C to + 85°C, 
-10°C to + 70°C 
Per MIL·E·5272, Procedure Ii, 
10·80 HZ @ .06" D.A. 
80 • 2000 HZ 20g's 
Per MIL·E·5272, Procedure V, 
50g's 11 ± 1 Millisecond, any axis 
Per MlL·E·5272, Procedure I, 
20g's Steady state, any axis 
Per MlL·E·5272, Procedure I 
Per.MIL·E·5272, Procedure IV, 
Condition F, 100,000 Feet 
Per MIL·E·5400R, Class 4 except 
Paragraph 3.1.29 
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42 CENTRAL AVENUE, FARMINGDALE, NEW YORK 11735 516·694·3080 

ELECTRONIC MONITORS & CONTROLS 

DME DELAY 
RELAYS - SOUD STATE 

FLASHERS 

r 
2.00 

1 

-

APPLICATIONS 

REPEAT CYCLE 
& INTERVAL 

TIMERS 

The design of complex electrical distribution systems often requires that certain operations be 
delayed or sustained for a precise interval of time from occurrence of a control or initializing signal. 
Combinations of various timing devices can be used for sequential startup or shutdown programs, 
load transfer or shedding, or delayed transfer to avoid race conditions. In addition, pulsers, interval 
timers, and flashers are used in applications such as operating instrument panel warning lights or 
other annunciator devices, landing gear, door open indicators and navigation lights. 

EQUIPMENT TYPES 
Several timing functions are available to facilitate the different timin\! and sequencing require· 
ments ordinarily required. These include "delay on make:' providin~ a time delay from application 
of the control signal to output circuit energization; "delay on break: providing immediate energiza· 
tion which sustains for a timed interval; "delayed interval;' providing a delay on make followed by a 
timed "energized" interval and then return to the de·energized state. "Controlled" timers generally 
fall into two categories: timers which produce an immediate transfer of the control circuit upon ap· 
plication of a control signal and then a time delayed release after removal of the control signal and 
"true delay on break" timers which generate a timed interval and relay transfer after removal of all 
operating power. 

OPERATING CHARACTERISTICS 
Logitek timing devic!!s are generally CMOS integrated circuits appropriately protected from line 
transients and other line perturbations and either a solid state or electromechanical relay output cir· 
cuit. Since there are no large capacitive timing or storage elements in these devices, recycle times 
(the time after control removal which will cause a new timing cycle within specified accuracy) are 
very short. In addition, the use of CMOS IC digital counting circuits allows the use of very stable tim· 
ing elements resulting in excellent stability through wide temperature ranges. 

ELECTRICAL ENVIRONMENTAL 
Temperature -55°Cto +125°C, 

Input Voltage 2B, 115, 120, 220 VACIDC - 55°C to + B5°C, 
Timing Range 50 Milliseconds to 1000 seconds - 55°C to + 71°C, 

Accuracy ±1o%, ±5'1o, ±2% -30°C to +3O°C 

Contacts Vibration Per MIL·E·5272, Procedure 0, 

Relay DPOT, 3·POT; 2 AMP, 10 AMP 10 - Bo HZ @ .06" O.A. 

Solid State .5 AMp, 2 AMp, 2.5 AMp, 4 AMp, 5 80 • 2000 HZ 2og's 
AMP Shock Per M1L·E·5272, Procedure V, 

Radio Interference MIL-H1810, MIL·1·266oo 50g's 11 ± 1 MBUsecond, any axis 
Acceleration Per MIL·E·5272, Procedure I, 

2og's Steady state, any axis 

PHYSICAL Humidity Per MIL·E·5272, Procedure I 
Altitude Per M1L·E-5272, Procedure IV, 

Finish Gloss Blue #15177, FEJl.STJl.595, 
Condition F, 100,000 Feet 

meet or exceed MIL·E·5556 or 5557, General Per MIL·E·540oR, Class 4 except 
Flat Black per MIL·E·5556 Paragraph 3.1.29 

Connector Glass to Metal Seal Solder Hooks, . 
t.'!IL·STO Connecto~ Octal Plug 

-QUALITY 
ASSURANCE 

Logitek equipment is manu· 
factured in accordance 
with 

• MIL-Q-98S8A 
• MIL-I-4S208 

All production equipment 
undergoes a 100 hour burn
in schedule to insure in
service reliability. 

- APPLICATIONS 
• Aircraft, Electrical 

Systems 
• Mobile Radar Systems 
• Equipment Test 

Stations 

• Tanks 
• Mobile Missile 

Launchers 
• Offshore Drilling Rigs 
• Computer Systems 
• Shipboard Electrical 

Systems 
• Hospital Auxiliary 

Power Systems 

-SPECIAL 
PRODUCTS 

Logitek's engineering 
department is available to 
discuss your application of 
our product or to design 
special equipment to 
satisfy your system 
requirements. 
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1:..,.nU'~~""ID" INDUSTRIAL RELAY 
Long Ufe and Reliable Service 

. - 5 AMPS: OPOT to SPOT 
-Control Voltages: SVDC to 110VOC, 6VAC 

to l1SVAC Standard. 
-Terminals: Plug-in/solder type and printed circuit • 
•. Mating sockets available. 

5575 North Lynch Avenue, Chicago, Illinois 60630 
(312) 282-5500 TWX-91 0-221-5221 

MAGNECRAFT ELECTRIC CO. PRODUCTS INCLUDE: 
Low Profile Relays, Miniature Industrial Relays, Minia
ture Printed Circuit Relays, General Purpose and Power 
Relays, General Purpose Industrial Relays, Molded In
Line Packaged Reed Relays, Dual In-Line Packaged 
Reed Relays, Solid State Relays, Mercury Displacement 
Relays, Time Delay Relays, Coaxial & R.F. Switching 
Relays, Telephone Type Relays, Actuators and Buzzers. 
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want 
order." 

Midtex and its franchised n,,,'rnnlllrn, 

are committed to eliminating the back
order and providing you with the best 
possible customer service and support. 

To make sure were successful,Midtex 
has recruited the finest distributors in 
the electronics industry, and backed 
them with a million dollar investment in 
inventory, equipment and service per
sonneLln addition,each Midtex distribu
tor offers you these exclusives: 
• On-shelf inventory of the most com
monly needed relays and timers sup
ported by a large distributor inventory 
warehoused at Midtex . 
• Superior customer service respon
sive to your needs. 

a 
• Applications assistance-44 years 
of Midtex experience in the design and 
manufacture of relays is available to you. 

If you're tired of hearing: .. Sorry, it's on 
back-order," contact a Midtex distribu
tor, and give him your challenge. He'll be 
waiting. 

Midland-Ross Corporation':, 
Midtex Division, 

PO Box 3328 
North Mankato, MN 56001 

507/625-6521 

.IOIAIIOROSS 
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4500 RELAYS 

LOW SIGNAL RELAYS G2V (inch) G2E (inch) G2Q (Inch) 

The relay products outlined on these pages are representative of hundreds of relays manufactured and distributed 
by Omron. Omron also manufactures a wide variety of other control components including: switches, photoelectric 
sensors, proximity sensors, timers, counters, temperature controllers and programmable controllers. G2V ______________________________________________ __ 

Ultra Small, Highly Reliable Dual In-Line Relay . CONTACT RATINGS 

• Same pitch as 16-pin DIP IC 
• High contact reliability with bifurcated crossbar 

T e G2V·2·US.·234p·US G2V282p·US.·284p·US 
~eslstlve ~;~ctlve !"eslstlVe nuuctlve 
load load load load 

contacts ~ Item Ip.l.= 11 Ip.f. =0.4; Ip.f. = 11 Ip.l.=0.4; 

• Wide switching capacity from 100~A to 2A loads 
• Permits .61" pitch PC board rack mounting 
• Sealed type available 
• High dielectric strength type is available to meet 

FCC 1S00V surge requirement 

• AVAILABLE TYPES 

~CI Type 
Contact form 

DPDT 

• SPECIFICATIONS 
COIL RATINGS 

Unsealed Sealed 

Bifurcale~ II ~ingle Bifurcale:lc Single crossbar crossbar crossbar crossbar 
G2V-2·US G2V-282P G2V-234P G2V-284P 

-US -US -US 

Rated load 

Carr current 
Max, operating 
voltage 
IVlax. operatmg 
current 
Max. switching 
capactv 

Ilwnlmum 
permissible load 
{reference 
value 

L/R LlR 
= 7msecJ = 7msecl 

l1uVAC 110VAC 110VAC 110VAC 
0.3A 0.2A 0.3A 0.2A 
24VDC 24VDC 24VDC 24VDC 
lA 0.3A lA 0.3A 

2A 

125VAC.125VDC 

2A 

60VA 20VA 60VA 20VA 
30W lOW 30W lOW 

0.1 VDC 100}lA 1 vee lmA 

~ 
alec Coil Coil inductance 

.J,ef. valuel-IHI_ 
Must operate Must dropout Maximum Power 

current esistanc voltaae valtaae vol aoe Consump .. 
Rated voltage ImAI n Armature Armature % of rated voltage tion 

OFF nN ImWI 
3VDC 18B 16 0.031 0.041 
5VDC 111 45 0.075 0.113 
6VDC 100 60 0.12 0.16B 75 max. 10 min. 125 max. Approx. 560 NOTE: The rated current and call 12VDC 42.9 280 0.537 0.789 resistance are measured at a coil 24VDC 22.9 1.050 1.36 2.06 temperature of 68 0 F with tolerances of ± 1 48VDC 12.3 3900 6.74 9.72 

G2E 
S CbS· d E cl U e PCB R I CONTACT RATINGS ugar u e- Ize, X uSlve- S eay . 
• High-sensitivity and sealed type is also available. 

~ 
Resistive Inductive 
load load 

• Standard terminal arrangement on .10" grid Item Ip.l. = 11 Ip.1. = 0.4. 

• Low power consumption (approx. 4S0mW) L/R::: 7msec} 
Rated load 110VAC O'&A 110VAC 0.2A • Fast response (Smsec operate"time) 24VDC 24VDC 0.3A 

• AVAILABLE TYPES Carrv current 2A 
G.eneral purpose Hi9h-Ser'iViIY Max. 0 eratin volta e 125VAC.60VDC 

~pe Standard I' Sealed .Standard Sealed Max. 0 eratin current lA 
Contact form type type Iype lype Max. switching 120VA ~~~A I;:)t'u _.::'Ing e cross oar 

I ~~~-132P I ~~~: ~ ~~~ I ~~~: ~ ~~~::t~~: ~ ~:~:H c~p_ac'!y' 30W 
Bifurcated crossbar Ilvllnlmum 

permissible load 5 VDC lmA 

• SPECIFICATIONS (reference value) 

• COIL RATINGS Value in oarentheses aoolies to Hiah·sensitivi~Y..type.l 

~ 
Rated Coil 0>1 mductance IVlust operate I'V,ust ,cropou MaXimum Power NOTE: .1. The rated current and coil 
current resistance ref. v ,Iuel IHI voltaee voltage volli!.s.e Consump .. resistance are measured at a COil 

Rated voltage ImAI n Armature Armature % of rated voltage I~ OFF ON temperature of 6B oF with tolerances 

0%. 

1.5VDC· 300 5 0.005 0.009 of ± 15%, - 20% for rated current and 
3VDC' 150 20 0.017 0.034 
5VDC 89.3141.71 5611201 0.0441-1 0.0911-1 70 max. 10 min. 110 max. Approx. 450 ± 10% for eDit resistance. 
6VDC 75133.31 8011801 0.0671-1 0.1361-1 {SO max.1 (130 max.) (Approx. 2001 2. • High-sensitivity type is 
9VDC 50122.51 18014001 0.1371-1 0.2971·-1 not available. 

12VDC 37.5117.11 3201 7001 0.2291-1 0.4961-1 
24VDC: 18.8 8:61 1 28012800 0.94 I I 2.1 I I 

G2Q . ll!ll8.C RA INGS 

Ultra Small and Light PCB Relay 
~ Mesistive load 

• High-sensitivity type (200mW) also available Item Ip.f.= 11 

• International .10" terminal pitch arrangement Rated load 110VAC 0.5A 
• Fast response (Smsec. operate time) ~VllC.1A 

• Weight .07 oz. Carrv current 2A 
'Max. operating 125VAC 
voltage 60V'lC 

• AVAILABLE TYPES Max. operating 
e General purpose Hig -sensitivity current lA 

Mountm sl e Standard l Sealed Standard 

I 
Sealed 

iF~nzontal mount G20 187P G20-184P G20181P-H G20-184P-H Max. switching 60VA 
'Ial Dackl capacity 30W 

Vertical mount G20-1B7P-V G20-184P-V 20·187P·V-H G20-184P-V-H Minimum permlS-

• SPECIFICATIONS sible load (reference 5VDC 1mI' 

• COIL RATINGS 
yalue) 

~ 
Coil inductance (ref value) IHI Must Must Maxi Power 

Rated Call General Durnose .J:IiaIr nsitivi!Y. operate dropout mum Consump-
Rated current resistance rmature Armature ,u,rmature ,u,rmature nit tlon 
voltaee ImAI n OFF ON OFF ON o ra e vo age mW 

5Vu,-
~~.9:;~:3: 8911201 0.09 0.16 .12. 0.22 Approx. 

6VDC 12811801 0.11 0.24 0.20 0.34 280 
9VDC 31 122.51 29014001 0.32 0.58 O.4B 0.83 70 max, 10 min. 110 (Approx. 

12VDC 23.5117.11 51017001 0.69 ·1.03 0.91 1.63 (80 max.) 2001 
24VDC' 15 1.600 3.75 4.70 - - Approx.360 

NOTES: 1. The rated current and coil resistance are measured at a coil temperature of 68 CJ F with tolera ces of 1: 10% 
2. .. High-sensitivity type is not available. 

4500 
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4500 RELAYS 

POWER RELAYS 

For more information contact Omron Electronics, Inc., 
Dept. EM, 650 Woodfield, Schaumburg, Illinois 60195 
Phone: (312) 843-7900, TWX 910-291-2494 

G2R G2U G4D G2R ______________________________________________ ___ 

Slim Styled Power Relay Breaks Up to 10A Loads • CONTACT RATINGS 

• Miniature, slim style design G2R-212P-V G2R·112P-V 
G2R·2212P-V G2R·1112p·V • Ideal for space saving on PCB e~ Load Resistive load Inductive load Resistive load Inductive load 

• Creepage distance of more than .31" (between 
coil and contact) 

• Switching capability of up to lOA loads (SPOT 
type) and 5A loads (DPDT type). 

• VDE, SEV, UL, CSA and TV3 approvals pending. 

• AVAILABLE TYPES 

co~ 
Vertical mount 

DPDT G2R-212P-V 
DPST-NO G2R-2212P-V 

SPDT G2R-112P-V 
SPST-NO G2R-1112P-V 

• SPECIFICATIONS 
• "011 RATINr. 

Ip.t.~ 11 :~: ~~7~4~Cl Item 
Rated load 2S0VAC SA 2S0VAC 2A 

30VDC SA 30VDC 3A 
Carry current 

[Max. operatinll voltaqe 380VAC 12SVDC 
t..n!!..ax. a cratln current SA 3A 

Max. switchinq caoacitv ~5~~VA. I bUUVA. 
90W 

I ~In. permissible oad 
{reference valuer SVDC lOrnA 

Item Rated Coil .Coil inductance MU~~I~=atel MU~~I~:~~out I M~~~~~~em Power 
current resistanc (ref. value) (H) Consump 

tion Rated voltage ImAI n IArmature 
OFF 

p,r~~ture % of rated voltage 
ImWI 

6VDC 88 68 .046 0.63 

70 max.' 1110 max. 
12VDC 44 275 1.82 2.S3 

Approx. 24VDC 22 1.100 7.3 10.1 15 min. 
48VDC 11.S 4.170 29.2 40.4 530 

NOTE: The rated current and coil resistance are measured at a coil temperature of 68°F with tolerances of ± 15%. 

Ip.t. ~ 11 Ip.t.~0.4. 
L/R-7msecl 

2S0VAC lOA ~~~~2'5A·SA 30VDC lOA 
lOA 

380VAC 12SVD 
lOA lOA 
2.S00VA. 1.87SVA. 
300W lS0W 

SVDC 100mA 

G2U ____________________________________________ ___ 

Sugar Cube-Sized PCB Relay Capable of Switching SA Loads • CONTACT RATINGS 
• Ideal for application in household electrical appliances (Value in parentheses applies to sealed type.) 

• Construction resistant to flux wicking. Dip sold13ring is possible. 
• Sealed type is also available. 

• SPECIFICATIONS 
• COIL RATINGS 

General purpose 

G2U-112P-US 
G2U·ll 2p·l OO-US 

r::----:: Item 
atea aaa 

arr current 
ax. 0 eratm vo ta e 

Max. operating current 
IVlax. sWltcJllng capacity 

Min. permiSSible oad 
(reference value) 

"em aeu .<.01 ,,:"011 Ino~ctance IVIUSt operatelMust dropout I Maximum Power 
current resistance (ref. value) (H) volta e voltage . voltage Consump. 

Rated voltage (mAl n rmature II-\rmature % a rated voltage tion 
OFF ON ImWI 

oVDe 60 100 0.34 O.Sl 
75 max. 1 1130 max. 12VDC 30 400 1.2 2.3 10 min. Approx.360 

24VDC lS 1.600 4.8 8.0' 

NOTE: The rated current and coil resistance are measured at a coil temperature of 68°F with tolerances of ± 10%. 

G4D 
Double-pole Relay That Breaks SA Loads 
• Creepage distance of more than .12". 
• International .10" terminal pitch arrangement. 
- Contact section arranged at the upper part of the relay housing with 

unique terminal construction to seat the relay enclosure base .04" 
above the PC board surface, facilitates automatic flow soldering. 

• AVAILABLE TYPES 

Standard 
G4D-212P-US-TV2 

type IS a so aval a e. 
• SPECIFICATIONS 
• COIL RATING 

Item Rated LOI 

current resistance 
Rated voltage ImAI n 

5VDC 160.3 31.2 
6VDC 133.3 4S 

12VDC 66.7 180 
24VDC 33.3 720 

L;01 Incuctance 
(ref. value) (H) 

Armature Armature 
--.OEE . 0' 
0.114 0.215 
0.18S 0.284 
0.713 1.200 
2.140 3.S70 

IVlu:~I~~:~atel MU:~I~~~~out IlVIv~~~;~em 
% of rated va tage 

80 max.) 15 min. r 110 

. CONTACT RATINGS :-----:: Item 
Rated load 

arr current 
Max. operating volt~e 
Max. operating current 
Ma):. SWitching 
caoacit DC 
Mm. permissible load 
(reference valuel 

Power 
Consump 

(::'O~I 

800 

NOTE: 1. The rated current and coil resistance are measured at a coil temperature of 68° F with tolerances of ± 1 0%. 
2. The performance characteristics are measured at a coil temperature of 68°F±9. 

eSlstlve oao I,no.uctive load 
Ip.f. ~ 11 Ip.f. ~ 0.4. 

LlR = 7msec 
• 110VAC/24VDC 110VAC/24VDC 

SA (3AI 2.SA I1.SA 
SA 3A 

125VAC 60VD 
SA (3AI 3A I1.SAI 

~3~O;~;s"~~~ jfl~00VVA.2400~ 
5VDC lOrnA 

Resistive load Inductive load 
(p.t. ~ 11 Ip.t. =0.4. 

LlR - 7msecl 
110VAC SA 110VAC 2.SA 

24VDC SA 24VDC 2.SA 
A 

2S0VAC. 12SVDC 
A 

1 VA 550VA 
120W 60W 

SVDC 100mA 
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OptO 22. Solid state of the art. 
Power 1/0 Systems 
The most versatile I/O system available-also the 
most complete; Choices of 4, 8, 16, 24 or 32 
module mounting racks; three logic voltages; 120 
VAC, 240 VAC, 60 VDC, or 200 VDC load voltages; 

Mounting Racks 

Universal mounting racks include: 
o LED status indicator 
o Plug connection for logic signals 

(4 module board has barrier strip) 
o UL Recognition, CSA Certified 

allow maximum flexibility in system design. The 
first true plug-in system per NEMA ICS2-230.02 
simplifies maintenance, installation and modification. 
Provides power interface & optical isolation between 
the p,P (or other logic) & industrial power. 

MODEL 
PB4 4 Module 
PB4R 4 Module with individual logic control 
PB8 8 Module 
PB16A 1 6 Module 
PB16T 1 6 Module with barrier strip for logic connections 
PB16C 16 Module with extra barrier strip for power 
PB24* 24 Module 
PB24Q* 24 Lines via 6 Quad Pak'· modules 
PB32DECt 32 Lines via 8 Quad Pak'· modules 

*Direct connection to Intel single board computers 
tDirect connection to DEC LSI 11 computer 

1/0 Modules . OUTPUT MODULES INPUT MODULES 

o 4000 V Optical Isolation 
o Built-in Snubbers on AC output 
o Zero Cross Switching on AC output 
o UL Recognized, CSA Certified 
o High Transient Immunity 

MODEL 

OAC5 

OAC5A 

ODC5 

ODC5A 

OAC15 

OAC15A 

ODC15 

ODC15A 

OAC24 

DC Logic 
Voltage 

5 
5 
5 
5 

15 

15 

15 

15 

24 

Power 
Voltage 

12-140VAC 

24-280 VAC 

2-60 VDC 

2-200 VDC 

12-140 VAC 

24-280 VAC 

2-60 VDC 

2-200VDC 

12-140 VAC 

Power 1 Cycle 
Current Surge 
Rating Rating 
Amps Amps Peak 

3 80 

3 80 

3 80 

3 80 

3 5 
1 5 

3 80 

OAC24A 24 24-280 VAC 3 80 

ODC24 24 2-60 VDC 3 5 ------
ODC24A 24 2-200 VDC 5 

OAC5A5* 5 24-280 VAC 3 80 

*Normally closed 

MODEL 

IAC5 

IAC5A 

IDC5 

IAC15 

IAC15A 

IDC15 

IAC24 

IAC24A 

IDC24 

IDC5B 

IAC5E 

DC Logic 
Voltage 

5 

5 

5 
15 

15 

15 

24 

24 

24 

Power 
Voltage 

90-140 VAC 

180-280 VAC 

10-32 VDC 

90-140 VAC 

180-280 VAC 

10-32 VDC 

90-140 VAC 

180-280VAC 

10-32 VDC 

5 4-16 VDC 

5 20-30 VAC 

Quad Pak ™ High Density Power lio Modules 

/' 
MODEL 

Power 
Voltage 

OAC5Q12-280 VAC 

ODC5Q 2-60 VDC 

Power 
Current Rating 

Amps 

3 
3 

1 Cycle 
Surge Rating 
Amps Peak 

80 

5 
Note: All Quad Pak® input & output 

modules operate with 5 VDC logic. 

MODEL Power Voltage 

IAC5Q. 90-140 VAC or 95-150 VDC 

IAC5AQ 180-280 VAC or 200-300 VDC 

IDC5Q 10-32 VDC or 15-32 VAC 

IDC5BQ 4-16 VDC 

The OPTO 22 Direct Connection to Commonly Used Host Computers and Busses 
OPTO 22 offers a series cable and/or adapter boards to facilitate connection to a wide variety of I 

host computers and busses. 
DEC LSI 11 via DRV 11J AIM 65/40 RM65 SBC 
DEC FALCON AIM 65 
DEC 5010/6010 STD BUS via PROLOG 7507 
NATIONAL CIMBUS CIM-311 MULTI BUS via INTEL 8010, 8020, 8030 
Consult factory for detailed data sheets. 

MULTI BUS via INTEL 519 
MOTOROLA EXORBUS via M68MM17 
MOTOROLA EXORBUS via M68MM22 
RCA MICROBOARD via CDP18S662 
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Optically Isolated SSRs 
o TTL Compatible Control o Zero Cross Switching for low noise 
o 4000 V Optical Isolation 
o UL Recognized, CSA Certified 

o Intergal snubber-tested twice at Rated & Surge Current 
for both resistive load & 0.5 power factor inductive load. 

Power Series-AC Loadt 

Chassis mount, heavy duty 
power relays untilizing two 
SCRs & the most advanced 
heat transfer design. 

PC Board Series - AC Loadt 
Two optimized con
figurations - the thin P 
series for edge stacked 
cards and the MP 
series where a small 
footprint is required. 

Liberator Z Series 
Designed for high volume 
the best buy in solid state 
relays. 
Proof that quality does not 
have to cost more. 

Output 1 Cycle 
Current Output Voltage Rating' Surge Control 
Rating (Amps) Voltage 
Amps 120 VAC 240 VAC Peak 

3 12003 24003 25 3-32 VOC 

10 120010 240010 110 3-32 VOC 

25- 120025 240025 250 3-32 VOC 

45 120045 240045 650 3-32 VOC 

10 120A10 240A10 110 85-280 VAC 

25* 120A25 240A25 250 85-280 VAC 

45 120A45 240A45 650 85-280 VAC 

-Also available with 380 VAC rating 

Output 1 Cycle 
Current Output Voltage Rating Surge Control 
Rating (Amps) Voltage 
Amps 120 VAC 240 VAC Peak 

2 MP12002 MP24002 20 3-24 VOC 

4 MP12004 MP24004 85 3-24 VOC 

2 P12002 P240D2 20 3-32 VOC 

4 P12004 P24004 85 3-32 VOC 

Output 1 Cycle 
Current Output Voltage Rating Surge Control 

, Rating (Amps) Voltage 0 

Amps 120 VAC 240 VAC Peak 

5 Z12005 Z24005 85 3-32 VOC 

10 Z120010 Z240010 110 3-32 VOC 

2000 Volt Transient Proof High Voltage Power Series 

Advanced design provides 
transient immunity to 
2000 volts! 

Output 1 Cycle 
Current Voltage Surge Control 
Rating Rating (Amps) Voltage 
Amps 480 VAC Peak 

10 480010-12 110 3-32 VOC 

15 480015-12 150 3-32 VOC 

10 480A10-12 110 85-280 VAC 

. tDC Load Relays - Detailed Specs On Above Models - Application Help - Contact Factory 

15461 Springdale Street, Huntington Beach, CA 92649 I (714) 891-5861 I Telex 692386 
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HIGH VOLTAGE DEVICES 
RELAYS 
SWITCHES 
MEASUREMENT 
CONTROL UNITS 

HV ROTARY 
SWITCHES 

Ratings from 5 to 150KV, 1 to 
200 amps. Either manual or 
electrical operators, depending 
upon requirements. Position 
detents and interlocks to pre
vent opening under load. 

HV-RF SWITCHES 

For RF applications, low 
loss G-7 Silicone glass in
sulation and non-magnetic 
materials are used. Switches 
avai,lable up to 50 MHz. 1 
to 50 KV, 1 to 800 amps. 
Air or hydraulic, and spring 
actuated. 

Hi-Pot TEST SETS 
0-50 KV RMS, 0-50 KV DC 
Specifically designed for testing HV Vacuum Devices 
as well as HV equipment and insulation. A built-in x
Radiation Monitor, Audible and Visible Br<mk,do.vn 
Indicator, Breakdown Counter, and a 
Voltage Adjustment scale 
the standard features. KV DC 

. ,.:-. '. 
• 

TOROIDS, SPHERES, 
CORONA SHIELDS 

Geometrically designed 
to avoid excessive volt
age gradients at connect
ing points and other 
areas needing shielding 
or balancing of electro
static fields to increase 
withstand voltage and 
minimize corona. Dia
meters are to interna
tional standard metric 
sizes. 

HV ADJUSTABLE 
SPARK GAPS 

N'on-melting carbon 
~,,""""""- spheres, 1 em to 10 em 

and heavy wall alumi
num spheres, 10 cm 
and above. Dust tight 
transparent covers used 
1 KV to 88 KV. Open 
style to 670 KV. Direc't 
reading micrometer type 
calibrating device. 

AC 
DC 
RF 

PULSE 

HIGH CURRENT 
SWITCHES 

Models are available up to 
20,000 amps continuous, and 
over 500,000 amps pulse, with 
voltage ratings of 6 volts to 
300 K V peak test. Many are 
air cylinder or motor operated 
for high contact force. 

HV GROUNDING 
RELAYS 

Extra high voltage low 
corona grounding relays of 
the air insulated type. 
Ratings up to 600 K V peak 
at 100 amps continuous. 
Solenoid, motor or air 
cylinder operated and 
spring or gravity return. 

Hi-~ T,M. HV VOLTMETERS 
SAFE POWER LINE USE AC - DC' 

• 
HV DIGITAL MULTIMETERS 

Easy to read, 4'h-digit display; 0.05% basic accuracy. 
0.0001 volt to 900 KV. Battery/AC with charger . 
Recorder and scope outputs. DC, AC RMS average, 

AC RMS true, ohms, megohms, 
AC and DC current. 

HV DIGITAL PROBES 
HV DC, AC, & Wideband DC-l MHz Safety Probes 
for any digital display or VTVM. Also available 
complete with large 4'h-digit display 0.1% to 5% 
AC/DC accuracy, safety handle digital voltmeter. 
Battery/AC with charger. Removable Digital Display 
or Multimeter. 0.0001 volt to 200 KV. 0.05% accuracy 
basic, with DCV, ACV, ohms, 
megohms, AC and DC 
current. DC to 1. MHz. 

208V to 900 KV 
ENERGY STORAGE 

ELECTRONIC AND POWER 
SAFETY AND ACCESSORIES 

HV RELAYS 
HV relays of the air insulated type 
both for low and high current. This 
series has ratings from 1 to 200 
amps continuous, 100 to 100,000 
amps momentary and capacitor. 
discharge. Peak test voltages from 
5 to 300KV. Single or Multipole. 
NO, NC, and DT. Auxiliary contacts 
optional on all types. Extended life 
and tungsten contacts also avail-' 
able for high current closing. 
Usable in oil. 

Vacuum switches, single phase, 
three phase, upright or low 
profile, for high reliability 
sealed arc interrupting or 
crobar shorting. 208V to 200 
KV RMS operate. 50 to 4,000 
amps continuous, 2,000 to 
35,000 amps AC, 10 to 20,000 
amps DC interrupt, 5,000 to 
100,000 amps momentary and 
capacitor discharge. 

SOLENOID DRIVERS 
ENERGY STORAGE UNITS 

For high speed or loss 
of power automatic cir
cuit breaker trip and for 
high speed activation of 
contactor or circuit 
breaker solenoids. Ener
gy storage up to 400 
joules or more at 150 
to- 700 volts or more, 
100 to 4,000 microfarad 
or more. Instantaneous 
SCR control available. 

WIDE BAND 
HV VOLTAGE DIVIDERS 

Precision compensated resistance
capacitance voltage dividers for 
15KV to 900KV, DC to 10MHzorto 
0.02/.1 Sec rise ti me pulse. 1,000/1 
ratio matched to·l megohm, 20 to 
50 pf display or recorder, or as 
required. Accuracy and stability "C 0.1% to 3% . 

** 
WIDE BAND MATCHING 

NEW! 
Fiber 

Optics 
Transmission 

i;'\ M.T_.~ A~I""'" 

~!i)~~~~~ 
.f:'lffJH :4." .~ 

AMPLIFIERS 
AC or rechargable battery/AC 
operated. DC to 1 MHz. 1 
megohm or higher input to 50 
ohm load. Cable driver has a 
maximum output to 10V PK 
(20V PK to PK) and maximum 
input of 10V to I,OOOV PK 
direct from signal source. 
With Ross wide band HV 
dividers useful from 0.1 V to 
over 900KV. 

WRITE FOR CATALOG ~ 'I 0 S S ENGINEERING CORP. 

559 WESTCHESTER DRIVE CAMPBELL, CALIF. 95008 PHONE (408) 377-4621 24 HR. (408) 253-157L 
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• Patent Pending 

Now another major advance for Standex Electronics, the country's fastest growing manufacturer of reed 
switches and relays. A new reed switch has been developed for the High-Rei and ATE Reed Market. This 
switch features Stable Contact Resistance over life, with low dynamic noise and virtually no contact bounce. 
The problem-solving switch the Automatic Test Equipment industry has been waiting for-a premium 
product at competitive prices. 

A new Standex proprietary process sets this model 
apart from other switches. And since we are a leading 
manufacturer of reed relays, we are prepared to package 
it for any user to specification. 

As with the complete Standex line, the new hi-rei switch 
features exceedingly robust glass-to-wire seals to mini
mize cracking or breaking at assembly, molding or testing 
stages of the user's product. Patented fully automatic 
production, testing, grading and sorting to your specifi
cations ensure consistent performance and long life. 

ATE manufacturers-call or write us for further infor
mation and test results from an independent testing 
laboratory. Let Standex start helping with your switching 
problems today. 

Standex Electronics 
4538 Camberwell Road, Cincinnati, OH • (513) 871-3777 Morley Road, Tonbridge, Kent, England· (732)358398 

Manufacturers of Paul Smith Coils and Chokes, Underwood Mica Capacitors and Van Products Connectors. Multiple plants in U.S. and Mexioo. Other plants in England and Haiti. 

11.*iM#!iSP!iiiiiii 
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wabash Dept. EM, First and Webster Streets I Wabash, Indiana 46992 I (219) 563·2191 I TWX 810·290-2722 

WABASH RELAY & ELECTRONICS DIVISION The Reed Relay Specialist 

DIP PACKAGE DRY REED RELAYS 
814 SERIES 

815 SERIES 

816 SERIES 

802/803 SERIES 

~;;~ ,,' 

.-
SUB·MINIATURE RR 
804/806 SERIES 

t"300~ Ir,250 

..JL.Ol0 

\ 

.05001A DEPRESSION 
(fORREF.ONLl) • 

l~
"" MAX. • 

--.-
-d~. ~ 

J -'="'---i=1.;,,~,-, I - - - -, I 
, T--!l 1-- --_. - - 1_ 

-Vl \ .040 J ,060 -.w i--. ~ ,,080 
. \ fo<-'~'---=:....j 

.~ .010 •. 0211 MM. 

TfRMINALS(4) 

Et1~ 
L .340 

M~. 
. --L 

_ .1'15 • 

oJ ~=~.oo~,oo~ 
t:c~ ~~o~ 

r-~o~ L ~. 

1[1: '" ~ I 
.0'0 ~-I-~r ,ooi·400"!:IJ 

_ .360 I-- ~.970 _ M~ 

r--- .805MAX~ 

I I 
~ ~ n 

. IOOtt-- .500 --T-t-.1OO 

Q --,;;iAX. 
.235 

,0200111. --l.. 
(TYP.) .125 

it~~.) +i ----,--

r-.785~ 

~ ~ 
I+-- .700 ---oj 

SUB-MINIATURE DRY REED RELAYS 

R 807/808 SERIES 
. 775 

~MAX .275 

...l. 
.125 

.100 
CTYP,It'! --r r- .700---1 

.020 DIA. (TVP.) 

r--~ .805 

~-'-MAX .315 

S ...l.. 
.125 

_100 -r 
(TYP.)--t1 .020 DIA. (TYP.) 

The 814 Series offers dry reed reliability Release Time (Typical): 0.1 mSec. Life 
and total isolation in a low profile IC Expectancy: 50 x 10' operations at signal 
type package, with DTL/TTl compatible level; 1 x 10' operations at rated load. 
coil drive available in most configura· 
tions. 

SPECIFICATIONS ..,.... Contact Rating: 28 
VDC or 0.110 Amps (switching); 3 walls; 
200 milliohms max. initial contact reo 
sistance; 200 Volt pk. bkdn. Tempera· 
ture: - 55°C to + 105°e. Shock: 100G 
max., 8 ±1 mSec. V2 wave. Yibration: 
20G @ 10·5000 Hz. Insulation Resis· 
tance: 1010 Ohms min. Capacitance: 0.2 

Con· 
tact 
Form 

lA 

Hom. 
Volt· 
age 

5/6 
5 
6 

12/15 
24 

Max.· Coil 
Volt· Resist. Part 
age ±ID%", Number 
16 365 814·101-01 
19 500 814·102-01 
19 500 814·103·01 
24 800 814·104-01, 
30 1250 814·105-01 

pf. Operate Time (Typical): to 0.5 mSec. ... Measured at 25°C. 

The 815 Series, with a profile slightly 
higher than the 814, offers increased 
versatility while maintaining the DIP 
package approach to hi·density printed 
circuit applications. Standard part num
bers listed are subject to specifications 
shown for the 814 Series, however, the 
815 has the capacity to offer dry reed 
switches to 112 Amp rating plus up to a 
200 VOC max. switching voltage. Op
tional features include diode suppres-
sion, magnetic shielding and electrostatic 
shielding. 

The 816 Series SIP (Single-Inline Pack· 
age) provides the power handling capa
bilities of the 815 DIP while taking up 
less printed circuit board space. Stan
dard part numbers listed are subject 10 
specifications shown for the 814 Series; 
however, the 816 has the capacity 10 
offer dry reed switches with ratings to 
0.5 amps and 200 VDC. Optional features 
include diode suppression and magnetic 
shielding. 

The 802 and 803 are sub·miniature reed 
relays in a Single·lnline· package. They 
are both available in a 1 Form A con-
figuration and are P.C. mountable. Con-
tact ratings of 200 volts DC with total 
power handling of 10 watts is standard. 

The 804 and 806 SUb-miniature reed reo 
lays come in a 1 Form A configuration. 
Both relays are P.C. mountable and are 
completely enclosed for environmental 
protection, extended life and easy cleall
ing. Cali Wabash Relay & Electronics for 
complete details. 

SPECIFICATIONS - Contact Ratings: 
(max.) 200 VDC, 0.5 Amp (switching). 1.0 
Amp (carry), 10 Walls DC. 15 V-A (AC ,sup
pressed), 250 Valls peak breakdown, 200 
milliohms max. initial contact resistance. 
Temperature: - 55°C to + 105°C. Shock: 
30 G max., 11 ±1 mSec. Vibration: 10 G 
max. @ 0 to 1700 Hz. Insulation Resis· 

Con· Nom. Max. Coil 
tact Yolt· Volt· Resist. Part 
Form age age ±ID% ... Number 

5/6 8 200 807/808-211 
IBt 12/15 16 800 807/808-212 

24 32 2000 807/808·213 

5/6 8 125 807/808·316 
lCt 12/15 16 500 807/808·317 . 24 32 2000 807/808-318 

• (lAlB guarantee break-befare-make) 

Con· 
tact 
Form 

lA 

2A 

lB 

lC 

Con· 
tact 
Form 

lA 
SPST 

NO 

lB 
SPST 

NC 

Nom. 
Volt· 
age 
5/6 
5/6 

12/15 
24 
5/6 

12/15 
24 
5/6 

12/15 
24 
5/6 

12/15 
24 

Nom. 
Volt· 
age 

5/6 
5/6 

12/15 
24 

5/6 
12/15 

24 

Max. 
Volt· 
age 
14 
19 
19 
40 
14 
19 
38 

7 
16 
32 
8 

19 
38 

Max. 
Volt
age 

14 
19 
19 
40 

7 
16 
32 

Coil 
Resist. 

:tID% ... 
200 
500 
500 

2150 
200 
500 

2000 
200 
500 

2000 
80 

500 
2000 

Part 
Number 

815·i01·01 
815·102 -01 
815-103 -01 
815·104 -01 
815-201-01 
815·202·01 
815-203-01 
815-221-01 
815·222-01 
815·223-01 
815·241-01 
815-242-01 
815-243-01 

Coil 
Resist. 

±10% ... 
Part 

Number 

200 
500 
500 

2150 

200 
500 

2000 

Coil 

816·101 
816-102 
816-103 
816·104 

816·221 
816-222 
816·223 

Contact Nominal Resistance Part 
Form Voltage ±IO%", Number 

5/6 500 802·101 
lA 12/15 500 802-102 

24 2000 802-103. 
5/6 125 802·104 

En- 5/6 500 803-101 
closed 12/15 500 803-102 

lA 24 2000 803·103 
5/6 i25 803·104 

tance: 10" ohms min. Capacitance: 0.5 
pf. Ufe Expectancy: 100 x 10' operations 
at dry ckl.; 50 x 10' operations at signal 
levels; 20 x 10' operations at rated load. 

Con .. Nom. Max • Coil 
tact Volt· Volt- ReSist. Part 
Form age age ±ID% ... Number 

5/6 8 60 804·101 
1A 12/15 18 370 804-102 

24 27 950 804-103 

5/6 12 500 806-101 
IA 12/15 24 1200 806-102 

24 ·38 2000 806-103 

Con· Nom • Max. Coil 
tact Yolt· Volt· Resist. Part 
Form age age ±10%", Number 

5/6 13 350 807/808·101 
lA 12/15 24 1200 807/808·102 

24 39 3200 807/808-103 

5/6 10 200 807/808-201 
2A 12/15 20 800 807/808-202 

24 32 2000 807/808-203 

Contact Forms Available: I, 2, 3 Pole. Forms A, B, & C. 

1·1880 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4500 RELAYS 4500 

wabash Dept. EM, First and Webster Streets I Wabash, Indiana 46992 I (219) 563·2191 I TWX 810·290·2722 

WABASH RELAY & ELECTRONICS DIVISION The Reed Relay Specialist 

MINIATURE DRY REED RELAYS 
827/828 SERIES 

W·' '''' _L 
'" 

100 -T 
.~,\,- !TYPI '-- C'25D'A (TY" I 

MINIATURE DRY REED RELAYS 
8371838 

~"1:3fo" 
. MAX. 

--*-
.150 • .125 

ITYP.)+-! .025 Ol-;;;::;r;-

~
--, 

.360 
MAX. 

--L 
.125 

r\-5~+-I .025 DIA. ITVP.) f 

STANDARD REED RELAYS 
842/843 SERIES 

r 1080 
MAl( I ---, 

~ r---- '000 ---1 

r-1.l25~ 

I I 
~ ~ r-l.oo0 --1 

,..-' ... =------, 

11"1' I "'u-.u-.u--.u-urnro ""0 "'u ... u u 
"I:::;L ..... ,,7 I---, ... ------J 

846/847 SERIES 

W MAX . 
. 700 

.025 SQ. 
iTYP.) .250 

(~~hH ---r 

12.705~ 

I I m ]~I II 1'--2.000---t~ 2.200'" -----I 
2.400 

~ ~U[GMAX. .025 SQ. 
ITYP.) .250 

(~~~.) -+I ---r 
• Spacing not available in 1 pole package. 

The relays shown here are just a sampling of the many designs and 
configurations manufactured by Wabash Relay & Electronics as standard 
products. We also offer design assistance and custom designed relays 
through our fully staffed engineering department. Should you require 
a custom designed relay, here are some parameters to consider: 

U.L. and C.S.A. Recognition 
Several relay series are recognized under the Component Program of 
Underwriters' laboratories. Most of these relays also have C.S.A. recog· 
nition. Regardless of which series you are interested in, Wabash Relay 
can help you obtain the U.l. or C.S.A. recognition your design requires. 

Wabash Relay & Electronics Division 
1st & Weber Streets, Wabash, Indiana 46992 
(219) 563·2191 TWX: 810·290·2722 

Can· Nom. Max. Coil Can· Nom. Max. Coil 
tact Volt· Volt· Resist. Part tact Volt· Volt· Resist. Part 
Form age age +10%A Number Form age age +10%A Number 

5/6 22 500 827/828·101 5/6 8 200 827/828·211 
lA 12/15 28 800 827/828·102 lBt 12/15 16 800 827/828·212 

24 44 2000 827/828·103 24 32 2000 827/828·213 
827/828·316 5/6 14 200 827/828·201 5/6 8 60 

2A 12/15 29 800 827/828·202 l~t 12/15 16 240 827/828·317 
24 46 2000 827/828·203 24 32 960 827/828·318 

• (lAIB guarantee break·belore·make) 
Contact Forms Available: 1, 2, 3, 4, & 6 Poles. Forms A, B, & C including magnetic 
latchers. 
SPECIFICATIONS - Contact Ratings: (max.) 200 VDC, 150 VAC, 0.5 Amp (switching), 
3 Amp (Carry), 10 Watts DC, 25 V·A (AC suppressed), 300 Volts peak breakdown, 200 
milliohms max. initial contact resistance. Temperature: -55°C to +lOsoC. Shock: 
30 G max., 11 ±1 mSec. Vibration: 10 G max. @ 0 to 1700 Hz. Insulation Resistance: 
10' Ohms min. Capacitance: 0.5 pf. Life Expectancy: 100 x 10' ops @ dry ckt.; 50 x 
10' ops @ signal levels; 20 x 10' ops @ rated load. 

Can· Nom. Max. Coil Can· Nom. Max. Coil 
tact Volt· Volt· Resist. Part tact Volt· Volt· Resist. Part 
Form age age +10%A Number Form age age ±10%A Number 

5/6 22 500 837/838·101 5/6 8 200 837/838·211 
lA 12/15 28 800 837/838·102 lBt 12/15 16 800 837/838·212 

24 44 2000 837/838·103 24 32 2000 837/838·213 
5/6 14 200 837/838·201 5/6 8 60 837/838·342 

2A 12/15 29 800 837/838·202 l~t 12/15 16 240 837/838·343 
24 46 2000 837/838·203 24 32 960 837/838·344 

• (lAIB guarantee break·belore·make) 
Contact Forms Available: 1, 2, 3, 4, & 6 Pole. Forms A, B, & C including magnetic 
latchers. 
SPECIFICATIONS - Contact Ratings: (max.) 200 VDC, 150 VAC, 0.5 Amp (switching), 
3 Amp (carry), 10 Watts DC, 25 V·A (AC suppressed), 300 Volts peak breakdown, 200 
milliohms max. initial contact resistance. Temperature: -55°C to +10SoC. Shock: 
30 G max., 11 ±1 mSec. Vibration: 10 G max. @ 0 to 1700 Hz. Insulation Resistance: 
10' Ohms min. Capacitance: O.S pf. Life Expectancy: 100 x 10' ops @ dry ckt.; 50 x 
10' ops @ signal levels; 20 x 10' ops @ rated load. 

Can· Nom. Max. Coil Can· Nom. Max. Coil 
tact Volt· Volt· Resist. Part tact Volt· Volt· Resist. Part 
Form age age ±10%A Number Form age age ±10%A Number 

5/6 22 150 842/843·101 5/6 9 100 8421843·209 
lA 12115 45 600 842/843·102 lBt 12/15 18 400 842/843·211 

24 90 2400 842/843·103 24 36 1600 842/843·213 
48 175 9000 842/843·104 48 72 6400 842/843·215 

5/6 20 100 842/843·201 6 9 100 842/843·311 
2A 12/15 41 400 842/843·202 l~t 12 18 400 8421843·315 

24 82 1600 842/843·203 24 36 1600 8421843·319 
48 165 6400 842/843·204 48 72 6400 8421843·323 

• (lA1B guarantee break·belore·make) 
Contact Forms Available: 1, 2, 3, 4, 5, 6, 8, & 12 Pole. Forms A, B, & C including 
magnetic latchers. 
SPECIFICATIONS - Contact Ratings: 400 VDC, 250 VAC. 1.S Amp (switching) 6 Amp 
(carry), 25 Watts, 40 V·A (AC suppressed) 50 milliohm max. initial contact resistance 
SOO volts peak breakdown. Temperature: - 5SoC to + 105°C. Shock: 30 G max., 11 
±1 mSec. Vibration: 10 G max.@ 0·1700 Hz. Insulation Resistance: 10' Ohms min. 
Capacitance: 1.S pf. Life Expectancy: Dry ckt., 100 x 10' ops; signal level, SO x 10' 
ops; rated power, 20 x 10' ops. 
Available to 12 form A. True form C also available. 

Can· Nom. Max. Coil Can· Nom. Max. Coil 
tact Volt· Volt· Resist. Part tact Volt· Volt· Resist. Part 
Form age age ±10%A Number Form age age ±10%A Number 

5/6 22 150 846/847·101 5/6 9 100 846/847·209 
lA 12115 45 600 846/847·102 lBt 12115 18 400 846/847·211 

24 90 2400 846/847-103 24 36 1600 846/847·213 
5/6 20 100 846/847·201 

2A 12/15 41 400 846/847·202 
24 82 1600 846/847·203 

Contact Forms Available: 1 & 2 Pole. Forms A, B, & C including magnetic latchers. 
SPECIFICATIONS - Contact Ratings: 400 VDC. 2S0 VAC, 1.5 Amp (switching) 6 Amp 
(carry), 25 Watts, 40 V-A (AC suppressed) 7S milliohm max. initial contact resistance 
500 volts peak breakdown. Temperature: -55°C to +105°C. Shock: 30 G max., 
11 ±1 mSec. Vibration: 10 G max. @ 0·1700 Hz. Insulation Resistance: 10' Ohms 
min. Capacitance: 1.5 pf. Life Expectancy: Dry ckt., 100 x 10' ops; signal level, SO x 
10' ops; rated power, 20 xlO' ops. 
True form C also available. . 

Prints and specifications, if available, are the best design tool. The minimum informa· 
tion required for Wabash Relay to design a relay is: 
Mechanical Specifications Electrical Specifications 
• Maximum length • Switch configuration 
• Maximum width • Nominal voltage 
• Maximum height above P.C. board • Must operate voltage or current 
• Pin configuration 0 Mu.st re!ease voltage or current 

o d • COIl resistance 
o pen or cov.ere . 0 Switching current 
o Type of environment relay will be • Contact resistance 

exposed to • Carry current 
• End Use 0 U.L. recognition required 

o Special considerations (ESS, low 
thermal, high insulation resistance, 
etc.) 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1881 
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SOLENOIDS 

~~ Solenoids 
'- .• / <Ill .. . ----

Over 300 choices of standard solenoid designs are available off-the-shelf from 
Ledex. But, if none of these meet your unique requirements, we'll provide you 
with custom engineered prototypes. Either way, Ledex offers you the widest 
variety of solenoids for your design. 

Rotary Solenoids 
Step-turn-index-lock-punch-Iift. For millisecond fast torque and endurance, 
specify a Ledex rotary'solenoid. 

Eight basic sizes, right or lefthand strokes from 10 to 110 degrees. Torque output 
to 117 pound-ihches. Life of over 100 million cycles with endurance engineered 
models. 

Linear Solenoids 
Short-medium-Iong strokes are all available from one source-Ledex. Choose 
our low profile flat face push/pull for high force/short stroke; our low profile 
conical face push/pull for medium force/stroke and our tubular solenoids for long 
strokes. Rugged construction provides accurate repeatability after long usage. 
Our tubular solenoids have built-in impact cushions to absorb energy at the end of 
the stroke and electroless nickel plated plungers for longer life. 

Custom Designed Solenoids 
The Ledex Model 515 Dot Matrix solenoid has a special patented construction to 
control bounce, is easy to mount, uses standard terminals, operates at 1300 Hz., 
and has a life of 300 million actuations. Our printhammer solenoid was speCially 
designed for quiet actuation to interface with plastic or metal daisy wheels while 
delivering variable force depending on the character. 

Stepping Solenoids 
Step 10-15-20 or 30 degrees with the highest torque a stepping solenoid makes
the Ledex Series 50-L. Square wave pulse drives either the unidirectional or 
bidirectional model for 10,000,000 steps with a non-accumulative accuracy of 
±1°. Direct couple for mechanical ease and avoid linkages. Can be manually 
overridden in cas~ of power failure. 

Proportional Solenoids 
Open loop/closed loop, variable position sensing is now possible by using the 
Ledex proportional solenoid with the Ledex controller for smooth, accurate 
response. Hydraulic systems can use our wet plunger type which requires no 
dynamic seals and provides up to 50 pounds force. Do away with pilot stages and 
expensive servo valves. 

D-Frame Solenoids 
Ledex D-Frame solenoids offer economical, long term service for users whose 
needs must be matched by a dependable product and reliable source. Eight 
standard models are available from stock with strokes up to 1.25". Quick connect 
terminals and class "B" coils are standard. 

LEDEX INC., P.O. Box 427· Vandalia, Ohio 45377· USA 

Call 513-898-3621 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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881 sOlenoids selection gUide 
Linear ,,' Stepping 

Frame I 

ME (DC 
Propor-

I Ulinal Unldir- Bldirec-
Manufacturer Page No. Model/Series C 0, Only) Tubular, Rotary (Servo) eeliona! lional Valve 
Deltrol 1·1884 C-6 • 

C-7 • 
D-11 • 
D-28 • 

1·1885 D-2 • 
0-3HO • 
0-4 • 
0-4HO • 

Electro-Mechanisms 1·1886 SP • 
PO • 

1·1887 SP-100 • 
PO-100 • 
SP-375 • 
SP-650 • 
SP-750 • 
PO-375 • 
PO-650 • 
PO-750 • 

ITT Controls 1·1888 All • 
Ledex 1·1892 50 • • • 

IE-8S • • 
1·1893 50-150 • 

Liberty Controls 1,·1894 L-9 • 
L-ii • 
L-22 • 
L-24 • 

1·1895 L-25 • 
L-26 • 
L-28 • 
L-6i • 

1·1894 L-62 • 
L-63 • 
L-8i • 
L-82 • 

1·1895 L-88 • 
L-89 • --, 
L-90 • 

Regdon 1·1897 312 • 
5U5 • 
5U7 • 
809 • 
827 • 
930 • 
940 • 
960 • 
970 • 
RX • 

• Indicates MIL type 
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4550 SOLENOIDS 

DELTROL SOLENOIDS 
L = 1-1/8 
W = 55/64 
H = 1-17/64 
.187 QUICK CONNECT/ 
SOLDER TERMINALS 

NOTE: Standard intermittent duty cycle at 
nominal voltage is 
three (3) minutes off. 

one .(1) minute on and 

L = 1-9/64 
W = 1-1/16 
H = 1-13/32 
.187 QUICK CONNECT/ 
SOLDER TERMINALS 

NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) rnlnutes on and 
nine (9) minutes off. . 

L = 1-27/32 
W = 15/16 
H = 1-3/16 

. 187 QUICK CONNECT/ 
SOLDER TERMINALS 

NOTE; Standard Intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
nine (9) minutes off. 

L = 1-1/4 
W =1 
H = 1-7/32 
.187 QUICK CONNECT/ 
SOLDER TERMINALS 

C-6 PULL TYPE 

Stock No. Volts! Duty Resist. 
Type (Ohms) 

53685-83 24VDC Cant. 124 
53686-83 24VDC Int. 50.8 
53687·94 120VAC Cant. 776 
53688-94 120VAC Int. 327 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 

DC Cant. 7 3 
DC Int. 15 8 
AC Cant. 10 7 
AC Int. 21 13 

C-7 PULL TYPE 

Stock No. Voltsl Duty Resist. 
Type (Ohms) 

53634-83 24VDC Cant. 118 
53635-83 24VDC Int. .5 
53637-94 120VAC Cant. 509 
53638-94 120VAC Int. 220 

STROKE (INCHES) FORCE (OUNCES 

1/16 1/8 

DC Cant. 19 8 
DC Int. 28 12 
AC Cant. 17 12 
AC Int. 30 22 

0-11 PULL TYPE 

Stock No. 
Volts! 

Duty 
Resist. 

Type (Ohms) 

53736-81 12VDC Cant. 18 
53736-82 24VDC Cant. 72 
53736-87 12VDC Int . 8 
53736-88 24VDC Int. 32 
53738-84 120VAC Cant. 200 
53738-90 120VAC Int. 85 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 3/16 

DC Cant. 38 28 16 
DC Int. 55 40 24 
ACCont. 14 12 9 
AC Int. 45 25 20 

0-28 PULL TYPE 

Stock No. Voltsl Duty Resist. 
Type (Ohms) 

53708-81 12VDC Cant. 27.1 
53708-82 24VDC Cant. 108 
53708-87 12VDC Int. 12.7 
53708-88 24VDC Int. 51 
53706-84 120VAC Cant. 420 
53706-90 120VAC Int. 220 

STROKE (INCHES) FORCE (OUNCES) 

Coil 

Power 

4.7W 
12W 

6.8VA 
19.6VA 

3/16 

2 
5 
5 

11 

Coil 

Power 

5W 
11.5W 
7.8VA 
21VA 

3/16 

5 
8 

10 
19 

Coil 

Power 

8W 
8W 

18W 
18W 
12VA 
42VA 

1/4 1/2 

11 4 
22 10 

8 7 
18 15 

Coil 

Power 

5.5W 
. 5.5W 
11.5W 
11.5W 
8VA 

21VA 

1/16 1/8 3/16 1/4 

NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
nine (9) minutes off. 

DC Cant. 
DC Int. 
AC Cant. 
AC Int. 

20 10 
35 19 
16 12 
29 20 

6 4 
12 8 
10 8 
17 14 

4550 

1/4 

1-1/2 
3-1/2 
4 
8 

1/4 

3 
5 
8 

17 

3/4 

3 
6 
6 

14 

1/2 

2 
3 
4 
6 

DELTROL ALL DIMENSIONS ARE NOMINAL. 

[JoITIiPO/S 10 D""'DNDFD''''OLCO", 2745 S. 19th Street, Milwaukee, Wisconsin 53215 Phone (414) 671-6800, Telex 2-6871 
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4550 SOLENOIDS 

DELTROL SOLENOIDS 

L = 1-9/16 
W = 1-7/16 
H = 1-5/8 

NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
nine (9) minutes off. 

L = 1-3/4 
W = 1-7/16 
H = 1-5/8 

NOTE: Standard intermittent duty cycle at 
nominal voltage Is three (3) minutes on and 
nine (9) minutes off. 

=2 
=1-7/16 
= 1-5/8 

NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) minutes on and 

0-2 PULL TYPE 

Stock No. 
Volts! 

Duty Type 

53728·81 12VDC Cont. 
53728-82 24VDC Cont. 
53728-87 12VDC into 
53728-88 24VDC Int. 
53729-84 120VAC Cant. 
53729·90 120VAC into 

STROI(E (INCHES) FORCE (OUNCES) 

1116 118 

DC Cant. 84 50 
DC Int. 122 97 
AC Cant. 27 20 
AC Int. 69 56 

0-3HO PULL TYPE 

Stock No. 
Volts! 

Duty Type 

53732-81 12VDC Cant. 
53732-82 24VDC Cant. 
53732-87 12VDC Int. 
53732-88 24VDC Int. 
53733-84 120VAC Cant. 
53733-90 120VAC Int. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 

DC Cant. 110 72 
DC Int. 150 124 
AC Cant. 35 26 
AC Int. 112 88 

0-4 PULL TYPE 

Stock No. 
Volts/ Duty Type 

53717-81 12VDC Cant. 
53717-82 24VDC Cant. 
53717-87 12VDC Int. 
53717-88 24VDC Int. 
53718-84 120VAC Cont. 
53718-90 120VAC Int. 

STROKE (INCHES) FORCE (OUNCES) 

1116 1/8 

DC Cant. 94 66 
DC Int. 142 122 
AC Cant. 12 10 

4550 

Coil 

Resist. 
Power (Ohms) 

13.6 10.5W 
54.7 10.5W 
4.92 29W 
20.0 29W 
139 13VA 

47.0 44VA 

3/16 1/4 1/2 3/4 

34 23 8 4 
74 56 21 9 
17 16 14 5 
50 45 36 15 

Coil 

Resist. Power (Ohms) 

12.8 11.2W 
51.5 11.2W 
5.3 27W 

21.4 27W 
109 20VA 

27 115VA 

3/16 1/4 1/2 3/4 

45 31 10 4 
96 72 25 10 
23 22 21 13 
80 78 68 40 

Coil 

Resist_ 
Power (Ohms) 

12.3 11.5W 
50.4 11.5W 

3.0 47.&N 
12.3 47:&N 
133 11.5VA 

37 60VA 

3/16 1/4 1/2 3/4 

46 34 14 7 
106 92 52 30 

9 9 10 13 

nine (9) minutes Off;,;. _____________ ....:;;;;;;;~~~~~~~;;;;:;;;;;;;;;;;;;;;;;;;;.:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;: 
AC Int. 44 38 34 32 38 46 

0-4HO PULL TYPE 

L =2-3/16 
W = 1-7/16 
H = 1-5/8 

NOTE: Standard intermittent duty cycle at 
nominal voltage Is three (3) minutes on and 
nine (9) minutes off. 

Stock No. Volts/ Duty Type 

53719-81 12VDC Cant. 
53719-82 24VDC Cant. 
53719-87 12VDC Int. 
53719-88 24VDC Int. 
53720-84 120VAC Cant. 
53720-90 120VAC Int. 

STROKE (INCHES) FORCE (OUNCES) 

1116 1/8 

DC Cant. 116 85 
DC into 160 136 
AC Cant. 24 20 
AC Int. 84 72 

Coil 

Resist. Power (Ohms) 

12.1 l'.7W 
49.2 11.7W 

3.8 38W 
15.2 38W 
72.4 32VA 
19.1 170VA 

3116 1/4 1/2 3/4 

60 42 16 8 
114 98 46 26 

19 18 21 24 
64 60 66 76 

DELTROL ALL D/MENSIONS ARE NOMINAL. 

oontipo/s I G D..,.,DND'D"TRO,CO", 2745 S. 19th Street, Milwaukee, Wisconsin 53215 Phone (414) 671-6800, Telex 2-6871 
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4550 SOLENOIDS 4550 

P.O. BOX A electro-mechanisms 
INCORPORAT'ED 

AZUSA, CALIF. 91702 
AREA CODE (213) 359-2535 

MINI-SOLENOID 
ACTUATORS 

SP SERIES 
PUSH TYPE 

n-----' --, c ~,~ 

f®J~I----~='d~h 'mm" ................ '''"' ,ro"~".·" ",',. I n-~, l1Dil' 'to:!] ,~ Core, .................. CI002 Electroless N!ckel Plated 
1 I--- A ----+ ~ ~ PI~nger, ........... , CIO~2 Electrole~s Nickel Plated 
, l ____ Wire, .................. 130 C Magnet Wire 
, B Termination, ...... Heavy Leads - PVC, Type BU, 5" 

Termina Is - Solder Lugs 
Tape,' .................. Mylar 
Bobbin, .............. 30% Glass Filled Nylon 
Tip, .............. , ..... Delrin 
Pushrod, ............ Phosphor Bronze 
Tol, ..................... xxx ±.OO5 

3, 6, 12, 24, 48 VDC 

SPECIFICATIONS 
Note, Dimension L is shown with solenoid in energized position, Return Spring and Delrin Tip are Standard on all SP·Series. 

Part Max. Weight Tapped Wattage 
No. ABO E F J M Stroke' Oz. Holes Nom. 

SP-18 .403 .180 .062 .025 .068 .235 .085 ~. ~,!fa .67 .145 1,5 ~. .05 0-80 
SP-25 .548 ,236 .093 .036 .100 .298 .093 V. ,136 !fa ,84 ,180 'I. ,I 1-72 
SP-37 ,820 .360 )25 .051 ,ISO ,430 .125 ~. V. ~. V. 1,22 .250 '% ,3 1-72 
SP-50 ,980 .~8 ,125 .051 .187 .530 .150 1f2 '% %, ~. 1,44 .285 1f2 .7 1-72 
SP-62 1,215 .600 .187 .091 .250 .691 .178 sA! U. 'I. U. 1.732 .391 % 1,2 4-40 
SP-75 1,621 ,130 .240 .091 .306 .838 .172 sAl- U. V. V2 2,15 .473 '1'. 2.7 4-40 

Standard Coils 1050 C, Hi Temp Available. • Max Stroke, Standard Pushrod length. 

PO SERIES 
PULL TYPE 

Frame, ................ CIOD6 Iron - Cad-II Plated 

4.5 

r-l~ ~'~s , Core, .. , .............. , CI002 Electroless Nickel Plated 
Plunger, ............ CI002 Electroless Nickel Plated 

I-A~ Wire, .................. 1300 C Magnet Wire 
Termination, ...... Heavy Leads - PVC, Type BU, 5" 

Terminals - Solder Lugs 
Tape, .. , ............... Mylar 
Bobbin, ........ ; ..... 30% Glass Filled Nylon 
Tip, .................... Delrin 
Pushrod: ............ Phosphor Bronze 
Tol, ..................... xxx ±.005 

'QJ H ~,o f!jll ' - 1* 
I- B --I 1--, 

SPECIFICATIONS 
Note, Dimension l is shown with solenoid in energized position, 

Part Max, Weight Tapped Wattage 
No. A K M Stroke Oz, Holes Nom, 

PO-25 .548 . 236 .100 ,298 V. .13 'A! . .734 .180 ,100 .025 .062 . 031 V • .1 1-72 
PO-37 ,820 .360 .150 .430 M. V. ~. V. ,892 .250 .150 .051 ,075 ,031 '% .3 1-72 3 
PO-50 .980 ,488 .187 .530 V2 '% %, M. 1.180 .285 .200 .063 .106 ,063 V, ,1 1-72 4.5 
PO-62 1,215 .600 .250 .691 % l{. V. l{. 1.434 .391 .200 .063 .094 ,063 % 1,2 4-40 

PO-75 1,621 .730 .306 ,838 % l{. V. 1f2 !,891 .473 .200 .063 .094 . 063 '1' • 2.7 4-40 

Standard Coils 1050 C, Hi Temp Available. 

SPECIALS 
ELECTRO-MECHANISMS, INC., is completely equipped, both engineering and production wise, 
to supply you with variations of our solenoids that you might need for your application. We are 
also capable of designing special types that you might need within the size range of our products. 
We would appreciate the opportunity to help you solve design and application problems you may 
have in the area of miniature solenoid actuators. 

The force charts below represent three different duty 
cycles. 
Nominal voltage represents continuo~s duty. 
2X Nominal VOltage represents a 25%, intermitter)t duty 
cycle 4X Nominal voltage represents a 6% intermittent 
duty cycle. ' 
The duty cycle consists of two factors, 
1. Percentage of time solenoid is energized in one cum

plete operalirrg cycle. 
Time On 

(Ref, DUTY CYCLE = Time On + Time Off )( 100) 

2. Le~gth of time of the longest singie energization in 
one complete operating cycle. 

SP18 
"~~, '\--c-~-r,,-L . ' 

SP.37, _ 
• ---~,--i i I I 

~ 

!'"H++-H-++-H--1 a ,20H++-H-++-H--I 
'il 'ooIH-++-H-+-t-t-t--l 

~:~++-H-++-H--! 
UVOlTAC€ 

- ~O, AGE 

SP·25 

}q~-I""':':+I =:~:::f-'t=;,=-~+-"-j' 
o r-l++-f-+++-1 
~ "I-+++-H++-+-+-I , 

'NCHES FIIO,," ClOSED POS"'<.l~ 

SP·ts 

'''CMEsmO,,"ClOSEO.OSITION 'NCHE5f~O"'ClOSED.OSITI"''' 

All forces snown are at 250 ambient: For use- at' higher 
ambient temperatures use the chart below to determine 
force at any given temperature. 

~nlftff. 
o 20 C 40C 60 C 80 C 100 C 120 C 140C 160C 180C 200C 

FEATURES 
ELECTRO-MECHANISMS micro-miniature solenoids ort~r 
you static and impact forces equal to standard solenoids 
2 to 3 times the size of these units. 
Because of their small size, they have extremely fast 
reaction time, As fast as 2 msec at 4x nominal voltage, 
The unique design of PUSH or PULL action, offers many 
applications beyond the conventional pull type solenoid, 
A complete line of 15 solenoids from ~rf' 0,0, to 1.250" 
0.0. allows you to choose the correct solenoid with the 
force you require, from stock items, 
The units are highly reliable with life of many millions 
of operations. 
The solenoids are also available with coils in Class F 
and Class H for high temperature requirements. 
Simplicity of design helps keep the costs down and al
lows us to pass these savings on to you, our customer, 

TYPICAL APPLICATIONS 
• Hammers for high speed 

printers 
• Camera shutter 

actuators 
,. Locking mechanisms for 

switches, adding ma
chines and typewriters 

• Interpossers for card 
punching and tape 
perforation 

• Cam actuation 
• Pen lifters for plotters 

• Event markers for chart 
recorders 

• Key actuators 'or 
numerical readouts on 
typewriters and ~~ding 
machines 

• For life testing 
different devices 

• For indicator flags 
• Sensing devices 
• Remote switching and 

actuation 

1·1886 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4550 SOLENOIDS 

P.O. BOX A .JtBA.. electro-mechanisms ,. v .. INCORPORATED 
AZUSA, CALIF. 91702 

SP-100 SERIES 
60 0 CONICAL 

PO-100 SERIES 
60 0 CONICAL 

SPECIFICATIONS 

Part 
No. A B D E F H 

SP-lOO 2.270 1.254 .092 .500 1.254 1.115 

PO-IOO 2.270 1.254 . .500 1.254 1.115 

I J K L 

.750 .430 .040 .752 

.750 .430 . .700 

1'-1 

M 0 P R S T 

.627 . . .100 . .343 

.627 .375 .143 . 168 .100 . 

AREA CODE (213) 359-2535 

Height 
of Max. 

Terms Stroke 

.365 I 

.365 I 

Tapped Weight 
Holes Oz. 

6-32 10 

6-32 10 

11.5 WATTS VDC 
3,6,12,24,48,110 
60· CONICAL 

100'---'--'---'--'-'~-' 

ISOr--t-i-l-:'O:±RC:-E .,+, ::::'UN±CTI::::"10N 

160t-i--+-t-~t3~:~~~MI~~M 
FDRCEAT 25"C 

Standard Coils 130oC. Hi Tem~ Coils Available. • Not Applicable. 

SOLENO~DS W~TH MOLDED TERM~N'A[L, ~~NS 

SERIES SP·375 

~R4::~ 
1lJ~L 9 250 

125 . 820 ------+- 125 --.L II .06(1 TAP 
1.22' . f- .360 - ~~c~s 

112 ±.OZO 
CLOSED 

SERIES PO·375 

~; 1--- 9"1 'j I~ 075 .l50DII~'031DIA 
I-l:l----o . 

=,+-l.~ .250 

.0600 TAP l-72 I .320 1'----'-
2P1.ACES I-- ----i 

~'~5/I5 [15<1 
1/4 +.051 

.c60DTAPHZ 
2 PlACES 

SERIES SP-650 

1 , 

-EE[[~2 ~3B:::-
M'31~ ~ H/lHT, i 81 ±.OO2 .L 

+ -EJ -=r [3,rf:-·- 7Il' 

~L125 IRI~ -1/1' 
og~D TAl' 4·40 PUSH ROD 

d<,,=:--,-,4H=;O~S 

SERIES PO·650 

.{~oo':O 
1-600-1 11--1.215--1 

1.340 ---J 
4 HOLES 

200- 0890 TAP 4-40 

L 
250 
T 

250 

SERUIES SP .. 750 

SERIES PO·750 

1 til .• " Qj) L -110., 
1-.730-1 

4550 

.0890 TAP 
4Jl02PLACES 
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4550 SOLENOIDS 

MINIATURESOLENOIOVALVE 

shown Actual Size 

The MICROSOL miniaturized Solenoid Valve is particularly 
suitable for engineering applications requiring a low electrical 
power consumption, minimum space and weight and high 
pressure / flow rate characteristics. 

The MICROSOL Valve consists of a solenoid and a rigidly 
fastened valve body. The solenoid includes a Class 155 (F) coil 
and its magnetic core is encapsulated with synthetic material. 
The magnetic circuit includes a magnetic housing and a fixed 
or a mobile magnetic core. The mobile magnetic core (plunger) 

Low Heat Generatiori 
Compact 
All Ports in Body Design-lends itself to manifolding 
Low Power Consumption 
Fast Response 
Easy Mounting 

has a return spring which operates the main sealing disc 
located in the valve body of the MICROSOL Solenoid Valve. 
The low inertia of the moving parts of the MICROSOL 
Solenoid Valve assures long life at a high cycling rate. 

Available in 2-way or 3-way Normally Closed or Normally Open 
modes with various functional combinations. Used with air, 
inert gas, and liquids media. Pressures from vacuum to 150 
PSI. Available in AC and DC voltages. Consult Factory for more 
specific information and other available options. 

Multipoised-May be mounted to operate in all 
positions 
Lightweight 

. . Large Exhaust 
Long Cycle Life 
Printed Circuit Board Mountable 

GENERAL CONTROLS DIVISION JC~~ 
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

801 Allen Ave., Glendale, California 91201 
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MICROSOL:M Solenoid Valve 

Pilot Valve for 3-Way or 4-Way Valves 
Dental Consoles-drill cooling, air blowers 
Pick and Place Robots-direct actuation of small 
cylinders, suction pads 
Control Cabinets of Complex Machines-condenser 
manufacturing, blister packaging, low melt packag
ing such as wax milk cartons 
Keyboard Test Equipment-cylinder actuates' keys 
Adhesive Applicators 
Textile Machines-especiallY knitting 
Electronic Production Machinery-printed circuit 
board manufacturing 
Low Pressure Hydraulic Controls-grinding machines, 
milling machine tables 

SPRING 

DISC 

Instrumentation-pneumatic panels 
Household' Automation-lighting, heating/cooling, 
irrigation 
CO2 Aquarium Supply 
Animation-theme parks, window displays, trade
show exhibits 
Ship Controls 
Gas Mixing Equipment-Medical Instrumentation 
Blood Pressure Machines 
Actuation of Hydraulic Valves-IT'''1chinery interlocks 
EDM-electrode feed system 
Powder Metallurgy-handling equipment 
Microprocessor Controlled Systems 
Mark Space Positioning [frequency shift modulation) 

R 
.q-

A 
~ 

P --

Terms and Conditions: All products of the company are sold and all services of the company are offered subject to the company's terms and conditions of 
sale, copies of which will be furnished upon request .. GENERAL CONTROLS, 801 ALLEN AVE" GLENDALE, CALIF. 91201. 

© 1982 INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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JI~~ GENERAL CONTROLS DIVISION 

If you think all solenoid valves are the same, take a close 
look at ITT General Controls. Our solenoid valves offer 
you a combination of exclusive features you won't find 
anywhere else. Built better to last longer no matter what 

Engineered with Vision 

ITT General Controls 
Solenoid Valves have been 
designed to bring you 
tomorrow's technology 
today, with 5 important 
features that set us apart 
from every other solenoid 
valve on the market: 
• Superior coils -ITT 

General Controls has 
standardized on the 
highest quality UL listed, 
Class F, epoxy-molded 
coils for factory stocked 
catalog items. Class H 
coils also are available. 

• Floating Main Seal- Our 
unique seal design 
assures tight shut-off 
every time by allowing 
the seal to position itself 
on the orifice and self
adjust for wear. 

• Compensating Top Seal 
-All of our 3-way, direct 
acting solenoid valves 
feature a compensating 
top seal which can 
withstand wider 
temperature variations 
and is self-adjusting for 
extended cycle life. 

• Simple Service-All ITT 
General Controls 
Solenoid Valves are 
engineered for easy 
installation and servicing. 
For example, our 2-way 
normally open S302 
Valve features both pipe 
connections in the body. 
This important design 
benefit allows coil 
replacement without 
disconnecting any fluid 
lines, unlike other 2-way 
normally open solenoid 
valves which require 
shut down for coil 
change. 

Solenoid Valves 

A Better Valve at a Competitive Price 

your application my require, our Solenoid Valves perform 
around the clock to give you the kind of operational 
security you have come to expect from ITT General 
Controls. 

Built with Care 

ITT General Controls 
Solenoid Valves are 
manufactured to the 
industry's most exacting 
quality standards - ours! 
For instance, our break
through holes are drilled by 
EDM - electrodata 
machining. This is a non
contact machining process 
that virtually eliminates 
metallic burrs which can 
contaminate flow 
passages, damage the 
valve, or even jam the 
piston. Longer life and 
protection against 
corrosion are assured by a 
chemical passification 
process which removes 
the smallest trace of 
residue. The result is a 
tougher and longer working 
trouble-free solenoid valve. 

More Features at a 
Competitive Price 

Our solenoid valves give 
you all Of these exclusive 
standard features not 
always available in other 
solenoid valves. Plus, you 
can choose between low 
cost 2-way or 3-way valves 
in normally open, normally 
closed, universal, or 
directional flow configu
rations. There are also 
extensive choices for flow 
rates, media, pipe sizes, 
and valve body materials, 
as well as custom designs 
for your specific needs . 

So before you specify 
solenoid valves, look 
closely-they're not all the 
same. For the best 
solenoid valve, the best 
price, the best service, and 
the best delivery, call ITT 
General Controls. Get the 
only solenoid valves that 
are ... Engineered with 
Vision-Built with Care. 

GENERAL CONTROLS DIVISION JI~~ 801 Allen Avenue, Glendale, CA 91201 (213) 842-6131 
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COMMO·NLYUSED 
ELECTRiCALIEL."icTRONIC 
ABBREVIATIONS 
.AND ACRONYMS 

A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic iitterference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
/IF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

p 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

s 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

u 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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I:E~ ROTARY SOLENOIDS 
\.----./ . 

Ledex Rotary Solenoids step, turn, pull, push, index, hammer, 
punch or trigger-whenever there is a need for fast and depend
able direct rotary action. No complicated linkages or circuitry 
required. They're simple, have superior shock and vibration re
sistance, high torque over the full stroke. 250 standard models in 
stock for prototype work, ship in 48 hours. 117 to .09 lb.-in. 
torque range. Right or left hand strokes available in a variety of 
degrees. 

Write for our complete catalog. 

Gross Torque in Pound-Inches by duty cycle for standard rotary strokes 

Ht. 25° 35° 
Model 0.0. in. cont. 1/20 cont. 

IE 1 Ya - 1.1 

2E lYe 2~2 .2 1.7 .15 

3B 1~. % .35 3.2 .25 

3E 1~. 'Ji. .35 3.2 .25 

4E 1'1. ·U. .9 5.2 .6 

5B 1% I'%'. 1.8 10.0 .9 

5S 1% 1%,. 1.9 13.2 .9 

6S 2Y. 1'Ji. 4.6 30.6 3.4 

7B 2% 2 9.0 35.5 5.0 

7S 2% 1'%". 11.0 46.6 6.0 

8S 3% 2~. 16.0 117.0 12.0 

CUSTOM DESIGNS 

Design application assistance, and custom design rotary sole
noids are always available from Ledex. 
A few examples include: 
Special shaft extensions 
Special shaft configurations 
Subminiature rotary solenoids 
Special armature plate contours 
Special finishes 
Special mountings 
Special rotary strokes 
Zero axial stroke models 
Two coil solenoids 

.------, P.O. Box 427 
&DEX Vandalia, Ohio 45377 U.S.A. 

\. ____ ./ • Phone: 513-898-3621 

45° 67112° 95" 
1/20 cont. 1/20 cont. 1/20 cont. 1/20 

- .62 

1.3 .10 .89 

2.3 .15 1.7 .09 .80 

2.3 .15 1.8 .09 .89 

3.5 .4 3.1 .2 1.9 .15 1.2 

8.3 .7 6.0 .5 4.0 .19 1.9 

9.2 .7 6.9 .5 4.9 .2 2.6 

20.5 1.7 12.1 1.6 9.7 .9 5.7 

32.0 

42.0 5.0 32.8 2.5 19.3 1.5 11.6 

77.0 10.0 65.0 4.2 35.0 3.5 20.0 

STEPPING SOLENOIDS-SERIES 50 

Extended life stepping solenoids have a 10 million cycle minimum 
life on unidirectional models, and in each direction on bidirec
tional models. 12, 18, 24, and 36 position designs, accurate to 
± 1 0 non accumulative. High torque-to-size ratios, with break
away torques to 246 ounce:inches. The exclusive tooth clutch 
drive yields greater usable torque output, and acts as a built-in 
electromechanical clutch brake for inertia loads. 64 stock models 
for quick prototype development. 

Write for our complete catalog. 
Summary Specifications Unidirectional Bidirectional 

... _-------_. - - ._-------
-St0220VOC Voltage 6 to 220 VOC 

High temperature +85°C +85°C 

Low temperature -40°C -40°C 

Length 1.9" 2.8" 

Height 21/4" (sq. plate) 21/4" 

Weight 14 oz. 24 oz. 

1·1892 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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SOLENOIDS 

PUSH & PULL SOLENOIDS 
You name the job. 
Short, medium or long stroke. High speed. 
Tight space. Unusual load. Ledex has the 
solenoid for you, usually on the shelf. Expert design 
assistance for your toughest custom requirements. 

4550 

Low·profile Ledex push/pull solenoids are built for high force for best efficiency. Two types available. Flat face is for short 
to size and fast response. Better than lams response. Form stroke, rapid response. Conical face gives more mid·range 
factor minimizes size, provides maximum pole face surface punch. 

~~~ o 1 2 
Typical Output 1/10 Duty 

/ 
5 6 

Model 0 1 2 3 4 5 6 7 8 

Size .75"0 x Y," 1.0"0 X 1M2" 1.125"0 x'%." 1.312"0 x 'Jf,' 1.562"0 x 'U" 1.875" 0 x 1V,." 2.250"0 x l'Uo" 2.750"0 x 3.375"0 x 
Conical Conical Flat Conical Flat Conical Flat Conical Flat Conical Flat Conical Flat 13%4" 12M2" 
Face Face Face Face Face Face Face 

Stroke (in.) .020 .020 .020 .020 .020 .020 .020 
Force (Ibs.) 4.4 7.8 12.8 11.0 16.5 16.0 27.0 

Stroke (in.) .120 .120 .060 .120 .060 .120 .060 
Force (Ibs.) 1.0 2.4 3.3 3.6 5.3 7.8 10.0 

Weight % oz. IY, oz. 21/4 oz. 3% oz. 
(For detail performance curves, wnte for our Catalog) 

Quality engineered for efficiency and long term dependabil-
ity, the Ledex long stroke solenoid has a built-in impact 
cushion pad to absorb energy at the end of the power stroke. 
For smooth travel and long wear, the solenoid plunger is 

50 100 

Typical Output 1/10 Duty 
Model Size 50 Size 75 

Face Face Face Face Face Face Flat Face Flat Face 

.020 .020 .020 .020 .020 .020 .040 .040 

17.8 46.0 35.5 95.0 65.0 160 240 328 

.200 .100 .250 .100 .250 .190 .380 .380 

6.1 11.8 16.2 20.0 33.0 30.0 18 27 

6 oz. 9 oz. I lb. 5y' oz. 2 lb. 4 oz. 4 Ibs. 3 oz. 

electroless nickel plated. It rides in a smooth bushing track 
designed for positive alignment and low friction. Off-the-shelf 
models available for 12, 28 and 100 VDC operations. 

125 

Size 100 Size 125 Size 150 
SlzI 1/2"0 x 1/2" 1/2"0 x 1" %"0 X 11/2" 1"0 x 2" 11/4"0 X 2'14" 11/2" x 21/2" 
Force, .050 Stroke 4.5 oz. 15 oz. 3lbs. 7lbs. 11.5 Ibs. 16.5Ibs. 
Force, .750 Stroke . 6Ibs. 2lbs. 4lbs . 7 Ibs. 
Shaft Diameter, pull .187" .187" .312" .437" .500" .625" 
Shaft Diameter, push .062" .062" .094" .125" 
Mounting Thr'd Bushing Thr'd Bushing Thr'd Bushing Thr'd Bushing Saddle Saddle 
Weight 14 grams 24 grams 

When it comes to actuating, Ledex has both the people and 
products to give you the quickest and best solution. There's 
a wide choice of stock models for a fast start on your proto
type. And our expert application staff is always glad to cus-

.E{E~ 
\.---./ ~ 

P.O. Box 427 
Vandalia, Ohio 45377 U.S.A. 
Phone: 513-898-3621 

3 oz. 6'¥. oz. 9 oz. 1 lb. 1f2 oz. 

tom engineer to your exact stroke, force, speed and size 
requirements. Other models (not shown) are available on 
made-to-order basis with force outputs in excess of 350 
pounds. Write for our catalog. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1893 
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LIBERTYCDNTRDL.,INC. ________ SOLENOIDS 
L-9 L-11 L-24 

--< 1.16 

f 
1.00 

1 
r 
1.19 

1 
T 
1.00 

1-
1 

.75 

J-

L-25 L-26 L-28 L-61 

-r 
.94 

I 
11.19 

j. 1 

---------------------FORCECURVE DATA---------------------

CONTINUOUS DUTY DC CONTINUOUS DUTY AC 
TYPE 'Ki' Va" 14" 3fs" %" %" 3,4" '¥a" 1" 114" TYPE 'Kl' Va" 14" 3fs" %" %" 3,4" '¥a" 1" 114" 
L·22 13 5 2 1 0.5 - - - - - L·22 5.5 4 2.5 1.5 0,5 - - - - -
L·61 18 9 3 1 1 - - - - - L·2D 10 7 5 3.5 2 - - - - -
L·2D 21 11 4 2 1 - - - - - L·61 10 7 5 4 2 - - - - -
L·9 27 13 6.5 2.5 1.5 - - - - L·9D 12 9 7 7 7 8 8 9 9 7 
L·24 28 14 6 3 2 2 - - -' - L·24 14 10 7 6 4 2 - - - .-
L·25 28 14 6 3 2 2 - - - - L·25 14 10 7 6 4 2 - - - -
L·2B 31 15 5 3 1 - - - - - L·9 15 10,5 6.5 4.5 2.5 - - - - -
L·26 33 18 7 4 3 2 1 - - - L·2B 15 11 7 4.5 2 - - - - -
L·Bl ' 38 19 9.5 4 - - - - - - L·26 16 12 9 8 6 5 3 - - -
L·62 46 26 11 5 3 - - - - - ,L·B2 17 12 10 10 11 11 11 - - -
L·n 48 32 14 8 5 4 3 - - - L·B9 17 13 10.5 10 9.5 9 7 - - -
L·63 56 31 14 8 5 3 2 - - - L·l1 18 13 10 10 10 8 6 - - -
L·B2 55 40 19 10 5 3 2 - - - L·Bl 19 13 9 5 - - - - - -
L·BB 120 74 30 15 8 4 - - - - L·63 20 15 13 13 11 9 6 - - -
L·B9 144 . 102 49 27 16 11 7 - - - L·BB 24 18 14 11 8 - - - - -
L·9D 148 114 62 35 23 17 13 11 8 5 L·62 24 19 15 13 10 - - - - -

INTERMITTENT DUTY DC INTERMITTENT DUTY AC 
TYPE 'Ki' Va" 14" 3fs" %" %" 3,4" '¥a" 1" lY4" TYPE 'Ki' Va" 14" 3/a" %" %" 3,4" '¥a" 1" 114" 
L·22 22 10 3 2 1 - - - - - L·22 10 6 4 2 1.5 - - - - -
L·2D 34 21 8 4 2 - - - - - L·2D 20 14 9 7 4 - - - - -
L·61 38 21 8 4 2 - - - - - L·Bl 22 15 12 9 5 - - - - -
L·9 38 21 9 5 3 - - - - - L·24 26 19 14 11 8 5 - - - -
L·24 46 27 12 7 4 3 - - - - L·25 26 19 14 11 8 5 - - - -
L·25 46 27 12 7 4 3 - - - - L·26 25 19 15 13 11 9 6 - - -
L·2B 47 32 12 6 3 - - - - - L·2B 29 20 14 9 4 - - - - -
L·Sl 53 34 16 7 - - - - - - L·90 27 22 18 17 18 19 20 21 21 17 
L·62 80 47 20 10 5 - - - - - L·Bl 34 23 15 8 - - - - - -
L·26 52 36 21 11 7 5 3 - - - L·9 35 25 17 12 7 - - - - -
L·n 67 53 31 19 13 11 7 - - - L·ll 33 25 20 18 18 16 13 - - -
L·63 84 54 27 15 10 6 4 - - - L·B2 46 31 26 26 28 29 28 - - -
L·S2 92 70 43 24 14 9 7 - - - L·B9 42 33 27 25 24 22 18 - - -
L·SB 184 136 68 36 20 11 - - - - L·B8 49 36 28 23 17 10 4 - - -
L·B9 200 156 99 60 36 25 16 - - - L·63 56 44 38 36 34 27 18 - - -
L·9O 208 176 131 95 72 56 44 36 28 16 L·62 64 55 42 36 26 - - - - -

LIBERTY CONTROLS, INC., 500 BROOKFOREST AVENUE, SHOREWOOD, IL. 60435 • (815) 725-2241 
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LIBERTY CONTROLS, INC. ________ SOLENOIDS 

T 
I 

~1.S8-~ 

----FORCE CURVE DATA---

PULSE DUTY DC 
TYPE Kt Va/l %/1 %" %" %" %/1 %/1 1" 1%" 
L-22 38 25 11 6 3 - - - - -
L-20 62 50 27 14 8 - - - - -
L-Bl 67 51 27 14 8 - - - - -
L-24 68 52 32 20 13 8 - - - -
L-25 68 52 32 20 13 8 - - - -
L-2B 74 62 43 30 22 17 11 - - -
L·9 84 63 35 18 11 - - - - -
L-2B 83 70 43 23 13 - - - - -
L-ll 90 80 53 42 37 34 26 - - -
L-Bl 107 89 64 34 - - - - - -
L-B2 136 117 90 62 40 26 16 - - -
L-B2 172 142 89 43 27 - - - - -
L-B3 168 147 105 67 45 28 16 - - -
L-BB 276 241 180 94 71 40 - - - -
L·B9 265 234 190 149 110 82 58 - - -
L-90 266 230 188 154 126 106 94 89 68 40 

PULSE DUTY AC 
TYPE Kl' Va/l %/1 %" Y2" %/1 %" %/1 1" 1%" 
L-22 19 14 9 6 3 - - - - -
L·Bl 44 32 24 20 11 - - - - -
L-20 48 36 26 19 11 - - - - -
L-24 52 38 30 25 18 - - - - -
L-25 52 38 30 25 18 - - - - -
L-ll 54 42 34 32 30 27 23 - - -
L-2B 62 46 34 21 11 - - - - -
L-9 72 53 34 24 15 - - - - -
L-2B 72 53 43 39 36 30 20 - - -
L-90 80 58 47 45 46 47 50 51 51 43 
L-Bl 90 61 41 25 - - - - - -
L-B2 96 66 53 52 54' 55 51 - - -
L-B9 98 75 61 57 54 50 43 - - -
L·B3 103 80 70 67 60 50 34 - - -
L-62 117 91 76 66 48 - - - - -
L-BB 138 101 76 63 47 31 13 - - -

L-81 
1.00~ 

~ ... , 

L-90 

1 
J 

I 
1.8S 

1-

L-82 

PS-89/90 

T 
I 

, STANDARD VOLTAGES: 6,12,24,48, 120, 240 AC 
6, 12, 24, 48, 110,220 DC 

NEW 
L-20 1 

.81 

-l 
1.14 

CLICKERS 
AND CLAPPERS 
Now Liberty Controls 
offers a line of clickers 
and clappers. Especially 
designed for use on 
today's solid state 
keyboards, and disc drives. 

Send or call for catalog: 
500 Brookforest Ave., 
Shorewood, IL 60435 
(815) 725-2241 

:>-

In addition to our standard product line Liberty Controls can 
modify an existing unit or design one to meet your specific 
requirements. For further information on possible modifica
tions contact the factory. 

LIBERTY CONTROLS, INC., 500 BROOKFOREST AVENUE, SHOREWOOD, IL. 60435 • (815) 725-2241 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'1895 
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BOX·FRAME FORCES AND STROKES BODY 

SOLENOIDS 
ounces @ inches . inches PRICE 

TYPE VOLTS DUTY OHMS (min.) (max.) H x L x W 1·24 

~~ 
312·6005 24VDC Cant. 144 22@){{' 2@ W' % Bl', % $5.05 
312·6006 24VDC Int. 60 28@){," 4@IA" % B)', % 5.05 
312·6011 120VAC Cant. 390 12@){{, 2.5@ W' % 1~, :V4 5.70 
312·6012 120VAC Int. 100 20@){," 4@%" % 1~, .% 5.70 
5U5·6053 24VDC Cant. 114 14@J{t 2.5@%" 1~. 1V4 ,~, 5.30 

tJ~ 5U5·6054 24VDC Int. 52 27@J{." 5@%" 1~. 1% ,~, 5.30 
=; 5U5·6059 120VAC Cant. 500 10@J{t 4.5@%" 1~. 1% 2~, 5.60 .. 

5U5·6060 120VAC I nt. 310 17@J{t 8.5@:Va" 1~. 1% 2~, 5.60 .. 5U7·6065 24VDC Cant. 85 15@Va" 3@V2" 1~. 1% 2~, 6.10 
:~~ 5U7·6066 24VDC Int. 33 32@Va" . 7@112" 1~. 1% 2~, 6.10 . ~ 5U7·6071 120VAC Cant. 250 11 @Va" 7.5@V2" 1~. 1:V4 ,~, 6.30 

5U7·6072 120VAC Int. 140 18@Va" 12@V2" 1~. 1% 2~, 6.30 .. 809·6101 24VDC Cont . 104 12@ Va" 2@V2" U,. IVa 1~. 5.70 

QI:~ 809·6102 24VDC Int. 50 22@Va" 3@V2" 1J{. IVa 1~. 5.70 
809·6107 120VAC Cant. 400 12@Va" 5@V2" 1J{6 IVa 1~. 6.00 

I, - 809·6108 120VAC Int. 220 24@1fa" 7@V2" 1J{6 IVa 1~. 6.00 
827·6113 24VDC Cant. 72 24@Va" 4@%" 1J{. 17/a 1~. 6.50 

-l::J'~ 827·6114 24VDC Int. 32 40@ W' 8@%" 1J{. 11'a 1~. 6.50 
827·6119 120VAC Cont. 200 12@ lfa" 6@%" 1J{. 11'a 1~. 6.70 
827·6120 120VAC Int. 85 20@lfa" 13@%" 1J{. l~a 1~. 6.70 - '. 930·6125 24VDC Cant. 54 63@Va" 7@%" 1% 2 1l{. 9.90 -a 930·6126 24VDC Int. 15 113 @ W' 25@%" 1% 2 1l{. 9.90 

~'~ 930-6131 120VAC Cant. 133 8@lfa" 7@%" 1o/a 2 1l{. 10.00 l" .. -

930·6132 120VAC Int. 37 36@Va" 26@%" 1% 2 1l{. 10.00 

tJ~ 
940·6137 24VDC Cant. 50 78@Va" 8@%" 1% 2J{. 1l{. 12.85 
940·6138 24VDC· Int. 15 140@Va" 18@%" 1% 2J{. 1l{. 12.85 
940-6143 120VAC Cont. 53 24@Va" 15@%" 1% 2J{. 1l{, 13.80 
940·6144 120VAC Int. 15 100@I/a" 65@%" 1% 2J{. 1l{, 13.80 

.•.• - -.J 960·6149 24VDC Cant. 58 50@Va" 8@112" 1% 1U, 1l{. 9.75 

-D~ 960-6150 24VDC lilt. 21 100@Va" 18@V2" 1% 1U. 1l{. , 9.75 
960·6155 120VAC Cant. 166 14@Va" 1O@V2" 1% 1U. 1l{. 9.75 - . 960-6156 120VAC Int. 60 45@Va" 30@112" 1% 1U. 1l{. 9.75 

24VDC 58 65@Va" 9@V2" 1% 1l{. 12.15 
24VDC 20 '120@ Va" 24@1f2" p~, 1l{. 12.15 

120VAC 100 22@Va" 16@112" l'~, 1l{. 12.15 
120VAC 125 85@Va" 58@V2" 1% 1l{ •• 12.15 

TUBULAR FORCES AND STROKES BODY 

SOLENOIDS 
ounces @ inches inches PRICE 

TYPE VOLTS DUTY OHMS (min.) (max.) Length x Dia. 1·24 

;;;;;;J: 
R7X9·6171 12VDC Cant. 80 5@){," 1.2@~{' ll/a l{. $9.15 
R7X9·6172 12VDC Int. 14 9@){," 2.5@~," ll/a l{. $9.15 
R7X9-6173 24VDC Cant. 260 5@){," 1.2@~," ll/a l{. $9.15 
R7X9·6174 24VDC Int. 57 9@J.l'," 2.5@~," ll/a l{. $9.15 
R8X7·6362 12VDC Cont. 55 2.5@J{." 1 @J{." ~a l/2 8.95 

\":" .......... ;;. R8X7·6363 12VDC Int. 20 6@J{." 1.5@J{." 'l'a V2 8.95 
R8X7-6364 24VDC Cont. 240 2.5@J{." 1 @J{." ~a 1f2 8.95 
R8X7·6365 24VDC Int. 80 6@J{." 1.5@J{." ~a l/2 8.95 
R8X12·6372 12VDC Cant. 40 7@J.l'," 1.5@%" 1V2 l/2 7.75 , R8X12·6373 12VDC Int. 10 14@J.l'," 4@%" 1112 l/2 7.75 

~ R8X12·6374 24VDC Cant. 160 7@J.l'{, 1.5@%" 1l/2 V2 7.75 
R8X12·6375 24VDC Int. 38 14@){," 4@V4" 1V2 l/2 7.75 

; !)S .. 
R8X16·6384 24VDC Cant. 145 2.8@Va" 1.5@%" 2 1f2 8.10 
R8X16·6385 24VDC Int. 24 7 @Va" 4@%" 2 112 8.10 
R12X12·6211 12VDC Cant. 41 6.5@Va" 1.2@o/a" 1112 % 7.90 

~;;I ;~ 
R12X12-6212 12VDC Int. 6 20@Va" 6@%" 1V2 % 7.90 
R12X12-6213 24VDC Cant. 165 6.5@Va" 1.2@o/Q" 1l/2 % 7.90 
R12X12·6214 24VDC Int. 25 20@Va" 6@%" 1l/2 :V4 7.90 

~ R16X9·6221 12VDC Cant. 36 22@J{." 2.5@V2" ll/a 1 11.80 

if:i:=Fi R16X9·6222 12VDC Int. 8 33@J{." 4@V2" IVa 1 11.80 
R16X9-6223 24VDC Cant. 145 22@J{." 2.5@l/2" ll/a 1 11.80 . , R16X9·6224 24VDC Int. 30 33@J{." 4@V2" IVa 1 11.80 

/.12 ;a In 6X 16-6231 12VDC Cant. 26 21 @Va" 6.5@%" 2 1 13.75 

-:arF R16X16-6232 12VDC Int. 3.8 56@Va" 20@%" 2 1 13.75 
\!£l:1 !! R16X16·6233 24VDC Cont. 105 21 @ Va" 6.5@%" 2 1 13.75 

R 16X 16·6234 24VDC Int. 15 56@Va" 20@ W' 2 1 13.75 

~ R24X13·6243 24VDC Cont. 85 50@l/a" 5@%" 10/a l1f2 15.70 
R24X13·6244 24VDC Int. 14 150@l/a" 20@5,4" 1% l1f2 15.70 

'. 

:;;:, .. ;: .. :;;.;:!.,;-~ R24X19·6253 24VDC Cant. 59 80@Va" 8@1" 2% 1l/2 20.40 
R24X19·6254 24VDC Int. 10 140@Va" 32@1" 2:Va 1V2 20.40 

Push Versions Also Available. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



4700 RESISTORS 

COMPONENT DESCRIPTION 
FIXED RESISTORS Hot-Molded Composition 

Metal Film 
RESISTOR NETWORKS Thick Film (Cermet) Networks 

PANEL 
POTENTIOMETERS 

Thin Film (Precision) Networks 

Hot-Molded Composition 

Cermet 
Conductive Plastic 
Hot-Molded Composition 

Ceramic I-SIP 
Conformal Coated 
C-.SIP 

Ceramic I-DIP 
Military DIP 
Standard DIP 
Voltage Divider 

Single-turn 
Multi-turn 
Single-turn 
Multi-turn 

TYPE/SERIES . 
BB, CB, EB, GB, HB, GM, HM 

Types RN, RNK 

Series 100,400 

Series 700 
Series 314, 316 
Series 514, 516 
Series F08, F14, F16 
Series FN507 
Series FG 

Types S, 81, 90 
Types 85,94 
Types F, Y, BT 

R 
MOD POT, Type SP 
MOD POT, Types M, 2000 
MOD POT, Types J, EJ, 

WR 

• ALLEN-BRADLEY 1201 S. Second St. 
Milwaukee, Wisconsin 

1·1898 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

4700 

PAGE 
1·1902 
1·1903 
1·1904 

1· 
1·2113 
1·2113 
1·2113 
1·2114 
1·2114 
1·2114 

EEM 1983 



m m 
:s:: .... 
co 

= RESISTORS 

flUl' 
---J~,'. , .. 

~ '\ .• + 3 .cg .. 
J 3 ~ ~~~22~~~~~~~ -c 
~ 
o 
C 
~ 
~ 
00 
~ 

m 
00 

~ 
~ 
ro 
00 

~ 
~ 
~ 

o 
~ 
~ 
J 
C 
~ 
~ 
c 
~ 
~ 
~ 
m 
~ 

m 
00 

o = ~ 
ro 
00 

9. 
~ 
o o 
~ 

.... . ..... 
(Xl 
w w 

Bourns 

caddock 

CAL-R 

Carborundum 

Colber 

Corning 

CTS 

Dale 

E-Systems 

Electro-Films 

Electronic Precision Components 
General Resistance 
HyComp 
Hytek 
International Components 
Iskra 
ISL Products 
Julie Research 
K&M Electronics 
KDI Pyrofilm 
Kelvin 

1·1942-
1·1944 

1·1939 

1·1986 

1·1918-
1.1927, 
1.1932, 
1'1934, 
1'1935, 
1·1937 

1·1947 

1·1962-
'·1967 

1.1980, 
'·1981 

'·1986 

'·1988 
1·1989 

1·1990 

'·1968 

1·1986 
1·1987 
',1988 

""l'm" . i •• OWER 

! .. 
'B". .. v';' 

.. ~ 

;;: 

.. 
<! 
;':! .:.!! .... 
1·1902 

1.1919, 
1.1922, 
1'1923, 
1·1924 

1.1940, I 1·1940 
1·1941 

1.1946 I 1·1946 

1·1969- I 1·1967-
1·1976. 1'1970, 

1·1974-
1·1976 

1·1977 I 1·1977 

1·1982 I 1·1982 
1·1983 

1·1989 I 1·1989 
1·1991 

1·1992- I 1·1993 
1·1994 

! 
J! ... 

1.1919, 
1·1922, 
1.1923, 
1·1925 

1·1940 

1·1942-
1·1944 

1·1946 

1·1967-
1.1969, 
1,1971-
1·1973, 
1·1974-
1·1976 

1·1977 

1·1989 
1·1991 

'·1993 

ill .,. 
:: e 
~ =. co 

1·1919, 
1·1923, 
1·1925 

1·1940 

1·1942-
1·1944 

1·1946 

1.1968, 
1·1969, 
1.1971, 
1·1972 

',1977 

!i 

I 

J 

1·1946 

1·1983 

1·1987 
',1988 

.e 
c'.i. 

1.1898, 
1·1912 

1·1939 

1·1960, 
'·1961 

1'1980, 
1·1981 

',1990 

I 
1.1898, 
1·1904-
1·1911 

1·1914-
1·1917 

1·1918, 
101919, 
1,1928-
1'1931, 
1'1933, 
1·1936 

1.1939, 
1·1941 

1·1947 

'·1949-
',1953 

1·1954-
1·1959 

1.1980, 
1·1981 
1·1982 
1·1983 
1'1984 
1·1985 
',1986 

1·1991 
"1990 
'·1992-
1·1994 

.... 
iii 

1.1902, 
1.1903, 
1·1907 

1·1937 

1·1931, 
',1932 

1·1947 

'·1957-
"'959, 
1,1962-
1·1967, 
1·1969-
1·1971 

1·1982 
1·1983 

',1988 
1·1989 

1·1990 
1'1992, 
'·1994 

I s; 

1·1903 

1'1918-
1'1927, 
1'1932, 
1·1934, 
1·1935 

1·1933 

1·1947 

1'1960, 
1.1965, 
1·1969, 
1·1972 

1·1981 

1·1982 
'·1983 

1·1991 

1·1992-
1·1994 

Is: 
~g ... = 5{:} 

1·1918-
1'1924, 
1'1932, 
1·1935 

"1942-
',1944 

1'1966, 
1'1967-
1·1969 

1·1991 
1·1990 

== 

I .: 
~ 

1.1918, 
1·1921-
1.1924, 
1.1926, 
1.1927, 
1·1934 

1'1992, 
1·1993 

I 
III 
~ 

1·1947 

1·1983 

1·1986 
1·1987 
1·1988 

.. ..., 
CD 
EI 

.:I 

q 



... -CD 
LZ& 

d 

a 



= 

CROSS REFERENCE CARDS (61) 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 
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4700 RESISTORS 4700 

BB-RCR05, RC05 

~,.,"~"-""",~ ................ "~="""=.~----",;",..,,= 

CB-RCR07, RC07 

EB-RCR20, RC20 

GB-RCR32, RC32 

HB-RCR42, RC42 

SPECIFICATIONS 
Voltage Maxinwm 

Power Resistance Rating Ambient 
Type at 70· C Range Tolerance (RMS) Temperature 

BB 2.7 Ohms to ±5.10.20% 100 Megohms 
1/8 watt I50V +1300 C. 

RCOO5 2.7 Ohms to ±5.10% 
22 Megohms 

C8 
2.7 Ohms to 

±5. 10.20% 100 Megohms 
1/4 watt 250V 

RCOO7 2.7 Ohms to ±5.10% 
22 Megohms 

EB 
1.0 Ohm to 

±5, 10.20% 100 Megohms 
1/2 watt 350V 

RCR20 1.0 Ohm to ±5.1O% 
22 Megohms 

GB 1.0 Ohm to 
±5, 10.20% 100 Megohms 

Iwa\! 500V +1500 C 
RCR32 1.0 Ohm to ±5.10% 

22 Megohms 

HB 10 Ohms to 
±5,10,20% 750V 100 Megohms 

2 watts 
RCR42 10 Ohms to ±5,10% 500V 

22 Megohms 

GM 
3 watts 2.7 Ohms to 

500V 22 Megohms 
±5% 

HM 4 watts 10 Ohms to ±10% 750V 
22 Megohms 

c -0--11 j I or 1== =c::::=----+t~O! + 
(Types BB·CB-EB-GB-HB) e ALLEN-BRADLEY 

Types DB, CD, ED, GO, 
HDrGM,HM 

Hot-Molded 
Fixed 
Resistors 
Allen-Bradley hot-molded composition resistors are high 
quality units intended for general purpose use in the 
electronics industry. 

Allen-Bradley Style RCR resistors not only meet all 
requirements of MIL-R-39008 but also exceed the S level 
(best level) of Established Reliability of 0.001 % failure rate 
per 1000 hours. And only Allen-Bradley resistors are 
available in S level reliability in all five wattage sizes over the 
entire resistance range. The S reliability level is indicated by 
a yellow 5th color band on the resistor body. 

Metal-clad hot-molded resistors (Types GM and HM) are 
fitted with metal clamps which surround the major portion 
of- the resistor. The metal clamps provide rigid mounting 
and efficient heat transfer from the resistors to the metal 
chassis or panels on which they are mounted . 

. For more information request Publication 
EC5021-2.1. 

Dimensions in Inches (millimeters) 

A B C D E F 

0.145 0.062 1.000 O.ot5 

(3.68) (1.59) (25.40) (0.38) 

0.250 0.090 1.500 0.025 

(6,35) (2.29) (38.10) (0.64) 

0.375 0.140 1.500 0.033 

(9,52) (3.56) (38.10) (0.84) 

0.562 0.225 1.500 0.041 

(14,29) (5,72) (38.10) (1.04) 

0.688 0.312 1.500 0.045 

(17.46) (7,94) (38.10) (1.14) 

0.562 0.225 1.500 0.041 0.305 0.438 
(14.29) (5,72) (38.10) (1.04) (7.75) (11.11) 

0.688 0.312 1.500 0.045 0.391 0.562 
(17.46) (7,94) (38.10) (1,14) (9,92) (14,29) 

G 

0.656 
(16,67) 

0.766 
(19,45) 

Milwaukee, Wisconsin 53204 

1·1902 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 

Type RN 

/;f);~) 
~ 

I) ALLEN-BRADLEY 

RESISTORS 4700 

Types RN,RNK 
Metal Film 
Fixed 
Resistors 
lj4Watt at 70° C 
10 Ohms to 1 Megohm 
+ 1 % Tolerance, +5% Tolerance 
+100 PPMr C, +200 PPMr C 

FEATURES 

e Highly Stable Metal Film 

eTightTCR 

e Laser Trimmed Element 

e High Quality Performance 

e Standard Tape Reel Packaging 

e Automatically Insertable 

Allen-Bradley metal film resistors are high quality units 
intended for general purpose use in the electronics 
industry_ 
Nichrome resistance element provides stable perfor
mance under load, in various environments, and on the 
shelf. Type RN performance characteristics are better 
than MIL-R-22684 (RL07) requirements. Type RNK per
formance characteristics are better than MIL-R-l 0509 
(RN55D) requirements. 
For more information request Publication EC5030-2.1 
(Type RN) or Publication EC5032-2.1 (Type RNK). 

SPECIFICATIONS 

Type 

RN 

RNK 

Power Resistance Maximum 

at 70°C Range Tolerance RCWV Ambient 
Temperature 

Y4 Watt 
10 Ohms to ± 5,2% 250V + 155°C 
LO Megohm or Less 

Y4 Watt 
10 Ohms to 

± 1% 250V + 155°C LOMegohm or Less 

Configuration 2.49 Max. 
OptIonal 10.098) 

\ 0.6:!: 0.05 
~ E(0.024:!: 0.002) 

I. 27.9 Min. ..1 4 _1:+ 27.9 Min •• 1 
r--(1.1) I (1.1) I 

6.7 Max. 
(0.264) 

Note: Dimensions in Millimeters (inches). 

Milwaukee, Wisconsin 53204 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1903 



4700 

-, , 1 i 

I-SIP 
Single In-Line Package 

Tough new package 

Triple-Strength Leads 

fi'" Epoxy-To-Lead 
\!:.J Connection 

® 
I+-+-+-..... Lead-To-Body 

Force Fit 

® Solder 
Joint 

Applications 

Cross section of the 
solid ceramic body 
at a lead hole location. 

V-Groo\le 
concentrates 

the termination 
material in critical 

areas to maximize the 
conductivity of each interlace. 

RESISTORS 4700 

Series 100 
400 

Cermet 
Resistor Networks 
FEATURES 
• Solid Ceramic Body, with V-Groove 
• Triple-Strength Leads 
• 0.100 Inch (2,54mm) Lead Spacing 
• Two Package Heights: 

0.190 Inch (4,83mm), 0.350 Inch (8,89mm) 
• 6, 8 and 10 Pins 
• Automatically Insertable 
• Permanent Laser Marking 
• Part Markings - Side and Top 

For more information request Publication 
EC5420-2.1 

DIMENSIONS 
Low profile 100 series 

• PIN .578 (14,68} I---- SPIN ,7111'9,'.J , ,DID (, O,25J----I I 10 PIN •• 78 (24,S4) I 

PART NO. ~AX, 
(4,83 MAX,) 

rn---r.r--r.r---rT"""'1rr--TnJT1_ ~ 

High profile 400 series 

,OlD + ,005 
-.010 

lO,76J 

.040, .010 
(I,12,O,25J 

,090 MAX, 
12.29 MAX.) 

r- l'IN.571(14,681 
IPIN.nI119,761 

10 PIN .171/24,1H} 
.010 (0 0.25/--1 

PART NO, 

DATE CODE 

t 
.lSOMAX. 

4C 
.030 + .005 

- .010 
(O.76J 

.040! ,DID 
11.I2! 0,25) 

,090 MAX, 
12,29 MAX.) 

Basic dimensions in inches. 

,020! ,002 
DIAMETER 

(O,51,± 0,05) 

.020 ! .002 
DIAMETER 

(0,51, ±O,05) 

Dimensions shown in parentheses are in millimeters. 

- Pull-up and pull-down arrays - Current limiting resistors TOLERANCES 

- Transmission line terminators - ECL terminating networks 

- A wide array of custom designs 

ttl ALLEN-BRADLEY 

Dimensional Tolerance ±.OO5 (0,13) 
Angular Tolerance ±5° Except as Specified. 

NOT TO SCALE 

t-.IIllwaukee. Wisconsin 53204 

1·1904 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory _ l:EM 1983 
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4700 

C-SIP 

Single In-Line Package 

Durable Confonnal Coating 

Pin 1 Indicator 
Top and Side 

Low Profile Package 

Thick Film Cermet Resistors 

0.100 Inch Lead Spacing 

Applications 

RESISTORS 4700 

Series 700 
Conformal Coated 
Cermet Resistor 
Networks 
FEATURES 
• 96% Alumina Substrate 

• Permanently laser Marked 

• Part Markings - Side and Top 

• 0.100 Inch (2,54mm) lead Spacing 

• low Package Height 
0.190 Inch (4,8mm) 

• 6, 8 and 10 Pins 
• Durable Conformal Coating 

• Standard Circuits 

• High Quality 

For more information request Publication 
ECS440-2.1 

DIMENSIONS 
Low profile 700 series 

.100 (0.51 ± 0.05) 
~ .010 NON-CUMULATIVE 

(2.54 ~ 0.25) 

.090 MAX. 
(2.29 MAX.) 

NOT TO SCALE 

Basic dimensions in inches. 

.010 ~ .002 
(0.25 ± 0.05) 

Dimensions shown in parentheses are in millimeters. 

- Pull-up and pull-down arrays - Current limiting resistors 

- Transmission line tenninators - ECl tenninating networks 

til ALLEN-BRADLEY 
Milwaukee, Wisconsin 53204 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1905 



4700 

I-DIP 
Dual In-Line Package 

Standard network applications 

314A 314B 314E 316lR8 
316A 316B 316E 316108 

314L10 

PuJl·Up Resistor Transmission Digital Line 8 BIT R/2R 
Arrays for Un· Line Termination Ladder 
used TIL Gates Termination 

ECl and TTL 10 BIT R/2R 
Parallel High Power Gate Applications Ladder 
Speed Circuitry Pull· Up 

Network for 
Wired OR Con· Current D/Aand AID 
figurations Limiting Converter 

~th Bi Polar 
PuIl·Down logic Level or CMOS 
Applications Translation Switches 

TIl·MOS 
Interfacing 

Digital Pulse 
Squaring 

DIMENSIONS 

"A" Maximum Number 

Decimal Metric of Leads 

.745 18,92 14 

.845 21,46 16 

.945 24,00 18 

Basic dimensions in inches. 
Dimensions shown in parentheses are in millimeters. 

TOLERANCES 
Dimensional Tolerance:!: .005 (0,13) 

Angular Tolerance::!: 5° Except as Specified. 

NOT TO SCALE 

e ALLEN-BRADLEY 

RESISTORS 

Series 314, 
316 

Cermet 
Resistor 
Networks 
FEATURES 

• Solid Ceramic Body 

• Solder Coated Leads 

• 0.100 Inch (2,54mm) Lead Spacing 

• Low Profile 
• 14, 16 and 18 Pin Construction 

• Automatically Insertable 

For more information request Publication 
EC5410-2.1. 

NETWORK 

314M110 314M130 316Tl1O 314XI0l 
314M120 316X101 
314M125 

APPLICATIONS 

4700 

3142 

Complement Core· Memory TIL to ECl Interconnect Fixed Voltage 
the 7520 
Series of Core 
Memory Sense 
Amps 

Sense Line Translator Networks Attenuation 
Applications Network 

Shorting 
with 

with Two 711 Applications. 
Impedance 

Dual Voltage Matching 
Comparators Matrix 

Interconnections 

Test Plugs 

NO.1 PIN 
IDENTIFICATION 

STRIPE 

~r-~~--------------~ 

"A"MAXIMUM~ 

A·BPARTNO. 
OATECOOE 

.100! .010 
12.54 ! 0.25) 

NO~.~~~~~~~=~IVE (3.43:~:) 

Standard Markings 
A·BLogo 
A·B Part Number 
Date Code 
Pin #1 

Milwaukee, Wisconsin 53204 
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4700 

f4'I. , , , 
\ 

I-DIP 
Dual In-Line Package 

General capabilities 

Package Style 
Number of Pins 

RESISTORS 

Series 514, 
516 

Military 
ResistOr 
Networks 
MIL-R-834.01 
FEATURES 

• Solid Ceramic Body 

• Solder Coated Leads 
• 100% Screened per MIL-R-83401 

• Low Profile 
• 14 and 16 Pin Construction 

• Automatically Insertable 

• MIL-R-83401 Qualified 

For more information request Publication 
EC5430-2.1. 

4700 

Schematic 
Circuit Layout 

Characteristic 
Temperature Coefficient 

M83401 Description M83401 Description M83401 Description 
01 14 pin DIP A Isolated resistors K ±100 ppmrC 
02 16 pin DIP B Resistors with a M ±300 ppmrC 

Tolerance 
M83401 

F 
G 
J 

Description 
±1% 
±2% 
±S% 

DIMENSIONS 
"A" Maximum Number 

Decimal Metric of Leads 

.745 

.845 
18,92 
21,46 

14 
16 

Basic dimensions in inches. 
Dimensions shown in parentheses are in millimeters. 

TOLERANCES 
Dimensional Tolerance ±.OO5 (O,13) 

Angular Tolerance ±5° Except as Specified. 

NOT TO SCALE 

common buss Resistance Range 
33 ohms to 1 megohm 

NO, 1 PIN 
245 IDENTIFICATION 

r-i6.22J--+j STRIPE 

, . ~.---++---------, 

L"A"MAXIMUM~ 

M83401 02M1 003GB 
01121 8150 
1 

Standard Markings 
Military Part Number 
Federal Source Code 
Date Code 
Pin 1 

e ALLEN-BRADLEY 
Milwaukee, Wisconsin 53204 
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4700 

DIP 

RESISTORS 

Series F08, 
F14, 
F16 

Thin Film 
Resistor 
Networks 
FEATURES 

• 99.5% Alumina Substrate 

• Molded Epoxy DIP Package 

4700 

Dual In-Line Package • 0.100 Inch (2,54mm) Lead Spacing 

• Low Profile 
• 8,14 and 16 Pin Construction 

DIMENSIONS • Automatically Insertable 
Series FOSB 

~~I~tesO 250 + 015 

.300 ± .015 
(7,62 ± O,36J 

R 
F088104A 

• Meets Specifications of Characteristic V of 
MIL-R-83401 

Pin "1 . ±. 
. (6,35 ± O,36J 

__ ....L~ 

. .1 I, I .11. 
• 8132 

For more information request Publication 
. EC5S12-2.1. 

.060 ± .015 
(1,52 ± O,36J 

t--.450 Max'l I (11 .43J 

,040 ± .010 
(1,02 ± 0.25J 

=r.13O ± ,015 
(3,30 ± O.36J 

Standard Marking 
AB Part Number 
Date Code 
Pin #1 

Basic dimensions in inches. 
(~!~! ~~~J .==J(i,~! O~~J Dimensions shown in parentheses are in millimeters. L--Jll TO~RANC~ 
.018 ± .005 .100 ± .010 Dimensional Tolerance ±.005 (0,13) 

(0.46 ± 0,13J (2.54 ± 0,25J Angular Tolerance ±5° Except as Specified. 

NOT TO SCALE 

Series F14A, FI4B, F16A, and F16B 

~~±::::~;)3~~' ~~~t::::::JE~' 
~2 ± o~Jl(i~~~! OO~J j L Jl;5 ± 015 

1 .770 Max.,' Top View (0.64 ± O,36J 
(19.56J 

.060 ± 015 

~
-'-'130±'015 [1.52 ± 0.36) 
~[3.30 ± 0,36) 

.215"'.030 =r " .770Max.----+! (5.46 ± 0,76) .130 ± .030 (19,56) I 
1 (3.30 ± 0.76) .----__ --'--___ -----, 
.L..- +-130 ± .015 Jl E -.-- ~.30±0.36) 

.018 ± .005 T 
(0.46 ± 0.13) .215 ± .030 ~ 

(5,46 ± 0.76) .130 ± 030 
(~.~! ~1~) ~ (3.30 ± 0.76J 

II .018 ± .005 
--Ir-(0.46 ± 0.13J 

14 Pin Package 

8 ALLEN-BRADLEY 16P1nPad<age 

Standard network applications 

NElWORK 

F14A 
F16A 

F08B 
F14B 
F16B 

APPUCATIONS 
Pull-Up Resistor 
Arrays for 
Open TTL Gates 
Parallel High 
Speed CircUitry 

Wired OR 
Configurations 

Pull-Down 
Applications 

TTL-MOS 
Interfacing 

Digital Pulse 
Squaring 

Matched 
Pairs 

Current 
Limiting 

Transmission 
Line 
Termination 

Power Gate 
Pull-Up 

Logic Level 
Translation 

~ 1 

F14A104 

8140 

Standard Marking 
AB Logo 
AB Part Number 
Date Code 
Pin #1 

Milwaukee, Wisconsin 53204 
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4700 RESISTORS 

Network schematic 

100 900 9K 90K 900K 9 MEG 

Rl R2 R3 R4 R5 R6 

2 3 4 5 6 

Applications 

- Input attenuation 

- Range selection 

- Digital instrumentation 

- Digital voltmeters 

- Digital multi meters 

DIMENSIONS 

Packaged ceramic SIP FN507 

9 

Series FN507 
Precision 
Voltage 
Divider 

Standard 
Thin Film Resistor Networks 

FEATURES 
• 10 Megohms Range 

• 4 or 5 Decades Attenuation 

• .03% Ratios 

• 0 to 1000 Volts 
~ ±5 ppmtC Tracking lK, 10 K, 

lOOK and 1M to 10M 
For more information request Publication 
EC5S1S-2.1. 

.200 Ma.. S d d M 
(5.08 Mru() 1 tan ar arkings 
t--i f..---.900 ± .025 "I A-B Logo 
I I (22.86'" 0.64) A-B Part Number 

T T 1.-- ------, Date Code 
.550 ± .25 Pin II 1 

Basic dimensions in inches . 

4700 

113.97 ± 0.641 e.J FN507 
. 470 ± .025 I ( 

(11.94 ± 01.641 ! _ 8250 Dimensions shown in parentheses are in millimeters. 
1 .040 ± .020 

f=r=r=r=,=O--=>n2Ionzl""""'" (1.02'" (0.51) 

. . . J 
I P135±.010 

(3.43 ± 0.251 

.017 ± .002 , 
(043'" 0.05) 'I' (iO~~: ig1~1 

.100 ± .010 
[2.54 '" 0.25; 

'" ALLEN-BRADLEY 

TOLERANCES 
Dimensional Tolerance ±.015 (0,38) 

Except as Specified. 

NOT TO SCALE 

Milwaukee, Wisconsin 53204 
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4700 RESISTORS 4700 

• 
Applications 

These precision networks are ideally suited for use 
on any electronic equipment requiring close 
tolerances and/or low temperature coefficient 
resistors. Some of these applications are listed 
below. 

- Ladder networks 
- Digital multimeters 
- Current summing applications 
- Precision attenuators 
- A/D and D/A converters 
- Communication equipment 
- Precision voltage dividers . 
- Telemetry equipment 
- Coding and decoding circuitry 
- Measurement bridges 
- Paging systems 

- • Chip Networks and 
Hybrid Network Substrates 

Hybrid network substrates - Allen-Bradley 
hybrid network substrates contain resistors, 
bonding pads and interconnections used in 
producing hybrid networks. Allen-Bradley does not 
manufacture complete hybrid circuits, but does 
manufacture the basic hybrid network substrates. e ALLEN-BRADLEY 

Series Fe, FG 
Precision 
Thin Film 
Custom Resistor· 
Networks 
FEATURES 

• 1K Ohms to 10 Megohms 

• ± 0.015% Tolerance 

• ± 0.015% Ratio 

• ± 25 ppm;oC TCR 
• ± 5 ppmrC TCR Tracking 

• SIP Package (ceramic) 

• DIP Packages (molded and ceramic) 

• Chip Resistor Networks (alumina or glass) 

• Hybrid Network Substrates (alumina or glass) 

For more information request Publication 
EC5510-2.1. 

Chip Network Hybrid Network Substrate 

Termination and bonding pad material - Gold, 
with a minimum thickness of 5000A, is used for all 
termination pads, bonding pads and inter
connections. This material is. compatible with 
ultrasonic and thermocompression bonding 
methods for attaching gold or aluminum wire, 
integrated circuit dice, LID's or beam leaded IC's. 
Chip capacitors can be attached by reflow solder 
methods. 

Substrate material - Glass: Corning 7059 glass 
(Barium Alumino Silicate - electrically inert [Alkali
free]) .032 ± .005 inch (0,81 ± 0,13mm) thick. 
Ceramic: 99.5% Alumina, .0lD ± .001 inch (2,54 
±0,3mm) thick. . 

User trimmable option - Chip and hybrid 
network resistors can be trimmed to tolerance by 
Allen-Bradley or, if needed, resistors can be 

Milwaukee, Wisconsin 53204 
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4700 RESISTORS 

Bonding pad sizes - 5 mils x 5 mils minimum. 
Resistance range - lK ohms to 10 megohms. 

Tolerances - Absolute: as low as ± 0.015% at 
+ 25°C. Ratio: as low as ± 0.015% at + 25°C. 

TCR - ± 25 ppm;oC 
TCRT - ± 5 ppm;oC 

4700 
designed for active trimming by the user during final 
hybrid assembly operations to meet predetermined 
functional requirements. The amount of adjustment 
available is dependent on the initial resistance value, 
resolution, final value and available substrate area. 
The active trimming results in a positive resistance 
change only and can be done by mechanical 
methods or a laser. These networks are referred to 
as user trimmable resistor networks. 

Standard substrate sizes (in inches) -

Temperature ranges of operation - - 55°C to 
+125°C or O°C to+70°C. Other ranges available. 

.150 x .150 .350 x .150 .200 x.2oo .600 x .200 

. 250 x .150 .450 x .150 .400 x .200 .250 x .250 

DIAGRAMS 

Power rating - Up to 50mw per resistor . 

Thin film custom resistor network suggestions 
co-------~~~-o 

AID - Df A Converter Networks 

10 9 8 2 o 

Binary Code - Summing Ladder Network 
4.32R 4.32R 

T 12 \I 10 9 8 6 o 

1·2·4·8 BCD Code Ladder Network 
RR R RR R RR R R R R R 

T 14 13 12 \I 10 9 8 6 

Binary Code - Rf2R Voltage Ladder Network 

1·2·4-8 BCD Code G 

Ladder Network 

o 

c 
B.1R 

B.1R 

C 

G 

c, 

G 

, 

R 2R·T 

R 2R·T 

R 2R·T 

2R 2R·T 

R 2R·T 

R 2R·T 

R ::2R.T 

9R~2R 2R·T 

R 2R·T 

R 2R·T 

2R·T 

2R 2R·T 

AID • Df A Converter Networks for use with integrated circuit quad current switches 
R9 

80K 
14 14 24 23 22 21 18 17 16 15 14 

Rl R22 
10K 15K 

13 

RIO R19 
10K 5K 

R13 R14 .. UJ 10K 14K 5K 5K 
13 

Rl R2 
R2 R14 R11 10K 20K 

20K lK 20K 
3 .12 3 

'" 
12 2 4 8 9 10 \I 

R3 R17 R12 R18 
40K 14.0625K 40K 5K 

4 '11 4 

R16 
14.0625K 

R4 R13 R20 
80K 80K 46.95K 

5 10 5 10 

R5 R8 
10K 80K 

6 9 6 ·9 

R6 R7 R15 R21 
20K 40K 937.511 5.875K 

7 8 7 18 

4 

6 

10 

11 

12 

R12 
80K 

12 

_ ALLEN-BRADLEY 
Milwaukee, Wisconsin 53204 
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4700 RESISTORS 4700 

Nominal resistance range-
5% . 10 ohms to 2.2 megohms, E24 series 
1% . 49.9 ohms to 2.2 megohms, E96 series. 
Higher values available upon request. 

Standard Resistance Values - 5% (E24) 
10 15 22 33 47 68 
11 16 24 36 51 75 
12 18 27 39 56 82 
13 20 30 43 62 91 

TypeBC 
Chip 
Resistor 
1/8 Watt at 700 C 
+5%, 200 PPM;o C 
+1%,100 PPM;o C 
Zero Ohm Jumper 

FEATURES 

• Thick Film Resistance Element 

• High Purity Alumina Substrate 

• Glass Passivated 

• TightTCR 
• Standard Size, 1.6 x 3.2 x 0.6 mm 

• Wrap-around Termination 

• Inner Electrode Protection 

• Wave or Reflow Solderable 

• Surface Attachable 

For more information request Publication 
EC5110-2.1. 

Standard Resistance Values - 1% (E96) 
10.0 
10.2 
10.5 
10.7 
11.0 
11.3 
11.5 
11.8 

12.1 
12.4 
12.7 
13.0 
13.3 
13.7 
14.0 
14.3 

Protective 
Glass Film 

14.7 17.8 21.5 26.1 31.6 
15.0 18.2 22.1 26.7 32.4 
15.4 18.7 22.6 27.4 33.2 
15.8 19.1 23.2 28.0 34.0 
16.2 '19.6 23.7 .28.7 34.8 
16.5 20.0 24.3 29.4 35.7 
16.9 20.5 ' 24.9 30.1 36.5 
17.4 21.0 25.5 30.9 37.4 

Chip Resistor Cross-Section 

Thick Film Nickel Barrier 
Resistance Element 

Edge Termination 

til ALLEN-BRADLEY 

38.3 46.4 
39.2 47.5 
40.2 48.7 
41.2 49.9 
42.2 51.1 
43.2 52.3 
44.2 53.6 
45.3 54.9 

Solderable 
Coating 

56.2 68.1 82.5 
57.6 69.8 84.5 
59.0 71.5 86.6 
60.4 73.2 88.7 
61.9 75.0 90.9 
63.4 76.8 93.1 
64.9 78.7 95.3 
66.5 80.6 97.6 

DIMENSIONS 

I 3,20 ± 0,15 'I 
.• I .,. 

n--n~0,15 
~~ 

. I I . 11--0,45 ± 0,20 
0,45 ± 0,20 ~ ~ I '" 

r;:r===~~ [ J) 0,60 ± 0,10 

0,5 Max. -.J ~ '--I \.- 0:5 Max. 

Note: All dimensions in millimeters. 

Milwaukee, Wisconsin 53204 
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MINIGLOSSARY 

RESISTOR COLOR CODES 

EIA/MIL Resistor Color Codes 

Tolerance 

Multiplier 

Second digit 

First digit 

Color code for general-purpose industrial resistors 

~llllllli 
Wide first band and blue 
,fifth band denotes flame-tide fi .. , band deno'es I 'wirewound resistor '--____ ---' proof wirewound resistor 

Color code for general-purpose wirewound resistors 

Sign ificant Example: 
Color digit Multiplier Tolerance 

Black ° 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow (4) 
Violet 7 10,000,000 

Violet(7) Gray 8 
White 9 Red(OO) Gold(±5%) =470011 ±5% 
Gold 0.1 ± 5% 
Silver 0.01 ±10% 
No color ±20% 



4700 

Resistance 
Range 

Temperature 

Resistance 
Tolerance 

Insulation 
Resistance 

Power Rating 
@ 75°C 

Temperature 
Coefficient 

Standard 
Load Life 

Schematic 
(Highest pin 
configurations 
shown) 

1'1914 

.~ 

RESISTORS 4700 

. - NETWORKS DIVISION, 12155 MAGNOLIA AVENUE, RIVERSIDE, CA 92503 ~ ; TWX 910-332-6134, CBl BOURNSINC, TlX 676-423 • TEL 714 781-2475 

BOURNS® DIP RESISTOR NETWORKS 

4114R-001 
4116R-001 
dual-in-line 
isolated 
resistor circuits 

220-2.2 Mego 

-55°C to 
+150°C Ambient 

±20 (220 to 990) 
±2% (1000 to 220KO) 
±5% above 220KO 

10,000 Megn Min. 

(Package) 14 Pin 
2 Watts 
16 Pin - 2.25 Watts 
Single Resistor 
0.25 Watt 

±250 PPM/oC 

±1.0% 

R 
0JW'v-Q 

R 

0-ANv-0 
R 

CYVW-O 

R 
160J'VV'v-0 I 

4114R-002 
4116R-002 
dual-in-line 
bussed 
resistor circuits 

220-2.2 MegO 

-55°C to 
+ 150°C Ambient 

±20 (220 to 991]) 
±2% (1000 to 220KO) 
±5% above 220KO 

10,000 Megn Min. 

(Package) 14 Pin 
2 Watts 
16 Pin - 2.25 Watts 
Single Resistor 
0.125 Watt 

±250 PPM/oC 

±1.0% 

R R 

R R 

R R 
~ 
~ 

R R 

R R 
~ 

R R 
~ 
~ 

R 
.r.. 16 .r. 

4114R-003 
4116R-003 
dual-in-line terminator 

R1/R2 Combinations 
are 

160/2400 
180/3900 
220/2700 
220/3900 
330/3900 
330/4700 
3K/6.2K 

-55°C to 
+ 150°C Ambient 

±5% 

10,000 Megn Min. 

(Package) 14 Pin 
2 Watts 
Per Pair 0.25 Watt 
Package (16 Pin) 
2.25 Watts 
Per Pair 0.25 Watt 

±250 PPM/oC 

±1.0% 

I Rl 

R1 R1 
.1.r. 

"' Rl 

R1 R1 .r. 
Rl R! 

R1 R1 

Rl R! 

R1 RI 

Rl 

R1 R1 

Rl Rl 

RI R1 

'" R! R! 

.~ ~ \6 
R! 

4116R-008 
TIL to ECl translator 

R1 I R2 I R3 
820n 180n 270n 

-55°C to 
+ 150°C Ambient 

±2% or ±2n 

10,000 Megn Min. 

Package: 2.0 Watts 
Single Resistor 
0.125 Watt 

±250PPMloC 

±1.0% 

\60-1_--__ -0 

= 

Custom Resistor Networks are available in both DIP and SIP Configurations Specificalions subiect 10 change wilhoul nolice. 
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4700 

4114R-064 
4116R-064 
logic memory network 

Pass Thru Pull-Up 
• R1 • R2 

200 1K 
300 1K 
400 1K 

-55°C to 
+150oC Ambient 

±200r ±2% 
whichever is greatest 

10,000 Mego Min. 

(Package) 14 Pin 
2 Watts, 16 Pin 
2.25 Watts. 
Single Resistor 
0.125 Watt 

±250 PPM/DC 

±1.0% 

" 

" 
AI 

" 
'-----C16 

• Other values available. 

RESISTORS 

NETWORKS DIVISION, 12155 MAGNOLIA AVENUE, RIVERSIDE, CA 92503 
TWX 910-332-6134, CBL BOURNSINC, TLX 676-423 • TEL 714 781-2475 

4700 

BOURNS® MODEL 4300 SERIES MOLDED SIP NETWORKS 

4306R-101 
4308R-101 
4310R-101 
single-in-line bussed 

22!l'to 2.2 Mego 

-55°C to 
+ 150°C Ambient 

±20 (220 to 990) 
±2% (1000 to 220KO) 
±5% above 220Ko 

10,000 MegO Min. 

6 8 10 
Watt 

Package 0.75 1.0 1.25 
Single 0.2 0.2 0.2 

±250 PPM/DC 

±1.0% 

4306R-102 
4308R-102 
4310R-102 
single-in-line isolated 

220 to 2.2 MegO 

-55°C to 
+ 150°C Ambient 

±20 (220 to 990) 
±2% (1000 to 220KO) 
±5% above 220KO 

10,000 MegO Min. 

6 8 10 
Watt 

Package 0.75 1.0 1.25 
Single 0.3 0.3 0.3 

±250 PPM/DC 

±1.0% 

CIO 

C 
C 
C 
C, 

4306R-104 
4308R-104 
4310R-104 
single-in-line dual terminator 

II 

R1 R2 

1800 3900 

220f~ 2700 

2200 3300 

30000 62000 

-55°C to 
+150°C Ambient 

±5% 

10,000 Mego Min. 

6 8 10 
Watt 

Package 0.75 1.0 1.25 
Pair 0.25 0.25 0.25 

±250 PPM/DC 

±1.0% 

" 
AI 

" 
R1 

R1 

Specifications subjeci to change withoul notice. 
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4700 RESISTORS 

~. ~ . . NETWORKS DIVISION, 12155 MAGNOLIA AVENUE. RIVERSiDE. CA 92503 
TWX 910-332-6134. CBL BOURNSINC. TLX 676-423' TEL 714 781-5050 

"'" 
BOURNS® MODEL 4600 SERIES CONFORMAL COATED SIP NETWORKS 

Resistance 
Range 

Temperature 

Resistance 
Tolerance 

Insulation 
Resistance 

Power 
Rating (Watts) 
@75DC 

Temperature 
Coefficient 

Standard 
Load Life 

Schematics 

1·1916 

4605X-101 4610X-101 
4606X-101 4611X-101 
4607X-101 4612X-101 
4608X-101 single-in-line 

4609X-101. 
bussed 

220 to 2.2 MegO 

-55°C to +1250 C Ambient 

±20 (220 to 990) 
±2% (1000 to 220KO) 
±5% above 220KO 

10,O~ Mega Minimum 

5 6 7 8 
Package .625 .750 .875 1.0 

Single 0.2 0.2 0.2 0.2 

9 10 11 12 
Package 1.125 1.250 1.375 1.50 

Single 0.2 0.2 0.2 .02 

±100 PPM/DC 

± 1.0% 

4606X-102 
4608X-102 
461 OX-1 02 
4612X-102 
single-in-line 
isolated 

220 to 2.2 MegO 

-55°C to +125°C Ambient 

±20 (220 to 990) 
±2% (1000 to 220KO) 
±5% above 220KO 

10,000 Mega Minimum 

4606X-104-R1/R2 
4608X-104-R1/R2 
4610X-104-R1/R2 
single-in-line 
dual term i nator 

R1/R2 Combinations: 160/2400 
180/3900 
220/2700 
220/3900 
330/3900 
33014700 
3K/6.2K 

-55°C to + 125°C Ambient 

±5% 

10,000 Mega Minimum 

6 8 10 12 6 8 10 
Package 0.75 1.0 1.25 1.5 Package 0.75 1.0 1.25 

----~----------------
Single '.3 .3 .3 .3 . Pair .25 .25 .25 

± 1.0% 

C12 

C 
[~e 46~21 [ 

4610 ie 
4608 1 460Se 

\.......l.....I-J.... e PIN NO.1 

±100 PPM/DC 

± 1.0%. 

rO 
~ 

I 
A2 R1 ~ 

r 
R2 A1 

r 
R2 R1 

I 
R2 R1 ~ 

[ 
R2 A1 ~ 

1 
R2 R1 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 

~ NETWORKS DIVISION, 12155 MAGNOLIA AVENUE, RIVERSIDE, CA 92503 
TWX 910-332-6134, CBl BOURNSINC, TlX 676-423· TEL 714 781-5050 

BOURNS 
(Conlormal 
Low Profile) 

ALLEN· 
BRAOLEY 

BECKMAN CD 

CENTRA 
LAB 

CTS CD 

DALE 

DALE 
MSP,MSM@ 

MEPCO 
ELECTRA 

SPRAGUE 

MURATA 

CORNING 

EEM 1983 

Resistor Networks Competitive Cross-.Reference Guide 
BOURNS® MODEL 4600 SERIES CONFORMAL COATED SIP NETWORKS 

4606X-101 
4608X-101 
461 OX-1 01 
single-in-Iine 
bussed 

4606X-l01-
XXX@ 

906AXXX 
106AXXX 
206AXXX 
406AXXX 

L06+RXXX 
783-1-RXXX 
763+RXXX 
HC21·06·XXX 
HC31·06-XXX 
HF21-06·XXX 
HF31-06-XXX 

.750·61·RXXX 

CSC06A-Ol XXX 
CSP06E·Ol XXX 
CSP06G·Ol XXX 
SIP06A·Ol XXX 
06A01·XXX 
06C01·XXX 
9N06XXXXGL002 
9S06XXXXGL002 

S06AZE·XXX 
256CFXXXX2PD 
216CFXXXX2PD 

RSC6X·XXX 
MC6001XXX 
MM6001XXX 
LC6001XXX 
LM6001XXX 

NOTES: 

4606X-l02· 
XXX@ 

906BXXX 
106BXXX 
206BXXX 
406BXXX 

L06·3·RXXX 
783·3-RXXX 
763·3-RXXX 

HC22·D6-XXX 
HC32·06·XXX 
HF22-06·XXX 
HF32·06·XXX 
750·63·RXXX 

CSC06A·03XXX 
CSP06E·03XXX 
CSP06G·03XXX 
SIP06A·03XXX 
06A03·XXX 
06C03·XXX 
9N06XXXXGLOOI 
9S06XXXXGLOO1 

256CFXXXX2SR 
216CFXXXX2SR 

RSC6Y-XXX 
MC6002XXX 
MM6002XXX 
LC6002XXX 
LM6002XXX 

6 Pins, 
S Resistors 
Dual Termlnalor 

4606X-l04· 
XXX/XXX@! 

106EXXXXXX 
206EXXXXXX 
406EXXXXXX 
906EXXXXXX 
L06·5·RXXX/XXX 
783-5·RXXX/XXX 
763·5-RXXX/XXX 

CSC06A-05· 
XXX/XXX 

06A05·XXX/XXX 

RSC6Z·XXX/XXX 
MC6003XXX/XXX 
MM6003XXX/XXX 
LC6003XXX/XXX 
LM6003XXX/XXX 

CD "XXX" denotes resistance value (Beckman 
and CTSI or code (Bourns and all othersl. 

@MIL Pan. Bourns offers commercial replacement. 

4606X-102 4606X-104-R1/R2 
4608X-102 4608X-104-R1/R2 
461 OX-1 02 4610X-104-R1/R2 
single-in-line 
isolated 

4608X·l0l· 
XXX@ 

908AXXX 
10BAXXX 
208AXXX 
408AXXX 
L08·1·RXXX 
764·1·RXXX 
784+RXXX 
HC21-0B-XXX 
HC31·0B-XXX 
HF21·0B-XXX 
HF31-0B·XXX 
750·Bl-RXXX 

CSCOBA·Ol XXX 
CSP08E·Ol XXX 
CSPOBG·01 XXX 
SIP08A-01XXX 

OBA01·XXX 
08C01-XXX 
9NOBXXXXGL002 
9S0BXXXXGL002 

SOBAZG·XXX 
420CHXXXX2PD 
256CHXXXX2PD 
216CHXXXX2PD 

RSCBX-XXX 
MCB001XXX 
MMB001XXX 
LCB001XXX 
LM8001XXX 

4608X-l02· 
XXX@ 

908BXXX 
10BBXXX 
208BXXX 
408BXXX 
L08·1-RXXX 
764·3-RXXX 
7B4-3-RXXX 

HC22-08·XXX 
HC32·0B-XXX 
HF22·0B-XXX 
HF32·08-XXX 
750'B3-RXXX 

CSCOBA·03XXX 
CSPOBE-03XXX 
CSPOBG·03XXX 
SIP08A-03XXX 

OBA03·XXX 
08CD3·XXX 
9N08XXXXGLOOI 
9S0BXXXXGLOOI 

420CHXXXX2SR 
256CHXXXX2SR 
216CHXXXX2SR 

RSCBY-XXX 

MCB002XXX 
MMB002XXX 
LCB002XXX 
LMB002XXX 

@Rated .75 watts at 75°C. 
@Rated 1,0 watts at 75°C. 
®Rated 1.25 watts at 75°C. 

SPins, 
12 Resistors 
Dual Termlnalor 

4608X·l04· 
XXX/XXX @ 

108EXXXXXX 
208EXXXXXX 
408EXXXXXX 
90BEXXXXXX 
LOB·5·RXXX/XXX 
764·5-RXXX/XXX 
784·5·RXXX/XXX 

750·B5·R· 
XXX/XXX 
CSC05XXX/XXX 

OBA05·XXX 

216CHXXXX2TR 
216CHXXXX2TRA 
216CHXXXX2TRB 
420CHXXXX2TR 
420CHXXXX2TRA 
420CHXXXX2TRB 

RSCBZ·XXX/XXX 
MCB003XXX/XXX 
MMB003XXX/XXX 
LC8003XXX/XXX 
LM8003XXX/XXX 

single-in-line 
dual terminator 

4610X-l01-
XXX ® 

110AXXX 
210AXXX 
410AXXX 
910AXXX 
L10·1·RXXX 
785·1-RXXX 
765·1·RXXX 
HC21·IO-XXX 
HC31-10-XXX 
HF21-10-XXX 
HF3HO-XXX 
750·101·RXXX 

CSC10A·01XXX 
CSP10E-01XXX 
CSPIOG·01XXX 
SIP10A·01XXX 

10A01·XXX 
10C01·XXX 
9Nl0XXXXGL002 
9S10XXXXGL002 

SIOAZ1·XXX 
256CKXXXX2PD 
216CKXXXX2PD 

RSC10X-XXX 
MCOO01XXX 
MMOO01XXX 
LCOO01XXX 
LMOOO1XXX 

10 Pins, 
16 Reslslors 
Dual Termlnalor 

46IOX·l02· 4610X-104· 
XXX ® XXX/XXX ® 

110BXXX 110EXXXXXX 
210BXXX 210EXXXXXX 
4lOBXXX 410EXXXXXX 
910BXXX 910EXXXXXX 
L10·3·RXXX L 1 0·5·RXXX/XXX 
785-3·RXXX 7B5-5·RXXX/XXX 
765·3·RXXX 765-5·RXXX/XXX 
HC22·10·XXX 
HC32·IO·XXX 
HF22-10·XXX 
HF32-10·XXX 
750·103·RXXX 750·105·R· 

XXX/XXX 
CSC10A·03XXX CSC10A·05· 
CSP10E·03XXX XXX/XXX 
CSP10G·03XXX 
SIP10A·03XXX 
IOA03·XXX 10A05·XXX/XXX 
IOC03-XXX 
9Nl0XXXXGLOOI 
9S10XXXXGLOOI 

256CKXXXX2SR 
216CKXXXX2SR 

RSC10Y·XXX RSC10z.xXX/XXX 
MCOO02XXX MCOO03XXX/XXX 
MMOO02XXX MMOO03XXX/XXX 
LCOO02XXX LCOO03XXX/XXX 
LMOO02XXX LMOO03XXX/XXX 

Tolerance indicators, usually added as a suffix to the basiC PIN 
when the tolerance is different from the mfr. standard tolerance. 

F= ± 1% 
G= ± 2% 
J= ± 5% 
K= ± 10% 
M= ± 20% 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 1917 
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This 20th Edition of the Caddock Electronics Gen
eral Catalog describes over 150 in-production models of 
precision discrete resistors and resistors networks that 
utilize Caddock's high-stability, extended-life Micronox® 
and TetrinoxnA resistance films. With 20 years of experi
ence and an exceptional record of in-circuit performance 
and reliability, Caddock Electronics continues to lead the 
industry in the development, production and on-time 
delivery of high performance film resistors. 

Caddock's Advanced Resistor Technology Provides 
Many Exceptional Performance Advantages: 

Caddock's advanced resistor technology began In 
1962 with the introduction of Micronox® harsh-environ
ment high-power and high-voltage resistors. The Caddock 
technology was further extended in 1975 with the devel
opment of the Tetrinox™ resistance system that made 
possible the introduction of low TC, ultra-stable resistors 
and resistor networks. 

These technological advances have provided the 
electronics industry with a selection of precision resistor 
types that achieve many high-performance advantages: 

• Precision - Tolerances as close as 0.01 % • 

• Long-Term Stabilily-Better than 0.005% per 1000 
hours of operation under full load operating conditions. 

• Higher Power Ratings - Up to five times higher than 
other resistor technologies. 

• High Operating Temperatures - Up to +275DC. 

• Ultra-Low Temperature Coefficients - Standard to less 
than 10 PPM/DC and custom values as low as 2 PPM/DC. 

• Unit-to-Unit Uniformlly- The inherent consistency of 
Caddock's film resistor technology assures the 
highest unit-to-unit uniformity of performance. 

RESISTORS 

High Performance 
Film Resistors 

Caddock's Exclusive Non-Inductive Performance 
Is Available in Both High-Power and . 
High-Voltage Micronox® Film Resistors. 

For wide-band, high frequency applications, the ad
vantages of Caddock's Exclusive Non-Inductive Design 
are available in most 
models of Micronox® 
resistors. This spe
cial serpentine pat
tern provides for 
neighboring lines to 
carry currents in op
posite directions, 
thereby achieving 
maximum cancella
tion of flux Helds 
over the enti re length 
of the resistor. 

The result is a 
truly non-inductive resistor that is about as inductive as a 
straight piece of wire the length of the resistor body. This 
efficient design means faster settling times and minimum 
distortion in all types of high frequency circuits. 

The High-Performance Capabilities of Caddock 
Film Resistors Can Provide Improved Accuracy 
and Stability to Precision Circuitry: 

Because of the special advantages of Caddock's 
resistance film technology, Caddock High Performance 
Film Resistors are often specified in the precision circuits 
that ultimately establish the overall accuracy and stability 
of the equipment. 

Examples of such applications include many types of 
precision high-voltage supplies and voltage references 
that have achieved imoroved accuracy and extended-life 

stability through the use of Caddock Type MG 
Precision High-Voltage Resistors and Type 

T912 Precision Resistor Networks. 

Additional examples of the application 
of this advanced resistor technology 

include the industry-wide use of 
Caddock Type 1776 and Type 1787 
Precision Decade Divider Resistors 
in the signal input circuits of labora
tory and bench-type digital voltage 
and current measuring instruments. 

An introduction and Index to 
these Caddock resistor technologies 

is provided on the next page. Additional 
information and technical assistance is also 

available directly from our technical staff. 

We welcome your call. 

CADDOCK 
ELECTRONICS. INCORPORATED. 

4700 
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4700 RESISTORS 

High Performance 
Film Resistors 

Micronox® Resistance Films 

For harsh environmental conditions, Caddock Micronox® 
resistors are truly unsurpassed. Produced by firing com
plex-oxide Micronox® resistance ", 
films onto ceramic core materials at 
temperatures above + 1400oF, these 
precision resistors can withstand 
extremes of temperature, thermal 
shock, overvoltage and input power. 

The r~sult is a family of high volt
age, high power precision resistors 
with an exceptional combination of 
performance advantages: 

• High Power Ratings - to 30 watts. 
• High Voltage Ratings - to 30,000 volts. 
• High Stability - as close as 0.01 % per 1000 hours in 

50,000 hour extended life. 
• High Operating Temperatures- up to + 275°C. 
• A Wide Range of Resistance Values In Many Sizes

from 30 ohms to 2000 Megohms. 

These performance advantages make Caddock Micro
nox® film resistors ideal for use in many types of electronic 
circuitry, including-

• Voltage Reference Circuits 
• High Power Density Packaging 

• Precision Feedback Circuits 
• Matched TC Resistor Pairs 

Tetrinox™ Resistance Films 
In high-accuracy instrumentation where outstanding 

circuit performance is required through variations of 
temperature and through long-term 
operation, Caddock Tetrinox™ resis
tance films are the answer. 

Constructed with advanced tech
nology complex-oxide resistance 
films that are fired onto ceramic 
substrates, Caddock TetrinoxTM film 
resistors provide a unique combina
tion of performance characteristics: 

• Ultra-Low Absolute and Ratio TC - standard to less 
than 5 PPM/oC. 

• Ultra-Precision - tolerances as tight as 0.01 %. 
• High Resistance Range - values to 10 Megohms in a 

miniature package. 
• Ultra· Stable in' Loadlife - ratio stability to within 

±0.01 % per 2000 hours. 

This special combination of advantages make Caddock 
Tetrinox™ film resistors the optimum choice in many high 
stability applications, including-
• Input Voltage Dividers in Precision Laboratory 

Instrumentation • Precision Bridge Circuits 
• Precision Voltage Reference Circuits. 

• Ultra-Stable Voltage Dividers. 
• Ultra·Low Power Precision Circuitry. 

• Decade Resistance Networks. 

Type illiG Precision High-Voltage Resistors 
Highest stability at continuous operation to 30.000 volts in 

single-resistor values as high as 2000 Megohms. 

""""Pages 1-1920 and 1-1921 

Type MS and MR Power Film Resistors 
Power ratings to 15 watts at 6000 volts in a single axial-lead resistor 

- plus. Non-Inductive Performance is available . 

• "',-- . Pages 1-1922 and 1-1923 

Type ML and MM Precision Film Resistors 
Molded case encapsulation to meet high temperature industrial 

and aerospace requirements. 

Page 1-1924 

Type MP Chassis Mounted Power Film Resistors 
High power density in both 15 and 30 watt ratings 

with center-screw chassis mounting. 

Page 1-1925 

Type MK Low Cost Precision Film Resistors 
.75 watt rating at +125°C. Resistance range from 30 ohms 

to 100 Megohms. 
Pages 1-1926 and 1-1927 

Type 1787 Current Shunt Resistor Networks 
. ~ 2-.3- and 4-decade input networks for accurate 

. '""".~'-"" current sensing in mUlti-range instrumentation. 

~ Pages 1-1928 and 1-1929 

Type 1776 Precision Decade Resistor Voltage Dividers 
;:/~=e~:;,;:;' 33 models of decade voltage dividers for accurate 
~::~i':~4~ voltage-division in multi-range digital instrumentation. 

iTI';rIT' . Pages 1-1930 and 1-1931 

Type TF Low TC Ultra·Precision Film Resistors 
The cost-effective replacement for precision 

high-value wire-wound resistors. 

Page 1-1932 

Type T912 and T914 Precision Resistor Networks 
Resistor pairs and quads with ultra-precision 

ratio characteristics for analog circuits. 

Page 1-1933 

Type TK Temp·Stable Precision Film Resistors. 

• 
Temperature coefficients to less than 5 PPM/o C 

in Single resistor values as high as 10 Megohms. 

i; Pages 1-1934 and 1-1935 

Type 1794 Custom Precision SIP Resistor Networks 
Resistor networks.with custom package size and 
custom performance. 

If you should need additional 
information on any type of Caddock resistor, 
please call or write to our engineering and 

manufacturing offices in Riverside, California. 

CADDOCK 
ELECTRONICS, INCORPORATED 

1717 CHICAGO AVENUE, RIVERSIDE, CALIF. 92507 • PHONE: (714) 788-1700 • TWX: 910-332-6108 

4700 
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4700 RESISTORS 4700 

Type MG Precision 
High-Voltage Resistors 

Highest Long-Term Stability Combined with Precision Tolerances and TC of 80 PPM/o C. 

Caddock's Micronox8 resistance films are the source of 
the Type MG Precision High Voltage Resistors' outstanding 
combination of performance features: 
• Single-resistor values as high as 2000 Megohms. 
• Maximum continuous operating voltages as. high as 

30,000 volts. 

• Overvoltage capabilities of 150% of the standard working 
voltages for all models and values. 

• Resistance Tolerances from ± 1.0% to ± 0.1 %. 

• Standard temperature coefficient of 80 PPM/oC in com
bination with resistance tolerances as tight as ±0.1 %. 

-plus 

• Typical extended life stability of 0.02% per 1000 hours as 
demonstrated by reliability testing. . 

This exceptional performance has been proven through 
many years of use in equipment that demands the highest 
reliability and stability, including TWT amplifiers, X-ray 
systems, geophysical instruments and medical electronics. 

Special Hlgh-Vollage Pulse Perfonnance 
All power ratings and maximum working voltage 

ratings are for continuous duty. These ratings are based on 
pre-stress voltage levels applied during the manufacturing 
process to provide for stable resistor performance even 
under momentary overload conditions. 

Maximum working voltages up to 60% higher than the 
values listed in the table can be achieved through special 
factory conditioning, provided the power ratings are not 
exceeded. To specify maximum working voltages above the 
values listed in the table, add a "-15" to the model number 
(Example: MG750-15) and identify the overvoltage value 
with the initial order. (Note that the standard overload and 
overvoltage ratings do not apply to the "-15" resistors.) 

Non-Inductive Performance 
Caddock's patented Exclusive Non-Inductive Design 

uses a serpentine resistive pattern that provides for neigh-
. boring lines to carry currents in opposite directions, 
thereby achieving maximum cancellation of flux fields over 
the entire length of the resistor. This efficient non-inductive 
construction is accomplished without derating of any 
performance advantages. 

Most models are available with Caddock's Patented 
Non-Inductive Design. To specify this performance, add an 
"N" to the standard model number. (Example: MG750N) 

Modol Witt· MIx. Opo,. TC Resistence Dlmonslans 
Tomp. Diolocl. ppm/ Specifications Canlinuaus 

No. 1ge Ope,. Volt (MIx.) Sl,'glh 'Ct Min. MIX, A 

MGS50 .5 SOO 22S'C 750 80 200r. 5 Meg .313 
:':.020 

MGS55 .5 SOO 22Soc 750 80 200f! 8 Meg .313 
4::.030 

MGSSO .S 1.000 225°C 750 80 400r. 10 Meg .500 
:':.030 

MGS80 .8 2,000 225'C 750 80 600!! 20 Meg .750 
:':.030 

MG710 1.0 4,000 225'C 750 80 BOOH 50 Meg 1.000 
:':.040 

MG712 .S 1,000 225°C 750 80 800!! 20 Meg .400 
.... OSO 

MG714 1.0 1,000 22S'C 750 80 200!! 20 Meg .SS2 
:':.060 

MG715 1.0 2,000 225°C 750 80 400!1 50 Meg .750 
=.060 

MG71S 1.5 4,000 225°C 750 80 SOO!! 75 Meg 1.000 
=.OSO· 

MG717 1.5 2,000 225°C 750 80 600f! 7S Meg .710 
.... 050 

MG721 2.0 4,000 225°C 750 80 200!1 100 Meg 1.000 
:':.OSO 

MG730 3.0 6,000 225°C iooo 80 500!! 250 Meg I.S00 
:':.080 

MG735 3.S 10,000 225°C 1000 80 750!1 300 Meg 2.000 
:':.080 

MG74S S.O 15,000 225°C 1000 80 lK 500 Meg 3.000 
:':.100 

MG750 5.0 10,000 225°C 1000 SO 4·00!1 500 Meg 2.12S 
:':.OSO 

MG780 7.5 IS,OOO 22S'C 1000 SO SOO!l 7S0 Meg 3.12S 
+.OSO 

MG7S5 S.O 20,000 225°C 1000 SO 8001l 1000 Meg 4.000 
...... 120 

MG810 10.0 25,000 225°C 1000 80 lK 1250 Meg 5.000 
=.120 

MG81S IS.0 30,000 225'C 1000 80 lK 2000 Meg S.OOO 
:':.120 

trempe,atu,e Caefllclent, Referenced to 2S'C,lIR taken at -IS'C and +10S'C 

B 

.094 
:':.015 

.109 
-'.025 

.094 
:':.015 

.094 
:':.015 

.094 
:':.015 

.140 
.... 030 
.150 

:':.030 
.140 

.... 030 
.140 

=.030 
.240 

+.030 
.240 

:':.030 
.240 

:':.030 
.240 

:':.030 
.240 

:':.030 
.31S 

...... 030 
.315 

...... 030 
.31S 

...... O~O 
.315 

=.030 
.350 

...... 040 

C 
.025 

:':.002 
. 02S 

.... 002 
.025 

=.002 
. 025 

=.002 
.025 

:':.002 
. 025 

.... 002 
.032 

.... 002 
.025 

...... Q02 
.025 

...... 002 
. 040 

.... 002 
. 040 

=.002 
.040 

=.002 
.040 

+.002 
.040 

=.002 
.040 

=.002 
.040 

...... 002· 
.040 

...... 002 
.040 

...... 002 
.040 

...... 002 

Resistance Tolerance: ± 1 % (tolerances to 
0.1% on special order) . 
Insulation Resistance: 100 megohms, mini
mum. 
Overload/Overvoltage: 5 ti mes rated power • 
with applied voltage not to exceed 1.5 times 
maximum contin uous operating voltage for 
5 seconds. ~R, 0.8% max . 
1:hermal Shock: MIL -STD-202, Method 107, 
Condo C, ~R, 0.5% max .. 
Moisture Resistance: MIL-STD-202, Method 
106, ~R, 0.8% max. 
Loadllfe: 1000 hours at rated power, ~R 
0.8% max . 
Lead Material: Gold Plated, . 
Encapsulation: Silicone Conformal. 

!-,.5OO .,25-r-A ---Lt 
I ... I, r 

Derating Curve: 

iWI rtmE 
o 25 so 7S ,00125150175200225250275 

AMBIENT TEMPERATURE, °c 
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Type MG Precision 
High-Voltage Resistors 

MG650 

MG655 

MG712 
.... --........•. _----.••.... _ ... , .... _-_. 

MG714 

... ~ ..... - ... - ...•. ,---~-..... ~----" 

MG730 

MG7JS 

RESISTORS 

Most models are available with Caddock's 
Patented Non-Inductive Design. To specify this 
performance, add an "N" to the standard model 
number. (Example: MG750N) 

Matched Type MG Resistor Sets with Tight Ratio Tolerances and Ratio TC Tracking. 

The temperature coefficients of 
Caddock Micronox® resistance films can be'''-,. 
controlled to provide matched sets of Type MG . c ..... 

resistors with tight ratio TC from -55° C to +105° C. 

For high voltage divider applications, ±2% ratio 
tolerance and 25 PPM/o C ratio tracking is available. 

For low voltage, high resistance applications
such as electrometer circuits or high -gain amplifiers -
±0.1 % ratio tolerance and 10 PPM/o C ratio tracking is available. 

CADDOCK 
ELECTRONICS, INCORPORATED 

...... ". 

1717 CHICAGO AVENUE, RIVERSIDE, CALIF. 92507 0 PHONE: (714)788-1700 o· TWX: 910-332-6108 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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RESISTORS 

TypeMR&MS 
Power Film Resistors 

4700 

Power Film Resistor Family with Wide Resistance Range and +275° C Maximum Temperature. 

With power ratings to 15 watts and voltage ratings as 
high as 6000 volts in an axial-lead resistor with values to 30 
Megohms. the Type MS Power Film Resistors deliver the 
performance capabilities that can simplify circuit design 
and reduce equipment cost and complexity. 

Type MS Power Film Resistors provide all these 
features in a single resistor: 

• Full power and voltage ratings. without derating -
- for non-inductive performance. 
- for high resistance values that extend the critical 

resistance value up to 10 times. 

• Higher voltage ratings without the limitations of minimum 
wire size and spacing. 

• Excellent long-term stability. 
Tests demonstrate typical stability of 0.05% per 1000 
hours over extended life. 

Micronox® Resistance Films 
Type MS performance begins with Micronoxl!!l resis

tance films, the basic element in every Caddock resistor. 
Produced exclusively by Caddock Electronics, these proven 
complex oxide films have been used reliably for 20 years in 
Caddock's precision power resistor products. 

Micronoxl!!l resistance films are fired directly onto a 
ceramic core, in air, at 1400°F. These resistance films have 
demonstrated outstanding stability when exposed to a high 
ambient temperature, thermal shock and high power 
densities. 

This unique approach to precision power resistors 
opens new design possibilities by providing wider resis
tance range, precise temperature characteristics, and higher 
temperature and power handling capability. 

Carefully Controlled Manufacturing and Test 
Procedures Assure Compliance with Strict 
Quality Control Requirements 

Manufacturing Control 

In addition to these procedures, all Type MS Resistors 
are produced under strict manufacturing controls with 
processes which include power conditioning, Overvoltage 
conditioning and maximum temperature conditioning. 

Quality Control 

From the certification and testing of all materials to the 
supervision of manufacturing processes, all Caddock Type 
MS and MR Power Film Resistors are produced under 
procedures that have been approved for conformance to 
the requirements of NASA NHB5300.4(1 C) and MIL-I-45208 
in many recent surveys. 

There's no derating of performance when you 
specify Caddock's Exclusive Non-Inductive Design. 

When non-inductive performance is specified, we 
produce these power film resistors with a serpentine resistive 
pattern that provides for neighboring lines to carry currents 
in opposite directions, thereby achieving maximum cancel
lation of flux fields over the entire length of the resistor. 

The result is a truly non-inductive resistor that.is about as 
inductive as a straight piece of wire the length of the resistor 
body. This efficient design means faster settling times and 
minimum distortion in all types of high frequency circuits. 

Non-inductive construction is available in most models. 
Specify by adding "N" suffix to Model Number. (Example: 
MS 310N) 

Reliability Verification 

Type MS Resistors are included in the Caddock 
Reliability Testing Program. Conformance to specification 
parameters including Extended Life, Shock, Vibration and 
Humidity are verified on a periodic basis. Data from MS 
resistors can be compared by similarity to other Caddock 
resistor types, since Type ML, MM, MS,' MP, MG and MK 
represent an identical combination of materials -aluminum 
oxide substrate, Micronoxl!!l resistance film and silicone 
insulating coating. 

CAOOOCK 
ELECTRONICS. INCORPORATED 

171.7 CHICAGO AVENUE. RIVERSIDE. CALIF. 92507 • PHONE: (714) 788-1700 • TWx: 910-332-6108 
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4700 RESISTORS 

TypeMR&MS 
Power Film Resistors 

MS 126. MS 150 

MS 176. MS210 

MS221 

_, 
w.tt. 

110. "" 
MR 129 .25 200 

MR 154 .40 300 

MR 178 .60 500 

MS 126 .25 200 

MS 150 .5 

MS 151 .5 300 

MS 175 .75 

MS 176 .75 SOO 

MS 210 1.0 

MS214 1.0 SOO 

MS 220 2.0 1000 

MS 221 3.0 1000 

MS 223 3.0 800 

MS 244 4.0 2000 

MS 245 4.0 800 

MS 260 6.0 2000 

MS 281 8.0 2000 

MS 310 10.0 4500 

MS 313 12.5 6000 

MS 315 15.0 

'1iIIiIlii!' 
,,~-" 

"'~-"" 

""""J_,",," 

275'C 500 150 SOil 

275'C 750 150 SOil 

275'C 750 150 SOil 

275'C 500 50 3011 

275'C 500 50 3011 

275'C 750 50 30a 

275'C 750 50 3011 

275'C 750 50 4SIl 

275'C 750 50 4sa 

27S'C 750 50 4SIl 

275'C 800 50 4S11 

275'C 800 50 4SIl 

275"C 1000 50 3011 

27S'C 1000 50 4SIl 

27S'C 1000 50 3011 

275"C 1000 SO 4sa 

275'C 1000 50 4SIl 

275°C 1000 50 4S0 

27S'C 1000 SO 5011 

275'C 1000 50 501) 

500 K 

1 Mea: 

3 Mel 

1 M,. 

2 K 

2 Mog 

2 K 

5 Mog 

3 K 

S Meg 

10 Mog 

10 Mig 

4 MIa: 

15 Mog 

6 Mea: 

15 Mog 

8 MI. 

20 Mel 

30 Meg 

1 Mel 

Dlllllnsloni 
A 8 

.188 .070 .020 
±.020 ±.015 ±.002 
.250 .094 .025 

±.020 ±.015 ±.002 
.313 .094 .025 

+.02 +.015 +.002 
.188 .070 .020 

±.020 ±.015 ±.002 
.188 .070 .020 

±.O20 ±.015 ±.002 
.250 .094 . 025 

±.oz ±.015 ±.002 
.250 .094 .025 

±.02 ±.015 ±.002 
.313 .094 .025 

±.020 ±.015 ±.002 
.313 .094 . 025 

±.020 ±.015 ±.002 

+.030 +.02.S +.002 
.400 .140 .025 

±.060 ±.030 ±.002 
.575 .165 • 032 

±.050 ±.030 ±.002 
.480 .230 .040 

±.060 ±.030 ±.002 
.950 .230 • 040 

±.060 ±.030 ±.002 
;570 .300 .040 

±.060 ±.030 ±.002 
.970 .300 .040 

±.060 ±.030 ±.002 
.910 .350 . 040 

±.060 ±.040 ±.002 
1.25 .350 .040 

+.070 +.040 +.002 
2.00 .350 .040 

±.OSO ±.040 ±.002 
2.00 .3S0 .040 

±.O80 ±.O40 ±.OO2 

!1::ro;. 
Silicone 

Conformal 
Silicone 

Conformal 
Silicone 

Conformal 
Silicone 

Conform.' 
Silicone 

Conformal 
Silicon • 

Conformal 
Silicone 

Conformal 
Silicone 

Conform.1 
Silicon • 

Conformal 
Silicone 

Conformal 
Silicone 

Conform" 
5111=n • 

Conform.' 
Silicone 

Conform.' 
Silicon • 

Conformal 
Silicon, 

Conform.' 
Silicon, 

Conform.1 
Silicon • 

Conforml' 
Silicone 

Conform.1 
Silicone 

Conformal 
Silicone 

Conformal 

All of the Type MS 
Power Film Resistors 
are constructed with 
Micronox@ resistance films: 
bonded to a high strength solid ceramic 
core. Nickel alloy end caps and gold plated 
,axial leads complete the assembly. Encapsulation 
is provided by a silicone conformal coating: 

Ludwi .. 
Specifications 
Resistance Tolerance: ± 1 % .(tolerances to 

Nickel 0.1% on special order). 
Nickel Insulation Resistance: 100 megohms. mini-
Nick,l mum. 

Overload/Overvoltage: 5 times rated power 
Gold Plilid with applied voltage notto exceed 1.5 times 
Gold Plated maximum continuous operating voltage for 
Gold PI,ted 5 seconds. ~R, 0.5% max. or 0.5 ohms max., 

whichever is greater. 
Gold Plated 

Thermal Shock: M I L-STD-202, Method 107, 
Gold Plated Condo C, ~R. 0.5% max. or 0.5 ohms max., 
Gold Pleted whichever is greater. 

Gold PI,ted Moisture Resistance: MIL-STD-202, Method 
106, ~R, 0.5% max. oi 0.5 ohms max., 

Gold PI.ted whichever is greater. 
Gold Piliid Loadlife: 1000 hours at rated power, ~R 
Gold PI,ted 0.5% max. or 0.5 ohms max:, whichever is 

Gold PIIlod 
greater. 

Gold Pliled 1'500 ,'25--j-- A ---j~B C 

I Gold Pilled I - \, I 
Gold Pilled 

Gold PI,ted Derating Curve: 

Gold Pllled 
A - all MS models 

except MS 126, 
MS 151. MS 176. 

Gold Pilled 

8 - MS 126. MS 151. i~llit_ tTemperature Coefficient: Referenced to 2s oC,lI.R taken at -1S' e and +10S'C MS 176. MR 129. 
MR 154, MR 178. 

25 so 75100125ISOI15200225250275 

AMBI[NTTEW'£RATURE, ·c 

CADDOCK 
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RESISTORS 4700 

TypeML&MM 
Precision Film Resistors 

High-Temperature Resistors for Geophysical, Aerospace and Industrial Requirements. 

Type MM and ML resistors have a proven performance history in industrial, 
computer, military and space applications. With power ratings up to 3 
watts and resistance values to 15 megohms, these outstanding resistors are 
ideal for applications requiring tolerances as close as 0.1% and extended life 
stability of 0.1% per 1000 hours. 

The Type MM Precision Film Resistors provide a maximum operating 
temperature range of +275° C and both the Type MM and the Type ML have 
temperature coefficients of only 50 PPM/DC over the range from -15°C 
to +1 05° C. 

M"'"I Will· MI •• o,lr. Dilloci. Te 
110. "" Volll," l~:'i Slr'l!h Pii! 

MM 112 . 12 200 275'C 400 SO 

MM 125 .ZS ZOO 27S'C SOD SO 

MM IS2 .4 300 27S'C 750 SO 

MM 177 .6 SOO Z7S'C 7S0 SO 

MM 21S 1.0 BOO 27S'C 1000 SO 

MM 216 I.S 1000 27S'C 1000 SO 

MM Z17 1.5 BOO Z7S'C ISOO SO 

MM 2Z4 Z.O 2000 27S'C I SOD SO 

MM 22S 2.0 BOO 27S'C 2000 SO 

MM 236 3.0 2000 27S'C 2000 50 

ML 104 .OB 200 17S'C 400 SO 

ML 114 .IS 200 17S'C SOO SO 

ML 124 .2S 300 17S'C 750 50 

ML 131' .4 SOD 17S'C 7S0 50 

MllBI .6 600 17S'C 750 SO 

Ml ZI2 1.0 1000 17S'C 1000 SO 

ML 213 1.0 800 17S'C ISOO SO 

Ml21B 1.2S 2000 17S'C 1500 50 

Ml219 1.2S 800 I7S'C 2000 SO 

ML 226 2.0 2000 I7S'C 2000 50 

Construction includes Micronox@ 
resistance films fired onto a high strength 
solid ceramic core. End cap construction 
and a molded case completes the resistor 
assembly and provides increased re
sistance to abrasion and solvents. 

Caddock's Exclusive Non-Inductive 
Performance can also be specified for 
most of these resistors by adding the uN" 
suffix to the model number. (Example: 
MM 236N) 

Rililllnci Dlmllliioni Enelp· 
Min. Mil. A • C .I.tian 

4S!l SOO K .160 .06S .016 Blick 
+.010 +.010 +.OOZ Molded Type 

30\1 I Me. .IBB .070 .OZO Blick 
+.OZO +.OIS +.OOZ Molded Type 

30\1 2 Me. .ZSO .094 . 02S Blick 
+.OZO +.006 +.002 Molded Type 

4SIl S Me. .313 .094 .OZS Black 
+.OZO +.006 +.OOZ Molded Type 

4S!l 10 Me. .400 .ISO .OZ5 Blick 
+.OZO +.010 +.OOZ Molded Type 

4SIl 10 Me. .6ZS .190 .03Z BlIck 
+.030 +.OZO +.OOZ Molded Type 

301l 4 Me. .SOO .ZSO .040 Blick 
+.030 ±.020 +.002 Molded Type 

4SIl IS Me. 1.00 .Z50 .040 Bilek 
+.030 +.OZO +.OOZ Molded Type 

3D!! 6 Me. .600 .330 .040 Blick 
+.030 +.OZO +.002 Molded Type 

451l 15 Me. 1.00 .330 .040 Blick 
+.030 +.020 +.002 Molded Type 

SOil 300 K .160 .065 .016 Transfer 
+.010 +.010 +.002 Molded Type 

SOil 500 K .188 .070 .020 Transfer 
+.020 +.OIS +.002 Molded Type 

SO\I 600 K .250 .094 .025 Transfer 
+.020 +.006 +.002 Molded Type 

50!! I Meg .313 .094 .02S Transfer 
+.020 +.006 +.002 Molded Type 

SOil S Me. .400 .150 .02S Transfer 
+.020 +.010 +.002 Molded Type 

4SI! 10 Me. .62S .190 .032 Transfer 
+.030 +.020 +.002 Molded Type 

301l 4 Meg .SOO .2S0 .040 Transfer 
+.030 +.020 +.002 Molded Type 

451l 15 Me. 1.00 .ZSO .040 Transf.r 
+.030 +.020 +.002 Molded Type 

3D!! 6 Me. .600 .330 .040 Transfer 
+.030 +.020 +.002 Molded Type 

45\1 IS Me. 1.00 ,330 .040 Transfer 
+.030 +.020 +.002 Molded Type 

tTemperature Coefficient: Referenced to 25°C, AR taken at -lS·C and +105°C 

CADDOCK 
. ELECTRONICS, INCORPORATED 

Specifications 

Resistance Tolerance: ± 1% (tolerances to 
0.1% on special order) . 
Insulation Resistance: 100 megohms, mini
mum . 
Overload/Overvoltage: 5 times rated power 
with applied voltage not to exceed 1.5 times 
maximum continuous operating voltage for 
5 seconds. ~R, 0.5% max. or 0.5 ohms max., 
whichever is greater. 
Thermal Shock: MIL-STD-202, Method 107, 
Condo F, ~R, 0.2% max. or 0.5 ohms max., 
whichever is greater. 
Moisture Resistance: M I L-STD-202, Method 
106, ~R, 0.5% max. or 0.5 ohms max., 
whichever is greater. 
Loadlife: 1000 hours at rated power, ~R 
0.5% max. or 0.5 ohms max., whichever is 
greater. 
Lead Material: Gold Plated. 

Derating Curve: 

HI o 1lllmu~ 255075100125150175200225250275 
AMBIENT TEMPERATURE, °C 

A-ML 

8-MM 
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4700 RESISTORS 

Type MP Chassis Mounted 
Power Film Resistors 

Type MP Chassis Mounted Power Film Resistors are made with 
Micronox® resistance films fired onto a ceramic substrate which is ther
mally bonded to an anodized aluminum base. By mounting this assembly 
directly to a metal surface for improved heat transfer, the high power 
capabilities of these unique resistors can provide increased packaging 
densities in many types of electronic equipment. 

The special performance features of the Type MP Power Film Resis
tors include: 

• Two case sizes that provide 15 watt and 30 watt ratings. 

• Single-screw mounting to simplify attachment to the chassis or 
other heat conducting surface. 

• A molded silicone case that encapsulates the resistor assembly to 
meet stringent environmental specifications. 

• Extended-life stability better than 0.01 % per 1000 hours has been 
demonstrated through a 5112 year, 50,000 hour program of contin
uous load-life testing. 

Detailed information on power ratings versus ambient temperature 
and chassis area has been provided on this page. A detailed report on the 
results of extended-life stability tests is available from ~he applications 
engineering group at Caddock Electronics, Inc. 

Modol PDwer MaL Dlel. High Resistance Dimensions 
No. Hatingt Voltage Sir. Temp. TCI 

Hange Terminals 
Min. Mal. A B C D 

MP312 15 Watts 300 600 50 / lOll 1200 K .600 1 .188 1 .185 1 .092 Gold Plated Solder Lugs 

MP330 30 Walls 450 1000 50 lOll 1200 K .850 1 .250 1 .250 1.142 Gold Plated Solder Lugs 

t Power rating based on chassis mounting 
with MP 312 on a 6" x 4" x 2" x .040" 
aluminum chassis and MP 330 on a 5" 
x 7" x 2" x ,040" aluminum chassis. 

* TC: 50 ppm referenced to 25 'c, ilR taken 
at +150'C and +275'C. (Low temp. 
TC will be nominally -85 ppml 'c at 
-55'C. See typical R-T curve.) 

DERATING CURVE TYPICAL R-T CURVE 

i~11tHOOJ "" <l 
~ , 

n so 75 100125150 175200 225 250275 50 100 150 
AM8J£NTTEMP(RATUR£, 'e HMPERATUR£, ·C 

Stacked Type MP assemblies - constructed by bolting 
resistors between aluminum heat dissipating plates
provide a simple means of further improving packaging 
densities. 

These charts of power ratings versus ambient tempereture 
and chassis area show the high power levels that can be 

achieved with forced air cooling and with convection cooling in either 
vertical or horizontal orientation. 

POWER RATING POWER RATING 

FOR STACKED MP 312 POWER RESISTORS FOR CHASSIS MOUNTED SINGLE RESISTORS 

\ I I ITl1l I un: 1'1: I 

U.S. Patent No's 3,636,493 and 3,649,944 Other patents pending. 

CADDOCK 
ELECTRONICS, INCORPORATED 

4700 

SPECIFICATIONS 

Resistance Tolerance: ±1% standard 
(Other tolerances on special order.) 
Insulation Resistance: 10,000 Megohms, 
dry. Method - Mil-R-18546D, para. 4.6.8. 
Solderability: Per Mil-R-18546D, para. 
3.7, para. 4.6.4. 
Terminal Strength: Per Mil-Std-202, 
Method 211, Condo A (Pull Test). 5 Ibs., 
and Condo B (Bend Test). Max. L'lR, .2% 
or .2fl, whichever is greater. 
Thermal Shock: Per Mil-R-18546D, para. 
4.6.9, max. L'lR, .5% or .2fl, whichever is 
greater. 
Momentary Overload: 2 times rated 
power or 1.5 times max. allowable work
ing voltage, whichever gives the lower 
power, for 5 seconds. Max. L'lR, .5% or 
.2fl, whichever is greater. 
Moisture Resistance: Mil-Std-202, Meth
od 106B, less steps 7a and 7b, max. L'l R, 
.5% or .2fl, whichever is greater. 
Life: Per Mil-R-18546D, para. 4.6.12, 
1,000 hrs., Max. L'lR, 1% or .2fl, which
ever is greater. 
Shock, Medium Impact: 50G, per Mil-Std-
202, Method 205, Condo C. 
Vibration, High Frequency: Per Mil-Std-
202, Method 204, Condo B, Max. L'lR .2% 
or .2fl, whichever is greater, through 
shock and vibration sequence. 

D·HolE F'OR MOUNTING 
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RESISTORS 4700 

Type MK Low Cost 
Precision Film Resistors 

Radial-Lead Resistors with Resistance Range from 10 ohms to 100 Megohms. 

Here are the low cost precision resistors that provide high 
density packaging in large volume printed circuit applications. 
Available in two miniature rectangular package configurations 
with standard lead spacings, Type MK Precision Film Resistors 
now cover the entire resistance range from 10 ohms to 100 
Megohms. 

Constructed with Caddock Micronox® resistance films 
fired onto a solid ceramic substrate, Type MK Precision Film 
Resistors combine all of these outstanding advantages: 

• ±1% resistance tolerance is standard and tolerances to 
±0.1% are available on special order. 

• Operating temperatures are from -55° C to +175° C. 

• Full power rating at +125° C. 

• Temperature Coefficient.is only 50 PPM/oC up to 10 Meg
ohms and 80 PPMJOC up to 100 Megohms, referenced to 
25° C with the AR taken at -15° C and +105° C. 

• Extended life stability is typically better than 0.1% per 1000 
hours. 

• Caddock's Non-Inductive Performance provides greater 
pulse fidelity and wider bandwidths in high frequency 
circuits. 

This combination of performance advantages in a small, 
standardized case can simplify many engineering and produc
tion problems: 

One size of Type MK resistor can replace many sizes of 
axial lead resistors. 

This table of "RN" style axial lead resistors shows the many 
sizes and power ratings that can be replaced with either of the 
two models of Type MK Precision Film Resistors within the 
maximum allowable voltage ratings. 

Comparison 01 Type MK and "RN" Ratings and Dimensions 

Resistor Power Maximum Mounting 

Type Rating Resistance Hole 
Spacing 

MK120 .50WT. 40 MegDhms .150 U Even the smallest or MK 620 
Type MK resistor 

MK132 .75WT. 100 Megohms .200 ! cano~i~~s~e ~~ or MK 632 
type resistors. 

RN50 .05WT 1 Megohm , .400 ~ 
RN 55 .tOWT 5 Megohms .500 ~ 
RN60 .125WT 10 Megohms .625 ~ 
RN65 .25WT 20 Megohms .B7S t1 RN 65 h 
RN70 .SOWT 40 Megohms 1.000 r1 RN 70 h 

All outline drawings full size - dimensions in inches. 

The largest Type MK - rated at .75 watt - requires less 
board space than even the 1/20th watt RN50. 

The smallest Type MK - rated at .5 watt - provides power 
dissipation equal to the RN70 resistor. The RN70 resistor re
quires a mounting hole spacing of 1" and a side-to-sidespacing 
of .250 inches, resulting in a total mounting area of .25 square 
inches - 10 times the area required for a .75 waH Type 
MK resistor I 

One standard resistor configuration can simplify board layouts. 

With the exceptionally' wide range of resistances that are 
available in each model of Type MK Precision Film Resistors, 
circuits can now be designed for 
maximum packaging densities 
without the need for 
leaving extra space 
where resistor value 
changes can require larger 
resistors or non-uniform 
lead spacings. 

Standardization of resistor Size can 
speed assembly procedures and reduce procurement costs. 

The standardization of resistor size can pay additional 
dividends by simplifying assembly procedures. The radial 
leads do not require additional bending prior to insertion, and 
the standard lead spacing can reduce the time required for 
assembly. 

The combination of higher power rating and smaller size 
can also lower procurement costs. By reducing the wide variety 
of sizes and types of axial lead resistors to a single, 'standard
ized' resistor type, unit prices can be lowered and inventory 
problems simplified. 

Low Quantity Prices - Fast Delivery 

Quantity prices for Type MK Precision Film Resistors are 
low, with many values priced under 60 cents each in medium
to-large production orders. 

A pricing schedule for all values and models of Type MK 
Precision Film Resistors is available upon request. For specific 
price and denvery information,call or write to the main offices 
of Caddock Electronics in Riverside, California. 

CADDOCK 
ELECTRONICS, INCORPORATED 
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4700 

Type MK Low Cost 
Precision Film Resistors 

Type MK Precision Film Resistors - Standard Resistance Range 

Model Watt· Max. 
No. age Voltage 

MK 120 .5 200 

MK 132 . 75 400 

Resistance Tolerance: ,t 1 % (tolerance to 
±.1 % on special order). 
Operating Temperature: - 55'C to 175'C. 
Overload: 5 times rated power for 5 sec
onds, R shift .15% max., or .2 ohms max., 
whichever is greater. 

Oper. Dielect. TC Resistance 
Temp. Str'gth ppm' 

Min. Max. 
Dimensions 

(Max.) 'Ct 

175"C 300 50 30 II 2 Meg. Ref. Case "A" Dwg. 

175'C 400 50 3011 5 Meg . Ref. Case "8" Dwg. 

Overvoltage: 1.5 times max. voltage for 5 
seconds, R shift .15% max., or .2 ohms 
max., whichever is greater. 

Thermal Shock: Mil-Std-202, Method 107, 
Condo S, shift .2% max., or .2 ohms, max., 
whichever is greater. 
Moisture Resistance: Mil-Std-202, Method 
106, R shift .5% max., or .2 ohms, which
ever is greater. 

Encap· 
sulation Leadwire 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Loadlife: 1000 hours at rated power, R 
shift .4% max., or .2 ohms, whichever is 
greater. 
Insulation Resistance: 10,000 Megohms, 
minimum. 

Type MK Precision Film Resistors - Extended Resistance Range 

Model Watt· Max. 
No. age Voltage 

MK620 .5 200 

MK 632 .75 400 

Resistance Tolerance: ± 1 % (consult fac
tory for tighter tolerances). 
Operating Temperature: -55'C to 175'C. 
Overvoltage: 1.5 times max. voltage for 5 
seconds, R shift .5% max. 

Oper. Dielect. TC Resistance 
Temp. Str'gth ppm' Dimensions 
(Max.) 'Ct Min. Max. 

175·C 300 BO 2 Meg. 40 Meg. Ref. Case "A" Dwg. 

175"C 400 BO 5.1 Meg . 100 Meg. Ref. Case "8" Dwg, ... 
Thermal Shock: Mil-Std-202, Method 107, 
Condo S, R shift .5% max. 
Moisture Resistance: Mil-Std-202, Method 
106, R shift .5% max. 

Encap-
5ulation Leadwire 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Loadlife: 1000 hours at rated power, R 
shift .5% max. 
Insulation Resistance: 10,000 Megohms, 
minimum. 

tTemperature Coefficient, Referenced to 25'C, AR taken at -15'C and +105'C 

Case "A" 
Model MK 120 and MK 620 

.245 ±·01°1 r-

1 
l+~ 

.150 ±.015 I I 
(CENTERED) -J ~ 

r.095 ±.005 

:=1245 ±.010 

.025 DIA. 
"'.002, 
22 GA. 

_ LEADWIRE 
OFFSET .012 

FROM 
CENTERLINE 

100 

~ 80 
ci 
(§ 60 

DERATING CURVE ..J 

'" 40 
w 
~ 20 

a: 0 

ALL DIMENSIONS IN INCHES 

" , 
1\ , 

25 50 75 100125150175200225 

AMBIENT TEMPERATURE, °C 

CADDOCK 
ELECTRONICS, INCORPORATED 

Case "8" 
Model MK 132 and MK 632 

.290 ±.0101 

1 1"::; 
.025 DIA. 

.002, 
22 GA. 

LEADWIRE 
OFFSET .012 

FROM 
CENTERLINE 

~ .200 ,t.015 (CENTERED) 
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RESISTORS 

Type 1787 Current Shunt 
Resistor Networks 

Accurate Current Sensing in Multi-Range Instrumentation 

Type 1787 Current Shunt Resistor Networks utilize 
Caddock's Micronox® resistance films and advanced high 
thru-put laser manufacturing capabilities to achieve many 
vital advantages in precision current measurement cir
cuits. including laboratory and bench-type digital instru
mentation: 

• The thin-profile single-package configuration replaces 
as many as four discrete current shunt resistors. 

• The monolithic construction and standardized lead 
spacing simplifies installation. 

• Caddock Micronox® resistance films provide excep
tional stability for improved long-term measurement 
accuracy. 

Eighteen standard models in six network arrangements 
provide the specific accuracy and resistance values required 
for a wide range of current measuring instruments and 
circuits. 

Prototype quantities of most models of the Type 1787 
Current Shunt Resistor Networks can be delivered from 
stock to within 6 weeks ARO. 

ResistanceYallles P .... , Rafl., 
WaHs M.d,1 

N •. 
R, R I Re R. R, R, Re 

1787-31 999.9 II 99.911 9.911 0.911 0.21 0.21 O.SO 

1787-312 999.9 II 99.911 9.911 0.911 0.21 0.21 O.SO 

1787-41 uioo II 100 II 10 II III 0.21 0.21 O.SO 

1787 -412 1000 II 100 II 10 II III 0.21 0.21 O.SO 

1787-1 999 II 99!l 911 MIA 0.21 0.21 0.71 

1787-13 999 II 9911 911 MIA 0.21 0.21 0.75 

1787-535 99911 9911 911 MIA 0.25 0.25 0.75 

1787-5352 99911 9911 911 MIA 0.25 0.25 0.71 

1787 -6 1000 II 100 II 1011 MIA 0.25 0.25 0.75 

1787-64 1000 II 100 II 1011 MIA 0.21 0.21 0.75 

1787-641 1000 II 100 11 1011 MIA 0.25 0.21 0.71 

1787-6452 1000 Il 100 Il 1011 MIA 0.21 0.25 0.75 

1787-7 9911 91l MIA MIA 0.25 0.75 MIA 

1787-73 991l 911 MIA MIA 0.25 0.75 MIA 

1787-735 991l 911 MIA NIA 0.25 0.75 MIA 

1787 -7352 991l 91l MIA MIA 0.25 0.75 MIA 

1787 -13 99.911 9,91l 0.91l MIA 0.25 O.SO 1.0 

1787-132 99.91l 9.911 0.91l MIA 0.25 O.SO 1.0 

MII.P'wer 
Rali., 
Watts AI· 

R. 
T.t,ll'IIl. 

1.0 1.0 1 

).0 1.0 1 

1.0 1.0 2 

1.0 1.0 2 

MIA 0.71 3 

MIA 0.75 3 

MIA 0.75 3 

MIA 0.71 3 

NIA 0.75 4 

NIA 0.75 4 

. MIA 0.71 4 

MIA 0.75 4 

NIA 0.75 5 

MIA 0.75 5 

NIA 0.75 5 

MIA 0.75 5 

N/A 1.0 6 

MIA 1.0 6 

CD Ablolute Resistance Tolerance: Toler
ance of RA. Rs. Rc or RD when meas
ured In accordance with proper Figure 
No 

@ Absolute Temperature Coefficient: Temp
erature coefficient of RA. Rs. Rc or RD 
from O'C to 70'C. referenced to +25'C. 

.@ Load Life: Stability of RA• Rs. Rc or RD 
with full power applied individually for 
2000 hours at +70'C. 

CADDOCK 
ELECTRONICS, INCORPORATED 

AbIOIUI. M.mlllilln Ab,olutoSbbllily 
Rt~.t .... Absolut. MD. " Chan,. I. 
ToleralCI Te R"I.b."V,I .. 

" ppm/"C 
CD (1) LoIIIUI, Sh,RLlI. 

(1) 0 
0.21 flO 0.01 0.03 

0.10 flO 0.03 0.02 

0.21 flO 0.01 0.03 

0.10 80 0.03 0.02 

0.21 SO 0.04 0.02 

0.10 SO 0.02 0.01 

0.05 SO 0.02 0.01 

0.02 SO nOI 0.01 

0.21 SO 0.04 0.02 

0.10 SO 0.02 0.01 

0.05 SO 0.02 0.01 

0.02 SO 0.01 0.01 

0.25 SO 0.04 0.02 

0.10 SO 0.02 0.01 

0.05 SO 0.02 0.01 

0.02 SO 0.01 0.01 

0.25 100 0.05 0.03 

0.10 100 0.03 0.02 

® Shelf Life: Stability of RA. RB• Rc or RD 
for six months at shelf conditions. 

Storage Temperature: -55'C to +105'C. 
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4700 RESISTORS 

Type 1787 Current Shunt 
Resistor Networks 

Figure 1 - Model Nos. 1787-31 and 1787-312 Figure 2 - Model Nos. 1787-41 and 1787-412 
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Figure 3 - Model Nos. 1787-5, 
1787-53, 1787-535 and 1787-5352 
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Figure 4 - Model Nos. 1787-6, 
1787-64, 1787-645 and 1787-6452 
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Figure 5 - Model Nos. 1787-7, 
1787-73, 1787-735 and 1787-7352 
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Figure 6-Model Nos. 1787-13 and 1787-132 
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RESISTORS 4700 

Type 1776 Precision Decade 
Resistor Voltage Dividers 

Input Voltage Dividers for Digital Multimeters and Range.;.Switching Instruments. 

Produced with Caddock Tetrinox@l re-
sistance films to achieve an exceptional V'N' <>--

combination of accuracy, teniperature sta- 9M 

bility and long-term stability, these edge- f-------o ~ "Vout, 
10 

mount precision decade resistor voltage 900K 

dividers are now being widely specified for ~ ~"VOUTI 
use in the input signal circuits of bench and 90K 

laboratory digital instruments. :------0 !!!! =VOUT~ 
1000 

9K 

In addition to requiring less board ~ ~=VOUT. 
10,000 

space, these compact resistor networks 1K 

deliver higher performance than selected 
discrete resistor sets and thin-film networks. 

luiSllftCl f.flllS AII"IItl _.tit _lot. 
M,d,1 Vlltal' Tll,rlllcl TII.flllCt TC 

lID Til· I.tin, % % 1II111111,·e 
·1 ·2 ·3 •• .~ CD CD 

1776-9 9.9 MeR go. 10' - - 1 1200 0.21 0.1 10 

1776-91 9.9 Mel 9011.. 10' - - 1 1200 0.21 0.01 10 

1776- 912 9.9 Mel 90' 10' - - 1 1200 0.25 0.02 10 

1776-82 9.9 Meg 90' 10' 1 1200 0.25 0.25 10 

1776-8 9.9 Meg 90' 10' I 1200 0.21 0.1 10 

1776-81 9.9 Meg 90' 10. I 1200 0.21 0.01 10 

1776-1 9Mtg 900' 90. 10' - 2 1200 0.21 0.01 30 

1776-14 gMeg 900 • 90' 10' - 2 1200 0.25 0.1 30 

1776 -72 gMeg 900. 90. 10' - 2 1200 0.25 0.25 10 

1776-7 9Mti 90011. 90' 10' - 2 1200 0.21 0.1 10 

1776-71 9Mea 900 • 90. 10' 2 1200 0.21 0.01 10 

1776-10' 9Mtg 900 • 90. 10' - • 1200 +0. -0.5 0.1 10 

1776 - 10\" gMeg 900 • 90' 10' - • 1200 +0:-05 0.1 10 

1776-532 900' 90' 9' 900 - 5 300 0.25 0.25 25 

1776-53 900, 90, 9' 900 '5 100 0.1 0.1 25 

1776- 542 900. 90' 9, IK 5 100 0.25 0.21 21 

1776- 5' 900, 90' 9' IK 5 100 0.1 0.1 25 

1776-63 900' go, 9' 900 - 6 100 0.1 0.1 25 

1776 -64 goo, go, 9, IK - 6 300 0.1 0.1 25 

1776 -212 gMeg 900' 90' 9' 900 3 1200 0.25 0.21 so 
1776·23 9Mtg 900 • 90. 9' 900 1 1200 0.1 0.1 so 
1776-231 9Meg 900K go. 9' 900 1 1200 0.1 0.01 10 

1776-2'2 gMeg 900' go. 9. I' 3 1200 0.25 0.21 SO· 

1776 24 9Meg 900. 90' 9. IK 1 1200 0.25 0.1 so 
1776-241 9Mel 900 • 90. 9' 'IK 1 1200 0.25 0.01 so 
1776 -732 gMeg 900' 90' 9. 900 7 1200 0.21 0.21 so 
1776· 13 9Mtl 90011. 90' 9. 900 7 1200 0.1 0.1 10 

1776-7'2 gMeg 90011. 90' 9' 1K 7 1200 0.21 0.25 SO 

1776-74 9Mta: 900'" 90' 9' I' 7 1200 0.21 0.1 so 
1776-832 9Mtl 90011. 90. 9' 900 8 1200 0.21 0.21 SO 

1776-83 9Mel 90011 90' 9' 900 8 1200 0.1' 0.1 10 

1776-842 gMeg 900 • go. 9. 1, 8 1200 0.25 0.21 SO 

1776 8. 9Meg 900K 90' 9K IK 8 1200 0.21 0.1 SO 

Resrstorslsolated 

Q) Ratio Tolerance:' Maximum ratio difference 
between any two resistors in the network. 

Q) Rallo Temperature Coefficient: Ratio track 
between any two resistors in the network 
Irom O°C to +70oC. 

Q) Voltage Coefficient 01 Ratio (ppm/volt): R, In 
series with any combination 01 R,. R" R. and 
Rs, 100 volts to 1200 volts. 

o Load Llle: Ratio stability 01 resistance under 
lull load. 1200 volts DC applied to all resis
tors In series lor 2000 hours at +700 C. 

o Shell Stability 01 Rallo: Six months at shell 
conditions. 

CADDOCK 
ELECTRONICS, INCORPORATED 

The 33 standard models in the ex-
panded 'family' of Type 1776 resistor 
networks now incl ude -

• 3-, 4- and 5-decade volfage 
with ratios from 10:1 to 10,000:1 

dividers 

• 1,200 volts continuous ratings and over-
voltage to 2,000 volts. 

• Many combinations of ratio and absolute 
tolerances and ratio and absolute TC. 

For complete information on quantity 
price and delivery, call our main offices 
in Riverside, California. 

_.liI '.1taJ1 1.liI SlIbtlitJ 

TC CHlici'lt % CII1"I'illl.lil 

"III,·e .fl.li, Lt'. slI.n 0,,,· 
CD 

,1,11,,,11 LH. lit' nltlll 
CD @ <D @ 

10 0.02 0.01 0.001 0.01 

10 0.02 0.01 0.001 0.01 

I 0.02 0.01 0.001 0~1 

25 0.3 0.04 0.02 0.04 

21 0.2 0.02 0.01 0.02 

21 0.2 0.02 0.01 0~2 

10 0.02 0.01 0.005 QOI 

10 0.02 0.01 0.001 ODI 

30 0.3 0.04 0.02 0.04 

21 0.2 0.02 QOI 0~2 

21 0.2 0.02 QOI om 
10 M2 0.01 0.005 0.01 

I 0.02 0.01 0.005 0.01 

25 OA 0.04 Q02 . 0.04 

25 0.1 0.02 0.01 0.02 

25 0.' 0.04 0.02 0.04 

25 0.1 0.02 0.01 0.02 

10 OJ 0.01 0~05 O~I 

10 OJ 0.01 0.005 0.01 

10 0.3 0.04 0.02 0.04 

so 0.2 0.02 0.01 M2 

10 0.2 M2 0.01 0.02 

so 0.3 0.04 0.02 Q04 

so 0.2 0.02 0.01 0.02 

10 0.2 0.02 0.01 0.02 

SO 0.5 0.04 0.02 D.O. 

so 0.5 0.04 0.02 0.04 

so 0.1 0.01 0.02 0.01 

so 0.1 on. 0.02 Q04 

SO 0.1 QO' 0.02 0.04 

SO 0.1 0.04 0.02 Q04 

SO. 0.5 0.04 0.02 D.O' 

so 0.5 0.04 0.02 0.0' 

® Overvoltage: Maximum voltage 011.67 times 
rated DC voltage. Volts DC or peak AC ap
plied to R, and any combination 01 R,. R,. 
R., and Rs in series with RI lor 10 seconds. 

CD Voltage Rating: DC or RMS AC voltage ap
plied to all resistors in series. 
Storage Temperature: -55°C to +85°C. 
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4700 RESISTORS 

Type 1776 Precision Decade 
Resistor Voltage Dividers 

Figure 1 Figure 2 
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-;:;:' 

Type TF Low TC 
Ultra-Precision Film Resistors 

Absolute TC to 5 PPM/oC - Values from 1 kohm to 125 Megohms - Absolute Tolerance to ±O.01%. 

Type TF precision resistors employ the Caddock Tetrinoxil!) resistance 
films - the resistance system that sets a new standard for high value, 
ultra-stable precision resistors that provide an exceptional combination of 
performance characteristics: 

• Ultra -Precision - Seven standard resistance tolerances from ± 1 % 
to ±0.01% 

• A Wide Range of Resistance Values - from 1 kohm to 125 Megohms. 
• Low Temperature Coefficients - 5 PPM/o C, 10 PPM/o C and 15 PPM/o C. 

• Lo,:,g-Term Stability - to 0.01% per 1000 hours. 

This completely new approach to quantity production of ultra
precision resistors is the result of combining our unique complex-oxide 
technology with an advanced high thru-put laser manufacturing capability. 

Type TF - Standard Resistance Range - 1 kohm to 10 Megohms. 

IIldll M ..... WIIIIp 
llaim ... Rnlstlllce Dlmenslln 
CUtl'.OIS 

AllllLuds Rldlll Lnds @+71I"C. 0, ... VoltIp IIln. 110. A 8 

TF 020 N TF 020 R .33 300 1 K 2 Meg .75 ±.020 .375 ±.020 

TF 050 N TF 050 R .75 1400 10K 10 Meg 1.5 ±.020 .50±.020 0-. ~ eo . 

Load Stability: ~ " Shelf Ufe: Typically 0.005% per year. 
~ :: 
# , 

001% 0.02% 003% 

MAXIMUM % ..1 R PER 1000 HOURS. 

Type TF - Extended Resistance Range - 2 Megohms to 125 Megohms. 

1I0d.IM ..... w.\IIp Mulm ... • .. Istlllet D .... slons 
ClIti .... 

AllllLuds bllllLuds @+71I"c. Up ... VoHlp III •. 1111. A 8 

TF 626 N TF 626 R .33 300 2.01 Meg 35 Meg ·.75±.020 .375 ±.020 

TF656 N TF 656 R .75 1400 10.01 Meg 125 Meg 1.5 ±.020 .50 ±.020 

Load Stability: 1000 hours at rated voltage at I Shelf Life: Typically 0.010% per year. 
+70'C. maximum l>R 0.03%. 

I TYPICAL lWO PLACES - I-......L -1- . II 1--,., ".'" -i--'--+I I I .D7' ".020 ~Ik-. 

'::::r-t>=T-·l+-==-

Custom Type TF Resistors 

Additional cost savings can be 
realized when your high volume 
ultra-precision Type TF 
resistor is optimized for: 

• Voltage rating. 
• Power rating. 
• Mechanical configuration. 
• Ratio matched sets. 

r-· --1 .075 "'= -1 r-.... ~.~:l.+ I 
.5 ±.125 

-*--~ Radial lead spacing: 

.60 t..D2 for Models TF 020 Rand TF 626 R 
1.35 t..D2 lor Models TF 050 Rand TF 656 A 

ELECTRONICS. INCORPORATED 

Specifications 
Apply to all Type TF resistor models 

Absolute Temperature Coefficient: 
5 PPM/DC, 10· PPM/DC or 15 PPM/DC. 
Referenced to 25°C, .:1R taken at -15°C 
and +105°C. 
Resistance Tolerance: ±0.01%, ± 0.025% , 
±0.05%, ±0.10%, ±0.25%, ±0.50%, ±1.0%. 

Storage Temperature: -55°C to +105°C. 

Leadwlre: Tinned Copper. 

Derating Curve: 

r:g a" i .. 
D 

o 35 70 10S 

AMBIENT TEMPERATURE. oc 

Ordering Information 

TF050R -10 Meg - 0.01% -10 PPMI'C 

Mo:Imb:fToIce T 
. Temperature 

ReSistor Value Coefficient 

And for special requirements. custom 
Type TF resistors are available with: 

• TCs of 5 ppm/DC, 10 ppm/o C 
15 ppm/o C or 25 ppm/o C. 

• Shelf stability of 0.0025% per year. 
Type TF resistors can also be' produced 

with custom-spaced radial leads .' 
that will plug directly into 

circuit 
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4700 

Type T912 and T914 
Precision Resistor Networks 

Resistor Pairs and Quads with Matched Characteristics for Precision Analog Circuits. 

Type T912 and T914 Precision Resistor Networks are constructed with 
Caddock Tetrinox@ resistance films to achieve the matched resistor 
characteristics and stability required by highly accurate amplifier circuits, 
voltage reference circuits and precision bridge circuits. 

• Ratio Tolerances - from ±0.1 % to ±0.01 %. 

• Ratio Temperature Coefficients - 10 PPM/o C, 5 PPM/o C or 2 PPM/o C. 

• Absolute Temperature Coefficient - 25 PPM/o C. 

• Ratio Stability of Resistance at Full Load for 2000 hours - Within ±0.01 %. 

• Shelf Life Stability of Ratio for 6 Months - Within ±0.005%. 

Both the T912 and T914 are available in 14 standard resistance values 
between 1000 ohms and 1 Megohm. Caddock's high thru-put manufactur
ing capability assures delivery of prototype and large-volume production 
quantities from stock to within 6 weeks after receipt of order. 

Standard Type T912 and T914 Precision Resistor Networks 

In addition to the 14 standard equal value models of the Type T912 and 
T914, the Type T912 can also be ordered with-

• 10:1 resistance ratio - for use with gain-setting amplifiers. 

• 9:1 resistance ratio - for use in voltage reference dividers. 

T912 - A 10K - 010 - 02 

M;:~~~~~~~:~~'~R' whe," R, ~ lOR~ T I 1 "'C R.II~,~e~m:oe~~~7o~~·;:~~6F ;Op~i;~ 
lK:l0K 5K:50K 2QK:200K 40K 400K RalioTolerance:* -100 = 0 1% -020 = 0.02% 
2K:20K lQK:l00K 25K:250K SDK SOOK -050 = a 05% -010 = 0.01% 

lOOK 1 Megohm Standard Resistance Value.: * (Rl 1 

B - T912 with R,:R2 where R2 = 9R, 
lK:9K 5K:45K 2QK:180K 
2K:18K 10K:90K 25K:225K 

lK 10K 40K 200K 
2K 20K SOK 250K 
5K 25K lOOK 400K 

500K 
t Meg. 

No Leiter - T912 with R, = Rz 

40K:360K 
50K:450K 

l00K:900K Special or mixed resistance values are available as custom networks. 
See the custom section at the bottom of this page. 

No Leiter - T914 with Rz = Rz = R3 = R. • (This information appears on the back side of the network) 

Type T912 
Ratios Available: 1:1, 9:1, 10:1 and Custom. 

[1. (1, 

Type T914 
Ratios Available: 1:1 and Custom. 

r-~''''---1 :i1f 
~ I 

T91. 501H02O 

79" ~ .. r 

f4- ". -_11_". 
,04Q 

B PINS ON lOON CENT~S TINNED COPPER 

RI R2 R, R. 

n, [1, n. n. 
Custom Model T912 and T914 Precision Resistor Networks 

For applications requiring non-standard 
resistance values, the T912 and T914 custom 
configurations can include these special f,eatures: 

• Mixed resistance values with a maximum ratio 
of 250-to-1. (Example: 1.0 Megohm and 4K) 

• Absolute TC as low as 15 PPM/oC. 

• Ratio TC as low as 2 PPM/o C. 
• Custom voltage ratings. 

• Matched resistors of any special value 
between 1K and 2 Megohms. 

CADDOCK' 
ELECTRONICS, INCORPORATED 

Specifications 

Absolute Tolerance: 0.1 % for all resistors. 
Absolute Temperature Coefficient: ±25 
PPM/o C. Referenced to 25° C, A R taken 
at 0° C and 70° C. 
Voltage Rating: 30 Volts DC or RMS AC 
applied to R" Fi2, R3, or R •. 
Power Rating: 0.10 watt applied to R" R2, 

R3,R. (not to exceed rated voltage). 
Package Power Rating: Type T912, 0.200 
watt. Type T914, 0.400 watt. 
Storage Temperature: -55° C to + 105° C. 
Insulation Resistance Between Isolated 
Pins: Pin 2to Pin 3, Pin 4to Pin 5, or Pin 6to 
Pin 7, 1000 Megohms, minimum . 
Dielectric Strength Between Isolated Pins: 
50 volts RMS AC. 
Ratio Stability Under Load: Ratio change 
between any two resistors in the network 
under full load for 2000 hours at 70° C, 
0.01% maximum. 
Shelf Stability of Ratio: Six months at shelf 
conditions, 50 PPM. 

Identification of the electrical 
characteristics of each T912 

and T914 resistor network 
is included on the 

back side of the network. 

For performance; price and 
availability of custom T912 and 
T914 resistor networks, contact 

Caddock Electronics' main offices 
in Riverside, California. 
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RESISTORS 4700 

Type TK Temp-Stable 
Precision Film Resistors 

Small Package with Low TC of 10 PPM/oC and Resistance Range from 1 kohm to 10 Megohms. 

Caddock introduces a new design element for pre
cision electronic circuitry - an advanced technology 
breakthrough that solves many critical circuit stability 
problems - the Type TK Temp-Stable Precision Film 
Resistors with the Tetrinox® resistance system. 

Type TK Temp-Stable Precision Film Resistors pro
vide a combination of performance advantages never be
fore available in a resistive component: 

• Temperature Stability - better than 10 PPM/oC over 
the entire temperature range from -55°C to +125°C! 

• Long-Term Absolute Stability - better than ±0.05% 
per 2000 hours of operation. 

• Extended Resistance Range
from 1000 ohms to 10 Megohms. 

• Precision Tolerances - ±1 % is 
standard, and tolerances as close 
as ±0.05% are available. 

• Wide Operating Temperature 
Range-from -55°C to +175°C. 

• Small Size - with two miniature 
rectangular cases for maximum 
packaging density and minimum 
mounting area. 

• High Power Density-with power 
ratings of .2 watt and .3 watt in 
molded cases, the largest of 
which is a standard CK 06 pack-

- age. 

(Photos show 
resistors full size) 

• Highest Performance-to-Cost Ratio - with many values 
priced below $2.00 each in 1000 lot quantities. 

Building on 20 years of experience with our unique 
complex-oxide technology, Caddock has perfected the 
Tetrino)(@ resistance system - the first high resistance 
system to provide a TC that is well within 10 PPM/oC and 
that is also essentially linear over the entire temperature 
range from -55°C to +125°C. 

The exceptional performance of Type TK resistors 
can achieve improvements in many circuit applications: 

Low TC "Matched-Pair" Voltage Dividers Can be Assem
bled Without Pre-Selection of Resistors. 

An important application for Type TK resistors is in 
"matched-pair" voltage dividers where the low 5 PPM/oC 
temperature coefficient provides ratio tracking of less than 
10 PPM/oC without resistor pre-selection or special testing. 

With factory selection, Type TK resistor pairs can be 
matched to within 1 PPM/oC. 

Extended Resistance Range Reduces Power Requirements 

Because the. Type TK resistors provide resistance 
values as high as 10 Megohms - values that are up to 
100 times higher than o.ther types of ultra-low TC resis
tors - engineers can now design precision circuits with 
lower current drain and lower power requirements. 

High Density Packaging 

The radial lead mounting and small rectangular case 
of Type TK resistors permits high packaging densities in 
low profile electronic circuitry. And because both models 
of Type TK resistors are available in an exceptionally 
wide range of resistances, lead spacing and mounting 
space can be standardized. 

For additional information on the Type TK resistors 
for your high stability circuits, contact the engineering 
staff of Caddock Electronics in Riverside, California. They 
can assist you in determining the exact temperature 
coefficient and tolerances your application requires, and 
will provide both evaluation and production quantities of 
these new resistors on fast-delivery schedules. 

CAOOOCK 
ELECTRONICS, INCORPORATED 
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4700 

Type TK Temp-Stable 
Precision Film Resistors 

Type TK Temp-Stable Precision Film Resistors - Standard Resistance Range 

Mod.1 
T,mp"ature Resistanc. Wattag' .. Mal. Diel.cl. 

No. 
Coefficl,nt @+125'C 

Working 
Su'glh Dimensions 

ppm!,C t Min. Max. Voltag. 

TKI21 5, 10 Dr 20 IK 500K .2 • 200 300 Ref. Case "A" Dwg. 

TKI33 5, 10 Dr 20 IK 1.5 Meg. . 3 300 400 Ref. Case "0" Owg . 

TKI39 5, 10 Dr 20 IK 1.5 Meg. .3 300 400 Ref. Case "C" Dwg. 

t Specify TC when ordenng. 10 PPM/'C IS standard. 

Resistance Tolerance: ±1 % Standard. 
(Tolerances to ±0.05% on special order.) 

Operating Temperature: -55°C to +175°C. 

TC Temperature Range: -55°C to + 125°C. 

Overload:· 6.25 times rated power for 5 
seconds at voltages not to exceed 1.5 times 
maximum rated working voltage, R shift less 
than 0.05%. 

Thermal Shock: MII-Std-202, Method 107, 
Condition B, R shift less than 0.05%. 

Low Temperature Operation:· R shift less 
than 0.02%. 

Dielectric Withstanding Voltage:· R shift 
less than 0.02%. 

Moisture Resistance:· Mil-Std-202, Method 
106, R shift less than 0.02%. 

Encap· 
sulation Leadwire 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Transter Tinned 
Molded Type Copper 

Load Life:· 2000 hours at + 125°C, R shift 
less than 0.05%. 
Shelf Life (Typical): 25 ppm/year. 

tnsulatlon Resistance: 10,000 Megohms. 
Vibration:· R shift less than 0.01 %. 

Shock:· R shift less than 0.02%. 

'Test methods per specifications and 
procedures of MII-R-55182/9. 

Type TK Temp-Stable Precision Film Resistors - Extended Resistance Range 

Mod.1 
Temp.rature R.slstanc. Wattag' 

Max. Dielecl. C •• ffici.nt Working Dimensions No. ppm!,C t Min. Max. @ +125'C Voltag, Su'gth 

TK621 5,10 or 20 50lK 2 Meg Umited 200 300 Ref. Case "A" Dwg. 
by 

TK633 5, 10 Dr 20 1.51 Mog. 10 Meg. Maximum 300 400 Ref. Case "0" Dwg. 
Working 

TK639 5,10 Dr 20 1.51 Meg. 10 Meg. Voltage 300 400 Ref. Case "C" Owg. 

t Specify TC when ordenng. 10 PPM/'C IS standard. 

Resistance Tolerance: ±1% Standard. Thermal Shock: Mil-Std-202, Method 107, 
(Tolerances to ±0.05% on special order.) Condition B, R shift less than 0.1%. 

Operating Temperature: -55°C to +175°C. Low Temperature Operation:· R shift less 
TC Temperature Range: -55°C to +105°C. than 0.05%. 

Overload:· 1.5 times maximum rated work
Ing voltage for 5 seconds, R shift less than 
0.2%. 

Case uAn 

Model TK 121 and Model TK 621 

j.- .245 -I 
:1:.010 

1 jC: 
.025 DiA. 

:1:.002, 
22 GA. 

LEADWIRE 
OFFSET .012 

FROM 
CENTERLINE 

-+I ~ .150 :1:.015 (CENTERED) 

Dielectric Withstanding Voltage:· R shift 
less than 0.05%. 

Moisture Resistance:" Mil-Std-202, Method 
106, R shift less than 0.05%. 

Case "Bn 

Model TK 133 and Model TK 633 
1--.290 --I 1--.095 :1:.005 

:1:.010 -,-
...-t290 :1:.010 

1 
l::~ 

. 025DIA. 
01..002, 
22 GA. 

LEADWIRE 
OFFSET .012 

FROM 
CENTERLINE 

I-- .200 :1:.015 (CENTERED) 

Encap· L.adwire sulation 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Load Life:· 2000 hours at + 125°C, R shift 
less than 0.2%. 
Shelf Life (Typical): 200 ppm/year. 

Insulation Resistance: 10,000 Megohms. 
Vibration:" R shift less than 0.05%. 

Shock:· R shift less than 0.05%. 

'Test methods per specifications and 
procedures of MII-R-55182/9. 

Case lie" 
Model TK 139 and Model TK 639 

1--. 305 -.j 1--.105:1: .005 
:1:.010 -,-

...-t 3 05 :1:.010 

1 jC: 
.025DIA . 

:!:.002, 
22 GA. 

LEADWIRE 
OFFSET .005 

FROM 
CENTERLINE 

-+I ~ .150 :I: .015 (CENTERED) 

Ordering 
Information 

TK633 -10 Meg - 0.10/0 -10 PPM/DC 

MOdIbeTToIce T 
Resistor Value Temperature 

Derating Curve: ~:-0" 
~20 
·0 

APPLIES TO ALL MODELS 
OF TYPE TK RESISTORS 

Coefficient 

CADDOCK 
ELECTRONICS, INCORPORATED 

255075100125150175200225 
AM81ENT TEMPERATURE, oc 
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RESISTORS 

Type T1794 Cl:lstom Precision 
SIP Resistor Networks 

Resistor Networks with Custom Package Size and Custom Performance. 

For precision analog designs with special circuit requirements 
Caddock Type T1794 Custom Precision SIP Resistor Networks are 
available with performance that includes -

o From 2 to 15 resistors per assembly. 

o Absolute tolerances from 1.0% to 0.01%. 

o Custom voltage and power ratings. 

o Resistance values from 500 ohms to 10 Megohms. 

o Absolute temperature coefficients from 15 PPM/DC 
to 50 PPM/o C. 

o Ratio stability of resistance at full load for 2000 hours 
to within ± 0.01%. 

o Shelf life stability of ratio for six months to within ± 0.005%. 

The unique thin-profile, single-in-line edge-mount 
package design allows the wide range of flexibility 
necessary to blend the performance of Tetrinox® 
resistance technology with particular circuit specifica
tions to arrive at the final network package size, pin 
spacing and pin style. 

In addition to the normal upright configuration 
with SIP-socket pin spacing, special low-profile 
packages with extended leads and right-angle leads 
are also available. 

By optimizing both performance and configur
ation many designers find that these precision 
networks can achieve savings in both component 
cost and insertion costs - even in production-lot 
quantities as low as 1000 units. 

A large part of our high thru-put manu
facturing capacity is now committed to the 
production of these custom preciSion resistor 
networks. Custom network designs for re .. 
quirements that range from 500 networks per 
year to over 400,000 networks per year are 
now iri production. 

For immediate engineering information 
on the custom preCision resistor network 
configuration that can best meet your needs, 
call or write to our Applications Engineering 
Group in Riverside, California, and we will be 
pleased to provide both technical performance 
and pricing information. 

CADDOCK 
ELECTRONICS, INCORPORATED 

1717 CHICAGO AVENUE, RWERSIDE. CALIF. 92507 • PHONE: (714) 788-1700 • TWX: 910-332-6108 
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4700 RESISTORS 4700 

High Performance 
Film Resistors 

The outstanding levels of performance and reliability 
that Caddock resistors provide is maintained through a con
tinuous program of testing and process control that in
cludes every step in the production process. 

Manufacturing Control 
Our manufacturing controls include processes for 

power conditioning, over-voltage conditioning and maxi
mum temperature conditioning. We also perform many in
process tests to verify the performance levels and con
sistency of all of our resistor types,· and to screen out 
defects not detectable by visual inspection. 

Quality Control 
The Caddock Quality Control System covers every step 

in the manufacturing process from the examination of in
coming raw materials to the final testing and packaging of 
each resistor. 

To meet the most stringent QC requirements, Cad
dock's Quality Control Procedures have been approved as 
being in conformance to the requirements of NASA 
NHB5300.4(1 C) and MIL-1-45208 in recent surveys. 

Reliability Verification 
In addition to the tests for tolerance, stability and 

temperature characteristics that are part of our normal 
manufacturing procedures, we also perform semi-annual 
reliability tests to confirm compliance to our exacting 
product specifications. 

The flow diagram of the Caddock Reliability Test Pro
gram illustrates the sequence of the eleven tests in this 
program. 

The test procedures in the Caddock Reliability Testing 
Specification 271-02 generally follow the format of MIL-R-
55182 and MIL-Std-202. The results of these tests may be 
used to qualify Caddock resistors for substitution in 
existing designs. 

Reliability Test Summary -
"Caddock Report No.1". 

To provide electronic engineers with actual stability 
data - data that can be used to determine actual improve
ments in circuit performance - we have compiled test 
results taken since 1972 from our continuing reliability 
program. 

Of the eleven tests in this program, we have graphically 
summarized data from the six tests that measure resistor 
stability under conditions most important to circuit designers: 

1 - Temperaiure Cycling Tests 

2 - Overload Tests 

3 - 2000 Hour Load-Life Tests 

4 - Moisture Resistance Tests 

5 - Low Temperature Operation 

6 - Shock and Vibration Tests 

This stability data appears in a series of 96 graphs that 
show the actual stability of 740 Caddock High Performance 
Film Resistors. 

The individual and average resistance change is also 
shown in these graphs for the low, high and 'critical' values, 
to provide data that can be used to pre-determine actual 
circuit performance and long-term equipment specifications. 

A copy of the 12-page brochure. describing 
the results of these reliability and stability tests 
is available from the main offices of Caddock 
Electronics, Inc. in Riverside, California. 

CADDOCK 
ELECTRONICS, INCORPORATED 

1717 CHICAGO AVENUE, RIVERSIDE, CALIF. 92507 • PHONE: (714) 788-1700 • TWX: 910-332-6108 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1937 



A 
AC alternating current 
AID analog to digital 

. ADC analog to digital conve~ter 
ADP automatic data proceSSIng 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

. . symbolic instruction code 
BCD binary-coded decimal 
BNC baby uN" connector 
BUS basic utility system 

C 
CAD computer aided design . 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HI POT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high \Toltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
JLF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit . 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency: interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write. 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor. logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 



4700 RESISTORS 

THICK FILM 
CERMET CHIP RESISTORS 

ELECTRICAL 
Resistance Range: 10 ohms to 40 megohms /'-.. 
Tolerance: 1 % (F), 2% (G), 5% (J), 10% (K) standard and L/ /" 
20%(M) / " 
Power Rating: 100 Milliwatts CRl , 200 Milliwatts CR2. / _ 
250 Milliwatts CR.3 & 300 Milliwatts CR4, 350 Milliwatts CRfF 
Short Time Overload: Less than 0.50%.lR ~ 
Temperat.re Coefficient of Resislance: ± 150 ppm standard thru -.... 
1 megohm; ±350 ppm 1.1 megohm thru 10 megohms; ±50 ppm 
available 100 ohms thru 750K ohms. All TCR ratings as measured 

~MAX' 

from _55°C to + 125°C with 25°C reference point. 
Standard MIL Decade Values: 10 ohms thru 20 megohms. SIZE 

LENGTH (L) 
+.005 

WIDTH (WI 
+.005 

THICKNESS (T) 
+.003 

CRl .050 .040 .012 

ENVIRONMENTAL 

Operating Temperature: _55°C to + 125°C. 
Moisture Reslsfance: Less than 1 % change when tested per 
method 106 of MIL-STD 202. 
Life: Less than 1 % change when tested per method 10SD 
(+85°C) of MIL-STD 202. 
Mfl Specifications: Designed to meet MIL·R·55342 
requirements. 

MECHANICAL 
Construction: 96% Alumina substrate with proprietary Cermet 
resistance element and specified termination material. 

Terminations: STYLES MATERIAL 
A 3 sided wrap-around A Palladium silver 
B Top termination B Platinum gold 

C Gold 

o Platinum silver 
E palladium gold 
Solder termination available 
S1 - 60/40 S2 - SN62 

CR2 .075 .050 .016 
CR3 .100 .050 .016 
CR4 .150 .050 .016 
CAS .225 .075 .016 
CR10l0 .100 .100 .029 
CA1025 .100 .025 .020 
CR2010 .200 .100 .020 
CR3535 .035 .035 .015 
CR5025 .050 .030 .020 
CR5050 .050 .050 .020 

CAl.fl CIltP NUMBERIIG SYSTEM 

SIZE 
TERMINATION VALUE' 

TOLERANCE 
STYLE MATERIAL (OHMS) 

CRI A J A 1002 K 

• The first 3 digns represent significant figures; the last dign specifies 
the number of zeros to follow. 
Tolerance code: F -1%.G -2%. J-5%, K-10%& M -20% 

PRECISION THICK FILM NETWORKS 

Cal·R thick Film Passive Systems develops and 
produces, to customer requirements, packaged 
resistor networks including digital to analog A-D 
binary ladders (through 12 bits), BCD bipolar 
ladders and custom precision resistor networks. 

Cal·R manufactures ceramic substrates for the 
Digital Watch market and custom R·C networks for 
hi-rei and commercial applications. 

Cal-R thick film resistor compositions fused to a 
high purity 96% aluminum substrate insure low 
thermal gradients, high thermal stability and 
matched electrical characteristics. 

ELECTRICAL SPECIFICATIONS 

DUAL and SINGLE 
IN-LINE AND FlATPACK LADDER 

CHARACTERISTICS RESISTOR NETWORKS NETWORKS 

Resistance Range 10 ohms to 1 megohm 10 ohms to 1 megohm 

Temperature +150 PPM/oC STC ±150 PPM/oC STD 
Coefficient ±50 PPM/oC Avail. ±SO PPM/oC Avail. 

Tracking to: 15 PPM/oC 5 PPM/oC 

GENERAL SPECIFICATIONS 
Operating Temperature Range: - 55°C to + 125°C 
Storage Temperature Range: -65°C to + 150°C 
Stability To: 25 PPM/year 
Settling To: 50 nSec. 
Fast Rise'Time 
Minimum size for maximum efficiency and quality. 
All networks are 100% inspected to applicable requirements 
(MIL-Specs or inhouse). 
All resistance parameters meet or exceed the 
performance requirements of MIL·R·55342A 
when applicable. 

,----------1 

i q; I: 
Oo----+-----Mo-j 2R ----'---t--I 

o i ~ j 
o--!i--M~"---+i --<0 

1 __________ 1 

14 
R R R R R R 

1 R R R R R R R 

IJHHHI 

TCR 

ISO 
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4700 RESISTORS 

@L4]-.--O.-,J':'IfI'INC. WIRE WOUND RESISTORS 
PRECISION POWER RESISTORS 

FEATURES 
1. Copperweld leads standard. Nickel A OJ Alloy 180 

available. 
2. Core·alumlna and steatite ceramics. 
3. Silicone coating to give maximum wire protection and 

extra high resistance to moisture. 
4. Failure rates of less than .006% per 1000 hours @ +250 C 

with 60% confidence. 

ELECTRICAL CHARACTERiSTICS 
A. TOLERANCES: 5.0% to .01%. 1% standard for off·shelf 

delivery. Special matching available to .001 % tolerance. 
B. TEMPERATURE COEFFICIENT: 20 ppm/degree C standard. 

Special T.C.'s to 5 ppm/degree C available. 
C. Dielectric strength greater than 1000 V.A.C. 
D. Special configurations available on request. 
E. SA (X) Types Thermal shock proof from 275°C to -55°C. 
F. SAV (X) Types Thermal shock proof from 350°C to -55°C. 
G. STABiliTY: consistent with tolerances, all parts stabilized 

in production. less than 0.1 % drift In 2000 hours opera· 
tion at full Cal·R wattage rating for 1 % tolerance parts. 

H. RESISTANCE RANGES: .05 ohms to 250K ohms. 
I. INDUCTIVE TYPES: Single layer space wound with largest 

wire permissible. 
J. Non·inductive Types feature dual balanced windings for 

minimum inductance. 
ENVIRONMENTAL 
Meet or exceed applicable paragraphs of MIL·R·26E and 
Mll·R·39007. 

I-C---j¥' 
CAL·R L 
1000 B 

~% 
RATED WATTAGEJ I L-TOLERANCE 

RESISTANCE 

STANDARD RESISTANCE & TOLERANCE RANGES 
'T"e 'Type 4 Tollrances & Max. 

Mil Resistance Based on 
SA and 1 SAY and 2 Equi •• Dimensions .0007 Min. Wire Dla. 

SAX Rated SAVX Rated MIl·R· A± B± c± ,5%.,25% 
(Nonln· Walt· (Nonin. Watt· 26E& .062 .032 .062 D± 1%& .1%& 
duct) lie duct) age 39007 3 .002 Higher ,05% 
SA01 .4 SAV03 .5 .250 .078 1'h .02024 Ga. 1.4K 95011 
SA 02 .5 SAV06 .6 RW8W 

RWR 81 
.250 .085 1'h .02024 Ga. 

2KIl 1.2KIl 
SA 04 .75 SAV09 .9 .312 .078 1'-2 .02024 Ga. 3KIl 1.3KIl 
SA05 .8 SAY 12 1.2 .312 .094 1'h .02024 Ga. 4.9KIl 2.4KIl 
SA 10 .9 SAV22 2.2 .344 • 094 1'-2 .02024 Ga . 5KIl 2.5KIl 

RW 70U 
SA 15 1.0 SAV25 2.5 RW80U 

RWR 80 
.406 .094 1'h .02024 Ga. 7KIl 3.5KIl 

SA 17 1.0 SAV26 2.6 .531 . 094 1'-2 .02024 Ga . 10KIl 5KIl 
SA 20 2.0 SAY 33 3.0 .500 .156 1'h .03220 Ga. 15KIl 7.5KIl 
SA 30 2.5 SAY 41 4.1 RW69V .500 .188 2 .03220 Ga. 20KIl 10KIl 

RWR 89 
25KIl 12KIl SA31 3.0 SAV45 4.5 RW 79U • 560 .187 2 .03220 Ga . 

SA 32 2.0 SAY 46 4.6 RWR 71 . 812 .188 2 .03220 Ga . 40KIl 20KIl 
SA 35 3.0 SAY 52 5.2 .625 .250 2 .040 18 Ga. 35KIl 17KIl 

RWR 74 
SA 50 5.0 SAY 74 7.4 RW 74U .875 .312 2 .040 18 Ga. 60KIl 30KIl 

RWR 84 
SASS 5.5 SAY 82 8.2 RW67V 1.00 . 313 2 .04018 Ga . 70KIl 35KIl 
SA 70 7.0 SAV96 9.6 1.219 .312 2 .04018 Ga. 9DKII 45KIl 
SA 95 9.5 SAY 106 11.0 RW 55V 1.375 . 469 1'-2 .04018 Ga • 160KIl 80KIl 

RWR 78 
SA 100 10.0 SAY 145 14.5 RW 78U 1.781 .375 2 .04018 Ga. 200KIl 100KIl 

RW68V 
SA 125 12.5 SAY 1511 15.0 RW 56V 2.000 .469 1'-2 .04018 Ga. 250KIl 140KIl , 

H " Available In Noninductlve (code symbol X). 
I-Nominal, based on maximum 275°C. 

Hot spot at 25·C. Ambient. (char. U) 
2 -Nominal, based on maximum 350°C. 

Hot spot at 25·C. Ambient. (char. V). 

3 -Tolerance for nonlnducttve types 
below 150(l ±.062. 

4 -Noninductive maximum resistances 
are one·half of listed values. 

WHEN ORDERING SpECIFY: TYPE, WATTAGE, RESISTANCE AND TOLERANCE. 

POWER RESISTORS 

FOUR STANDARD MC TYPE RESISTOR SPECIFICATIONS IN MIL·R SIZES 

OUTSTANDING FEATURES 
1. ~1:I!.~z.:rmy.leads hot tin dipped for maximum 

2. Completely welded construction terminal to ter· 
minal. 

3. High density extruded aluminum housing provides 
superior heat conduction. 

4. Housing deep finned for maximum heat dissipa· 
tion under natural and forced convection. 

5. Windings-High uniformity single layer space 
wound, designed to give maximum core coverage 
for even heat dissipation. MCX (non·inductive) 
types have dual balanced windings for minimum 
inductance. 

6. Core-Steatite ceramiC, centerless ground for 
uniformity. 

7. Silicone coated resistance element to give maxi· 
mum wire protection and extra high resistance 
to mOisture. 

ELECTRICAL CHARACTERISTICS 
Tolerances-5.0% to .05%, 1 % standard for off· 
shelf delivery. 

"pe 
MC-SO 
MC·100 
MC·250 
MC·SOO 
TOl.-+-

A 
.444 
.562 
.719 

1.563 
.005 

B C 
.490 .600 
.625 .750 
.781 1.063 
.844 1,969 
.005 .016 

DIMENSIONS 
D E F G H 

1.125 .334 .646 .317 .075 
1.375 .438 .873 :408 .094 
1.938 .500 1.094 .531 .094 
2.781 .563 1.156 .625 .094 

.063 .031 .031 .031 .016 

J 1 
.139 .078 
.172 .093 
.219 .171 
.281 .203 
.031 .010 

Temperature Coefficlent-20 ppm/degree C stand· 
ard. Special T.C.'s to 5 ppm/degree C available. STANDARD RESISTANCE & TOLERANCE RANGES 

l M N 
.093 ,078 ,050 
.093 .094 .086 
.125 .141 ,086 
.125 .141 .086 
.005 .016 .015 

Dielectric strength greater than 1000 V.A.C. on 
MC·100 and MC·250, and greater than 2000 V.A.C. 
on MC·500. MW~l~\~6C Cal·R Watts Watts TOLERANCES AND MAXIMUM RESISTANCES' 

Dielectric Test-performed on 100% basis. 

Stability-consistent with tolerances, all parts 
stabilized In production. Less than 0.5% drift in 
1000 hours operation at full Cal·R wattage rating for 
1 % tolerance parts. Resistance ranges-.05 ohms to 
210K ohms. 

ENVIRONMENTAL 
Meet or exceed all requirements of Mll·R·18546D, 
Including "N" characteristic and Mll·R·39009. 

Narmal 
T"o MII·R·39OO' Rating 

MC·80 (X) RE 60 (N), RER 40, 
RER 60 

8 

MC·I00 (X) RE 65JN), RER 45, 10 
RER 

MC·250 (X) ~~mN), RER 50, 25 

MC·SOO (X) RE 75 IN), RER 55, 
RER 75 

50 

u " Available '" Nonlnductlve (code symbol X -Cal·R) 
tcode symbol "N"-MiI) 

MII·R 
Raling 

5 

10 

20 

30 

, 

1% Up .5% ,25% .1% 
.511 to III to 2.511 to 3 lito 
20KIl 10 K II 10KIl 10 K II 
.511 to III to 2.511 to 3 lito 
25 K II 10 K II 10 K II 10KIl 
.111 to .2 (lto .311 to .511 to 
70K(l 30·K II 30KIl 30 KII 
.111 to .2 lito .311 to .5 lito 

200111 80 K II 80 K II 80 KII 
Nonlnductlve maximum resistances are 
one·half of listed values. 

.05% 
51lto 
10 K II 
61lto 
10 K II 
III to" 
30KIl 
III to 

80 K.1l 

4700 
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4700 RESISTORS 4700 

INC. WIRE WOUND RESISTORS 
POWER RESISTORS ••• Cont'd. 
T·5 (5 WATTS) OUTSTANDING FEATURES 
I. Copperweld leads hot tin dipped - Gold plated DUMET or "A" nickel 

available. 
2. High density extruded aluminum housing provides superior heat conduction. 
3. Housing deep finned for maximum heat dissipation. 
4. Windings - high uniformity single layer space wound, designed to give 

maximum core coverage for even heat dissipation. T5X (non-inductive) types 
have dual balanced windings for minimum inductance. 

5. Core - Alumina ceramic, centerless ground for uniformity. 

T·3 (3 WATTS) OUTSTANDING FEATURES 
1. Windings - Reverse pie wound - all pies filled for maximum heat dissipation. 
2. Unique recessed end cap designed to isolate winding termination from all 

I ead stress. 
3. Protective overcaating covering entire resistor before molding insures 

maximum protection and secures winding without introducin~ stress. 
4. Resistor element encased in nonburning epoxy by transfer molding techniques. 
S. Copperweld leads hot tin dipped standard - Gold plated DUMET or "A" nickel 

available. 

STANDARD RESISTANCE & TOLERANCE RANGES 

T·5 ELECTRICAL CHARACTERISTICS 
TOLERANCES: S.O% to .OS%. 1% standard for off·shelf delivery. 
TEMPERATURE COEFFICIENT: 30 ppm/DC standard. Special T.C.'s to S ppm/DC 

available. 
STABILITY: consistent with tolerances, all parts stabilized In production. Less 

than O.S% drift in 1000 hours operation at full CAL·R wattage rating for 1% 
tolerance parts. 

RESISTANCE RANGES: .S ohms to 3 K ohms. 
DIELECTRIC STRENGTH: greater than SOD V.A.C. 
DIELECTRIC TEST: performed on 100% basis. 

T·3 ELECTRICAL CHARACTERISTICS 
TOLERANCE: I to .005% absolute. To .002% matching tolerance for matched 

sets. 
TEMPERATURE COEFFICIENT: 10 ppm/DC is standard. Special TCs in ranges from 

+6000 ppm to 2 ppm/DC available. 
STABILITY: consistent with tolerances. All parts stabilized in production, Includ· 

ing I % parts. Components available with stability of .002% per year. 
WINOINGS: multiple pie reversed type to minimized Inductance. Special windings 

available to provide fast rise times. 
RESISTANCE: Ranges 3 K ohms to 300 K ohms. 
MAXIMUM WORKING VOLTAGE: 200V. rt % MDunting Hole Clearance for 1·72 NFJ ~ r "'1 5'" ,,,.,, sc,,~ ':" T IV, 1 1 ::: r 

'-0--. I 
~~=Ii'\:= --cJ-~.", ~ ",

T T 
040 DIA WHEN ORDERED WITH EYELETS. 

PRECISION RESISTORS 
STANIIARD AI':SISTANI:I': & TOLI'DIINI'I' RANGI':S 

OUTSTANDING FEATURES Dimensions TDlerances and Maximum Resistan,ces 
Rated MIL Equi •. 

I. All pies filled for maximum heat dissipation. CAL·R "A" US" Watt· MIL·R·93C 
2. Unique recessed end cap designed to isplate Part No. :::!:::.O10 :::t:.010 "C'" age MIL·R·39005 -+-1% +.5% .... 1% 

winding termination from all lead stress. MID .080 .200 l#igl~G .OS 
100!l100K 300n·aOK IK·aOK 3. Terminals welded to end cap for maximum 

strength - will withstand IS Ibs. linear pull. M20 .100 .200 l#i~l~G .06 2Sn·ISOK son· lOOK 100rl·100K 
4. Double slots tangent to mandrel to prevent 

shorting between pie windings eliminating M30 .12S .2S0 l#2g~~G .oa 10!l·2S0K 20rl·2S0K aO!l·2S0K 
space-wasting construction features or the M40 .125 .375 l#i~~~G .1U need for insulating tape. M41* 10!l-400K 20!l·400K aO!l-400K 

S. Protective overcoating covering entire reo A2S2S .2S0 .2S0 :#2~~~G .2 RUK/S sistor before molding insures maximum mois- 10!l·7S0K 20!l·750K SO!l7S0K 
ture protection and secures winding without 

A2S3S .2S0 .3S0 .032 .2S RBRS6 10!J.IMEG 20!l·IMEG SO!l·IMEG Introducing stress. 
6. Standard leads - copperweld hot tin dipped . 50 .375 .032 .2S RB56 lO!l·IMEG 20!l·IMEG SO!l·IMEG 

or annealed Dumet gold plated. A2550 .250 .500 .032 .25 "655 "6"55 10[!·2.SMEG 20n·2.5M 501l·2.SM 
7. Special matching available to .001 % tolerance, A257S .250 .750 .032 .35 RB54 "6"54 S!l·3M 10ll·3M 50!l·3M 
ELECTRICAL CHARACTERISTICS A2SI00 .250 1.00 .~~~ .~ S!l·3.5M 10!l·3.SM 50!l·3.SM 
TOLERANCE: I to .005% absolute. To .002% 

A377S .37S .750 .032 .5 RBS3 RBRS3 
S!l·4M 10!l·4M 50rl·4M 

matching tolerance for matched sets. A37100 .37S 1.00 .032 1.0 RBS2 RBR52 
TEMPERATURE COEFFICIENT: 10 ppm/DC Is stand· 2!l·S.SM 40·S.SM 20!l·S.SM 

ard. Special TCs In ranges from +6000 ppm to ~~~~ .~o .500 .032 .S 100·4M 20rl-4M SOO-4M 
2 ppm/DC available. . 00 .625 .032 .S 

SrI·5.SM 10!l·S.SM SO!l·S.SM 
STABILITY: consistent with tolerances. All parts A5lI 00 .500 1.00 .032 1.0 B57 AFRT14 .' M 5!!·IM ~20!i:lMEG 

stabilized in production, Including 1% parts, P2531 .250 .312 :#i~i~G .12 
IOO·IMEG 20rl-lM SOO·IM Components available with stability of .002% 

per year. .37 . 00 2 SIl·I.SM 10n·I.SM 300· .SM 
WINDINGS: multiple pie reversed type to mini· flO .2S0 .2S0 l#igi~G .12 

10!l·7S0K 20[!·750K SO!l·7S0K 
mlzed Inductance (except on Miniature Series). '30 .2 ·M 20!l·IMEG .M 
Special windings available to provide low FSO .250 .SOO .032 .2S .1. 0.· . • .3M rise times. 

RESISTANCE: Ranges I ohm to 10 megohms. 
ASTY~ M STYLE P STYLE 

PHYSICAL CHARACTERISTICS o A e-+- Jt-+-c ---.-- -r- ~ 
MATERIAL: HI·Temp epoxy with matching coefll· 

f! 
.200 

clent of expansion between core and case. ::!::.Ol 
Leads are gold over Dumet. 

ENVIRONMENTAL 
to be square 1 

Meet or exceed all requirements of MIL·R·93C AT and MIL·R·3900S. 

• NON INDUCTIVE C :l 

PRECISION RESISTOR NETWORKS 

Cal·R engineers, speCialists In advanced network deSign, offer precision 
assemblies, packaged to meet the most exacting specifications, allowing the 
circuit designer maximum freedom without cosily .packaging problems. 

GENERAL SPECIFICATIONS ' 
RESISTOR VALUES, From I ohm thru S megohms 
FULL SCALE ACCURACY, to .00S% 
TEMPERATURE COEFFICIENT TRACKING: to I PPM/DC. 
TEMPERATURE COEFFICIENT ABSOLUTE: to 2 PPM/ DC. 
AMBIENT TEMPERATURE RANGE: -S50C to +12SDC. 
STANDARD TEMPERATURE CDEFFICIENT: 0 to ±IO PPM. 
STABILITY, to 10 PPM per year. 
UST RECOVERY TIME, to within .02% of final value within 100 ns. 

-+-.05% -+-.01% 

3K·SOK I.OK·2SK 

soon·aOK 2.SK·~OK 

300!l·200K I.SK·ISOK 

'300!l·300K I.K·200K 

200rl·650K I.K·SOOK 
200rl·IMEG aoO!)·aOOK 
200!l·IMEG aoOn·aOOK 
1001l·2.SM SOOIl·2.SM 

100!l·3M SOO!l·3M 

100!l·3.SM SOOrl·3.SM 

1000·4M 4000·3M 

SOrl·S.SM 300!l-4.SM 
1000·4M 400rl·3M 

100!l·S. -4.S 
50!!-1MEG 200!!·5MtG 

10O!l·IM aoOn·aOOK 
O!· • 

200rl·6S0K I.K·SOOK 
rI·1 aD ·a 0 

0 

F STYLE 

~ b,·WvP·'H A .125 

~ 

It 
.125 flO & FSO 
.250 FlO 

1601 Olympic Blvd., Santa Monica, California 90404 • (213) 450-1761. TWX 910-343-6966 

WIRE WOUND RESISTORS • THICK FILM • THERMISTORS 
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4700 RESISTORS 4700 

CARBDRUNDUM NDN-INDUCTIVE PDWER 
RESISTDRS 

Choose Type SP for great A-C power 
handling capability, whether it be at 
power frequency or many megahertz. 

Choose Type A when high resistance is 
required in a high power non-inductive 
resistor. 

Choose Type AS for its ability to absorb 
huge amounts of energy and for its non
inductive property at high voltage. 

STANDARD SIZES 

CHARACTERISTICS 
Maximum Operating Temperature: °C 

Temperature Coefficient: Percent per degree C, 
-55°C to maximum rated temperature 
Voltage Coefficient: Maximum percent per kilovolt per 
inch active length (overall length less termination) 
Short Time Overload: Maximum percent change after 
5 cycles 10 times rated power, 5 seconds on, 90 seconds off 
Moisture Resistance: Maximum percent change when 
tested per MIL-STD-202 method 103 

'wlth mylar insulation 

(Special sizes are also available: consult factory.) 
Type A B C (SP & AS) C (A) D 

884SP 2.0 0.50 0.22 - 0.25 

Type SP Type AS Type A 
350 230 230 

150* 
0.075 0.075 0.10 

1.0 1.0 -
2.0 2.0 -
2.5 2.5 2.5 

885SP,AS,&A 2.5 0.75 0.50 0 0.50 ~- ------
886 SP, AS, & A 5.0 0.75 0.50 0 
887 SP, AS, & A 6.0 1.00 0.75 0.5 
888 SP, AS, & A 8.0 1.00 0.75 0.5 
889 SP, AS, & A 12.0 1.00 0.75 0.5 
890SP,AS,&A 18.0 1.00 0.75 0.5 
891 SP 18.0 2.00 1.50 -
892SP 24.0 2.00 1.50 -

Resistance Available (ohms) 
Premium Standard Premium 

Type/Size to to to 

2" long x %" diameter 
884SP 1.0 5.0 100 200 
2V2" long x JA" diameter 
885SP 1.0 5.0 82.0 130 
885AS 6.0 100 1000 1200 
885AS .. D 6.0 100 1000 1200 
885A 1500 220K 
5" long x 314" diameter 
886SP 1.0 5.0 180 330 
886AS 15.0 220 2200 3300 
886AS .. D 15.0 220 2200 3300 
886A 3900 390K 
6" long xl" diameter 
887SP 1.0 5.0 82.0 330 
887AS 12.0 100 2200 3300 
887AS .. D 12.0 100 2200 3300 
887A 3900 390K 
8" long x 1" diameter 
888SP 1.0 5.0 120 390 
888AS 15.0 150 2700 3900 
888AS .. D 15.0 150 2700 3900 
888A 4700 470K 
12" long x 1" diameter 
889SP 1.0 10.0 180 680 
889AS 25.0 220 5000 6800 
889AS .. D 25.0 220 5000 6800 
889A 8200 680K 
18" long xl" diameter 
890SP 1.0 10.0 270 1000 
890AS 40.0 330 8500 10K 
890AS .• D 40.0 330 7500 10K 
890A 12K 750K 1Meg 
18" long x 2" diameter 
891SP 1.0 10.0 75.0 450 
24" long x 2" diameter 
892SP 1.0 10.0 100 600 
• Type AS with dlelectnc coating: Add "0" as last character In part number. 

Carborundum Resistant Materials COIUpany 
Electric Products Division, Post Office Box 339, Niagara Falls, N.Y. 14302 
Tel: (716) 278-2521 • Telex: 91-555 (CARBO GLO NGF) 

0.62 - -
0.50 
0.88 
0.88 
0.88 
1.00 

r-- - -----
f-o ± l/a ,j 

Meta liz I ed Ends 
1.00 

Average Peak Peak I 
Power@ 40°C Energy voltage I 

(walls) (Joules) (AIR) (Volts), 

22.5 250 1,000 

45 250 1,000 
15 2,500 4,000 
10 2,500 8,000* 
15 750 , 

3,750 

90 500 4,000 
30 5,000 10,000 
19.5 5,000 20,000* 
30 1,500 10,000 

150 1,600 4,000 
50 15,000· 15,000 
32.5 15,000 30,000* 
50 6,000 12,000 

190 2,100 6,000 
75 20,000 22,500 
49 20,000 45,000* 
60 7,500 15,000 

275 3,200 10,000 
100 35,000 37,500 
65 35,000 75,000* 
90 12,500 25,000 

375 4,200 16,000 
150 50,000 60,000 
98 50,000 120,000* 

125 20,000 40,000 

750 15,000 16,000 

1000 17,500 22,000 

CARBORUNDUM ~ 

1·1942 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

CARBORUNDUM NON-INDUCTIVE POWER 
RESISTORS FOR'SPECIAL PROBLEM SOLUTIONS 

Now available are 1%" and 1V2" diameter cylindrical resistors 
to provide higher single resistor average and peak power ratings, 

ELECTRICAL SPECIFICATIONS 
Resistance Available (ohms) Average 

Premium Standard Premium Power @ 40 0 C 
Type Size to to to (watts) 

987AS 6"Lx 1%"0 7 75 1100 1350 65 
1087AS 6"Lx 1V2"0 5 50 1000 1200 70 
988AS 8"Lx 1%"0 9 100 1600 2400 80 
1088AS 8"Lx 1V2"0 6.5 65 1300 1875 100 
989AS 12"L X 1%"0 14 125 2800 3600 125 
1089AS 12"L X 1V2"0 9 90 1800 2500 150 
990AS 18"L X 1%"0 22 180 4100 5500 190 
1090AS 18"L X 11/2"0 15 150 2700 3800 225 
991AS 24"L X 1V4"0 30 270 5600 7500 250 
1091AS 24"L X 11/2"0 20 200 3600 4800 300 

TYPE 234 AN D 231 Specifications 234SP 234AS 231SP 231AS Characteristics 234SP 
RESISTORS 

Resistance, Short Time 
Carborundum type 234 and ohms ±5%, Oveload 5% 
231 resistors are a small size ±10%, ±20% 1·330 12-5000 1·1000 25·6250 max. 

non-inductive bulk type re- Peak Voltage 500 2.5kv 375 1.5kv • 10 Cycles of 
sistor (there are no spirals or Volts Volts 1000% rated 
windings), capable of dissipat- Power at 40°C 10 3 2.5 1.5 power 

ing a full 10 watts of power Watts Watts Watts Watts • 5 sec. on, 
(Type SP) or absorbing 500 Derate Linearly 90 sec. off 

Joules of energy (Type AS). to 0 Watts at 350°C 230°C 350°C 230°C Life test 

234-%"x 1" Max operating 1000hr rated 5% 
temperature 350°C 230°C 350°C 230°C power max. 

Peak Peak 
Energy Voltages 
(Joules) (AIR) (KV) 

24,000 15-30 
37,000 15-30 
30,000 22,5-45 
46,000 22,5-45 
47,000 37,5-75 
75,000 37,5-75 
75,000 60-120 

119,000 60-120 
105,000 82,5-165 
164,000 82,5-165 

234AS 231SP 231AS 

1% 3.5% 1% 
max. max. max. 

5% 5% 5% 
max. max, max. 

231-,%2" x%" 
.Peak Energy 30 500 15 75 Temperature ±.075% ±.l5% ±.075% ±.l5% 

TYPE AS "PENCIL-SHAPED" 
STYLE 
The high-energy absorbing characteristic 
of the Carborundum type AS material 
is available in these pencil-shaped resis
tors to offer the unique non-inductive 
high-voltage properties in a compact 
easily wired configuration. 

L 

joules joules 

#20 A.W.G. 
Tinned 
Copper 

Joules 

Resistance Available (ohms) 

Joules Coefficient IC IC IC 

±0.0l6/1 dia. 

Average Peak 
+0.25 Premium Standard Premium Power ~ 400 C Energy 

Type No. -0 X to to 

104 AS 4 0.08 ,55 420 

106 AS 6 0.12 90 700 

109 AS 9 0.16 150 1,150 

TYPE AS EPOXY COATED STYLE 
Carborundum Type AS High-Energy Ceramic Resistors are 
available with an epoxy polyurethane coating which protects 
the resistors body from contaminants. Its is especiaily useful 
where the resistor is employed in an application where it is 
not protected from a dirty ambient atmosphere or where it is 
immersed in a cooling or dielectric fluid. 

In air the coated resistor can safely dissipate 75% of the 
power dissipated by an uncoated part. 

The overall length, L, of the coated resistor is approximately 
0.25/1 longer than the uncoated part; the diameter, 0, is ap
proximately 0.30" greater. 

Carborundum Resistant Materials Company 

to (wa ts) Uoules) 

9,000 18,000 9 1,200 

15,000 30,000 13 1,900 

25,000 48,000 20 3,000 

---- --- -I--+_&.. 

0.156 dla. (2) 

Electric Products Division, Post Office Box 339, Niagara Falls, N.Y. 14302 CARBORUNDUM 
Tel: (716) 278-2521 Telex: 91-555 (CARBO GLO NGF) 
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IC 

Peak 
Voltage 
(volts) 

9,000 

15,000 

25,000 
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4700 RESISTORS 

CARBORUNDUM NON-INDUCTIVE POWER 
RESISTORS FOR SPECIAL PROBLEM SOLUTIONS 

TYPE AS DISC AND WASHER STYLES 
Carborundum Type AS Disc and Washer Ceramic Resistors 
are a bulk-type low resistance element, and therefore have 
the ability to absorb instantaneously great surges of energy 
with virtually zero inductance. 

Maximum Peak Voltage: 5000 volts. 

Maximum Temperature: 230°C. 

Power Rating: In free air, parts will safely dissipate 2.5 watts 
per square inch of surface area at 40°C. 

Temperature Coefficient of Resistance: -0.1 %/oC to O.O%/oC. 

Diameter "D" Peak Energy Available Resistances 

4700 

Style (inches) (joules) Minimum Maximum 

91105 Solid Disc 1.60 ± 0.06 9,000 1.6 800 
91205 Solid Disc 2.37 ±0.06 21,000 0.7 90 
91305 Solid Disc 3.00 ± 0.08 33,000 0.5 56 
91405 Solid Disc 3.75 ±0.08 52,500 0.3 36 

913WS Washer 3.00± 0.08 27,600 0.5 78 
914WS Washer 3.75 ± 0.08 47,000 0.3 40 
915WS Washer 4.37 ± 0.08 65,500 0.2 28 
916WS Washer 4.75 ± 0.08 79,500 0.2 24 

CARBORUNDUM@ VARISTORS 
Standard varistors described below have a 10% tolerance on 
voltage. Also available: leadless discs and rods, voltages speci
fied at intermediate values or at other currents, and voltage 
tolerances of ±15% and ±20%. Available at extra cost: volt
age tolerances of ±5% and ± 7%, color coding, and special 
coatings. 

Standard rod varistors have a blue epoxy coating. Available at 
extra cost: formed leads for printed circuit board insertion. 

w 
Figure 1 

VOLTAGES AVAILABLE 
Carborundum Volts ±10% Volts at 1.0 MA Peak 
Style Number at 1.0 MA Volts at .1 MA Voltage 

ROD 231BNR4- 100-750 2.1-1.7 800 
STYLES 233BNR4- 68-710 2.1-1.7 800 

(Figure 1) 234BNR4- 135-1050 2.2-1.7 1500 
Carborundum Volts ±10% Volts at 1.0 MA Peak 
Style Number at 1.0 MA Volts at .1 MA Voltage 

551BNR2- 9-88 2.4-1.8 100 
432BNR2- 6-90 2.9-1.7 100 
379BNR2- 12-180 2.9-1.7 200 

DISC 328BNR2- 2-80 3.0-1.7 100 

STYLES 925BNR2- 12-160 2.4-1.7 150 
(Figure 2) Carborundum Volts±10% Volts at 5.0 MA Peak 

Style Number at 5.0 MA Volts at .5 MA Voltage 

923BNR2- 13-150 2.2-1.7 150 
463BNR2- 10-190 2.2-1.7 200 
927BNR2- 9-140 2.7-1.9 150 

Standard disc varistors have a black flame-retardant PVC 
coating. Also available: Glyptal coating and kinked leads for 
printed circuit board insertion. 

W 

Figure 2 

Power d t D T w s 
Watts ..... 030 ..... 030 max. max. nom. nom. 

0.750 0.156 0.625 0.250 0.812 0.032 -
1.000 0.250 0.625 0.375 0.812 0.032 -
1.500 0.250 LOOO 0.375 1.188 0.032 -
Power ' d t D T w s 
Watts ..... 030 ..... 030 max. max. nom. nom. 

0.250 '0.250 0.062 00400 0.350 0.020 0.125 
0.500 0.500 0.062 0.650 0.350 0.032 0.250 
0.500 0.500 0.125 0.650 0.400 0.032 0.250 
0.750 0.750 0.062 0.900 0.350 0.032 0.375 
0.750 0.750 0.100 0.900 0.380 0.032 0.375 
Power d t D T w s 
Watts ..... 030 ..... 030 max. max. nom. nom. 

1.500 1.000 0.100 1.150 0.380 0.040 0.375 
1.500 1.000 0.125 1.150 0.400 0.040 0.375 
2.250 1.250 0.100 1.400 0.380 0.040 0.375 

Carborundum Resistant Materials Company '~ 
Electric ProduCts Division,Post Office Box 339, Niagara Falls, N.Y. 14302 CARBO RUN DUM 
Tel: (716) 278-2521 0 Telex: 91-555 (CARBO GLO NGF) 
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4700 RESISTORS 4700 

CARBORUNDUM@ VARISTORS 

Carborundum silicon carbide varistors are voltage-dependent 
resistors which are offered in a wide variety of configurations, 
including discs, rods, and washers. In addition to the sizes 
shown on these pages, rods are available up to 18 inches in 
length, washers are available up to 3V2 inches in diameter. 
Typical uses include limitation of peak discharges, spike sup
pression, stabilization of voltages, and generation of non
linear functions. 

Varistors are specified by the voltage measured across them, 
suitably toleranced, at some constant current. The slope of the 
voltage-current characteristic is most often given by the maxi
mum voltage ratio for two specified currents. 

SMALL DISC VARISTORS 
Volts @.1.0 mao 

Carborundum Volts ±10% Volts @0.1 mao Part Number @ 1.0ma. (maximum) 

4328NR2-406 6.8 2.70 
4328NR2·407 8.2 2.60 
4328NR2-408 10.0 2.50 
4328NR2-409 12.0 2.35 
4328NR2-410 15.0 2.20 
4328NR2-41l 18.0 2.10 
4328NR2-412 22.0 2.00 
4328NR2-413 27.0 1.90 

4328NR2-414 33.0 1.84 
4328NR2-416 47.0 1.80 
4328NR2-418 68.0 1.76 
4328NR2-420 100.0 1.72 

3798N R2-410 15.0 2.50 
3798NR2-412 22.0 2.40 
3798NR2-414 33.0 2.30 
3798NR2-415 39.0 2.20 
3798NR2-416 47.0 2.10 
3798NR2-417 56.0 2.00 
3798NR2-418 68.0 1.95 
3798NR2-419 82.0 1.90 
3798NR2-420 100.0 1.84 
3798NR2-421 120.0 1.78 
37!?8NR2-422 150.0 1.74 
3798~R2-423 180.0 1.70 

3288NR2-400 2.2 3.60 
3288NR2-401 2.7 3.40 
3288NR2-402 3.3 3.20 
3288NR2-403 3.9 3.00 

3288NR2-404 4.7 2.80 
3288NR2-405 5.6 2.60 
3288NR2-406 6.8 2.50 
3288NR2-407 8.2 2.40 
3288NR2-408 10.0 2.30 
3288NR2-409 12.0 2.20 
3288NR2-410 15.0 2.10 
3288NR2-41l 18.0 2.00 
3288NR2-412 22.0 1.95 
3288NR2-413 27.0 1.90 
3288NR2-414 33.0 1.85 
3288NR2-416 47.0 1.76 

Carborundum Resistant Materials Company 

• • 

~ 

In general the characteristic for a varistor may be approxi
mated by the equation: 

i = Ke" 
where i and e are instantaneous current and voltage respec
tively, K is a proportionality constant, and n is an exponent 
applicabie in the range in which the varistor is used: most 
often it is between 3 and 5. 

The silicon carbide varistor is a "forgiving" component. When 
hit by a voltage surge, the energy is absorbed throughout its 
body, not at a junction. A voltage surge beyond the design 
level causes substantial increase in current and energy absorp
tion, but not a catastrophic failure. 

LARGE DISC VARISTORS 
Volts @. 5.0 mao 

Carborundum Volts ±10% Volts @"'0.5 mao Part Number @ 5.0 mao (maximum) 

4638NR2-410 15.0 2.40 
4638NR2-412 22.0 2.20 
4638NR2-414 '33.0 2.10 
4638NR2-415 39.0 2.02 
4638NR2-416 47.0 1.98 
4638NR2-417 56.0 1.94 
4638N R2-418 68.0 1.90 
4638NR2-419 82.0 1.86 
4638NR2-420 100.0 1.82 
4638NR2-421 120.0 1.78 
4638NR2-422 150.0 1.74 
4638NR2-423 180.0 1.70 

9278NR2-408 10.0 2.90 
9278NR2-409 12.0 2.80 
9278NR2-410 15.0 2.70 
9278NR2-41l 18.0 2.60 
9278NR2-412 22.0 2.50 
9278NR2-413 27.0 2.40 
9278NR2-414 33.0 2.30 
9278NR2-416 47.0 2.20 

ROD VARISTORS 
Volts @ 1.0 mao 

Carborundum Volts ±10% '"" , 
Volts @i 0.1 mao Part Number @ 1.0 mao (maximum) 

2338NR4-417 56.0 2.50 
2338NR4-418 68.0 2.40 
2338NR4-419 82.0 2.30 
2338NR4-420 100.0 2.20 
2338N R4-421 120.0 2.10 
2338NR4-422 150.0 2.00 
2338NR4-423 180.0 1.90 
2338NR4-424 220.0 1.82 
2338NR4-425 270.0 1.78 
2338 N R4-426 330.0 1.76 
2338NR4-428 470.0 1.74 
2338NR4-430 680.0 1.70 

2348NR4-426 330.0 2.00 
2348NR4-427 390.0 1.90 
2348NR4-428 470.0 1.80 
2348NR4-429 560.0 1.77 
2348NR4-430 680.0 1.74 
2348NR4-431 820.0 1.70 
2348NR4-432 1000.0 1.68 

Electric Products Division, Post Office Box 339, Niagara Falls, N.Y. 14302 CARBORUNDUM ~ Tel: (716) 278-2521 Telex: 91-555 (CARBO GLO NGF) 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1945 



4700 RESISTORS 4700 

COLBER RESISTORS 
WIRE WOUND I TEMPERATURE SENSITIVE I 
CERAMIC ENCAPSULATED I 
FUSISTORS (FUSEABLE RESISTORS) 

The resistance elements of the Colber resistors are uniformly and 
tightly wound on glass fiber cores using premium quality wires. Tinned 
steel or brass. terminals are secured to the element by automatic 
assembly equipment. The high degree of automation used in manu
facturing this resistor allows you to use a high quality wire wound 
unit at a cost of approximately two cents. 

ENCAPSULATED RESISTORS 

-H 
......... 

1. Terminals - Brass, tin plated, Parallel or per
pendicular to the case. 

2. Body-'Ceramic Case, Inorganic, Fireproof Fill. 
3. Resistive Element - High quality Colber type 

as in all our resistors. 
4. Tolerance - 10% Standard, 5% Available. 

TERMINAL DIMENSIONS 
T H L W 

. 150 .040 Ref . .120 .055 

.150 .250 Ref. .180 .055 

.150 .280 Ref. .180 .055 

STANDARD 
COLBER RESISTORS 

Approximately 4 watts per inch 

QUICK CONNECTION 

OPTIONAL 
TERMINAL 

.61~ 

brass II. 
.032ir 

ROUND DR 
"0" HOLE 

.0tO 

--:020\. 

INTERMEDIATE 
COLBER RESISTORS 
Approximately 5 watts per inch 

PRINTED CIRCUIT 
COLBER RESISTORS 
Approximately 4 watts per inch 

.350 

~~NGTH 

-,9 t ~ ~ 
kl--.OO + 400 --! 

~ ~ 
EPOXY COATED OR UNCOATED 

SHORTER AND 
LONGER 
TERMINALS 
AVAILABLE 

AXIAL LEAD COLBER RESISTORS 
TYPE AL - WIRE WOUND 

-====§i tJ::l==== 
k--A _I 

LEAD SIZES AVAILABLE: 
.032 X 1 % Tinned Copper 
.032 X 1 Y2 Tinned Copper 
.032 X l'Jf. Tinned Copper 
.036 X l'Jf. Tinned Copper 
.040 X l'Jf. Tinned Copperweld 
.040 X 1 V. Tinned Copperweld 

LEAD MATERIAL: 
Copper - Oxygen free, dead soft, Tinned Copper
weld - Steel core, copper clad, Tinned. 

CORE MATERIAL: 
Silicone impregnated, braided fiberglas. 

RESISTORS 
FIXED WIRE WOUND 
MEDIUM POWER Iwl 

=4 I=OH 
t- L--t 

Resist. Ranges 
Wat- (OHMS) 
tage Standard Temp. 

Part Rat· L± H± W± Coefficients 
No. ing Jfl' ~l' 'M2" .D6%I·C .D3%I·C 

CW2 2 '%, Y. Y. .07-.2 .22-1.5k 
CW3 3 'Va ~. ~. .1-.27 .3-2.5k 
CW5 5 V. % % .1-.27 .3-2.5k 
CW7 • 7 1,% • '~2 % .22-.7 .75-6k 
CW10 10 lV. 1}S2 % .35-.9 1-8k 
CW15 15 lV. Y2 V. .35-.9 1-8k 
CW20 20 2Y2 Y2 V. .5-1.35 1.5-13k 
CW25 25 2Y2 % % - 4-400 

Consult Factory for Lower Values and Special 
Temperature Coefficients. 

HIGH WATTAGE 
COLBER RESISTORS 
Approximately 6 watts per inch 
high wattage 

<.175 

~t 61~ I-~ ~ --Tso 1 
·43431-- ~ 

long terminal with bend 

.l:::.. 

~~~~l~ 
WITH OR WITHOUT BEND 

Left Mounting Right Mounting 
Setback Hole Hole 

.115 .155 X 1.31 .155 X .131 

. 125 . 125 Dia . .125 Dia . 

.155 .200 X .220 .. 200 X .220 

.155 .135 No Hole 

.250 .200 X .225 .200 X .225 
.155 X .131 .155 X .131 

.317 . 135 X .160 .135 Dia . 

.317 .200 X .225 .200 X .225 

. 317 . 131 Dia . .131 Dia . 

Note: Any hole combination available with addi
tional minor tooling. 

RESISTANCE TOLERANCE: 
±10% Standard 
±5% Available 

STANDARD SIZES 
(alternate sizes available): 

AL-2 .280" 
(min.) 

AL-5 .400" 
AL-6 .650" 
AL-7 .925" 
AL-10 1.400" 
AL-20 2.000" 

(max.) 

Resistance Ranges 
(OHMS) 

Standard Temperature 
Wattage Coefficients 
Rating .D6%I·C .D3%I·C 

1.1 .07-.2 .22-1.5k 

1.6 
2.6 
3.7 
5.6 
8. 

.1-.27 .3-2.5k 

.16-.44 .45-4k 

.22-.7 .75-6k 

.35-.9 1-8k 

.5-1.35 1.5-13k 

Quality and Service with Competitive Pricing Since 1950 

DEPT. EM, 26 BUFFINGTON ST. • IRVINGTON, NJ 07111 • (201) 371-9500 • TWX 7109954416 

1-1946 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 

RESISTORS 
Precision Metal Film 
RN, E Series (±25 ppmI"C.) 
RN, C Series (±50 ppmI"C.) 
RN, D Series (±100 ppmI"C.) 
Established Reliability Metal Film 

?--

RESISTORS 

· MIL-R-10509 
· MIL,R-10509 
· MIL-R-10509 

Semi-precision Metal Film 
RL Series (± 100, ± 200 ppmrc.) 
C Series (± 100, ±200 ppmI"C.) 
Flameproof Metal Film 
FP Series. . . . . . . .. . .......... . 

· MIL-R-22684 
· COMMERCIAL 

· COMMERCIAL 
RNC Series (±25, ±50, ±100 ppmI"C.) · MIL-R-55182 Low-OHM Metal Film 
RLR Series (± 100 ppmI"C.) ....... . · MIL-R-39017 FL and LO Series . . . . . . .......... . . COMMERCIAL 

CORNING FRANCHISED DISTRIBUTORS AND REPRESENTATIVES 
REPRESENTATIVES: 
AL Huntsville. Electronic Mfg. Agents 
GA Atlonto. Electronic Mfg. Agents 
OR Portlond. Jos. J. Bocker Co. 
OR Salem. Jas. J. Backer Co. 
PA Pittsburgh. Covert & Newman 
PA Broomall. L.D. Lowery Assocs. 
WA Seattle. Jas. J. Backer CO. 
DISTRIBUTORS: 
AL Huntsville. Arrow Electronics. Inc. 
AL Huntsville. Schweber Electronics 
AZ Tempe. Bell Industries 
AZ Tempe. Shelley Electronics. Inc. 
AZ Phoenix. Sterling Electronics 
AZ Phoenix. Wyle Distribution Group 
CA Newport Beach. Arrow Electronics Inc. 
CA Chatsworth. Arrow Electronics. Inc. 
CA Pomona. Arrow Electronics. Inc. 
CA San Diegci~ Arrow Electronics, Inc. 
CA Sunnyvale, Arrow Electronics, Inc. 
CA San Diego, Bell Industries 
CA Roseville, Bell Industries 
CA Gardena, Bell Industries 
CA Sunnyvale, Bell Industries 
CA Canoga Pork, Schweber Electronics 
CA Irvine, Schweber Electronics 
CA Sacramento, Schweber Electronics 
CA Santa Clara, Schweber Electronics 
CA Chatsworth, Shelley Electronics, Inc 
CA Mountain View, Shelley Electronics 
CA San Diego, Shelley Electronics, Inc. 
CA EI Segundo, Wyle Distribution Group 
CA Irvine, Wyle Distribution Group 
CA San Diego, Wyle Distribution Group 
CA Santa Clara, Wyle Distribution Group 
CAN Downsview, Ont.. Cesco Electronics 
CAN Ottawa, Ont .. Cesco Electronics 
CAN Montreal, Que .. Cesco Electronics 
CAN Calgary, Alb .. Future Eiectronics 
CAN Vancouver, BC, Future Electronics 
CAN Downsview, Ont .. Future Electronics 
CAN Ottawa, Ont .. Future Electronics 
CAN Pointe Claire, Que .. Future Electronics 
CO Denver, Arrow Electronics, Inc. . 
CO Wheatridge, Bell Industries 
CO Denver, Ragon Electronics 
CO Boulder, Shelley Electronics, Inc, 
CO Thornton, Wyle Distribution Group 
CT Hamden, Almo Electronics Corp, 
CT Wallingford, Arrow Electronics, Inc. 
CT Wallingford, Cronin Electronics, Inc. 
CT Orange, Milgray Electronics, Inc. 
CT Danbury, Schweber Electronics 
CT Wallingford, Sterling Electronics 
FL Ft. Lauderdale, Arrow Electronics 
FL, Palm Bay, Arrow Electronics, Inc. 
Fl Ft. Lauderdale, Dielco 

205-533-6640 
404-449-9430 
503-297-3776 
503-362-0717 
412-531-2002 
215-356-5300 
206-285-1300 

205-882-2730 
205-882-2200 
602-966-7800 
602-894-2058 
602-258-4531 
602-249-2232 
714-851-8961 
213-701-7500 
714-622-1271 
714-565-4800 
408-745-6600 
714-279-9750 
916-969-3100 
213-515-1800 
408-734-8570 
213-999-4702 
714-556-3880 
916-929-9732 
408-496-0200 
213-998-3333 
415-969-1820 
714-453-7133 
213-322-8100 
714-641-1600 
714-565-9171 
40B-727-25oo 
416-661-0220 
613-226-6903 
514-735-5511 
403-259-6408 
604-438-5545 
416-663-5563 
613-820-8313 
514-694-7710 
303-758-2100 
303-424-1985 
303-744-1992 
303-442-2718 
303-457-9953 
203-288-6556 
203-265-7741 
203-265-3134 
203-795-0711 
203-792-3500 
203-265-9535 
305-776-7790 
305-725-1480 
305-973-8700 

FL Orlando, Hammond Electronics 305-849-6060 
FL Ft. Lauderdale, Hammond Electronics 305-973-7103 
FL Winter Pork. Milgray Electronics, Inc. 305-647-5747 
FL Altamonte Springs. SchweberElectr. 305-331-7555 
FL Hollywood, Schweber Electronics 305-927-0511 
GA Norcross, Arraw Electronics, Inc. 404-449-8252 
GA Norcrass, Marshall Electronics 404-923-5750 
GA Atlanta, Milgray Electronics, Inc. 404-393-9669 
GA Norcrass, Schweber Electronics 404-449-9170 
IL Schaumburg, Arrow Electronics, Inc. 312-893-9420 
IL Chicago, Bell Industries 312-982-9210 
IL Elk Grave Village, Pioneer Standard 312-437-9680 
IL Elk Grove Village, Schweber Electr. 312-364-3778 
IN Indianapolis, Arrow Electronics, Inc. 317-243-9353 
IN Indianapolis, Pioneer Standard Electr. 317-849-7300 
IA Cedar Rapids, Arrow Electronics, Inc. 319-395-7230 
IA Cedar Rapids, Schweber Electronics 319-373-1417 
KS Overland Pork, Milgray Electronics 913-236-8800 
KS Overland Pork, Schweber Electronics 913-492-2921 
MD Hanover, Alma Electronics Corp. 301-796-5711 
MD Baltimore, Arrow Electronics, Inc. 301-247-5200 
MD Rockville, Milgray Electronics, Inc. 301-468-6400 
MD Towson, Philadelphia Electranlcs 301-296-9333 
MD Baltimore, RESCO 301-823-0070 
MD Beltsville, RESCO 301-937-9100 
MD Gaithersburg, Schweber Electronics 301-840-5900 
MA Waburn, Arrow Electronics, Inc. 617-933-8130 
MA Needham, Cronin Electronics, Inc. 617-449-0500 
MA Burlington, Milgray Electronics, Inc. 617-272-6800 
MA Bedfard, Schweber Electronics 617-275-5100 
MA Waltham, Sterling Electronics 617-894-6200 
MI Ann Arbor, Arrow Electronics, Inc. 313-971-8220 
MI Livanla, Pioneer Standard Electronics 313-525-1800 
MI Livanla, Schweber Electronics 313-528-8100 
MN Endlna, Arrow Electronics, Inc. 612-830-1800 
MN Minnetonka, Pioneer Standard Electr. 612-935-5444 
MN St. Paul. Ragon Electronics, Inc. 612-488-0201 
MN Eden Prairie, Schweber Electronics 612-941-5280 
MO St. Louis, Arrow Electronics, Inc. 314-567-6888 
MO Independence, Ragon Electronics, Inc, 816-254-3410 
MO Earth City, Schwaber Electronics 314-739-0526 
NH Manchester, Arrow Electronics, Inc. 603-668-6968 
NH Manchester, Schweber Electronics 603-625-2250 
NJ Moorestown, Arrow Electronics, Inc. 215-928-1800 
NJ Saddle Braok, Arrow Electronics 201-797-5800 
NJ Marlton. Milgray Electronics. Inc. 609:983-5010 
NJ Fairfield, Schweber Electronics 201-227-7880 
NJ Hanover, State Electronics Corp. 201-887-2550 
NJ Perth Amboy, Sterling Electronics 201-442-8000 
NM Albuquerque, Arrow Electronics, Inc. 505-243-4566 
NM Albuquerque, Bell Industries 505-292-2700 
lilY Hauppauge, Arrow Electronics, Inc. 516-231-1030 
NY Farmingdale, Arrow Electronics 516-694-6800 
NY Liverpool. Arrow Electronics, Inc. 315-652-1000 
NY Rochester, Arrow Electronics, Inc. 716-275-0300 
NY Freeport. Milgray Electronics, Inc. 516-546-6000 

NY 
NY 
NC 
NC 
NC 
NC 
NC 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OK 
OR 
OR 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
LIT 
UT 
LIT 
VA 
VA 
WA 
WA 
WA 
WA 
WI 
WI 
WI 
WI 

Rochester, Schweber Electronics 716-424-2222 
Westbury, Schweber Electronics 516-334-7474 
Raleigh, Arrow Electronics, Inc. 919-876-3132 
Winston Salem, Arrow Electronics 919-725-8711 
Greensboro, Hammond Electronics 919-275-6391 
Raleigh, RESCO 919-781-5700 
Raleigh, Schweber Electronics 919-976-0000 
Centerville, Arrow Electronics, Inc. 513-435-5563 
Columbus, Arrow Electronics, Inc. 614-885-8362 
Solon, Arrow Electronics, Inc. 216-248-3990 
Dayton, Bell Industries, Inc. 513-434-8231 
Cincinnati, Hughes-Peters, Inc. 513-351-2000 
Columbus, Hughes-Peters, Inc. 614-294-5351 
Cleveland, Milgray Electronics, Inc. 216-447-1520 
Cleveland, Pioneer. Standard Electr. 216-587-3600 
Dayton, Pioneer Standard Electronics 513-236-9900 
Beachwood, Schweber Electronics 216-464-2970 
Dayton, Schweber Electronics 513-439-1800 
Tulsa, Schweber Electronics 918-622-8000 
Lake Oswego, Bell Industries 503-241-4115 
Hillsboro. Wyle Distribution Group 503-640-6000 
Enola, Almo Electronics Corporation 717-732-3681 
Philadelphia, Almo Electronics Corp. 215-698-4000 
Pittsburgh, Almo Electronics Corp. 412-931-5990 
Monroeville, Arrow Electronics, Inc. 412-856-7000 
Philadelphia, Philo. Electronics, Inc: 215-568-7400 
Pittsburgh, Pioneer Standard Electr. 412-782-2300 
Horsham, Schweber Electronics 215-441-0600 
Pittsburgh, Schweber Electronics 412-782-1600 
Austin, Arrow Electronics, Inc. 512-835-4180 
Dallas, Arrow Electronics, Inc. 214-386-7500 
Stafford, Arrow Electronics, Inc. 713-491-4100 
Houston, Hamilton/Avnet Electronics 713-780-1771 
Austin, Pioneer Standard Electronics 512-835-4000 
Dallas, Pioneer Standard Electronics 214-386-7300 
Houston, Pioneer Standard Electr. 713-988-5555 
Austin, Schweber Electronics 512-458-8253 
Dallas, Schweber Electronics 214-661-50'10 
Houston, Schweber Electronics 713-784-3600 
Dallas, Solid State Electronics 214-438-5700 
Houston, Solid State Electronics 713-881-6289 
Houston. Sterling Electronics 713-623-6600 
Salt Lake City. Arrow Electronics 801-539-1135 
Salt Lake City, Bell Industries 801-972-6969 
Salt Lake City, WyJe Distribution 801-974-9953 
Richmond, Sterling Electronics 804-226-2190 
Charlottesville, Virginia Radio Supply 804-296-4184 
Bellevue, Arrow Electronics, Inc. 206-643-4800 
Tukwila, Arrow Electronics, Inc. 206-575-0907 
Bellevue, Bell Industries 206-747-1515 
Bellevue, Wyle Distribution Group 206-453-8300' 
Madison, Arrow Electronics, Inc. 608-273-4977 
Oak Creek, Arrow Electronics, Inc. 414-764-6600 
Waukesha, Bell Industries 414-784-0235 
Brookfield, Schweber Electronics 414-784-9020 

Corning Electronics ... AII Systems "Go"! 

EEM 1983· For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'1947 
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4700 RESISTORS 4700 

CTS OF BERNE, INC. SINGLE-IN-LINE 
CERMET RESISTOR 

NETWORKS 
SUBSIDIARY OF CTS CORPORATION, ELKHART, INDIANA 

WORLD LEADER IN CERMET RESISTOR TECHNOLOGY 

750 SERIES SINGLE-IN-UNE CERMET RESISTOR NETWORKS 

• 6, 8 and 10-pin modules on .100" lead centers 
• Resistance: 320 - 220 Ko' ±2% (for 750-85 Series, see table below schematic) 

FEATURES: 

• Low profile construction 
• High reliability 
• Alumina substrate 
• Low cost automatic insertion and 

handling 

6 PIN - 3 RESISTORS 
PART NUMBER 

7S0·63·R (VALUE) 

6 PIN - 5 RESISTORS 
PART NUMBER 

7S0·61·R (VALUE) 

8 PIN - 4 RESISTORS 
PART NUMBER 

7S0·83·R·(VALUE) 

8 PIN -7 RESISTORS 
PART NUMBER 

7S0·S1·R (VALUE) 

10 PIN - 5 RESISTORS 
PART NUMBER 7S0·103·R (VALUE) 

10 PIN - 9 RESISTORS 
PART NUMBER 7S0·101·R (VALUE) 

~
2 R2 R2 R2 R2 R2 

.. .. 
I . 

8 PIN - 12 RESISTORS 
PART NUMBER 750·85 - 7So.:8S·R (R1/R2) 

10 PIN - 16 RESISTORS 
PART NUMBER 750·105 - 7S0·10SR (R1/R2) 

R1/R2 Thevenin 
Ohms Impedance 

180/390 1231l 
220/330 1321l 
330/390 1801l 
330/470 19SIl 

ORDERING INFORMATION: Place orders using the 
following address: 

CTS OF BERNE, INC., 406 Parr Rd., Berne, IN 46711 
- (219) 589·8220 - TWX 810·323·1580 

• Power ratings @ 700 C per module: 6 pin .9 watt; 8 pin 1.1 watt; 10 pin 1.5 watt -
• Typical TC: ±100 ppmoC 

No. of Pins A 
6 .578 
8 .778 

10 .987 
GENERAL TOLERANCES: Decimal dimensions ±.OOSII 

Resistance 
Value, 

3 :e~\~tor 6 Pin, 8 Pin, SPin, 10 Pin, 10 Pin, 
Tolerance 5 Resistor 4 Resistor 7 Resistor 5 Resistor 9 Resistor 

331l±2% I 7S0·63·R331l 7S0·61·R331l 7S0·S3·R331l 7S0·81·R331l 7S0·103·R33!l 7S0·101·R331l 
47!l±2% ! - - 7S0·83·R471l - 7S0·103·R471l 7S0·101·R471l 
Sl!l±2% ' - 750·61·RSl!l - ,7S0·81·RSlll - 7S0·l0l·R51!l 
561l±2% - - 7S0·83·RS61l ' 7S0·8l·RS61l - 7S0·lOl·RS61l 
621l±2% ' - - - - - 7S0·l0l·R62!l 
6S!l±2% : 7S0·63·R68!l 750·61·R681l 7S0·83·R681l 7S0·Sl·R6SIl 7S0·103·R68!l 7S0·l0l·R6S!l 
7SIl±2% - - 7S0·83·R7S!l 7S0·S1·R7S!l - -
82!l±2% , - 7S0·61·R82fl 750·83·R821l 7S0·81·R82!} - -
91!l±2% ! - 7S0·61·R91!l - 7S0·81·R91!l - -

lOOIl±2% ' 7S0·63·RIOO!} 7S0-61·RI001l 7S0·83·R 1001l 7S0·S1·RIOOIl 750·103·RIOOIl 7S0·101·RlOO!} 
llO!}±2% - 7S0·61·RllO!} - 7S0·81·RllOll - -
l201l±2% . - 7S0·61·R1201l ISO·83·RI201l 7S0·81·RI20n 7S0·103-RI20!l 7S0·101·RI20n 
lSO!l±2% 7S0·63·RlSO!} 7S0·61·RlSOIl 7S0·83·RISOn 7S0·SI·RlS0!) - -
1601l±2% - 7S0·61-R160!} - 7S0·S1·R1601l - 7S0·101·R1601l 
lSOIl±2% - lSO·6l·RlSOIl 7S0·S3·RlSOfl 7S0·SI·R180!l 7S0·103·RISO!) 7S0·l01·RlSO!} 
200!l±2% - 7S0-61·R200!} - 7S0·Sl·R200!l - -
2201l±2% ' 7S0·63·R2201l 7S0·61·R2201l 7S0·S3·R2201l 7S0·S1·R2201l 7S0·103·R2201l 7S0·101·R2201l 
2401l±2% - 7S0·6l·R2401l - - - -
2701l±2% - 7S0·61·R270n 7S0·83·R270!l 7S0·81·R2701l 7S0·103·R2701l 7S0·IOl·R2701l 
3301l±2% ISO·63·R3301l 7S0·61·R3301l 7SO-S3·R3301l 7S0·SI·R330!l 7S0·103·R330!} 7S0·101·R3301l 
3601l±2% - 7S0·61·R3601l - - - -
3901l±2% - 7S0·61·R3901l - 7S0·SI·R3901l - 7S0·l01·R3901l 
430!l±2% - 7S0·61·R430!l i - 7S0·SI·R4301l - -
4701l±2% 7S0·63·R470!l 7S0·61·R4701l 7S0·S3·R4701l 7S0·SI·R470!} 7S0·103·R470!l 7S0·101·R4701l 
SOOIl±2% - 7S0·6l·RSOO!l - 7S0·S1·RSOO!l- - 7S0·101·RSI01l 
SlO!l±2% - 7S0·61·RSIOIl - 7S0·SI·RS10!} - -
S601l±2% - - - 7S0·SI·RS601l 7S0·103·RS60!l 7S0·IOl·RS601l 
6801l±2% 7S0·63·R6S0!l 7S0·61·R6SOIl 7S0·S3·R6S01l 7S0·81·R6S01l 7S0·103·R6S01l 7S0·101·R6S01l 
S20!l±2% - - - 7S0·SI·RS20!l - 7S0·l01·R8201l 
9101l±2% - - - 7S0·SI·R9101l - -
IKIl±2% 7S0·63·RIKIl 7S0·61·RIKIl 7S0·S3·RIKIl 7S0·Sl·RlK!l 7S0·103·RIKIl 7S0·101·lRK!l 

1.lK!l±2% - - - - - 7S0·101·R1.lK!l 
1.2KIl±2% - 7S0·6l·R1.2K!l '7S0·S3·R1.2KIl 7S0·Sl·R1.2KIl - 7S0·101·R1.2KIl 

1.33KIl±2% - 7S0·61·R1.33KIl - - - -
I.SKIl±2% 7S0·63·RLSK!l 7S0·6l·R1.SKIl 7S0·S3·RLSKIl 7S0·S1·R1.SKIl 750·I03·RLSKIl 7S0·l01·R1.SKIl 

2KIl±2% 7S0·63·R2KIl 7S0·61·R2K!l 7S0·S3·R2KIl 7S0·SI·R2KO - 7S0·101·R2K!l 
2.2KIl±2% 7S0·63·R2.2KO 7S0·61·R2.2KIl ' 7S0·S3·R2.2KIl 750·S1·R2.2KIl 7S0·103·R2.2KO 750·10l·R2.2KIl , 
2.7K!l±2% - 7S0·61·R2.7KO - 7S0·S1·R2.7KIl - -

3K!l±2% - - 7S0·S3·R3KIl 7S0·S1·R3KIl - -
3.3KO±2% 7S0·63·R3.3KIl 7S0·61·R3.3KIl 7S0·S3·R3.3KO 7S0·Sl·R3.3KIl 7S0·103·R3.3KIl 7S0·l0l·R3.3K!l 
3.9KIl::!:2% - - - 750·SI·R3.9K!l - -
4.7KO±2% 7S0·63·R4.7KIl 7S0·61·R4.7KO 7S0·S3·R4.7KO 7S0·S1·R4.7K!l 7S0·103·R4.7KIl 7S0·101·R4.7KU 
S.lKIl±2% - 7S0·6l·RS.6KIl 750·83·RS.IKIl - - -
S.6K!l±2% - - 7S0·S3·R5.6KIl 7S0·S1·RS.6KIl - 7S0·10l·RS.6KU 
6.SK!}±2% 7S0·63·R6.8KO 7S0·61·R6.SKO 7S0·S3·R6.SKIl 7S0·SI·R6.SKIl 7S0·103·R6.8KIl 7S0·IOl·R6.8KIl 
IOKIl±2% 7S0·63·RIOKIl 7S0·61·RI0KIl 7S0·S3·RIOKIl 7S0·Sl·R10K!l 7S0·l03·RlOKIl 7S0·101·RlOKU 
12KO±2% - - - - - 7S0·10l·R12KIl 
15KIl±2% 750·63·RlSK!l 7S0·61·RlSKO 7S0;S3·R15Kn 7S0·S1·RlSKO 7S0·103·RlSKO 750·101·RlSK!l 
16KO±2% - - - - - -
lSKO±2% - - - 7S0·S1·RI8KU - -
20KO±2% - - 7S0·S3·R20KU - - -
22KO±2% 750·63·R22KO 750·6l·R22KIl 750·83·R22K!l 7S0·Sl·R22KO 7S0·103·R22KIl 7S0·101·R22K!l 
33KU±2% 7S0·63·R33KIl 750·61·R33KO 7S0·S3·R33KO 7S0·S1·R33K!l 750·103·R33KO 750·101·R33KU 
47KO±2% 750·63·R47K!l l50·6l·R47KO 750·83·R47K!l 750·8l·R47K!l 750·103·R47KIl 750·101·R47K!l 
56KIl±2% - - - 7S0·S1·R56K!l - 7S0·101·R56K!l 
6SKO±2% 750·63·R6SKO 7S0·61·R6SKIl ' 7S0·S3·R6SKa 750·SI·R68K!l 750·103·R6SKIl -

100K!l±2% 750·63·RIOOKIl 7S0·6l·RlOOKO 750·S3·RIOOKIl 7S0·Sl·RlOOKO 750·103·RlOOK!l 7S0·101·RIOOK!l 
120KIl±2% - - 750·S3·R120K!l - - -
150KIl±2% 750·63·R150K!l 750·61·R150KIl 7S0·SJ.RlSOKIl 7S0·S1·R1S0K!l - 750·101·R1S0K!l 
220KO-+-2% 750·6J.R220KO 7S0-61·R220KO 7S0·S3·R220K!l 750·81·R220KO - 7S0·10l·R220KIl 

NOTE: Additional resistance values are constantly being added. Please contact your local CTS Industrial Distributor 
to check availability of values nof shown above. ' 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1949 
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4700 RESISTORS 4700 

CTS OF BERNE, INC. DUAL-IN-LINE 
CERMET RESISTOR 

NETWORKS 
SUBSIDIARY OF CTS CORPORATION. ELKHART. INDIANA 

WORLD LEADER IN CERMET RESISTOR TECHNOLOGY 

CERMET RESISTOR NETWORKS (Available·with capacitor chips and/or active devices*) 
CTS Series 760 Dual-In-line cermet resistor net
works are available in 8, 14, 16, and 18 lead styles. 
CTS now offers you a choice of four popular space
saver packages. All are designed to simplify 
automatic insertion along with IC's and other DIP 
products for reduced costs .. Easy to hand mount, 

NO. OF PINS "A" DIM 

8 .4SO 
'4 .750 
16 .850 
18 .9SO· 

GEN. TOL . .!:.o10 

PIN DESIGNATION 
X Y Z 
4 5 • . " . I. 

10 18 

Environmental Performance Characteristics 

Test 
Allowable Resistance Change 
CTS Maxt,. R CTS Avg. t,. R 

Load Life: 1,000 hrs., 0.1 watt per resistor 
at 70°C ±0.50% ±0.20% 

Moisture Resistance: 0.1 rated wattage at 
70°C, 90·98% humidity, 1,000 hrs. ±0.50% ±0.20% 

Insulation Resistance: Measured wet after Greater than' 
moisture resistance test, 200 VDC 1000 megohms 

Low Temperature Exposure: -63°C,4 hrs. ±0.25% ±O.10% 

Thermal Shock: 5 cycles, 
-63°C to +125°C, no load ±0.25% ±O.10% 

Short Time Overload: 
2.5 times rated voltage, 5 sec. ±0.25% ±0.05% 

Terminal Strength: 
5 lb. tensile & compression, 30 sec. ±0.25% ±0.03% 

Effect of Soldering: 
60/40 solder, 246°C, 2 sec. ±0.25% ±0.05% 

too. Available without cover coat, so you can trim 
for circuit balance in your own plant. Choose from 
standard circuits available off-the-shelf for im
mediate delivery or custom designed to your 
specifications. 

FEATURES: 

• Low height profile 
• .100" lead spacing 
• High overload capabilities 
• 8, 14, 16 & 18 pin constructions 
• Compatible with automatic insertion equipment 
• 2 watt power capabilities 
• Reduced insertion time 
• Available with capacitors and/or active devices* 

ELECTRICAL AND MECHANICAL 
SPECIFICATIONS: 
Description: 8, 14, 16, and 18 pin dual·in·line modules on .100" 
. lead centers. 

Standard Resistance Range: 220 through 1 Megn. 

Special Resistance Range: Below 22n and above 1 Megn. 

Resistance Matching 12 like resistors): 

Ratio Matching: 

500 to 30Kn - 0.5% 
30Kn to 250Ko - 1 % 

250Kn to 3 Megn - 2.5% 

500 to 30Kn - ±1 % 
30Ko to 250Ko - ±2% 

250Kn to 3 Megn - ±5% 

Wattage Rating @ 70DC per module: 8 pin· .75 watt; 14 pin ·1.5 watts; 
16 pin· 1.75 watts; 18 pin' 2.0 watts. 

Standard Temperature Coefficient: ±300 ppm/oC. 

Special Temperature Coefficient: to ±100 ppm/oC. 

Temperature Coefficient Tracking: Available to 50 ppm/oC. 

Standard Resistance Tolerance: ±5%. 

Special Resistance Tolerance: ±1 % or Ihn (whichever is greater). 

Substrate Material: Alumina. 

Resistor Material: Cermet· thick film. 

Insulation Coating: Organic· epoxy phenolic. 

Lead Material: Solder coated copper. 

Solder: 60/40 Tin/Lead. 

Lead Strength: 5 # pull. 

* Active devices added by CTS Microelectronics, Inc., Lafayette, Indiana. 

ORDERING INFORMATION: Place orders using following address: CTS OF BERNE, INC., 406 Parr Rd., Berne, Ind. 46711 • (219) 589·8220 • TWX 810·323·1580 

1·1950 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

<I CTS OF BERNE, INC. DUAL-IN-LINE 
\1'HI)I[)I"d~( 1)1 LT~ UJHI'lJf-l/\!I()i'. ll_KHAHT INDIAI\JA CERMET RESISTOR WORLD LEADER IN CERMET RESISTOR TECHNOLOGY 

NETWORKS ® 
760 SERIES r4/r6 LEAD DUAI-IN-UNE CERMET RESISTOR NETWORKS 

Prices 
CTS Element Resistance Power Rating Typical 

100- ' 500-Series Description Type Range & Tol. (Watts) TC 
1-99 499 999 

760-3 ,- $L15 $ _93, ,$ .66 14 Pin Module on 760-1 1.5 @ 70°C ±100 .100" x ,300" Cermet 22n-220KQ'±2% 1.20 .95 .68 per module ppm/oC, - 760-5 DIP Centers ' 1.25 2.15 1.75 

7613 $1.20 $ .95 $ .68 

~~4ll 16 Pin Module on 1.25 .98 .70 ~~~,4J! I 761-1 1.75 @ 70°C ±100 
'~~ 

,100" x 300" 
7615 DIP Centers 

.r 

14 Pin 

GEN. TOL. •. 010 

CONDUCTOR MODULES 

Eliminate time consuming installation of 
jumper wires. 

Density of Jumpers: 
Depending on number of pins, screened 
on both sides of substrate. Built to cus
tomer specifications and requirements. 

CTS 
OF BERNE, INC. 

Cermet 68n-220Kn*±2% 

FEATURES: 
• low cost automatic insertion and 

handling 
• High overload capabilities 
• low height profile 
• Package compatibility 

with monolithic packages 
• .1 DO" lead spacing 

,4 
RRARAR 

RRRRRAR 

per module ppm/oC 2.30 1.88 

16 Pin 

GEN, TOL .. ,0'0 

RRRRRRR 

A A A A A A A A 

14 Pin-13 Resistors 16 Pin-1S Resistors 
Part Number 760-1-R+value Part Number 761-1-R+value 

1.34 

APPLICATIONS: MaS/ROM pull-up/pull-down; Open collector pull-up; "Wired OR" pull-up; Power driver 
pull-up; High speed parallel pull-up; TTL unused gate pull-up; TTL input pull-down; Digital pulse squaring. 

'4 16 

A A A A A A A 

14 Pin-7 Resistors 16 PinoS Resistors 
Part Number 760-3-R+value Part Number 761-3-R+value 

APPLICATIONS: "Wired OR" pull-up; Power driver pull-up; Power gate pull-up; Line termination' long
line impedance balancing; lED current limiting; ECl output pull-down reSistors; TTL input pull-down. 

14 Pin-24 Resistors 
Part Number 760-S-R+values 

Resistance Values 
Rl/R2 

2200/2700 
2200/3300 
l.SK/3.3K 

16 Pin-2M Resistors 
Part Number 761-S-R+values 

Part Numbers 

760-S-R220/270 
760-S-R220/330 
760-S-R1.S/3.3K 

761-S-R2207270 
761-S-R220/330 

761-5-Rl.SK/3.3K 
Other combinations available upon request 

Pulse Squaring TTL Terminators 

CTS Terminator networks consist of two resistor pairs of the above value combinations. The 
resistors are connected together in series with a common line for power and a common line for 
ground. The junction of each pair is brought out to a separate termina I. 

ORDERING INFORMATION: Place orders using following address: CTS OF BERNE,INC., 406 Parr Rd., Berne, Ind. 46711 • (219) 589-8220· TWX 810-323-1580 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1951 



4700 RESISTORS 4700 

CTS OF BERNE, INC. SINGLE-IN-LINE 
CERMET RESISTOR 

NETWORKS 
SUBSIDIARY OF CTS CORPORATION; ELKHART, INDIANA 

WORLD LEADER IN CERMET RESISTOR TECHNOLOGY 

CERMET RESISTOR NETWORKS (Available with capacitor chips and/or active devices*) 

CTS ... Leader in th.e field of Low Profile space
saving Cermet Resistor Modules. Readily recogniz
able because of the familiar CTS Blue. 
As is well illustrated, these modules have been 
specJfically designed to save space. 

'750 Series 

Environmental Performance Characteristics 

For units less than .340" high, refer to 
page 8 for performance characteristics. Allowable Resistance Change 

Test CTS Maxt. R CTS AYI. t. R 

Load Life: 1,000 hrs., 0.1 watt per resistor 
at 70°C ±0.40% ±0.20% 

Moisture Resistance: 0.1 rated wattage at 
70°C, 90·98% humidity, 1,000 hrs. ±O.SO% ±0.20% 

Insulation Resistance: Measured wet after Greater than 
moisture resistance test, 200 VDe 1000 megohms 

Low Temperature Exposure: - 63°C, 4 hrs. ±O.lO% ±0.04% 

Thermal Shock: S cycles, 
- 63°C to + 12Soe, no load ±O.lO% ±0.03% 

Short Time Overload: 
2.S times rated voltage, S sec. ±0.2S% ±O.OS% 

Terminal Strength: 
SIb. tensi.le & compression, 30 sec. ±O.lO% ±0.03% 

Effect of Soldering: 
60{ 40 solder, 246°C, 2 sec. ±0.10% ±O.OS% 

So if you want to reduce the size of your design or 
add more complex cirCUitry without increasing size, 
CTS rates top consideration. 
Most appealing is the fact that "The Little Blue 
Brick" is an extensive "Off The Shelf" item with CTS. 

FEATURES: 
• Compact edge mount modules 
• Ultra high stability and reliability 
• Automatic insertion capabilities 
• Reduced insertion time 
• Fewer items to inventory 
• Space savings over individual resistors 
• Available with capacitors and/or active devices" 
• Available with .100" and .125" lead centers 

ELECTRICAL AND MECHANICAL 
SPECIFICATIONS: 
Description: Cermet thick film single·in·line resistor networks. 

Standard Resistance Range: 33{1 through 1 Meg!!. 

Special Resistance Range: Below33!! and above 1 Meg!!. 

Resistance Matching (2 like resistors): 
50!! to 30K!!- O.S% 

Ratio Matching: 

. 30K!! to 2S0K!!- 1 % 
250K!! to 3 Meg!!-2.S% 

50!! to 30K!!- ±1 % 
30K!! to 2S0K!!- ±2% 

2S0K!! to 3 Meg!!-±S% 

Standard Temperature Coefficient: ±2S0 ppm/DC. 

Special Temperature CoeffiCient: ±100 ppm/DC. 

Temperature CoeffiCient Tracking: Available to so ppm/DC. 

Standard Resistance Tolerance: ±S%. 

Special Resistance Tolerance: to ±O.S% or 1/2!! {whichever is greater' 

Substrate Material: Alumina. 

Resistor Material: Cermet· thick film. 

Insulation Coating: Organic· epoxy phenolic. 

Lead Material: Solder coated copper. 

Solder: 60/40 Tin/Lead. 

Lead strength: 5# pull. 

Wattage Rating @ 700 C (see chart below). 

Ht. of 
Lead Module 

Centers (Max.) 2 4 5 6 

.100 (.2S0) - - - .9 

.100 (.3S0) - .7 - 1.0 

.125 (.350) .5 1.0 - 1.5 

Number af Pins 

7 8 9 10 11 

- 1.1 1.3 1.5 -

- 1.3 - 2.0 2.3 

- 2.0 - 2.5 -
-

12 

-
2.5 

3.0 

• Active devices added by eTS Microelectronics, Inc., Lafayette, Indiana. 

13 

-
-
-

ORDERING INFORMATION: Place orders using following address: eTS OF BERNE, INC., 406 Parr Rd., Berne, !rId. 46711 • (219) 589-8220 • TWX 810-323·1580 

10 1952 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

eTS OF BERNE, INC. 
SINGLE-IN-LINE 

CERMET RESISTOR 
NETWORKS 

SUBSIDIARY OF CTS CORPORATION, ELKHART, INDIANA 

WORLD LEADER IN CERMET RESISTOR TECHNOLOGY 

200 

w 

r~ 
w 
~100r----i--------~," 
~ 
o 
w 
~ 
It 50 .. 

a +25 150 +75 +100 
'C AMBIENT 

TYPICAL DERATING CURVE FOR CTS 750 SERIES 

NO. OF PINS "A" DIMENSION 
4 
6 
8 

10 
11 
12 

d~ 
~.010 

,W 

NOTE: 

.378 

.578 
.778 
.978 

1.078 
1.178 

r--" .. ..... 
-.010 

PART NUMBER 

CTS DATE CODE 

INSULATION COATING APPLIED 
ON THE TWO FACES ONLY. GEN. TOL. ±.005 

NC. OF PINS "A" DIMENSION 
6 
8 
9 

10 

NOTE: 
INSULATION COATING 
APPLIED ON THE 
TWO FACES ONLY. 

.578 

.778 

.878 

.978 

'.002 
~ 
TINNED D.F.H.C Cu, 

GEN. TOL. ±.005 

NO. OF PINS "A" DIMENSION 
2 
4 
6 
8 

10 
12 

NOTE: 
INSULATION COATING APPLIED 
ON THE TWO FACES ONLY. 

.228 

.478 

.728 
.978 

1.228 
1.478 

~ 
'" +.008 

8 ---1 f"1O 
L030~'~; 
+.002 
~ 
TINNEOOFHC eu 

LEADS SOLDERED 

GEN. TOL. ±.005 

ORDERING INFORMATION: Place orders using following address: CTS OF BERNE, INC., 406 Parr Rd., Berne, Ind. 46711 • (219)589-8220 • TWX 810-323-1580 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1953 



4700 

~AL~ 
SERIES esc 
Thick Film SIP Resistor Network 

SPECIFICATIONS 

Resistance Range: 100. to 3.3 Megohms 

Resistance Tolerance: ±2% standard. 
±1%, ±5%, ±10% and ±20% available 

Resistance Temperature Coefficient: 
±100 PPMI"C (-55°C to +125°C) typical 

Terminals: Tin plated copper alloy 

Body: High alumina. Resistors epoxy coated 

I j } i i f iIi 1 i f 
1 2 3 4 5 6 7 8 9 10 11 12 

Schematic 
01 

(Available in 4, 5, 6,7, B, 9,10,11 or 12 pin package) 

nnnnnn 
I 2 3 4 5 6 7 B 9 10 II 12 

(Available in 4, 6, B, 10 or 12 pin package) 

19999999999 
I 2 3 .4 5 6 7 8 9 10 11 

Schematic 
03 

Schematic 
05 

I 
12 

(Available in 4, 5, 6, 7, B, 9, 10, 11 or 12 pin package) 

01 and 03 SCHEMATIC 
STOCKED RESISTANCE VALUES IN OHMS 

("G" Tolerance) 

56 180 
100 220 
120 330 
150 470 

510 
560 

1K 
1.5K 

2K 
2.2K 
2.7K 
3.3K 

MARKING (Minimum Information) 

4.7K 
6.8K 
10K 
12K 

15K 
18K 
22K 
27K 

~ DALE}~~ :;J~I~l:O;; i i ill' if 
~ ~ V~ ~ 3 DIGIT 
SCHEMATIC RESISTANCE 
CODE CODE 

HOW TO ORDER 

08 ' 

47K 
100K 
220K 

1 Meg. 

A 

RESISTORS 4700 

Choice of: .195" [4.95] "A" and .350" [B.B9]"C" maximum seated heights. 

DIMENSIONAL AND TERMINAL 
CONFIGURATIONS [Numbers in brackets indicate millimeters] 

c~ ~ • i ;::~~~]-rr J J J J J J 
[i 271 Max. -1 -11--

. .016:!: .003 

f ·090M [2.291 ax. 

(seating 
. ---plane) 

1r -.127] 050~ I I~ 
.100 :!: .010 [.406 :!: .076] 

~ci~AZcu2~lative B . 
.012:!: .003 

[.31 :!: .0761 
(leads are along 

centerline of body) 

TYPE A (M8X.) B C(Max.) 

CSC04 .390 [9.91] .300 [7.62] 

CSC05 .490 [12.45] .400 [10.16] 

CSC06 .590 [14.99] .500 [12.70] 

CSC07 .600 [15.24] 
"A" Profile = 

.690 [17.54] .195 [4.95] 
CSCOB .790 [20.07] .700 [17.7B] "C" Profile = 

CSC09 .B90 [22.61] .BOO [20.32] .350 [B.B9] 

CSC10 .990 [25.15] .900 [22.B6] 

CSCll 1.090 [27.69] 1.000 [25.40] 

CSC12 1.190 [30.23] 1.100 [27.94] 

05 SCHEMATIC 
STOCKED RESISTANCE VALUES IN OHMS 

("G" Tolerance) 

Fltllb Zo R,IIb Zo R,IIb Zo 

220/270 121 330/390 179 1.5K13.3K 1031 

1 BO/390 123 330/470 194 

220/330 132 330/680 222 

MARKING (Minimum Information) 

TOLERANCE 
/'iilT""1!lT""1!".-,j~"....,,,.z..,,,,,rK CODE 

PIN #1 
INDICATOR 

01 

SCHEMATIC 
CODE 

-101 

3 DIGIT 
RESISTANCE 
CODE 

G 
01 and 03 SCHEMATIC 

esc 
SERIES NUMBER OF PINS PACKAGE CODE SCHEMATIC RESISTANCE VALUE TOLERANCE 

05 SCHEMATIC 

esc 
SERIES 

1-1954 

08 A 

A'= .195" [4.95] height; 
.100" [2.541 lead spacing. 

C = .350" [8.89] height; 
.100" [2.54] lead spacing. 

First two digits (3 for "F" 
tolerance) are significant. 
Last digit specifies 
the number of zeros. 

'NOTE: 05 Schematic lim"ed to "G" and "J" tolerances. 

05 331 

F = :±:1% 
G = ±2%* 
J = ±50/0* 
K = ±10% 
M = ±20% 

G 
PACKAGE CODE SCHEMATIC NUMBER OF PINS 

-221 !. 
--~----~ ~~------

RESISTANCE VALUE R, RESISTANCE VALUE R. TOLERANCE 

A = .195" [4.95] height; 
.100" [2.54] lead spaCing. 

C = .350" [8.89] height; 
.100" [2.54] lead spacing. 

First two digits are significant 
figures. The. third digit specifies 
the number of zeros to follow. 

For complete information, write or phone 
DALE ELECTRONICS. INC .. Box 26950. EI Paso. TX 79926 • Phone 915-592-3253 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

G= ±2% 
J = ±5% 

EEM 1983 



4700 RESISTORS 

~ALy 
DALE SERIES MSP 
Thick Film SIP Resistor Network 

SPECIFICATIONS 
ELECTRICAL 

Resistance Range: 10n to 3.3 Megohms 

Resistance Tolerances: ±2% standard. 
±l%. ±5%. ±10%. ±20% available. 

Temperature Coefficient: ±100 PPM/DC 
(-55°C to +125°C) standard 

Terminals: Tin plated copper alloy 

DIMENSIONAL AND TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters] 

TYPE A (Max., 

MSP06 

MSPXXA, .195" [4.95] above board 

MSPXXC, .350" [8.89] above board 

B C 

5 

0 

.590 [14.99] .500 [12.70] 
.195" [4.95] for MSPXXA 

F~9l 
I J I ~ ttl } t } 
1 2 3 4 5 6 7 8 9 10 

01 SCHEMATIC 

n n n n 
1 2 3 4 5 6 7 8 

MSP08 .790 [20.07] .700 [17.78] 7 

MSP10 .990 [25.15] .900 [22.86] 9 

Pin 1 Identification 

.015Mi~ A "I i 
[.381L r- . J 0 

-r1rr'1 I I I I I I ru~ T' 
['100420 ~ '205410}-- 1.016 :!: .003 II .135 + .015 

. - . [.406 :!: .0761-11-- - .010 

[2~~~ ~ ~~~41 - [3.43 + .3811 
Non.Accumulative B - .2541 

C equals spaces 

.350" [8.89] for MSPXXC 

--j r- [2~~ Max. 

9 
II .012:!:.003 --11-- [.30:!: .0761 

n STOCK VALUES 
(2% tolerance) 

*22n l20n 560n 2.7Kn l2Kn 68Kn 
33n l50n 680n 3.3Kn l5Kn 82Kn 

9 \0 39n l80n 820n 3.9Kn l8K!l 100Kn 

~.~ 
47!l 220n lKn 4.7Kn 22Kn *120Kn 
56n 270n 1.2Kn 5.6Kn 27Kn *150Kn 

MSPOe • 
68n 330n 1.5Kn *6.0Kn 33Kn *180Kn 

MSP10 82n 390n 1.8Kn 6.8Kn 39K!l 220Kn 
lOOn 470n 2.0Kn 8.2Kn 47Kn 330Kn 

HOW TO ORDER 

MSP 
SERIES 

EEM 1983 

03 SCHEMATIC 
.ll0n 5l0n 2.2Kn 10Kn 56Kn * 470Kn 

*MSPXXA only 1 Meg. 

08 A 01 -101 G 
NUMBER OF PINS PACKAGE CODE SCHEMATIC RESISTANCE VALUE TOLERANCE 

A = .195" [4.95] height; 
.100" [2.54] lead spacing. 

C = .350" [8.89] height; 
.100" [2.54] lead spacing. 

Rrst two digHs are 
significant. (3 for 
"p' tolerance.) Last 
digit specifies the 
number of zeros. 

For complete information, write or phone 
DALE ELECTRONICS, INC., Box 26950. EI Paso. TX 79926 • Phone 915-592-3253 

F = ±1% 
G = ±2% 
J = ±5% 
K = ±10% 
M = ±20% 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

4700 

1'1955 



4700 RESISTORS 

~AL~ 
SERIES MDP 
Thick Film DIP Resistor Network 

SPECIFICATIONS 
ELECTRICAL 

STANDARD SCHEMATICS 

Resistance Range: 10n to 3.3 Megohms 

Resistance Tolerance: :!:2% standard. :!:1 %, ::!:5%, 
::!:10%, ::!:20% available. 

Resistance Temperature Coefficient: ::!:100 PPM/DC 
(-55°C to +125°C) standard 

Terminals: Tin plated copper alloy 

Body: Molded epoxy --Pin No.1 

DIMENSIONS AND TERMINAL CONFIGURATIONS 

[Numbers in bracketS indicate millimeters] 
TYPE ABC 

MDP14 

MDP16 

.750 [19.05] 

.850 [21.59] 

.600 [15.24] 

. 700 [17.78] 

6 

7 

-------Pin No.1 

+ .190 [4.831 Max . 

MDP1403 

MDP1803 

.310 '" .010 
17.87 '" .2541 

.250 :;:.010 
[6.35 ± .2541 

4700 

.075", .010 
11.90", .2541 

t 
.135 + .015 

- .010 
13.43 + .3811 

- .2541 

I\-- .010 + .005 
- 002 

- [.254 + .1271 

[i.~; :g~~J Typ. 
Non·Accum. 
"C" Spaces 

STOCKED RESISTANCE VALUES IN OHMS 
("G" Tolerance) 

Other Values from 10n to 1 Megohm Available 

- .0501 

MODEL MDP1401 .nd MDP1403 MODEL MDP1801 .nd MDP1803 

22 51 120 300 680 1.6K 3.9K 8.2K 20K 100K 510 2.2K 12K 82K 
24 56 130 330 750 1.8K 4.3K 9.1K 22K 120K 22 110 560 2.7K 15K 100K 
27 62 150 360 820 2.0K 4.7K 10K 27K 150K 33 120 680 3.3K 18K 120K 
30 68 160 390 910 2.2K 5.1K 11K 33K 180K 39 150 820 3.9K 22K 150K 
33 75 180 430 1K 2.4K 5.6K 12K 39K 220K 47 180 1K 4.7K 27K 180K 
36 82 200 470 UK 2.7K 6.0K 13K 47K 330K 56 220 1.2K 5.6K 33K 220K 
39 91 220 510 1.2K 3.0K 6.2K 15K 56K 470K 62 270 1.5K 6.0K 39K 330K 
43 100 240 560 1.3K 3.3K 6.8K 16K 68K 1 Meg. 68 330 1.8K 6.8K 47K 470K 
47 110 270 620 1.5K 3.6K 7.5K 18K 82K 82 390 2.0K 8.2K 56K 680K 

100 470 10K 68K 1 Meg. 

HOW TO ORDER MOP 14 03 -101 G 
SERIES NUMBER OF PINS SCHEMATIC RESISTANCE VALUE TOLERANCE 

Fi rst 2 digits 

EXAMPLE: 
(3 for "F" tolerance) 
are significant figures. 

MDP1403-101G = A dual-in-line thick film resistor network with 14 pins on .100 [2.54] 
centers. 03 schematic. resistance of 100 ohms and tolerance of :!:2%. 

last digit specifies 
number of zeros to follow. 

For complete information, write or phone 
DALE ELECTRONICS. INC •• Box 26950. EI Paso. TX 79926 • Phone 915-592-3253 

1·1956 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

F = :!:1% K = :!:10% 
G = :!:2% M = :!:20% 
J = :!:5% 

EEM 1983 



4700 RESISTORS 4700 

APPROVED SCHEMATIC ALTERNATIVES 

ILe:uR~8 <01, YLE RZ 
MILITARY QUALIFIED 
Thick Film Resistor Networks 

HHi 
14 PIN 

_16PIN 

Pin...
No.1 

SCHEMATIC "A" SCHEMATIC "8" 

SPECIFICATIONS (Applicable to all styles) 

ELECTRICAL 

Resistance Range: 1 Of! to 1 Megohm standard. 

Resistance Tolerances: :!::1%, :!::2%, :!::5% 

Temperature Coefficient: "Moo = :!::300 PPM/oC; 

lfHHH nnnn 
1234567812345678 

"K" = :!::100 PPMfOC over the temperature 
range of -55°C to +125°C (+25°C reference). 

I-=":'~ F::~ 
SCHEMATIC "C" SCHEMATIC "0" 

DUAL IN LINE 
M8340101 = 14 PIN 
M83401 02 = 16 PIN 

DIMENSIONAL AND TERMINAL CONFIGURATIONS 
[Numbers in bracl<ets indicate millimeters] 

I" A == .015 [.38J 1 

[:::]~~1~ TypeSDM 

MIL PIN 

M8340101 M XXXXX A 

M8340101 K XXXXX A 
M8340101 M XXXXX 8 

M8340101 K XXXXX 8 
M8340102 M XXXXX A 

M8340102 K XXXXX A 

M8340102 M XXXXX 8 

M8340102 K XXXXX 8 

.310 = .010 

MIL. DALE 
STYLE TYPE 

RZ010 SDM14-01 
MDM14-03 

RZ010 SDM14-01 

RZ010 SDM14-02 
MDM14-01 

RZ010 SDM14-02 

RZ020 SDM16-01 
MDM16-03 

RZ020 SDM16-01 

RZ020 SDM16-02 
MDM16-01 

RZ020 SDM16-02 

NO. 
OF PINS A 

1~'87 = .25~J I 14 .710 [18.0] 
.055 == .015 Typ. .065 == .010 

[1.65 == .254J .055 == .010 [1.40 == .38J 
[1.40 == .254J 

L'I 

.055 == '~10 J I 
[1.40 == .254J 

j . 
~==.010 I ,[3.05 == .254J 

.135 + .015 [3.43 + .381J 
, - .010 - .2541 

II .020 = .002f 
-Jh.50B = .05OJ 

F9 .010 = .002 
'1 -+t.254 == .050J 

l~-i~ 

16 .810 [20.6] 

-~ __ ,_&::::: ~l::~.JI---A\~~J-----<~,.:::: 
OF PINS ABC [3.43 + .381J 

14 

16 

EEM 1983 

.750 [19.05] .600 [15.24] 6 

.850 [21.59] .700 [17.'8] 7 

[d.~ ! :g~~] Typ. 
Non-Accum. 
"c'Spaces 

B ± .010 
[.254J 

STOCK VALUES 

- .2MJ 

Available from stock in these standard values (±2% tolerance A and B schematic) 
Characteristic "MOO (±300 PPMrC) Type MDM not available in 470K and 1 Meg. 

39,0, 100,0, 220,0, 510,0, 2.2K 5.1K 20K 470K 
51,0, 120,0, 270,0, 680,0, 3.0K 5.6K 22K 1 Meg. 
56,0, 150,0, 330,0, 1.0K 3.3K 6.8K 30K 
68,0, 180,0, 390,0, 1.5K 3.9K 10K 47K 
75,0, 200,0, 470,0, 2.0K 4.7K 15K 100K 

For complete information, write or phone 
DALE ELECTRONICS, INC., Box 26950, EI Paso, TX 79926 " Phone 915-592-3253 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

MILITARY 
RES. RANGE 
TOLERANCE 

±1%, ±2%, ±5% 

100-1 Meg. 
100-100K 
100-1 Meg. 
100-1 Meg. 
100-100K 
100-1 Meg. 
100-1 Meg. 
1 00-1 OOK 
100-1 Meg. 

100-1 Meg. 
100-100K 
100-1 Meg. 

1·1957 



4700 RESISTORS 

MILITARY 
RES. RANGE 

MIL. DALE TOLERANCE 
MIL PIN STYLE TYPE ±1%, ±2%, ±S% 

MB340103 M XXXXX A RZ030 DFM14-01 100-1 Meg. 
DFM14-11 100-1 Meg. 

MB340103 K XXXXX A RZ030 DFM14-01 100-1 Meg. 
DFM14-11 100-1 Meg. 

MB340103 M XXXXX B RZ030 DFM14-02 ~00-1 Meg. 
DFM14-12 100-1 Meg. 

MB340103 K XXXXX B RZ030 DFM14-02 100-1 Meg. 
DFM14-12 100-1 Meg. 

Leads: -01, -02 = gold plated; -11, -12, = tin lead plated 

STOCK VALUES 
Available from stock in these standard values (±2% tolerance, 

A and B schematics, Characteristic "M", ±300 PPM/DC): 

1000 3300 S100 1.0K 2.0K 3.0K 4.7K 6.BK 22K 
2000 4700 6BOO 1.SK 2.2K 3.3K S.1K 10K 100K 

(~:~~~ Typ. . Lead #1 identified by notch 

l..-11[]}O'edOIon cov1e, ] -.-il :: 0.36~ [9.271 Min. 
; 0.385 [9.781 Max. 

~ 
0.015 [.381 Min. I I 0.265 Max~ 
0.019 [.481 Max. --j r-[6.731 

I- 0.250 Min.-j 
1 [6.351 1 

1-;0.250 Min.--j 

1 [6.351 I~ 

\-01 .. .-----:-.825 Max. -----t .. I~ 
[20.9551 0.005 ± .0005 

8:~~~ Max. [0.127 ± .01] 

SINGLE IN LINE M8340105 = 8 PIN M8340104 = 6 PIN 

MIL PIN MIL. STYLE DALE TYPE 

MB340104 M XXXXX C RZ040 MSM06C-01 
MB340104 K XXXXX C RZ040 MSM06C-01 

MB340104 M XXXXX G RZ040 MSM06C-03 
MB340t04 K XXXXX G RZ040 MSM06C-03 

MB34010S M XXXXX C RZOSO MSMOBC-01 
MB34010S K XXXXX C RZOSO MSMOBC-01 

MB34010S M XXXXX G RZOSO MSMOBC-03 
M834010S K XXXXX G RZOSO MSMOBC-03 

Note: Dale will be supplying MIL-R-83401/6, 17, IB, 19 
effective September 1, 19B3. 

STOCK VALUES 

MIUTARY 
RES. RANGE 
TOLERANCE 

±1%,±2%, ±S% 

100-1 Meg. 
100-1 Meg. 

100-1 Meg. 
100-1 Meg. 

100-1 Meg. 
NO. 

OF PINS A B 
100-1 Meg. 

100-1 Meg. 
6 .583 ± .01S [14.B1 ± .381 .SOO [12.701 

100-1 Meg. 8 .7B3 ± .01S [19.89 ± .381 .700 [17.781 

DIMENSIONAL AND TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters) 

Pin 1 Identification 

4700 

C 

S 

7 

Available from stock in these standard values (±2% tolerance, 
C and G schematics, Characteristic "M", ±300 PPM/DC): 

33n 330n 2.0K 22K 
39n 470n 2.2K 47K 
47ll 510n 3.3K 56K 
68n 560n 4.7K 82K 

.030 = :8?~ "A" .. 0' .342 + .008 ---1~'--
[.76 + .1~h - .010 

- .3~ Lm..~ ...... -.r-n-................ u.r' [S.69 = :~gl 
.040 + .009 f .. r 
[l.02-+~~~1 ~017::!:'004 11_ ~+.015 _I' 82n 680n 5.6K 100K 

100n 820n 6.8K 220K - .3S1 [.43 ::!: .361 --l . - .010 I--
.100 ::!: .005 __ [3.43 + .3Sl) .012 ::!: .004 150n 1.0K 8.2K 470K 

220n 1.5K 10K. 1 Meg. 
[2.54 ::!: .131 "S" - .2541 [.:H ::!: .101 

Non-Accumulative 
"C" equals spaces 

HOW TO ORDER- Military Part Number 

M8340104 
DETAIL SPEC. NO. 

M8340103 = 14 Pin DIP RZ030 
M8340104 = 6 Pin SIP RZ040 
M83401D5 = 8 Pin SIP RZOSO 

K 
CHARACTERISTIC 

"K" = ±loo PPM/'C 
"M" = ±300 PPM/'C 

EXAMPLE. 

1003 
RESISTANCE VALUE 

The first three digits are 
significant figures and 
the last digtt specifies the 
number of zeros to follow. 

G 
TOLERANCE 

F = ±1% 
G= ±2% 
J = ±S% 

M8340104Kl003GG = A single-in-line resistor network wHh 6 pins and a T.C.R. of 
±loo PPM/'C. resistance value of lOOK ohms. tolerance of 2% and "G" schematic. 

For complete information, write or phone 

G 
SCHEMATIC 

DALE ELECTRONICS, INC., Box 26950, EI Paso, TX 79926 • Phone 915-592-3253 

1·1958 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 

GENERAl- SPECIFICATIONS 

Value Range (SIP) 
(DIP) 

RESISTORS 

RESISTORS 

100 - 3.3 meg 
100 - 3.3 meg 

NPO 

100pl - 4700pl 
1 OOpl - 2700pl 

'cAPAcrroRs 
BX 

500pl - 0.1 p.1 
500pl - 0.1 p.1 

4700 

X7R 

500pl - 0.1 p.1 
500pl - 0.1 p.1 

FEATURES Tolerances :±:2% standard, :±: 1%, 
:±: 5%, :±: 1 0%, :±: 20% 
available 

:±:5% & :±: 10% ,:±:10% & :±:20% :±:10% & :±:20% 

• 14 and 16 pin DIP models 

• 4 thru 12 pin SIP models 

• Applications include AC 
coupling, line matching, 
line termination, bypassed 
pull-up, supply filtering, 
CKT bias and coupling. 

Temperature Characteristics 
(-55'C to + 125'C) 

Voltage Rating 

Dissipation Factor 
(1 VRMS @ 1 KHZ) 

Operating Temperature Range 

:±: 100ppml'C Typical 

100VDC 

N/A 

'Capacitors tested at 1 Vrms @ 1 KHZ @ 25'C 

:±: 30ppm/'C 

50VDC 

0.1% max 

:±:15% @ OVDC 
& :±:15%, -25% 
@rated VDC 

50VDC 

2.5% max 

-55'C to +125'C 

.:±:15% 

50VDC 

3.0% max 

Dale R/C networks can be supplied with the same proven thick film 
circuit materials as those qualified to MIL-R-83401 and capacitors 
are available to EIA RS 198 or MIL-C-55681 specifications. 

Combinations of capacitor characteristics NPO, BX and X7R 
dielectrics within the same package are possible with a wide 
range of resistance values. 

DIMENSIONS: For reference, Dale R/C networks have the same basic dimensions 
as the Dale thick film networks listed elsewhere in this section. 

For complete information, write or phone 

SIP = Dale CSC coated styles 
DIP = Dale MOP molded styles 

DALE ELECTRONICS, INC., Box 26950, EI Paso, TX 79926 • Phone 915-592-3253 

~ALE;) THIN FILM RESISTOR NETWORKS 

!~!~!~!~p: 14 and 16 pin DIP models .... 1 . '. ';; . 

Resistance Range: 10011 to 100K11 .n I ! 
Resistance Tolerance: 2%,1%, .5%, .1% 

Ratio Match: .05%, .1%, .5% STANDARD SCHEMATICS 
APPLICATIONS Resistance Temperature Coefficient: :!:25 PPMfOC; 

::!:10 PPM/oC available (-55°C to +125°C) 

HHI ~ 
• Precision voltage/current dividers 

TC Tracking: :!:5 PPMfOC (-55°C to +125°C) 

Package Power Rating:.7 Watt/Package @25°C 

Resistor Power Rating: .1 Watt/Resistor at 25°C 

Voltage Coefficient of Resistance: <5 PPMIV typical 

Maximum Operating Voltage: 100 VDC 

Operating Temperature Range: -55°C to +125°C 

Pin No.1 
TDP.1403 -I I 
TDP.1603 ---j 

• Differential, instrumentation and 
summing amplifiers 

• Converter ladder, scaling 
and range setting 

• Oscillators and active filters 

Terminals: Solder Coated Copper Alloy 

Body: Molded Epoxy 

Resistive Material: Nichrome film 

'- .755:!: .010 ~ 
~[19.'8:!: .254]~ 

i~~f2~rpiCal 
.3BO Max. 
[9.652] 

DIMENSIONS 

NOTE: 
Other Dale thin film products 
include thin film chips, 
including styles compatible 
with chip carrier and custom 
packages. Consult factory. 

TOp·1403 =.075 ±.020-
[1.91 ± .50B] 

TOp·1603 = .025 ± .015 
[.635 ± .381] 

.loo:!: .010 
[2.54 :!: .254] 

, 
~ .190 [4.83] Max. 

-L t 

-- [i~g; :~~ .130 +.015 
-.010 

[3.3O:!: .381] 
.254] 

For complete information, write or phone 

.310:!: .010 
[7.87 :!: .254] 

-I\--

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, Nebraska 68701 • Phone 402-371-0080 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

.010 +.005 
-.002 

[.254 + .127) 
- .050] 

10 1959 



4700 RESISTORS 

~AL~ THICK FILM CHIP RESISTORS 

Series RCM and RCWM 
Established Reliability 
Military Qualification MIL-R-55342/2, 13, 14, 16 

FEATURES 

• Allows wide design flexibility for use 
with hybrid circuitry 

•. One-surface and wrap-around teminations 

Series RC and RCW 
Commercial 

DIMENSIONAL AND TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters.] 

8+005 8,.005--00-1 I. 

4700 

• Choices of sizes and power ratings 

• Dale has complete capability to develop specific 

I; :,31 ---j I-:: . 10.131 I r-

!-_---;-:-;;;;;-_----!I=r·r~~ ;; :~f C :oJ ~r~~ ; :~f 
I. A '.005 --I .015±.005~ 

reliability programs designed to customer requirements r-- I± .131 1.38 ± .131 ~, .005 I 
I± .131 ------I 

• Custom sizes can be designed for special applications RC and RCM RCW and RCWM 
(One-surface termination) (Wrap-around termination) 

RCMand RCWM 
SPECIFICATIONS 
ELECTRICAL 

Resistance and Tolerance Range: 
RCM/RCWM550: Ion to 300K, ±I%, 2%, 5% and 10% 

Ion to 500K, ±5% and 10% 
RCM/RCWM575 and 5100: 

10n.to 500K, ±I%, 2%, 5% and 10% 
Ion to 1 Meg., ±5% and 10% 

RCM/RCWM5150 Ion to I Meg., ±1%, ,2%,5% and 10% 

Resistance Temperature Coefficient: 
(-55'C to +1 25'C) "M~' = ± 300 PPM/'C 

"K" = ± 100 PPMI'C 

Power Rating: Maximum at +70'C 
RCM/RCWM550 = 50 MW 
RCM/RCWM575 = 100 MW 

RCandRCW 
SPECIFICATIONS 
ELECrRICAL 
Resistance Range: 

RC/RCW550: 5n to 2 Meg. 
RC/RCW575: sn to 5 Meg. 
RC/RCW5100: 10n to 10 Meg. 
RC/RCW5150: Ion to 15 Meg. 

RCM/RCWM5100 = 100 MW 
RCM/RCWM5150 = 150 MW 

RC/RCWIIOO: 5n to 5 Meg. 
RC/RCW7225: Ion to 15 Meg. 
RC/RCW2010: Ion to 15 Meg. 
RC/RCW2512: Ion to 15 Meg. 

Resistance Tolerance: ±I%, ±2%, ±5%, ±IO%, ±20% 

Resistance Temperature Coefficient: 
(-55'C to +125'C) ±200 PPMI'C 

Power Rating (@ 70'C) and Maximum 
Operating Voltage: 

RC/RCW550 = 100 MW, 50 VDC RC/RCWIIOO = 400 MW, 100 VDC 
RC/RCW575 = 150 MW, 70 VDC RC/RCW7225 = 600 MW, 200 VDC 
RC/RCWSIOO = 200 MW, 100 VDC RC/RCW2010 = 800 MW, 200 VDC 
RC/RCW5150 = 350 MW, 125 VDC RC/RCW2512 = 1000 MW, 200 VDC 

Operating Temperature Range: -55'C to + I 25'C 

HOW TO ORDER-Military Part Number 

M55342/2 M 1003 

MILITARY DALE· 
STYLE TYPE 

RCM550 
RM0505 

RCWM550 

RCM575 
RM0705 

RCWMS75 

RCM5100 
RMIOOS 

RCWM5100 

RCMSI50 
RMI505 

RCWMSI50 

Type 

RC550 

RCW550 

RC575 

RCW575 

RC5100 

RCW5100 

RC5150 

RCW5150 

RCll00 

RCWll00 

RC7225 

RCW7225 

RC2010 

RCW2010 

RC2512 

RCW2512 

F 

A (Length) B C(Wldth) 

.050 [1.27) .010 .050 

.055 [1.40) [.25) [1.27] 

.075 [1.91] .015 .050 

.080 [2.03] [.38] [1.27] 

.100 [2.54] .01S .050 

.105 [2.67] [.38] [1.27] 

.150 [3.81] .015 .OSO 

.155 [3.941 [.38] [1.27] 

A (Lenglh) B 'C(Wldlh) 

.05011.27) .0101.25) .05011.27] 

.05511.40] .0101.25] .05011.271 

.07511.91) .0151.38] .050 [1.27) 

.080 [2.03] .015[.38] .050 [1.27] 

.100 ['2.54] .015[.38) .050 [1.27) 

.105 [2.67] .015[.38] .050 [1.27] 

.150[3.81] .015[.38) .050 [1.27] 

.155 [3.94) .015[.38] .050 [1.27] 

.100 [2.54] .015 [.38] .100 [2.54] 

. 105[2.67) .015[.38] . .100 [2.54] 

.225[5.72] .015[.38) .075[1.91] 

.230 [5.84] .015[.38) .075[1.91] 

.200 [5.08] .015[.38) .100 [2.54] 

.205[5.21] .015[.38) .100 [2.54) 

.250 [6.35] .015[.38] .125[3.18) 

.255 [6.48] .015[.38) .125[3.18] 

s M 
DETAIL SPEC. NO. CHARACTERISTIC RESISTANCE VALUE TOLERANCE TERMINATION FAILURE RATE 

M55342/2 = RM0505 
M55342/6 = RM0705 
M55342/3 = RM1005 
M55342/4 = RM1505 

M = ±300 PPM/'C The first two digits 
K = ±100 PPM/'C (three for "F" tolerance) 

are significant figures 
and the last digit 
specifies the number 
of zeros to follow. 

F = ±1% 
G = ±2% 
J = ±5% 
K = ±10% 

S = Pre·tinned 
one-surface. 
R = Pre-tinned 
wrap-around. 
T = Untinned 
one-surlace. 
U = Untinned 
wrap-around. 

M = 1%11000 hours 
P = 0.1%11000 hours 
R = 0.01%/1000 hours 

HOW TO ORDER: RC and RCW-Commercial Styles 

1·1960 

RC 5100 103 G 
STYLE 

RC = One-surface 
termination. 
RCW = Wrap-around 
termination 

550 
575 
5100 
5150 

SIZE 

1100 
7225 
2010 
2512 

RESISTANCE CODE 

The first two digits 
(three for "F" tolerance) 
are signHicant figures 
and the last digit 
specifies the number 
of zeros to follow. 

TOLERANCE 

F = ±1% 
G = ±2% 
J = ±5% 
K = ±10% 
M = ±20% 

For complete information, write or phone 

41 
TERMINATION CODE 

No Code = Solder 
Pre-tinned (standard) 

20 = Gold (RC only) 
40 = Platinum Gold 
41 = Platinum Silver 
42 = Palladium Silver 

DALE ELECTRONICS. INC .• 2300 Riverside Blvd., Norfolk. Nebraska 68701 • Phone 402-371-0080 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 

GAlL~ COMMERCIAL ' 
® THICK FILM CHIP RESISTORS 

DALE SERIES CRC 

FEATURES 

• Internationally standardized size 
• Automatic placement compatibility 
• Flow solderable • Thick film resistance element 
• Wraparound termination • Inner electrode protection 

ELECTRICAL SPECIFICATIONS 
Resistance Range: 1 on to 2.2 Meg. 

Zero ohm jumper 
Standard Tolerance: ±2%, ±5% 
Power Rating: 1/8 Watt@ 70°C 

DIMENSIONAL SPECIFICATIONS: 
[Numbers in brackets indicate millimeters] 

Maximum Ambient Temperature: 125°C (see derating curve) 
Rated Continuous Working Voltage: v' 0.125 x R or 200 V, 

whichever is less (R = nominal resistance value) 
Temperature Range: -55°C to +125°C 
Temperature Coefficient: (-55°C to + 125°C) ±200 PPMrC 

I 0.126 ± 0.006 I 
r-[3,20 ± 0,15) ~ 

_ -:r±0,006 
[1.60 ± 0.15] 

-..=~~-~ 
0018 ± 0,008 ----I I--

[045±020) I 

I: :]1 ]J0'024 ± 0.006 
_, [0,60 ± 0,15) 

0020 "'-,---------' 
[0 SO) Max --I I--

HOW TO ORDER 

CRC 
SERIES 

w 
STYLE 

W = Wrap around 
termination 

1206 
SIZE 

182 
RESISTANCE VALUE 

First two digits 
are significant; 
last digit is the 
multiplier (1800n 
is illustrated). 

G 
TOLERANCE 

G = ±2% 
J = ±S% 

c::!!AIL~ ESTABLISHED RELIABILITY 
HERMETICALLY SEALED METAL FILM RESISTORS 

MIL-R-SS182, TYPE RNR, S LEVEL 
DALE TYPESE 
FEATURES 

OVerglaze 

Resistor 

Nickel barrier 

Solderable coating 

B 
PACKAGING 

4700 

T = Standard 8mm reel 
B = Standard bulk 

• Meets requirements of MIL-R-55182 • Verified Failure 
Rate • Very low noise • Controlled temperature coefficient 
of resistance • Excellent high frequency characteristics 

STANDARD ELECTRICAL SPECIFICATIONS 

• Ceramic-to-metal sealed construction • Final protective 
coat of special epoxy provides a smooth, non-porous 
envelope .' Leads are OFHC tinned copper 
• 100% stabilization and screening tests. Group A testing, 
if desired, to customer requirements • Traceability of 
materials and processing • Monthly acceptance testing 
• Dale has complete capability to develop specific 
reliability programs designed to customer requirements 
• Extensive stocking program at distributors and factory 

TEMPERATURE 
COEFFICIENT CODE TOLERANCE 

M)L. SETYPE TEMPERATURE CODES 
CODE CODE COEFFICIENT B 0.1% 

E C·3 0±25ppm1'C 0 0.5% 

C C-2 O±50ppm/oC F 1.0% 

MAX. MAX. 
DALE M)L. 125·C WEIGHT WORKING RESISTANCE 
TYPE TYPE RATING (Grams) VOLTAGE RANGE 

SE-l/10 RNR55 111 OW .498 200 24.9 to 200K 

SE-1/8 RNR60 1/8W .552 250 24.9 to 499K 

SE-1/4 RNR65 1/4W 1.370 300 24.9 to 1.0 Meg. 

1.50 ± .125 -J I::=A '1~8,'0 ±3.18] I 

1(- -\. f . 
f--CMax.--, ~ 0 

PHYSICAL CONFIGURATIONS 
DALE DIM. A DIM.B DIM.C DIM.D TYPE MAX. 

SE-1I10 .261±,020 .130±.010 ,345 ,025 (22 Awg) 
[6.63£51J [3.30±,254J [8.76J [.635J 

SE-1/8 ,360±,020 .140±,015 .437 .025 (22 Awg) 
[9.14±.51J [3.56±,331J [11.1J [.635J 

SE-1/4 ,636±.020 .215±.020 ,750 ,025 (22 Awg) 
[16.15±,51J [5.46±,51J [19.05J [,635J 

For complete information, write or phone 
DALE ELECTRONICS. INC •• 2300 Riverside Blvd .. Norfolk. NE 68701 • Phone 402-371-0080 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1961 



4700 RESISTORS 4700 

GAl.y MIL-R .. SS182, TYPE RNe 

-=-===--====--==- -
DALE TYPE ERe and EMF 
Established Reliability Metal Film-Coated and Molded 

STANDARD ELECTRICAL SPECIFICATIONS RNC Types in Stock (S Level) 

MAX. RESISTANCE RANGE (Ohms)" 
DALE MIL. 7O'C 125'C MAX.WT. WORKING 
TYPE TYPE' RATING RATING (Grams) VOLTAGE T-l(K) T-2(H) T-S(J) 

ERC50 RNC50 1/10W 1/20W .11 200 10-796K 10-796K 10-796K 

ERC55 RNC55 1/8W 1/10W .35 200 10-2 Meg. 10~2 Meg. 10-2 Meg. 

ERC60 RNC60 1/4W 1/8W .75 250 10O-3.Q1 Meg. 100-3.01 Meg. 100-3.01 Meg. 

i--------~--------------------------------------------
. 8----~----~~~----~------~~----~~------~----~--~------~--~----------~~----

EMF 50 RNC50 1/10W 1/20W .11 200 10to 796K 10t0796K 10to 796K 

EMF 55 RNC55 1/8W 1/10W .35 200 10 to 1.21 Meg. 10to 1.21 Meg. 10to 1.21 Meg. 

I------------------------------~----------------------------~----------~----------~--EMF60 RNC60 1/4W 1/8W .45 250 10t03.01 Meg. 10t03:01 Meg. 10t03.01 Meg. 

EMF65 RNC65 1/2W 1/4W .84 300 30.1 to 3.01 Meg. 49.9 to 3.01 Meg. 49.9 to 3.01 Meg. 

EMF 70 RNC70 3/4W 1/2W 1.6 350 49.9 to 2.49 Meg. 49.9 to 2.49 Meg. 49.9 to 2.49 Meg. 

EMF 75 lW 4.4 500 24.9 to 4.02 Meg. 49.9 to 2.61 Meg. 49.9 to 2.61 Meg. 

'ERC and EMF include RNR, RNN and RNC Mil. Types. Standard Resistance Tolerances: .1 %(6), .5%(0) and l%(F) .. 1% not applicable to characteristic K. 
"Consult factory for values on OPt. 

I-- 1.50 == .125 I A - I I 13B.I0 == 3.1B) • • ---, ...1..-

f= ) 
TYPE ERC (Coated)(M~x.) 0/. o TYPE EMF (Molded) 8 

I--- I 1.50 == .125 ---l 
A-_'.f-:...t...-.-[3B.I0 == 3.1B) I 

~( -"""""'lr t 

PHYSICAL CONFIGURATIONS [Numbers in brackets indicate millimeters] 

TYPE DIM. A DIM.B DIM. C (Max.) DIM.D 

ERC50 .150 ± .020 [3.81 ± .51] .070 ± .010 [1.78 ± .25] .244[6.20] .016 Dia. [.406] 

ERC55 .250 + .031 [6.35 + .79] .091 ± .009 [2.31 ± .23] .325[8.26] .025 Dia. [.635] 
- .046 -1.17] 

ERC60 .375 ± .062 [9.53 ± 1.57] .145 ± .016 [3.68 ± .41] .475 [12.07] .025 Dia. [.635] 

EMF50 .150 ± .020 [3.81 ± .508] .070 ± .010[1.78 ± .254] .016 [.406] 

EMF55 .260 ± .010 [6.60 ± .254] .097 ± .005 [2.46 ± .127] .025 [.635] 

EMF60 .406 ± .015 [10.31 ± .381] .135 ± .010 [3.43 ± .254] .025 [.635] 

EMF65 .593 ± .015 [15.06 ± .381] .203 ± .015 [5.16 ± .381] .025 [.635] 

EMF 70 .730 ± .020 [18.54 ± .508] .250 ± .015 [6.35 ± .381] .032 [.813] 

EMF 75 1.093 ± .020 [27.76 ± .508] .375 ± .015 [9.53 ± .381] .032[.813] 

~AI.E' MIL-R .. 39017, TYPE RLR 
~ ____ ~·SLEVEL ~~·====4PB~ .• ··F~======= 

= DALE TYPE ERL 
Established Reliability Metal Film 

STANDARD ELECTRICAL 
. SPECIFICATIONS 

MAX. MAX. RES. RANGE' 
DALE MIL. 70'C WEIGHT WORKING T-l 
TYPE TYPE RATING (Grams) VOLTAGE (100 PPM) 

ERL-05 RLR-05 1/8 W .11 200 4.70 to 300K 

ERL-07 RLR-07 1/4W .35 250 10 to 10 Meg. 

COATED CONSTRUCTION 

C=A 'Il E~ 
=====<{ }: 

ERL-20 RLR-20 1/2 W .75 350 4.3 to 3.01 Meg. ~CMax.::::rr 0 
PHYSICAL CONFIGURATIONS [Numbers in brackets indicate millimeters] 

'Consult factory for values on OPL. Standard 
Resistance Tolerances: l%(F), 2%(G), 5%(J). 

TYPE DIM. A DIM.B DIM.C DIM.D 

ERL-05 .150 ± .020 [3.81 ± .508J . 066 ± .008 [1.68 ± .20J .187 [ 4.75] MaX . .016 [.406] 

ERL-07 .250 ± :g~ [6.35 ± l:~~l . 090 ± .008 [2.29 ± .20] .300 [ 7.62] Max . .025 [.635] 

ERL-20 .. 375 ± .041 [9.53 ± 1.04] . 138 ± .023 [3.51 ± .58] .450 [11.43] Max . .032 [.813] 

Termination: Standard lead material is solder-coated copper. (Solderable and weldable per MIL-STO-1276, Type C.) 

For complete information, write or phone 

DIM.E 

1.25 ± .266 [31.75 ± 6.76] 

1.50 ± .125 [38.10 ± 3.18] 

1.50 ± .125 [38.10 ± 3.18] 

DALE ELECTRONICS, INC., 2300 Riverside Blvd .. Norfolk. Nebraska 68701 • Phone 402-371-0080 

1·1962 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

GALy 
MIL·R·i , TYPE RN} Higher Commercial 
MIL.R- , RL Ratings (See Chart) 

DALE TYPE eMF COATED METAL FILM RESISTORS 
FEATURES 

• Higher commercial wattage ratings 

• Very low noise • Close tracking of temperature coefficient 

• Very low voltage coefficient • Excellent high frequency characteristics 

• Controlled temperature coefficient • Flame retardant epoxy coati ng 

STANDARD ELECTRICAL SPECIFICATIONS 
MILrrARY QUALIRED COMMERCIAL" 

WATTAGE MIL-R-l0S09 MIL-R-22684 
70"C(D) 12S"C (C & E) 70"C 70"C 12S"C 

1/20 - CMF-50 (RN-50) - CMF-50 CMF-50 

1/10 - CMF-55 (RN-55) - eMF-50, 55 CMF-50,55 

1/8 CMF-55 (RN-55) CMF-60 (RN-60) - CMF-50, 55, 60 CMF-50, 55, 60 

1/4 CMF-60 (RN-60) CMF-65 (RN-65) CMF-07 (RL-07) CMF-55, 60, 65, 07 CMF-55, 60, 65 

1/2 CMF-65 (RN-65) - CMF-20 (RL-20) CMF-55, 60, 65, 20 CMF-60,65 

3/4 - - - CMF-60', 65' CMF-65' 

1 - - - CMF-65' -
*.032 [.8131 Lead. "Derate all commercial ratings linearly to zero power at 1SS"C. 

TEMPERATURE COEFFICIENT CODE 

COMMERCIAL 10509 TEMPERATURE TEMPERATURE TOLERANCE: 
T.C. CODE MIL. CHAR. COEFFICIENT RANGE CMF-50, 55, 60 and 65 types are available in the following 

T-1 D O::!: 100 PPMfDC -55'C to + 175'C 
standard tolerances: Tolerances of ±1%(F) and ±0.5%(D) 
are available over the entire ohmic range. Tolerances of 

T-2 C O::!: 50 PPMfDC -55'C to +175'C ±0.25% and ±0.1% are available only in T-2 and T-9 

T-9 E O::!: 25 PPM/'C -55'C to + 175'C temperature coefficients and over the ohmic range speci-
fied in the T-9 column. CMF-07 and CMF-20 are available 

T-OO MIL-R-22684 o ::!: 200 PPM/'C -55'C to +150'C in 2% or 5% only. 

ELECTRICAL SPECIFICATIONS 
DALE MILrrARY APPROVED VALUE RANGE DALE COMMERCIAL VALUE RANGE 

MAXIMUM MIL-R-l0509 DALE WORKING 
TYPE VOLTAGE CHAR. D CHAR.C CHAR. E MIL-R-22684 T-O T-l T-2 T-9 

CMF·50 200 - 10ll·I00Kll 1 Oll·1OOKll - 10ll·796Kfi 10ll·796Kll 10ll·S00Kll 10ll-S00Kll 

CMF·5S 250 1 00·301 K 49.9ll·100Kll 49.90·100Kll - 1!}·15 Meg. 50·15 Meg. 10ll·10 Meg. 24.9ll·2.5 Meg. 

CMF·07 250 - - - 51ll·150Kll 1ll-15 Meg. 5ll·15 Meg. - -
CMF-60 300 10ll·1 Meg. 49.9ll·499Kll 49.9ll·499Kll - 1ll-22 Meg. 50·22 Meg. 10ll·10 Meg. 24.9ll-2.S Meg. 

CMF-20 350 - - - 4.3ll-470Kll Ill·22 Meg. Sll·22 Meg. - -
CMF-6S 350 10ll·2 Meg. 49.9ll·1 Meg. 49.9ll·1 Meg. - Ill·22 Meg. Sll·22 Meg. 10ll·10 Meg. 24.9ll-2.5 Meg. 

r-- 1.50::!: .125 ·1· A-1-.L 138.10::!: 3.181 : ~ ) 
PHYSICAL CONFIGURATIONS ;M~X.)=1T 0 

- TYPE DIM. A DIM.S DIM. C (Max.) DIM.D 

CMF-50 .150 ± .020 [ 3.81 ± .508] .065 ± .015 [1.65 ± .381] .244 [6.20] .016 ± .002 [.406 ± .051] 

CMF-55 .240 ± .020 [ 6.10 + .508] .090 ± .008 [2.29 ± .203] .278 [7.06] .025 ± .002 [.635 ± .051] 

CMF-60 .344 ± .031 [ 8.74 ± .787] .145 ± .015 [3.68 ± .381] .425 [10.80] '.025 ± .002 [.635 ± .051] 

CMF-65 .562 ± .031 [14.27 ± .787] .180 ± .015 [4.57 ± .381] .687 [17.45] '.025 ± .002 [.635 ± .051] 

CMF-07 .240 ± .020 [ 6.10 ± .508] .090 ± .008 [2.29 ± .203] .278 [7.06] .025 ± .002 [.635 ± .051] 

CMF-20 .375 ± .031 [ 9.53 ± .787] .145 ± .015 [3.68 ± .381] .425 [10.80] .032 ± .002 [.813 ± .051] 

"Available with .032 [.813] lead. For complete information, write or phone 
DALE ELECTRONICS. INC .. 2300 Riverside Blvd .. Norfolk. Nebraska 68701 • Phone 402-371-0080 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1963 



4700 RESISTORS 

GALy 
DALE TYPE CCF·07 and CCF-5S 
METAL FILM RESISTORS 
Coated, Commercial, 1%} 2% Tolerance 
BULK PACK OR TAPE AND REEL PACKAGING 

FEATURES 

• 1/4 watt at 70°C power rating 

• CCF-07 = 2% tolerance, CCF-55 = 1 % tolerance 

• 100 PPM/DC temperature coefficient 

• Superior electrical performance. CCF-55 meets or exceeds 
MIL-R-22684 (RL07) and MIL-R-10509 (RN55D). CCF-07 meets 
electrical requirements of MIL-R-22684 (RL07) 

... ~ .... - . '" ... 

• Flame retardant epoxy conformal 
coating 

• Color band marking for ease of 
identification after mounting 

SPECIFICATIONS 
ELECTRICAL 

PHYSICAL CONFIGURATION 
. [Numbers in brackets indicate millimeters] 

Resistance Range: 10n to 1 Megohm 

.240" .020 
Resistance Tolerance: ±1% (CCF-55) ±2% (CCF-07) 

Resistance Temperature Coefficient: ±100 PPMI"C 
(CCF-07 = -65°C to +150°C; CCF-55 = -65°C to +165°C) 

I-- 1.10" .040 
I 127.94 " 1.021 

IS.10 " .511 .025" .002 . .1. ·1 ~.635" .0511 D, •. 

< ). f Resistor Power Rating: 114 watt at + 70°C 

Maximum Working Voltage: 250 VRMS 

Insulation Resistance: 10,000 Megohms 

Operating Temperature Range: CCF-07 = -65°C to +150°C; 
CCF-55 = -65°C to +165°C 

RESISTANCE VALUES 

I~ .260 ----'h
IIs.sol Ma;1 1.090 " .008 

12.29 " .20 I Di •. 

The Dale CCF-07 is available in the standard 24 resistance values per decade. The Dale CCF-55 is available in 
the standard 96 resistance values per decade. Values are obtained from the appropriate decade table by mUlti-
plying by powers of 10. Example: 24 = 24 ohms, 240 ohms, 2.4K, 24K or 240K. 

CCF·07 CCF·55 
10 
11 
12 
13 
15 
16 
18 
20 

HOW TO ORDER 

22 47 10.0 12.1 14.7 
24 51 10.2 12.4 15.0 
27 56 10.5 12.7 15.4 
30 62 10.7 13.0 15.8 
33 68 11.0 13.3 16.2 
36 75 11.3 13.7 16.5 
39 82 11.5 14.0 16.9 
43 91 11.8 14.3 17.4 

CCF-07 
, CCF-55 
MODEL NUMBER 

17.8 
18.2 
18.7 
19.1 
19.6 
20.0 
20.5 
21.0 

21.5 
22.1 
22.6 
23.2 
23.7 
24.3 
24.9 
25.5 

241 
3010 

26.1 
26.7 
27.4 
28.0 
28.7 
29.4 
30.1 
30.9 

RESISTANCE VALUE 

First two digits are 
significant for CCF-07; 
first three digits for 
CCF-55. Last digit spec
ifies the number of zeros. 

31.6 
32.4 
33.2 
34.0 
34.8 
35.7 
36.5 
37.4 

38.3 
39.2 
40.2 
41.2 
42.2 
43.2 
44.2 
45.3 

G 
F 

TOLERANCE 

F = ±1% 

G = ±2% 

46.4 
47.5 
48.7 
49.9 
51.1 
52.3 
53.6 
54.9 

56.2 68.1 82.5 
57.6 69.8 84.5 
59.0 71.5 86.6 
60.4 73.2 88.7 
61.9 75.0 909 
63.4 76.8 93.1 
64.9 78.7 95.3 
66.5 80.6 97.6 

EXAMPLE: CCF·07241G = A 1/4 watt metal film resistor with ±100 PPM/DC T.C., resistance 
of 240 ohms and tolerance of ±2%. 

CCF·553010F = A 1/4 watt metal film resistor with ±100 PPMI"C T.C., resistance 
of 301 ohms and tolerance of ±1%. 

For complete information, write or phone 
DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk. Nebraska 68701 • Phone 402-371-0080 

4700 
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4700 RESISTORS 4700 

~ALy iiie 
DALE TYPE PTF 
COATED PRECISION THIN FILM 
Low T.C.-Tight Tolerance 

STANDARD ELECTRICAL SPECIFICATIONS 
MAX. 

DALE 85"'C MAX. WT. WORKING 
TYPE RATING (Grams) VOLTAGE RESISTANCE RANGE 

PTF51 1120 W .11 200 500 to 100K 

FEATURES PTF 56 118 W .35 300 500 to 499K 

• Performance exceeds MIL-R-55182 
requirements 

PTF65 1/4 W .75 500 500 to 1 Meg. 

• Extremely low temperature 
coefficients of resistance 

• Very low noise and voltage coefficient 

• Wide precision resistance range in 
small package 

• 100% laser spiralled 

• . Very good high frequency characteristics 

• Proprietary epoxy coating provides 
superior moisture protection 

• Acceptance testing available 

• Can replace wirewound bobbins 

MATERIAL 
Element: Precision deposited nickel-chrome 

alloy with controlled annealing 

Core: Fire-cleaned high purity ceramic 

Encapsulant: Specially formulated epoxy 
compounds. Coated construction. 

Termination: Standard lead material is solder
coated copper. Solderable and weldable per 
MIL-STD-1276, Type C. 

PERFORMANCE DATA 

Standard tolerances from 1% to .01%. 

PHYSICAL CONFIGURATIONS 
TYPE DIM. A DIM. B. DIM. C (MAX.) 

PTF51 .150 ± .020 .070 ± .010 .200 
[3.81 ± .51) [1.78 ± .25) [5.08) 

PTF56 .250 + .031 
- .046 .091 ± .009 .300 

[6.35 + .79) [2.31 ± .23) [7.62) 
- 1.17) 

PTF65 .375 ± .062 .145 ± .016 .475 
[9.53 ± 1.57) [3.68 ± .41) [12.07) 

I--- 1.50:!: .125 I A - I • I [38.10:!: 3.181 • • --, ----L-

f 

TIEMPIEIRIATURIE 
COEFFICIENT CODE 

-200 to +85°C 
T.C. TEMPERATURE 

CODE COEFFICIENT 

T-10 o ± 15 PPM/DC 

T-13 o ± 10 PPM/DC 

T-16 O± 5 PPM/DC 

DERATING 

o 

DIM.D 

.016 
[.406) 

.025 
[.635) 

.025 
[.635) 

TEST per 
MIL-R-55182 

(Exceptions Noted) 

Thermal Shock ( -55°C to +85°C) 

MAX. AR 
(Typical 

Test Lots) 

0.02% 

SPECIFICATION 

MIL-STD-202, Method 107 

Dale PTF resistors have an operating 
temperature range of -55°C to +150°C. 
They must be derated according to the 

Moisture 0.08% MIL-STD-202, Method 106 

Resistance to Solder Heat 0.02% MIL-STD-202, Method 210 

Dielectric Withstanding 0.01% MIL-STD-202, Method 301 & 105 

Short Time Overload 0.01% MIL-R-10509, Para. 4.6.6 

Damp Heat 0.08% IEC Publication #68-2-3 (56 days) 

Low Temperature Operation 0.02% MIL-R-55182, Para. 4.7.9 

curve below. 

a: 120 

~100 
f 80 
CI 
~ 60 
~ 40 
IS 20 
~ 0 

8S"C 

L 

" " " 
I'... 

r-..., 
Life (1000 hours rated power@85°C) 0.04% MIL-R-55182. Para. 4.7.17 

30 50 71.J 90 110 130 150 
AMBIENT TEMP. DEG. CENTIGRADE 

MATCHED SETS - NETWORKS 
Dale's many years of experience in matching resistors for sets and networks, combined with the superb performance of 

the PTF product, provide the best and most economical solution to your precision resistor requirements. Why? Because 
most applications for precision resistors depend on two or more discretes having an initial tolerance ratio and a resistance 
tracking capability over temperature rather than each discrete resistor meeting the absolute requirements of the application. 

Cost savings approaching 50% can be realized when relatively tight matching requirements are specified while permitting 
the absolute parameters of the discrete resistors to have more relaxed specifications. 

Dale application engineers are available to assist you in specifying your requirements in the most economical way 
possible. 

For complete information, write or phone 
DALE ELECTRONICS, INC., 2300 Riverside Blvd .• Norfolk. NE 68701 • Phone 402-371-0080 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1965 



4700 RESISTORS 

DALE TYPE MH51, MH52, ~~="'-'~~.". • 
M51, MM51 OXIDE RESISTORS 
Ultra High Value 

:"",:;' 

M51 ~ .. >--____ , A .1 
r Max. • B 

STANDARD ELECTRICAL SPECIFICATIONS 

DALE WATTS MAX. 
TYPE @4O'C VOLT A 

MH51 V. 1500 .55 [13.97] 

*M51 V2 500 1.88 [47.75] 

MH52 'V2 3000 .95 [24.13] 

MM51 V. 3000 .375 ± .031 
[9.53 ± .79] 

c 

r-di.JO! 4 ~ • 
======~~~===*t== 

MH52 I ~ A --------IT C 
f---Max.---i Ii 

L-- 1.50 •. 125 .I· A .1 ! I (38.10±3.18)~~---L--
( ) 

MM51 1'- .425 Max. -'t-rr [10.80) I ~ 

DIMENSIONS 

B C 

.140 ± .010 [3.56 ± .254] .025 [.635] 

.220 ± .010 [5.59 ± .254] .020 [.508] 

.140 ± .020 [3.56 ± .508] .025 [.635] 

.145 ± .015 [3.68 ± .38] .032 [.812] 

c 

RESISTANCE 
RANGE 

60M-50KM 

60M-1000KM 

6OM-50KM 

30M-500KM 

'Type M51 available to 10,000 KM on special order. Type M51 at 1.69 [42.93] length also available on special order. 

SPECIFICATIONS 

ELECTRICAL 
Tolerance: M51 = 1%,2%,5%, 10%. MH51 = 10%, Temperature Coefficient: 107-10. = 1500 PPMfOC; Over 109-10" = 2000 PPM/DC; 

20%. MM51 = 10%,20%. MH52 = 1%,2%,5%. Over 10"-10" = 2800 PPMI"C. (T.C.'s are typical only and are ALWAYS NEGATIVE.) 

DALE TYPE F43, F44 
METAL FILM 
(Pulse Loading - Surge Discharge) 

STANDARD ELECTRICAL SPECIFICATIONS, 

40~ 
DALE WATTAGE WORKING· PULSE 
TYPE RAT[NG VOLTAGE VOLTAGE 

.. 1 I 

""_"'t",Jliij~,jo·';'J~1;/'~ ~ 

I RES[STANCE RANGE 
(Ohms) 

TEMP. 
RISE TOLERANCE Min. Max. 

4700 

F43D 1/2 4KV 15KV 26°C :!:2% 2 Meg. 3KM 'Working Voltage: F-43-4KV 

F43KU 1/2 4KV 15KV 

F43TU 112 4KV 15KV 

F44D 14KV 50KV 

F44KU 14KV' 50KV 

F44TU 14KV 50KV 

Temperature Coefficient: -1200 to -2000 PPMI"C Typical. 

PHYSICAL CONFIGURATIONS 

26°C :!:5% 

26°C :!:10% 

36°C :!:2% 

36°C :!:5% 

36°C :!:10% 

D[MENSIONS 

TYPE TERM[NATION A B 

F43D Standard Wire Leads 1.094 [27.79] .312 [7.92] 

F43KU Comb. Lead/Threaded Cap 1.188 [30.18] .312 [7.92] 

*F43TU Threaded Caps, both ends 1.280 [32.51] .312 [7.92] 

F44D Standard Wire Leads 2.000 [50.80] .312 [7.92] 

F44KU Comb. Lead/Threaded Cap 2.094 [53.19] .312 [7.92] 

*F44TU Threaded Caps, both ends 2.187 [55.55] .312 [7.92] 

*10-32 x 5/16 [7.94] Coupling Stud supplied with each unit 

} 2 Meg. 

at 32 Megohms and over. 

50KM 
F-44-14KV at 200 Megohms 
and over. Resistors may be 

2 Meg. 10KM 
operated at double wattage 
rating at 25°C ambient with 

} 2 Meg. 
typical load life of Il.R<2% 

150KM after 2000 hours. 

10 321 A LSO :to .125l . 1-------- ----:---+[--[3S.lO:to3.1S] 

... \J-,....-j __ max._, ""'!II] f . 

~ ~ ~L .032:to.002 
.167 min. .055 max. [.SI :to .050] 

[4.24] [1.40] -

For complete information, write or phone 
DALE ELECTRONICS. INC •• 2300 Riverside Blvd., Norfolk, Nebraska 68701 • Phone 402-371-0080 

1·1966 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

~ALy METAL OXIDE HIGH VOLTAGE RESISTORS n 1.5 ±.125 [38.1 ±3.2] 
RNX and ROX SERIES Numbers in Brackets Indicate Millimeters c-ll-

FEATURES ==I~ y.F= Q) 
• Silicone coating (Epoxy available) • RNX Ratings to 2W, 6KV • ROX Ratings to 10W, 45KV I ~ ±.Q32 ~I c:J 
• Low TC: ±200 PPMrC Standard, ±50 PPM/oC, ±100 PPMloC available [~0.8] D 

PRECISION TYPES (±1%, ±2%, ±5%, ±10%) 

DALE 
TYPE' 

RNX-1/4 

RNX-3/8 

RNX-1/2 

RNX-3/4 

RNX-1 

RNX·1-1/4 

RNX-1-1/2 

ROX-3/4 

ROX-1 

ROX-1-1/2 

ROX-2 

ROX-3 

ROX-4 

ROX-5 

ROX-6 

Power 
(watts) 

@12SoC 

0.25 

0.5 

0.6 

1.0 

1.25 

1.5 

2.0 

1.5 

2.0 

2.5 

3.0 

5.0 

6.0 

8.0 

10.0 

'Leads are OFHC tinned copper. 

Voltage 
Rating 

0.7SKV 

1.5KV 

1.5KV 

2.0KV 

4.0KV 

5.0KV 

6.0KV 

5.0KV 

7.5KV 

11.0KV 

15.0KV 

22.5KV 

30.0KV 

37.5KV 

45.0KV 

RESISTANCE 
(Ohms) 

Min. Max. 

1K 100M 

1K 500M 

1K 1.5G 

1.2K 2.5G 

1.5K 3G 

1.7K 4G 

2K 5G 

1K 4G 

1K 5G 

1.5K 7.5G 

2K 10G 

3K 15G 

4K 20G 

5K 25G 

6K 30G 

FLAT STYLE, FHV & RFX SERIES 
FEATURES 
• Epoxy Coating' Ratings to 5W, 25KV 

DIMENSIONS 
A Max. B Max. C D 

0.270 ( 6.9] 0.320 (8.1] .025 (0.64] .135 ± .015 [3.43 ± 0.38] 

0.400 ( 10.2] 0.470 [ 11.9] .025 (0.64] .135 ± .015 [3.43 ± 0.38] 

0.525 ( 13.3] 0.595 ( 15.1] .025 (0.64] .135 ± .015 [3.43 ± 0.38] 

0.775 ( 19.7] 0.845 ( 21.5] .025 (0.64] .135 ± .015 [3.43 ± 0.38] 

1.025 ( 26.0] 1.095 ( 27.8] .025 (0.64] .135 ± .015 [3.43 ± 0.38] 

1.275 ( 32.4] 1.345 ( 34.2] .025 [0.64] .135 ± .015 [3.43 ± 0.38] 

1.525 ( 38.7] 1.595 ( 40.5] .025 [0.64] .135 ± .015 [3.43 ± 0.38] 

0.800 ( 20.3] 0.884 ( 22.5] .032 (0.81] .270 ± .015 [6.86 ± 0.38] 

1.050 ( 26.7] 1.134 ( 28.8] .032 (0.81] .270 ± .015 [6.86 ± 0.38] 

1.550 [ 39.4] 1.634 [ 41.5] .032 (0.81] .270 ± .015 [6.86 ± 0.38] 

2.050 ( 52.1] 2.134 ( 54.2] .032 (0.81] .270 ± .015 [6.86 ± 0.38] 

3.050 ( 77.5] 3.134 ( 79.6] .032 (0.81] .270 ± .015 (6.86 ± 0.38] 

4.050 (102.9] 4.134 (105.0] .032 (0.81] .270 ± .015 [6.86 ± 0.38] 

5.050 (128.3] 5.134 [130.4] .032 [0.81] .270 ± .015 [6.86 ± 0.38] 

6.050 (153.7] 6.134 [155.8] .032 (0.81] .270 ± .015 (6.86 ± 0.38] 

.100 max. i~~~ ; '1~~~ 
(2'LiS "t· lL 

• Low TC: ±200 PPMrC Standard, ± 1 00 PPM/DC available II ~ I "~. 
PRECISION TYPES (±1%, ±2%, ±5%, ±10%) 

DALE 
TYPE' 

FHV-1/2 

FHV-1 

FHV-2 

FHV-3 

RFX-1/2 

RFX-1 

RFX-1-1/2 

RFX-2 

0.5 

1.6 

4.0 

5.0 

0.25 

0.8 

1.5 

2.0 

Voltage 
Rating 

1.5KV 

3.5KV 

7.5KV 

25KV 

3.75KV 

7.5KV 

11.25KV 

15.0KV 

RESISTANCE 
(Ohms) 

Min. Max. 

10K 500M 

10K 2G 

20K 10G 

30K 10G 

100 10G 

100 2G 

100 5G 

100 8G 

Dia .. 020 ± .005 (.5 ± .1] 

A Max. 

0.350 ( 8.9] 

0.520 (13.2] 

1.020 [25.9] 

2.070 [52.6] 

0.570 [14.5] 

1.070 (27.2] 

1.570 (39.9] 

2.070 (52.6] 

'Leads are OFHC tinned copper. FHV Series terminals are tinned brass (.020 x 0.10 x 0.250). 

DIMENSIONS 

B Max. 

0.350 ( 8.9] 

0.520 (13.2] 

0.520 (13.2] 

0.750 (19.1] 

0.210 ( 5.3] 

0.280 ( 7.1] 

0.330 [ 8.4] 

0.330 [ 8.4] 

c 
0.200 ( 5.1] 

0.360 [ 9.1] 

0.860 [21.8] 

1.880 [47.8] 

0.415 (10.5] 

0.890 (22.6] 

. 1.390 (35.3] 

1.880 (47.8] 

~AL-0 METAL ALLOY HIGH VOLTAGE RESISTORS 
HVW, MVWand HVX SERIES n 1.5 ±.125(38.1 ±3.2] 

FEATURES HVW/MVW c-II-
• HVW and MVW = Uncoated; HVX = Silicone coated Uncoated ==I~F= Q) 
• HVW & MVW Ratings to 2.6W, 15KV, ±5%; HVX Ratings, to 5W, 15KV, ±5% I--A--J I:J 
• Axialleads-HVW and HVX = tinned copper MVW = Copperweld D n ,.5±.125[38.1 ±3.2] 

c-ll-
HVW/MVW (Uncoated) SEMI·PRECISION TYPES' (±5%, ±10%, ±20%) HVX ==I~~ f'U'\ -----'------''------=====------------=- Coated 0---0 ~ 

(';::'tt~ Voltage REru~~'::CE DIMENSIONS If SA ~ I c:J
D 

DALE 
TYPE @ 2DIl"C Rating Min. Max. A Max. C D Max. 

HVW-1f2 0.5 3.5KV 500 25M 0.631 .032 0.155 HVX (Silicone Coated) 

MVW-1f2 0.5 

HVW-3f4 1.0 

MVW-3f4 1.0 

HVW-1 1.2 

HVW-2 2.6 

'Consult factory for 
closer tolerance. Leads 
are OFHC tinned copper. 

EEM 1983 

3.5KV 500 

7.5KV 1K 

7.5KV 1K 

7.5KV 1K 

15.0KV 1K 

25M 

50M 

[16.0] [0.81] [3.94] 

0.631 
[16.0] 

0.968 
[24.6] 

.032 
(0.81] 

.032 
[0.81] 

0.155 
[3.94] 

0.155 
[3.94] 

50M 0.968 .032 0.155 
[24.6] [0.81] [3.94] 

100M 0.968 .032 0.275 
[24.6] [0.81] (6.99] 

200M 2.090 .032 0.275 
[53.1] [0.81] [6.99] 

DALE 
TYPE 

HVX-1f2 

HVX·3f4 

HVX-1 

HVX-2 

Power 
(wa7ttsll" I Voltage 
@ t Rating 

1.0 3.5KV 

RESISTANCE 
(Ohms) 

Min. Max. 

500 25M 

DIMENSIONS 

A Max. B Max. C 

0.631 0.680 
[16.0] [17 .3] 

.032 
[0.81] 

D Max. 

0.180 
(4.57] 

1.5 7.5KV 1K 50M 0.968 1.062 .032 0.180 
[24.6] [27.0] [0.81] (4.57] 

2.5 7.5KV 1 K 100M 0.968 1.062 .032 0.310 
[24.6] [27.0] [0.81] (7.87] 

5.0 15.0KV 1K 200M 2.090 2.200 .032 0.310 
[53.1] [55.9] [UI] (7.87] 

For complete information, write or phone 
DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701 ' Phone 402-371-0080 

For manufacturers' sales, offices refer to Manufacturers & Sales Offices Directory 1-1967 



4700 RESISTORS 4700 

~Al.y CARBON FILM HIGH VOLTAGE RESISTORS 

A ±.05 [±1.3) Dia .. 032 [0.8) 

T SERIES I" . -I , 
c::::::t~I==IO\ 

~ U \1 

1.5 ± .125 Dia .. 275 ± .02 
[38.1 ± 3.2) [7.0 ± 0.5) 

FEATURES 
• Low cost, cap and lead type 
• Ratings to 3W, 15KV, ±5% 
• Supplied with mylar protective sleeve 

.002" [.05] thick 

B, E, F, H SERIES* 

nYU' f'l Dia .. 093 [2.4) 

Sc"",! rr. 71 J [18.3) 

6'32~-± 

-JBL 
2.0 [SO. B) 

STYLED lAin 
~~ ~I= ®. 

--11-.040[1.0) ~ B I--
FEATURES 
• Single units to 1 OW, 4OKV, ±3% 
• Matched pairs (BP) to 20W, 80KV, ±1% 
• Radial lug or axial lead 
• Supplied with mylar protective 

sleeve .002" [.05] thick 
• Series B is general purpose. Also 

available encapsulated (Series E); non
inductive, varnish coated (Series F); 
high megohm, varnish coated (Series H). 
Style B axial leads are #20 AWG tinned copper. 
Dimensional tolerances are ±.016" [.4) or ±10,0, 
whichever is greater. 

Numbers in Brackets Indicate Millimeters 

GENERAL PURPOSE TYPES (±5%, ±10%, ±15%, ±20%) 

DALE 
TYPE 

TAEW 

TAFW 

TAKW 

TAOW 

TAQW 

TARW 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

Voltage 
Rating 

3.0KV 

5.0KV 

7.5KV 

10.0KV 

12.5KV 

15.0KV 

RESISTANCE (Ohms) 

Min. Max. 

1M 1G 

1M 1G 

1M 1G 

1M 1G 

1M 1G 

1M 1G 

DIMENSION 
A 

0.80 [20.3] 

1.05 [26.7] . 

1.55 [39.4] 

2.05 [52.1] 

2.55 [64.8] 

3.05 [77.5] 

GENERAL PURPOSE TYPES (±3%, ±5%, ±10%, ±15%) 

DALE' 
TYPE 

( )AEW 

( )AKW 

( ) BF 

( )BFW 

( )BM 

( ) BMW 

( )BR 

( )RRW 

( )BV 

( )FQ 

( )FT 

( )FW 

Power 

~6 
0.5 

1.0 

1.0 

1.0 

2.0 

2.0 

3.0 

3.0 

5.0 

4.0 

6.0 

10.0 

Voltage 
Rating 

2.5KV 

5.0KV 

3.5KV 

3.5KV 

7.5KV 

7.5KV 

15.0KV 

15.0KV 

30.0KV 

15.0KV 

25.0KV 

40.0KV 

RESISTANCE 
(Ohms) 

Min. Max. 

20 1T 

25 5T 

20 25T 

20 25T 

25 50T 

25 50T 

35 100T 

35 100T 

60 100T 

20 100T 

25 100T 

40 100T 

'(First letter 01 nomenclature is variable: B, E, F or H) 

Style 

B 

B 

A 

B 

A 

B 

A 

B 

A 

A 

A 

A 

DIMENSIONS 

A B 

0.75 
[19.1] 

1.50 
[38.1] 

1.00 
[25.4] 

1.00 
[25.4] 

1.75 
[44.5] 

1.75 
[44.5] 

3.00 
[76.2] 

3.00 
[76.2] 

5.50 
[139.7] 

2.50 
[63.5] 

4.00 
[101.6] 

6.50 
[165.1] 

0.250 
[6.4] 

0.250 
. [6.4] 

0.313 
[8.0] 

0.313 
[8.0] 

0.313 
[8.0] 

0.313 
[8.0] 

0.313 
[8.0] 

0.313 
[8.0] 

0.313 
[8.0] 

0.563 
[14.3] 

0.563 
[14.3] 

0.563 
[14.3] 

D, E, G SERIES* GENERAL PURPOSE TYPES (±3%, ±5%, ±10%, ±15%) 

STYLEC .7B1 [19.B) 
1-

[~I·:=-ia'-=-'17_2_[_'~_) _______ ...J..J~~ ~ 
STYLE D .516 [13.1) '1 r tBJ 

~,~jl 
FEATURES 
• Ratings to 100W, 125KV, ±3% 
• Radial bands or ferrule 

terminals 
• Standard models varnish 

coated; vinyl protective 
sleeve available. 

• Series D is general purpose. Also 
available encapsulated (Series E) 
or in non-inductive, varnish coated 
(Series G) styles. 

DALE' 
TYPE 

( )JU 

( )PW 

( )PW-1 

( )PX 

( ) PX-1 

( )VY 

( )VY-1 

( )ZW 

( )ZW-1 

. ()ZZ 

( )ZZ-1 

Power 
(Watts) Voltage 
@ 25'C Ratln9 

10 25KV 

20 35KV 

20 35KV 

30 65KV 

30 65KV 

60 90KV 

60 90KV 

35 40KV 

35 40KV 

100 125KV 

100 125KV 

RESISTANCE 
(Ohms) 

Min. Max. 

20 100G 

20 100G 

20 100G 

30 100G 

30 100G 

35 100G 

35 100G 

20 10pG 

20 100G 

30 100G 

30 100G 

Style 

c 

c 

D 

c 

D 

c 

D 

c 

D 

c 

D 

A 

4.500 
[114.3] 

6.500 
[165.1] 

7.687 
[195.2] 

10.500 
[266.7] 

11.687 
[296.8] 

14.500 
[368.3] 

15.687 
[398.4] 

6.500 
[165.1] 

7.687 
[195.2] 

18.500 
[469.9] 

19.687 
[500.0] 

DIMENSIONS 

B C 

.750 0.500 . 
[19.1] [12.7] 

1.125 0.750 
[28.6] [19.1] 

1.125 N/A 
[28.6] 

1.125 0.750 
[28.6] [19.1] 

1.125 N/A 
[28.6] 

1.500 
[38.1] 

1.500 
[38.1] 

2.000 
[50.8] 

2.000 
[50.8] 

2.000 
[50.8] 

2.000 
[50.8] 

1.250 
[28.6] 

N/A 

1.563 
[39.7] 

N/A 

1.563 
[39.7] 

N/A 

D 

N/A 

N/A 

0.812 
[20.6] 

N/A 

0.812 
[20.6] 

N/A 

1.141 
[29.0] 

N/A 

1.141 
[29.0] 

N/A 

1.141 
[29.0] 

Consult factory for complete information Dimensional tolerances are ± .016" [.4] or ± 1%, whichever is greater. '(First letter of nomenclature is variable: D, E, G) 

including other series to meet your needs. 
For complete information, write or phone 

DALE ELECTRONICS, INC., 2300 Riverside Blvd .• Norfolk, Nebraska 68701 • Phone 402-371-0080 

1·1968 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

~Al.y PRECISION POWER WIREWOUND RESISTORS 

IL-R-18546D, TYPE HE 
DALE TYPE RH, ALUMINUM HOUSED 
Chassis Mount 

STANDARD ELECTRICAL SPECIFICATIONS I POWER RATING I RESISTANCE RANGE (Ohms) STANDARD TEMPERATURE COEFFICIENT 
DALE MIL-R-1B546 
TYPE TYPE 

RH-5 RE-60G 

RH-10 RE-65G 

RH-25 RE-70G 

RH-50 RE-75G 

RH-100 RE-77G 

RH-250 RE-80G 

RH·250 

(Watts) MIL. Range shown in bold face MAX. MAX. VALUE RANGES (Ohms) • 

DALE MIL .05%, .1%, .250/. 

7.5 (5) 5 1 to 6.5K 

12.5 (10) 10 1 to 12.7K 

25 20 .5 to 25.7K 

50 30 .5 to 73.4K 

100 75 .3 to 50K 

250 120 .3 to 75K 

WORKING WEIGHT 
.5%,1%,3% VOLTAGE (Grams) :!:50 PPM :!:30 PPM :!:20 PPM 

.1 to 24.5K 160 3 1 to 9.9 10 to 49 50 to 24.5K 
_1 to 3.32K 

.006 to 47.1K 265 6 1 to 9.9 10 to 79 60 to 47.1K 
_1 to 5.62K 

.01 to 95.2K 550 13 1 to 9.9 10 to 169 170 to 95.2K 
.1 to 12.1K 

.01 to 273K 1250 26 1 to 9.9 10 to 469 470 to 273K 
_1 to 39.2K 

.05 to 59K 1900 400 1 to 99 100 to 949 950 to 50K 
_05 to 29_4K 

.1 to 75K 2300 BOO 1 to 99 100 to 999 1K to 75K 

.1 to 35.7K 

'1.1110 .~~a = ±100 PPM; .01.11 to .0990 = ±150 PPM. 

These resistors are also available In non-inductive (NH) styles. 
Several modifications of housing and tennlnals are available. 

NOTE: Ail resistance ranges shown conform to mililary specifications unless otherwise indicated. 

RH·100 .. 188 =: .010 Dia. Typ. 
[4.78 = .25] 

1-----'-------'==-=""'--, 7.000" .093 
1177.80:!: 2.361 

.250:!: .031 Typ 
(6.35::!:. .791 . 

RH.5 thru RH·50 

DIMENSIONS [Numbers in brackets indicate millimeters] 

TYPE A B C D E F G H J K L M N P 

.444 .490 .600 1.125 .334 .646 .320 .065 .133 .078 .093 .078 .050 .262 

RH-5 :!: .005 :!: .005 :!: .031 :!: .062 :!: .015 :!: .015 :!: .015 :!: .010 :!: .010 :!: .010 :!: .005 :!: .015 :!: .005 :!: .062 
[11.28 [12.45 [15.24 [28.58 [8.48 [16.41 [8.13 [1.65 [3.38 [1.98 [2.36 [1.98 [1.27 [6.65 

:!: .1271 :!: .1271 :!: .787] :!:1.58) :!: .381) :!: .381) :!: .381) :!: .2541 :!: .254) :!: .254) :!: .1271 :!: .3811 :!: .1271 :!:1.58) 

.562 .625 .750 1.375 .420 .800 .390 .075 .165 .093 .093 .102 .086 .312 

RH-10 :!: .005 :!: .005 :!: .031 :!: .062 :!: .015 :!: .015 :!: .015 :!: .010 :!: .010 :!: .010 :!: .005 :!: .015 :!: .005 :!: .062 
[14.27 [15.88 [19.05 [34.93 [10.67 [20.32 [9.91 [1.90 14.19 12.36 [2.36 12.59 12.18 17.92 

:!: .1271 :!: .1271 :!: .7871 :!: 1.58] :!: .381) :!: .381) :!: .381) :!: .254) :!: .254) :!: .254) :!: .1271 :!: .381) :!: .1271 :!: 1.58] 

.719 .781 1.062 1.938 .550 1.080 .546 .088 .231 .172 .125 .115 .086 .438 

RH-25 :!: .005 :!: .005 :!: .031 :!: .062 :!: .015 :!: .015 :!: .015 :!: .010 :!: .010 :!: .010 :!: .005 :!: .015 :!: .005 :!: .062 
118.26 119.84 126.97 149.23 113.97 127.43 113.87 12.24 15.87 14.37 13.18 [2.92 12.18 111.13 

:!: .1271 :!: .1271 :!: .787) :!: 1.58] :!: .381) :!: .381) :!: .381) :!: .254) :!: .254) :!: .2541 :!: .1271 :!: .381) :!: .1271 :!: 1.58) 

1.563 .844 1.968 2.781 .630 1.140 .610 .088 .260 .196 .125 .107 .086 .406 

RH-50 :!: .005 :!: .005 :!: .031 :!: .062 :!: .015 :!: .015 :!: .015 :!: .010 :!: .010 :!: .010 :!: .005 ± .015 :!: .005 :!: .062 
[39.70 121.44 [49.99 [70.64 [16.00 [28.96 [15.49 [2.24 [6.60 [4.98 13.18 12.72 12.18 Ll0.31 

:!: .1271 :!: .1271 :!: .7871 :!: 1.58] :!: .381) :!: .381) :!: .3811 :!: .254) :!: .254) :!: .254) :!: .1271 :!: .381) :!: .1271 :!: 1.58) 

For complete information, write or phone 
DALE ELECTRONICS, INC." 2064 12th Avenue, Columbus, Nebraska 68601 • Phone 402-564-3131 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1969 



4700 RESISTORS 

~Al.~ PRECISION POWER WIREWOUND RESISTORS 

MIL-R-26, TYPE RW 
DALE TYPE RS, AXIAL LEAD 
Silicone Coated and Molded 

STANDARD ELECTRICAL SPECIFICATIONS 

DALE RATING 

DALE MIL-R-26 U V 
TYPE TYPE .05% 3%& .05% 

thru 5% 5% 

RS-1I4 .4W l-lK 

RS-l/2 .75W 1-1.3K 

RS-1A 1.0W 1-2.74K 
RW-70 1.0W 

RS-2 4.0W 5.5W .499-12.7K 

RS-28" 3.0W 3.75W .499-6.5K 
RW-79 3.0W 

RS-2C 2.5W 3.25W .499-8.6K 

RS-2C-17 2.5W 3.25W .499-8.6K 

RS-5*' 5.0W 6.5W .499-25.7K 

RS-5-69 5.0W 6.5W .499-24.5K 
RW-74 5.0W 

RS-7 7.0W 9.0W :499-41.4K 

RS-l0 lOW 13W .499-73.4K 

RS-l0-38 lOW 13W .499-71.5K 
RW-78 lOW 

'Max. working voHage determined at .0008 dla. wire resistance values. 
"Values available down to .0050 in 1%, 3% and 5% tolerances. 

RESISTANCE RANGE (Ohms) 
MIL. Range shown In bold face 

.1% .25% .5%,1%, 
3%,5% 

.499-1K .499-3.4K .1-3.4K 

.499-1.3K .499-4.9K .1-4.9K 

.499-2.74K .499-10.4K .1-10.4K 

.499-2.74K .499-2.74K .1-2_74K 

.499-12.7K .1-47.1K .1-47.1K 

.499-6.5K .1-24.5K .1-24.5K 

.499-6,49K .1-6.49K .1-6.49K 

.499-8.6K .1-32.3K .1-32.3K 

.499-8.6K .1-32.3K .1-32.3K 

.499-25.7K .1-95.2K .1-95.2K 

.499-24.5K .1-91.0K .1-91.0K 

.499-24.3K .1-24.3K .1-24.3K 

.499-41.4K .1-154K .1-154K 

.499-73.4K .1-273K .1-273K 

.499-71.5K .1-265K .1-265K 

.499-71.SK .1-71.SK .1-71.SK 

NOTE: All resistance ranges shown conform to military specifications unless otherwise indicated. 

PHYSICAL CONFIGURATIONS DIMENSIONAL SPECIFICATIONS 

[Numbers in brackets indicate millimeters] 

MOLDED MODEL 
TYPE DIM. A DIM.B !l 

w RS-l/4 .250 ± .015 
1.5 Min'---j 

Q -LFA "I" 
0 [6.35 ± .381] (38.10] ::Ii 

l 
Q RS-l/2 .312 ± .015 w [7.92 ± .381] 9 

T o ± .002 0 RS-IA .422 ± .015 
c [.051] ::Ii [10.72 ± .381] 

RS-2 .625 ± .062 .765 
[15.88 ± 1.58] [19.43] 

RS-2B .560 ± .062 .622 
[14.22 ± 1.58] [15.80] 

RS-2C .500 ± .062 .593 
COATED MODEL [12.7 ± 1.58] [15.06] 

1/1 RS-2C-17 .500 ± .062 .593 .... 

.t=' "r- 1.5 Min'---l w [12.7 ± 1.58] [15.06] [38.10] Q 
0 

t 
::Ii RS-5 .875 ± .062 1.000 
c [22.23 ± 1.58] [25.4] < w 

~BMax.=tr !( RS-5-69 .875 ± .062 .937 o ± .002 8 [22.23 ± 1.58] [23.80] [.051] 

RS-7 1.218 ± .062 1.281 
[30.94 ± .158] [30.94] 

RS-l0 1.780 ± .062 1.875 
[45.21 ± 1.58] [47.63] 

RS-l0-38 1.780 ± .062 1.842 
[45.21 ± 1.58] [46.79] 

For complete information, write or phone 

MAX.' 
WORKING 
VOLTAGE 

U V 

20 

29 

52 

210 250 

140 157 

138 157 

138 157 

360 410 

350 400 

504 576 

858 978 

846 966 

DIM.C 

.078 ± .015 
[1.98 ± .381] 

.078 ± .015 
[1.98 ± .381] 

.110 ± .015 
[2.79 ± .381] 

.250 ± .031 
[6.35 ± .787] 

.187 ± .031 
[4.75 ± .787] 

.218 ± .031 
[5.54 ± :787] 

.218 ± .031 
[5.54 ± .787] 

.312 ± .031 
[7.92 ± .787] 

.312 ± .031 
[7.92 ± .787] 

.312 ± .031 
[7.92 ± .787] 

.375 ± .031 
[9.53 ± .78] 

.375 ± .031 
[9.53 ± .78] 

DALE ELECTRONICS, INC., 2064 12th Avenue. Columbus Nebraska 68601 • Phone 402-564-3131 

1·1970 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

4700 

MAX. 
WT. 

GRAMS 

.21 

.23 

.34 

2.1 

.70 

1.6 

1.6 

4.2 

4.2 

4.7 

9.0 

9.0 

DIM.D 

.020 
[.508] 

.020 
[.508] 

.020 
[.508] 

.040 
[1.02] 

.032 
[.813] 

.040 
[1.02] 

.032 
[.813] 

.040 
[1.02] 

.040 
[1.02] 

.040 
[1.02] 

.040 
[1.02] 

.040 
[1.02] 

EEM 1983 



4700 RESISTORS 

~AL40 PRECISION POWER WIREWOUND RESISTORS 

TYPE RW 
DALE TYPE G, AXIAL LEAD 
Silicone Coated and Molded 

STANDARD ELECTRICAL SPECIFICATIONS 

DALE RATING 

DALE MIL-R-36 U V 
TYPE TYPE .05% 3%& .05% 

thru 5% 5% 

G-1-80 1.0W HK 

RW-81 1.0W 

G-2 1.5W 1-1.3K 

G-3-80 2.0W 1-2.74K 

RW-80 2.0W 

G-5 4.0W 5W .499-6.5K 

G-5C 5W 7W .499-8.6K 

G-10 7W 10W .499-25.7K 

'Maximum Working Voltage determined at .0008 dia. wire resistance values. 

PHYSICAL CONFIGURATIONS 

RESISTANCE RANGE (Ohms) MAX.' 
MIL. Range shown In bold face WORKING 

VOLTAGE 
.1% .25% .5%,1%, 

3%,5% U V 

.499-1K .499-3.4K .1-3.4K 33 

.499-1K .499-1K .1-1K 33 

.499-1.3K .499-4.9K .1-4.9K 42 

.499-2.74K .499-10.4K .1-10.4K 80 

.499-2.74K .499-2.74K .1-2.74K 80 

.499-6.5K .1-24.5K .1-24.5K 162 184 

.499-8.6K .1-32.3K .1-32.3K 194 230 

.499-25.7K .1-95.2K .1-95.2K 425 508 

4700 

MAX. 
WT. 

GRAMS 

.20 

.20 

.21 

.34 

.34 

.80 

1.2 

3.6 

[Numbers in brackets indicate millimeters] 

MOLDED MODEL 

1.5 Min'--1 ~t:-""'":' A -i' [36.101 TYPE DIM. A DIM.B DIM.C DIM.D 

I 1 
G-1-80 .250 ± .015 .078 ± .015 .020 

Iil~ 
[6.35 ± .381] [1.98 ± .381] [.508] 

T o ± .002 
[.0511 ew G-2 .312 ± .015 .078 ± .015 .020 c ..Ie 

00 [7.92 ± .381] [1.98 ± .381] [.508] 
:E:E 

G-3-80 .422 ± .015 .110 ± .015 .020 
[10.72 ± .381] [2.79 ± .381] [.508] 

COATED MODEL ~ G-5 .562 ± .062 .640 .188 ± .032 .032 
w [14.27 ± 1.58] [16.26] [4.78 ± .813] [.813] 

1.5 Min'---j 
e FA .}~ 
0 [36.10J :E G-5C .500 ± .062. .593 .218 ± .032 .040 

t 
e [12.7 ± 1.58] [15.06] [5.54 ± .813] [1.02] w 
!c G-10 .875 ± .062 1.000 .312 ± .032 .040 

W=B Max.='-tr 
0 

o ± .002 U [22.23 ± 1.58] [25.4] [7.92 ± .813] [1.02] 

.c [.OS1J 

NOTE: All resistance ranges shown conform to military specifications unless otherwise indicated. 

For complete information, w;;te or phone 
DALE ELECTRONICS, INC., 2064 12th Avenue, Columbus, Nebraska 68601 • Phone 402-564-3131 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1971 



4700 RESISTORS 4700 

~ALy INDUSTRIAL POWER'WIREWOUND RESISTORS 

DALE TYPE HL, TUBULAR 

For inexpensively dissipating larger amounts of power in DC or low frequency AC circuits. 

Applications include: • Bias supply resistor 
• Grid resistor • Voltage divider networks 
• Voltage dropping resistor • Filament dropping resistor 
• High voltage bleeder • Load resistor 

resistors in power supplies • Shunt resistor 

STANDARD TYPE SPECIFICATIONS 

TERMINAL 
CORE DIMENSIONS 

DALE 
SETBACK LENGTH 1.0. STANDARD MOUNTING 

WATTAGE MAX.' MAX. WORKING :1:1/32 :1:1/16 :1:1/32 TERMINAL" HARDWARE 
TYPE RATING RESISTANCE VOLTAGE [.79) [1.59) 0.0. [.79) DESIGNATION OPTIONS 

HL-12 12 70K 500 3/32 1-3/4 5/16 3/16 05 101,204,301 
[2.38] [44.45] [7.94] [4.76] 

HL-20 20 120K 880 3/32 2 7/16 5/16 02 101, 203, 301 
[2.38] [50.80] [11.11] [7.94] 

HL-25 25 155K 1.3K 3/32' 2 9/16 5/16 06 101,203,301 
[2.38] [50.80] [14.29] [7.94] 

HL-50 50 385K 1.9K 3/32 4 9/16 5/16 06 101, 203, 301 
[2.38] [101.60] [14.29] [7.94] 

HL-100 100 870K 2.5K 1/8 6-1/2 3/4 1/2 06 102,206,303 
[3.18] [165.10] [19.05] [12.70] 

HL-175 175 1.7 Meg. 5.2K 7/32 8-1/2 1-1/8 3/4 07 103, 205, 303 
[5.56] [215.90] [28.58] [19.05] 

HL-225 225 2.1 Meg. 6.1K 7/32 10-1/2 1-1/8 3/4 07 103,205,303 
[5.56] [266.70] [28.58] [19.05] 

'Minimum resistance Is .1 ohm for all models. 
"Contact factory for optional, non·standard terminals, including quick disconnect types. 

DALE TYPE HL, FLAT 

FLAT TYPE SPECIFICATIONS 

TERMINAL ' DIMENSIONS 
STANDARD MAX. SETBACK A B C 

WATTAGE MAX.' WORKING :1:1/32 :1:1/16 :!:1/16 ±1I32 TERMINAL" 
TYPE RATING RESISTANCE VOLTAGE [.79) [1.59) [1.59) [.79) DESIGNATION 

HL-24 30 55K 800 5/64 1-1/4 2-112 2 09 
[1.98] [31.75] [63.50] [50.80] 

HL-35 40 135K 1.4KV 5/64 2 3-1/4 2-3/4 09 
[1.98] , [50.80] [82.55] [69.85] 

HL-55 55 300K 1.8KV 5/64 3,-1/2 4-3/4 4-1/4 09· 
[1.98] [88.90] [120.65] [107.95] 

HL-95 95 550K 2.6KV 5/64 6 7-1/4 6-3/4 09 
[1.98] [152.40] [184.1-5] [171.45] 

'Minimum resistance is .1 ohm for all models . 
• 'Contact factory for optional, non·standard terminals, including quick disconnect types. 

For complete information, write or phone 
DALE ELECTRONICS, INC., 2064 12th Avenue, Columbus, Nebraska 68601 • Phone 402-564-3131 

1·1972 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

~ALy All terminals will be supplied 
in tinned finish (Z) unless 
otherwise specified. Optional 
finishes are nickel plated (N) 
for HL's, bare alloy 180 (W) 
for HLW lead styles. Specify 
proper suffix in part number 
designation when ordering. 

TERMINAL SPECIFICATIONS 1-+ 
Terminals for HL, HLM and HLW -----"~f__l 
Power Wirewound Resistors STY~~ Height 

TERMINAL DIMENSIONS 
TERMINAL 02 05 06 DESIGNATION 

WIDTH 3/16 3/16 1/4 
[4.76] [4.76] [6.35] 

HEIGHT 13/32 7116 9/16 
[10.32] [11.11] [14.29] 

HOLE DIA. .093 .104 .166 
[2.36] [2.64] [4.22] 

THICKNESS .020 .020 .020 
[.51] [.51] [.51] 

MOUNTING SPECIFICATIONS 
HORIZONTAL THRU-BOL T 

(Threaded rod supplied 
as standard on HL·50 
thru HL~225 sizes.) 

o 

07 

3/8 
[9.52] 

5/8 
[15.88] 

.173 
[4.39] 

.020 
[.51] 

09 

3/16 
[4.76] 

1/2 
[12.70] 

.104 
[2.64] 

.020 
[.51] 

10 Al, Rl A2,R2 

1/8 1-1/2" 1-1/2" 
[3.18] [38.10] [38.10] 

3/16 
18AWG 20AWG 

[4.76] Lead Lead 

.063 
[1.60] 

.030 
[.76] 

Nole: Flat washers are supplied on resistor 
cores through 9/16 114.29] diameter. 

PUSH-IN 

BRACKET 
TYPE 

203 

204 

205 

206 

EEM 1983 

BRACKET 
TYPE 

101 

102 

103 

CORE LENGTH 
PLUS "X" 

X H Y 

SIB 43/64 114 
[15.BB] [17.06] [6.35] 

3/B 9/32 1/4 
[9.52] [7.14] [6.35] 

13/16 1-25/64 1/2 
[20.64] [35.32] [12.70] 

23/32 31/32 3/B 
[lB.26] [24.61] [9.52] 

X 

1-1/16 
[26.99] 

1-1/16 
[26.99] 

1-1/16 
[26.99] 

Z 

15/32 
[11.91] 

11/32 
[B.73] 

11/16 
[17.46] 

5/B 
[15.BB] 

CORE LENGTH 
PLUS "X" (1·1116) [26.99] 

Y Z H 

1/2 55164 1 
[12.70] [21.B3] [25.40] 

3/4 55164 1-1/4 
[19.05] [21.B3] [31.75] 

1-1/4 1 1-1/2 
[31.75] [25.40] [3B.l0] 

HOLE 

. 1610ia. 
[4.09] 

. 1440ia. 
[3.66] 

.196 x .260 
[4.9B x 6.60] . 

.196 x .375 
[4.9B x 9.52] 

MOUNTING 
SLDT C B 

7132 x 7/16 3/4 1-3/B 
[5.56 x 11.11] [19.05] [34.92] 

7/32 x 7/16 3/4 1-3/4 
[5.56 x 11.11] [19.05] [44.45] 

9/32 x 9/16 7/B 2-1/B 
[7.14 x 14.29] [22.22] [53.98] 

~~~e,:trd~n "!lr~~~ 

CENTERtNG-,S;;:C=RE:;:W~~::!thru~/:!:~= -. I 
WASHER, 

W~~~~R 0 

VERTICAL 
THRU-BOLT 

CORE 
LENGTH 
PLUS "X" 

NUTo~li 
3/8 [9.52] Min . 

Nata: Flat washers are supplied on resistor 
cores through 9/16 [14.29] diameter . 

BRACKET 
TYPE 

301 

303 

X 
(Approximate) 

7/16 [11.11] 

1/4 [6.35] 

THREAD 

B-32 . 

10-32 

[Numbers in brackets indicate millimeters] 

For complete information, write or phone 
DALE ELECTRONICS, INC., 2064 12th Avenue, Columbus, Nebraska 68601 • Phone 402-564-3131 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1973 



4700 RESISTORS 4700 

CDAL~ INDUSTRIAL POWER WIREWOUND RESISTORS 

DALE TYPE CW, COATED, AXIAL LEAD 

STANDARD ELECTRICAL SPECIFICATIONS 

POWER RATING RESISTANCE MAX.' 
(Max. HoI Spot) RANGE (Mil. MAX. WORKING VOLTAGE 

OALE MIL. Range shown WT. 
TYPE TYPE 275'C 35O'C MIL. In bold lace) (Grama) 275'C 35O'C 

CW-2 4.0 5.5 .1.0 to 22K 2.1 200 235 

CW-2B" 3.0 3.75 .10 to 11K .70 125 140 

CW-2C 2.5 3.25 .10 to 15K 1.6 130 150 

.10 to 15K CW·2C·l RW-69 2.5 3.25 3.0 .1.0 10 2K 1.6 130 150 

CW·2C-14 2.5 3.25 .10 to 15K 1.6 130 150 

CW-S** 5.0 6.5 .1.0 to 45K 4.2 320 365 

CW-5·2 4.0 5.0 .1.0 to 30K 4.2 240 265 

CW-5·3 5.0 6.5 .1.0 to 45K 4.2 320 365 

.1.0 to 45K CW-5-5 RW-67 5.0 6.5 6.5 .1010 B.2K 4.2 320 365 

CW·7 7.0 9.0 .10 to 75K 4.7 460 520 

CW-l0 10.0 13.0 .1.0 to 130K 9.0 765 B75 

CW-l0-3 10.0 13.0 .1.0 to 130K 9.0 765 B75 

.1.0 to 130K CW·l0·4 RW-68 10.0 13.0 11.0 .10 to 20K 9.0 765 B75 

'Maximum working vo~age determined al .0008" diameter wire resistance values. 
"Values available down to .0050 In 10% tolerance. 

Tolerance: Standard tolerance is ±50/0 1 ohm and above, 
±100/0 below 1 ohm, ±30/0 available. 

Temperature Coefficient: ±90 PPM/oC below 1n; ±50 PPMrC 10 
to 9.9n; ±30 PPMrc 10n and above. 

Lead Material: Standard material is tinned copperweld 

DALE TYPE HLW, TUBULAR, AXIAL LEAD 

Lug-attached leads to facilitate . 
direct electrical connection by soldering. 

STANDARD ELECTRICAL SPECIFICATIONS 

LENGTH CORE I.D. 
DALE WATTAGE MAX. ::!:1I16 CORE ::!: 1132 A 
TYPE RATING RESISTANCE" [1.59] 0.0. [.79] (Max.) 

HLW-3 3 6K 7116 13/64 118 19/64 
[11.11] [5.16] [3.18] [7.54] 

HLW-5 5-114 15K 5/8 114 118 11/32 
[15.88] [6.351 [3.18] [8.73] 

HLW-6 8 25K 1 5/16 3116 13/32 
[25.40] [7.94] [4.76] [10.32] 

HLW-12 12 70K 1-3/4 5116 3116 13/32 
[44.451 [7.941 [4.76] [10.321 

HLW-20 20 120K 2 7116 5116 9116 
[50.80] [11.11] [7.94] [14.29] 

'Minimum resistance is .1 ohm for all models. Consult faclory for higher values. 

DALE 
TYPE 

CW·2 

CW-2B 

CW;2C 

CW·2C-l 

CW-2C-14 

CW·5 

CW·5-2 

CW·5·3 

CW-5-5 

CW-7 

CW-l0 

CW-1Q-3 

CW-l0-4 

t:=A r- [w~n'--l 
( t f.'=8 Max.=:::tr 0 

DIMENSIONAL SPECIFICATIONS 

A B 
±.062 (Max.) 
[1.57] 

.625 .765 
[15.BB] [19.43] 

.562 .622 
[14.27) [15.BO] 

.500 .593 
[12.70] [15.06] 

.500 .593 
[12.70] [15.06] 

.500 .593 
[12.70] [15.06] 

.B75 1.000 
[22.22] [25.40] 

.B75 1.000 
[22.22] [25.40] 

.B75 1.000 
[22.22] [25.40] 

.B75 1.000 
[22.22] [25.40] 

1.21B 1.2Bl 
[30.94] [32.54] 

1.7Bl I.B75 
[45.24] [47.62] 

1.7Bl I.B75 
[45.24] [47.62] 

1.7Bl I.B75 
145.241 147.62J 

3 and 5 watt core 
length less 5/32 (3.971 
All other types, core 
length less 5/16 [7.94] 

C D 
± .032 ±.002 
[.Bl1 [.0511 

.250 .040 
[6.35] [1.02] 

.188 .032 
[4.7B] [.Bl] 

.21B .040 
[5.54] [1.02] 

.21B .032 
[5.54] [.Bl] 

.21B .032 
[5.54] [.Bl] 

.312 .040 
[7.92] [1.02) 

.250 .032 
[6.35] [.Bl] 

.312 .032 
[7.92] [.Bl] 

.312 .040 
[7.92] [1.02] 

.312 .040 
[7.92] [1.02] 

.375 .040 
[9.52] [1.02] 

.375 .032 
[9.52] [.Bl] 

.375 .040 
19.52] [1.02] 

~ 1·1/2", 1/8 Typ.----! 
[38.10 '" 3.181 

1/8", 1/32 [3.18'" .791 l-- 1·1/2", 1/8 Typ. - I j 
1/16'" 1/32 = HlW.3. HlW.5 [38.10", 3.181 ------,_ 

[1.59 ± .791 

AXIAL 
TERMINAL 

DESIGNATION 

A2 

A2 

AI 

AI 

AI 

RADIAL I TERMINAL 
DESIGNATION. 

R2 

R2 

Rl 

Rl 

Rl 

t 
3/16 Typ. 

[4.761 

MOUNTING HARDWARE 

101,204,301 

101, 204, 301 

101,203,301 

For complete information, write or phone 
DALE ELECTRONICS, INC"2064 12th Avenue, Columbus, Nebraska 68601 • Phone 402-564-3131 

1·1974 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

c2'Al.~ COMMERCIAL POWER WIREWOUND RESISTORS 

·1· A---J CP-X EI 

i::::======ll I 
I------- 1·112 = 118 Typ. * ,. A - I I 13B.1O = 3 181 --, CP-X-3 ~ 

, 1/B"TYP-JL~ J, E 
131BI I I' *1-3/8::!: 1/8 [34.92:!: 3.18] lor CP-20, 

DALE TYPE CP, AXIAL LEAD 

f-s-1 

GI 
T~T o 0 c ..L ____ .-L 

f-s-j 
CP SERIES AXIAL LEAD TYPE CP-20-3. CP-22, CP-22-3. 

MAX. DIMENSIONS 
DALE 
TYPE 

WATTAGE 
RATING 

EIA 
STANDARD 

RS·344 TYPE RESISTANCE 
WORKING 
VOLTAGE A ::!: 1132 [.79] B::!: 1132 [.79] C::!: 1/32 [.79] D::!: 1/32 [.79] E::!: .001 [.02] 

CP-2 2 CRU2A .1 to 2.4K 65 

CP-2-3 2 .1 to 2.4K 65 

CP-3 3 CRU3 .lt07.5K 150 

CP-3-3 3 .1 to 7.5K 150 

CP-5 5 CRUS .1 to 8.5K 200 

CP-5-3 5 .1 to 8.5K 200 

CP-7 7 CRU7 .12 to 18K 350 

CP-7-3 7 .12to18K 350 

CP-10 10 CRU10 .18 to 30K 540 

CP-l0-3 10 .18 to 30K 540 

CP-15 15 CRU15 .1S to 30K 670 

CP-15-3 15 .18 to 30K 670 

CP-20 20 .29 to 30K 770 

CP-20-3 20 .29 to 30K 770 

CP-22 22 .52 to 30K 815 

CP-22-3 22 .52 to 30K S15 

11/16 114 1/4 .032 
[17.46] [6.35] [6.35] [.81] 
11/16 

[17.46] 

7/8 
[22.221 
7/8 

[22.22] 
7/8 

[22.22] 

7/8 
[22.22] 

1-25/64 
[35.32] 

1-25/64 
[35,32] 

1-7/S 
[47.62] 

1-7/8 
[47.62] 

1-7/S 
[47.62] 

1-7/S 
[47.62] 

2-1/2 
[63.50] 

2-1/2 
[63.50] 

2-1/2 
[63.50] 

2-112 
[63.50] 

1/4 
[6.35] 

5/16 
[7.94] 

5/16 
[7.94] 

3/8 
[9.52] 

3/8 
[9.52] 

3/8 
[9.52] 

3.8 
[9.52] 

3/8 
[9.52] 

3/S 
[9.52] 

1/2 
[12.70] 

1/2 
[12.70] 

1/2 
[12.70] 

1/2 
[12.70] 

1/2 
[12.70] 

1/2 
[12.70] 

1/4 
[6.35] 

5/16 
[7.94] 

5/16 
[7.94] 

11/32 
[8.73] 

11/32 
[8.731 
11/32 
[8.731 
11/32 
[S.731 
11/32 
[S.73J 

11/32 
[8.731 . 

1/2 
[12.70] 

112 
[12.70] 

1/2 
[12.70] 

1/2 
[12.70] 

1/2 
[12.70] 

1/2 
[12.70] 

5/16 
[7.94] 

3/8 
[9.52] 

13/32 
[10.32] 

15/32 
[11.91] 

15/32 
[11.91] 

5/8 
[15.88] 

5/8 
[15.88] 

SIS 
[15.88] 

.032 
[.81] 

.036 
[.91] 

.036 
[.91] 

.036 
[.91] 

.036 
[.91] 

.036 
[.91] 
.036 

[.91] 
.036 

[.91] 

.036 
[.91] 

.036 
[.91] 

.036 
[.91] 

.036 
[.91] 

.036 
[.91] 

.036 
[.91] 

.036 
[.91] 

DALE TYPE CA & CR 
CA-4000 

======~=====~============~ 

1-5/B ± 1/8 110 ± 010 .140 ± .010 
[41.28 ± 3.18] [2.79 ± 2.54] [3.56 ± 2.54] 

I "I ' ~ 
=~~==+-$ L ---J .032 f 

[.813] 
A ±.031 . 

[.7B7] 

DIMENSIONAL AND POWER SPECIFICATIONS 
DIM. A .110 ± .010 

DALE DIM. B DIM.C [2.79 ± .254] 
TYPE MIN: MAX. =1/32 [.79J =1/32 [.79] 11/32 

[8.73] 

CA·4000 .6 2.0 N/A N/A L.-[15.24] [50.8] 

CR-4000 .6 2.0 A + 3/32 A + 7/32 B 
[15.24] [50.8] [2.38] [5.56]' 

Resistance Range: .1.0. minimum to 7K. dependent on resistor core [ength. To[erance: ±100/0 standard. ±50/0 a[so avai[able. 

For complete information, write or phone 
DALE ELECTRONICS, INC., 2064 12th Avenue, Columbus, Nebraska 68601 • Phone 402-564-3131 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1975 



4700 RESISTORS 4700 

GAL~ -ESTABLISHED RELIABILITY Y{~~~r,.~':sD 
MIL.R.39007, TYPE RWR, R LEVEL --~-
DALE TYPE ESS, ESW, EGS, EGW, ESN & EGN 
Silicone Coated and Molded 

DALE MIL·R-39007 RATING 
TYPE TYPE (Watts) .1% .5% "1% DIM. A 

EGS-l-80' RWR-81S .499-1000 .1-1000 .250 ± .015 [ 6.35 ± .381] 

EGW·l· RWR-81W 1 .499-1000 .1·1000 .250 ± .015 [ 6.35 ± .381] 

EGN-1-80' RWR-81N 1 10-499 10-499 .250 ± .015 [ 6.35 ± .381] 

EGN-l-l0' RWR-81Z 10-499 10-499 .250 ± .015 [ 6.35 ± .381] 

EGS-2' RWR-82S 1.5 .499-1300 .1-1300 .312 ± .015 [ 7.92 ± .381] 

EGW-2' RWR-82W 1.5 .499-1300 .1-1300 .312 ± .015 [ 7.92 ± .381] 

EGS-3-80' RWR-80S 2 .499-3160 .1-3160 .422 ± .015 [10.72 ± .381] 

EGW-3' RWR-80W 2 .499-3160 .1-3160 .422 ± .015 [10.72 ± .381] 

EGN-3-80' RWR-80N 2 10-1580 10-1580 .422 ± .015 [10.72 ± .381] 

EGN-3-10' RWR-80Z 2 10-1580 10-1580 .422 ± .015 [10.72 ± .381] 

ESS-2A RWR-71S 2 .499-12.1K .1-12.1K .812 ± .062 [20.62 ± 1.57] 

ESW-2A RWR-71W 2 .499-12.1K .1-12.1K .812 ± .062 [20.62 ± 1.57] 

ESN-2A RWR-71N 2 10-6.04K l0-6.04K .812 ± .062 [20.62 ± 1.57] 

ESN-2A-l0 RWR-71Z 2 10-6.04K 10-6.04K .812 ± .062 [20.62 ± 1.57] 

ESS-2B RWR-89S 3 .499-4120 .1-4120 .560 ± .062 [14.22 ± 1.58] 

ESW-2B RWR-89W 3 .499-4120 .1-4120 .560 ± .062 [14.22 ± 1.58] 

ESN-2B RWR-89N 3 10-2050 10-2050 .560 ± .062 [14.22 ± 1.58] 

ESN-2B-l0 RWR-89Z 3 10-2050 10-2050 .560 ± .062 [14.22 ± 1.58] 

ESS-5 _ RWR-74S 5 .499-12,100 .1-12,100 .875 ± .062 [22.23 ± 1.58] 

ESW-5 RWR-74W 5 .499-12,100 .1-12,100 .875 ± .062 [22.23 ± 1.58] 

ESN-5 RWR-74N 5 10-6040 10-6040 .875 ± .062 [22.23 ± 1.58] 

ESN-5-10 RWR-74Z 5 10-6040 10-6040 .875 ± .062 [22.23 ± 1.58] 

EGS-lO-60 RWR-84S 7 .499-12,400 .1-12,400 .875 ± .062 [22.23 ± 1.58) 

EGW-l0 RWR-84W 7 .499-12,400 .1-12,400 .875 ± .062 [22.23 ± 1.58] 

EGN-l0-80 ' RWR-84N 7 10-6190 10-6190 .875 ± .062 [22.23 ± 1.58] 

EGN-1D-l0 RWR-84Z 7 10-6190 10-6190 .875 .... 062 [22.23 ± 1.58] 

ESS-l0 RWR-78S 10 .499-39,200 .1-39,200 1.780 ± .062 [45.21 ± 1.58] 

ESW-l0 RWR-78W 10 .499-39,200 .1-39,200 1.780 ± .062 [45.21 ± 1.58] 

ESN-l0 RWR-78N 10 10-19,600 10-19,600 1.780 ± .062 [45.21 ± 1.58] 

ESN-l0-10 RWR-7BZ 10 10-19,600 10-19,600 1.780 ± .062 [45.21 ± 1.58] 

DIMENSIONS 

DIM.B 

.078 ± .015 [1.98 ± .381] 

.078 ± .015 [1.98 ± .381] 

.078 ± .015 [1.98 ± .381] 

.078 ± .015 [1.98 ± .381] 

.078 ± .015 [1.98 ± .381] 

.078 ± .015 [1.98 ± .381] 

.110 ± .015 [2.79 ± .381] 

.110 ± .015 [2.79 ± .381] 

.110 ± .015 [2.79 ± .381] 

.110 ± .015 [.279 ± .381] 

.187 ± .031 [4.75 ± .787] 

.187 ± .031 [4.75 ± .787] 

.187 ± .031 [4.75 ± .787] 

.187 ± .031 [4.75 ± .787] 

.187 ± .031 [4.75 ± .787] 

.187 ± .031 [4.75 ± .787] 

.187 ± .031 [4.75 ± .787] 

.187 ± .031 [4.75 ± .787] 

.312 ± .031.[7.92 ± .787] 

.312 ± .031 [7.92 ± .787] 

.312 ± .031 [7.92 ± .787] 

.312 ± .031 [7.92 ± .787] 

.312 ± .031 [7.92 ± .787] 

.312 ± .031 [7.92 ± .787] 

.312 ± .031 [7.92 ± .787] 

.312 .... 031 [7.92 ± .787] 

.375 ± .031 [9.52 ± .787] 

.375 ±, .031 [9.52 ± .787] 

.375 ± .031 [9.52 ± .787] 

.375 ± .031 [9.52 ± .787] 

DIM.C 

.020 ± .0015 [.508 ± .038] 

.020 ± .0015 [.508 ± .038] 

.020 ± .0015 [.508 ± .038] 

.020 ± .0015 [.508 ± .038] 

.020 ± .0015 [.508 ± .038] 

.020 ± .0015 [.508 ± .038] 

.020 ± .0015 [.508 ± .038] 

.020 ± .0015 [.508 ± .038] 

.020 ± .0015 [.508 ± .038] 

.020 ± .0015 [.508 ± .038] 

.032 ± .002 [.813 ± .051] 

.032 ± .002 [.813 ± .051] 

.032 ± .002 [.813 ± .051] 

.032 ± .002 [.813 ± .051] 

.032 ± .002 [.813 ± .051] 

.032 ± .002 [.813 ± .051] 

.032 ± .002 [.813 ± .051] 

.032 ± .002 [.813 ± .051] 

.040 ± .002 [1.02 ± .051] 

.040 ± .002 [1.02 ± .051] 

.040 ± .002 [1.02 ± .051] 

.040 ± .002 [1.02 ± .051) 

.040 ±.002 [1.02 ± .051) 

.040 ± .002 [1.02 ± .051) 

.040 ± .002 [1.02 ± .051) 

.040 ± .002 [1.02 ± .051) 

.040 ± .002 [1.02 ± .051] 

.040 ± .002 [1.02 ± .051] 

.040 ± .002 [1.02 ± .051] 

.040 ±.002 [1.02 ± .051] 

'Molded models. All others have conformal coating. 

All styles available in non-Mil models with extended 
resistance ranges. Consult factory. 

ISO M- ...J ====-L==lFA-=t= [381OJ m -I 
~ __ <4 

! c 
B 

GAL~ MIL.R.39OO9B, TYPE RER, R LEVEL 

DALE TYPE EAH & ENH 
Aluminum Housed Established Reliability 

STANDARD ELECTRICAL SPECIFICATIONS 

MIL·R-39009 
MILITARY 

RESISTANCE MAX. MAX. 
POWER RATING 

(Watts) 
DALE MIL-R-39009 RANGEl' (Ohms) WORKING WEIGHT 

STANDARD TEMPERATURE COEFFICIENT 
VALUE RANGES (Ohms) 

MOUNTED FREE AIR TYPE TYPE % VOLTAGE (Grams) :1:100 PPM :1:50 PPM :1:30 PPM 

ENH-5 RER-40 5 3 1 to 1.65K 128.9 3.3 1 to 19.9 20 to 1.65K 

ENH-l0 RER-45 10 6 1 to 2.8K 190 8.8 1 to 19.9 20 to 2.8K 

ENH-25 RER-50 20 8 1 to 6.04K 390 16.5 1 to 19.9 20 to 6.04K 

___ E_N_H_-5_o ______ R_E_R_-5_5 _______ 3~0~ ______ 10~ ______ 1~to~1~9~.6~K~ __ ~8~90~ ____ ~35~.0~ ___________ 1~to_l~9~.9~ __ 2~0~t~o_1~9~.6~K~ 

ERH-5 RER-60 5 3 0.10 to 3.32K 160 3 .1 to .99 1 to 19.9 20 to 3.32K 

ERH-l0 RER-65 10 6 0.10t05.62K 265 6 .lto.99 1 to 19.9 20 to 5.62K 

ERH-25 RER-70 20 8 0.10 to 12.1K 550 13 .1 to .99 1 to 19.9 20 to 12.1K 

ERH-50 RER-75 30 10 0.10 to 39.2K 1250 28 .1 to .99 1 to 19.9 20 to 39.2K 

Standard Terminals: Tinned copperweld for all models. Standard Tolerance: ±1% Dimensions: Identical to DaleRH Resistors shown in this section. 

For complete information, write or phone 
DALE ELECTRONICS. INC •• 2064 12th Avenue, Columbus, Nebraska 68601 • Phone 402-564-3131 

1·1976 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

E-SYSTEMS INC. 

Memcor Division 

WIRE WOUND RESISTORS 
TYPE 
FR 

VITREOUS 
ENAMEL 

FIXED 
TUBULAR 

WITH TABS 

TYPE 
AR 

TYPE 
VL 

VITREOUS 
ENAMEL 
AXIAL 
LEADS 

TYPE 
ML 

MOLDED 
SILICONE 

AXIAL 
LEADS 

Power Max. Core 
Rating Res. Size 

.n ••• ' .] ~:; .-...:-(W_att_s.;.,.) 1-(.;.,.Oh_m....:.S)-+---'-(I_nc-'h.)~-I 

: jl.='l 5 25K lx~6 
Iiitititi 10 50K 1* X~6 

L ...!!II' ~ 'i' 20 lOOK 2 x K6 
""'(l,. : _ 25 lOOK 2 x ~6 ==' ...,' 50 250K 4X~6 

~'1 .. ~' 100 lOOK 6%x* 
I.: 160 lOOK 8% X l1/a 

,200 lOOK 10% X 11;8 

1 t"", -" •. ,.,=';;., 
, til iiii".t~· 

10 
25 
50 

75 

3 

5 

10 

10K 1* X~6 
25K 2 X~6 
50K 4X~6 

50K 6 X~6 
lOOK 61/2 X * 
lOOK 8% x 11;8 
lOOK 101/2 X l1/a 

10K 

25K ~6 X 1Jt4 

50K 

1 2500 .125 X .437 

.205 X .590 

.242 X .525 

.375 X .917 

.375 x 1.828 

2 3500 

3 10K 

6.5 80.6K 

11 200K 

MEMCOR Components represent the cumulative design and 
production knowledge gained during 30 years experience in 
the industry. 

Let MEMCOR sales engineers aid you with your special design 
and application requirements. 

For price, quality, and delivery look to MEMCOR Components. 
Immediate delivery on stock value resistors. Typical 3-5 week 
delivery on other standard values and special requirements. 
These products are available from MEMCOR's Nationwide 
Authorized Distributor Network. 

Write for FREE Catalog. 

TYPE 
FR 

w/LEADS 
VITREOUS 

ENAMEL 

FIXED 
TUBULAR 

TYPE 
MZ 

.. ...... 
~ ".~ ,~;,,~ 
i \ 

-, ,. 

Power 
Rating 
(Watts) 

5·8 

10·12 

20 

Max. 
Res. 

(Ohms) 

25K 

50K 

lOOK 

VITREOUS q_ •• ,lLi·' 
ENAMEL * 10 5000 

20 25K 
MIDGET ~~ 
OVALS ~ 

WITH TABS 

TYPE 
ZR 

VITREOUS 
ENAMEL 
OVALS 

TAB 
TERMINAL 

TYPE 
RR 

drin 'PM . . , 

4if.;. ,! P'fT
.' tq; !!!!!!!I .. ~ .. : ... 

30 

40 

55 

40 
90 

100 
160 
150 
300 
500 
750 

1500 

= Memcor Division 
111 E-SYSTEMS 

DEPT. EM 
1320 FLAXM I LL ROAD 
HUNTINGTON, INDIANA 46750 
Telephone: (219) 356-4300 

TWX: 810-333-1530 

10K 

15K 

25K 

1.8 
3 

2.5 
5.5 
6.0 
13 
36 
40 

100 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

Core 
Size 

(Inch.) 

2 X~6 
4X~6 

3%x * 
6x * 
5x1 

81/2 X 11;8 
1O%x1% 

12 X 2% 
20 X 2% 

1·1977 
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4700 RESISTORS 

THERE'S ONLY ONE PLACE IN THE WORLD TO BUY RESISTORS 

ElELTA[] 
[:[]mp~nc. 

THE RESISTOR SUPERMARKET 
OF FRANCHISEO PRODUCTS 

IN STOCK 

RB-RBR TYPES PRECISION 
RC-RCR "CARBON COMP 
RE-RER "EXTRUDED HEAT SINK 
RJ-RT -RJR-RTR-RV " POTENTIOMETERS 
RL-RLR "METAL OXIDE 
RN-RNC-RNR " METAL FILM 
RW-RWR " WIRE WOUND POWER 
RNR-RNC, 55,60,65; 70, 75 C&E Type 

HERMETIC RESISTORS OFF THE SHELF 

ANY RESISTOR~ MILITARY AND COMMERCIAL 

SPECIALIZED NEW DESIGNS 

MADE AND DELIVERED 

IF YOU NEED A RESISTOR 
CALL: (203) 375-5811 TWX: (710) 453-2246 

(CALIFORNIA ACCOUNTS CALL FOR OUR TOLL FREE NUMBER) 
SEND REQUESTS FOR QUOTATIONS TO: 

2415 MAIN STREET, STRATFORD, CONNECTICUT 06497 

"THE RESISTOR SPECIALIST THAT DELIVERS." 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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4700 

Microminiature 
Resistors (7 
Networks 

RESISTOR NETWORKS 
PINSILEADSI RESISTANCE 

PACKAGE TYPE TERMINALS RANGES 

SIP 2-10 20Q-1MQ 

Hermetically sealed 10 2OQ-1MQ SIP 
Molded DIP (P) 8, 14, 16 20Q-1MQ 
Epoxy-coated OIP (E) 4-24 even # 2OQ-1MQ 
Hermetic OIP (C) B, 14, 16, 18, 24 

TRIM-PAK'" * 8, 14, 16, 20Q-1MQ 
Laser-Trimmable 18, 24 
DIP 

Hermetically sealed 16,18,20,28 20Q-1MQ 
Chip-carrier 32,42,64 

14, 16,24 
Flip-chip (other on 2OQ-1MQ 

request) 

• Patent Pending 

LADDER NETWORKS 

MODEL 
PACKAGE TYPE NO. CONFIGURATION 

16-pin ceramic OIP 0355 R·2R 

24-pin hermetically sealed 0350 BCO 
DIP 0351 
14-pin hermetically sealed 0352 
DIP 0353 BCD 

14-lead hermetically F352 Binary sealed flatpack F353 

16-pin hermetic chip carrier C355 R~2R 

24-pin hermetic chip carrier C350 BCO 

.. 0351 only . 

RESISTORS 

NETWORK 
DISSIPATION TOLERANCES TYPES/CONFIGURATION 

125mW/Res. Absolute: Common connection to all resistors (Sl) 

±1% to Series connection (S2) 
100mW/Res. ±0.05% Common connection (Sl) 

1.0W/Pkg. 
Ratio: 

Series connection (S2) 

125mW/Res. ±0.1% to Common connection (01) 

1.2W/Pkg. ±0.005% Series connection (02) 
Single resistor connection (04) 

Absolute: 
±1% to 

125mW/Res. ±0.01% Common connection (01) 
1.2W/Pkg. Ratio: Series connection (D2) 

±0.1% to Single resistor connection (04) 
±0.005% 

100mW/Res. Same as Single-layer (epoxy sealed) 
1.0W/Pkg. TRIM-PAK Multi·layer (epoxy or alloy sealed) 

125mWIRes. Same as Common connection (01) 

1.0W/Pkg. SIP & OIP, Series connection (02) 
above Single resistor connection (04) 

OPERATING MAXIMUM 
TEMPERATURE CUMULATIVE 

RESOLUTION ACCURACY RANGE ERROR 

10-bit or ± V2LSB o to 70·C or 12 Bits: ± 0.012% 
12-bit -55·Cto +125·C 10 Bits: ± 0.05% 

12 B't ±0.012% 
8,10, or o to 70·C or 1 s: (± 0.03%)*. 

12-bit ± V2LSB - 55·C to + 125·C 10 Bits· ±0.05% 
·(±0.12%)** 

8 Bits: ± 0.2% 

10-bit or ± V2LSB o to 70·C or 12 Bits: ±0.012% 
12-bit - 55·C to + 125·C 10 Bits: ± .05% 

8,10 or o to 70·C or 12 Bits: ±0.012% 
± V2LSB 10 Bits: ±0.05% 12-bit - 55·C to + 125 ·C 8 Bits: ± 0.2% 

METALLIZED CERAMIC SUBSTRATES (Conductor-only and Resistor-conductor) 
SUBSTRATE METALLIZATION RESISTORS· 

Composition: 99.5% AI,O, SPUTTERED Range: to 1M 
Surface Finish: 3-4 "in. typo 

NitCr, Ni, Au; Cr, Ni, Au; Cr, Au; Ta; Absolute Tolerance: to 0.01 % 1-2 "in. (polished) 
Size: .1" x .1" thru 4.5" x 3.75" Mo, Ni, Au; Cr, Cu, Au; Cr, Cu; Ti-W; Ti Ratio Tolerance: to 0.01 % 

4700 

Thickness: .010" - .025" Other combinations of above metals. Absolute TCR: ±50 ppm, ±25 ppm 
Dimensional Tolerances: 

ELECTROPLATED Ratio Tracking 
T - ± .002%, ± .001" 1 OOR/R * *: 1 ppm/·C 
L - ±.003" Au: 100 "in. (Std.) - 300 "in. 1000R/R: 3 ppm/·C 
W - ±.003" 

Camber: .004"lIn. 
24K: High ductility Time Stability 

Oielectric Constant: 9.8typ. @ 25 ·C-l MHz 
Cu: 100 "in.-300 "in. Absolute: 0.05%/1000 hrs. @ 125·C 
Resistivity: Ratio: 0.005%/1000 hrs. @ 125·C Loss Factor: .0004 typ @ 25°C-l0GHz 10 ohms/square-200 ohms/square or Frequency: to >18 GHz 400 ohms/square 

·For resistor·conductor pattern. .oR >1000 ohms 

ELECTRO· FILMS INCORPORATED 
111 GILBANE STREET, WARWICK CENTRAL INDUSTRIAL PARK, WARWICK, RI 02886 
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4700 RESISTORS 4700 

STABILITY TCR 

20Q- 24KQ 15- 30mW Standard: 0.05%11000 hrs. Standard: 
2. 250Q- 40KQ 18- 35mW 5% and 1% I.1..c 125"C ±50 PPMI"C 
3. .050" .010" .0075" .045" 20Q- 125KQ 50-100mW Special: (Dependent Special: 
4. .100" .010" .015" .045" 40Q- 400KQ 85-175mW .5% - .1% on range) ±25 PPMI"C 
5. .100" .100" .010" .015" .095" 20Q-1000KQ 200-400mW & tighter ±10 PPMI"C 

6. .045" .030" .010" .010" .025" 40Q- 59KQ 30- 60mW 
7 .•• .030" .030" .010" .oor .025" 20Q- 30KQ 18- 35mW 

SUBSTRATES METALLIZATION 

Composition - 99.5% AI,O, 
Resistive Material: CrINiIX, 100-200A (R.F. Sputtered) Surface - 3-4 microlnches (Standard) 

Thickness - .010" ± .002" (Standard) 
Conductor Base: Nickel - 5-8 "in. (R.F. Sputtered) 
Terminations: A. Gold - 100 "in. (Electroplated) 

± .001 " (Special) B. Nickel & Solder (6213212) 
Passivation: Optional, thermo-plastic Microwave versions available. 

recommended for solder applications. 

'When bonded to substrate. value dependent. • ·Center·tapped. 

New Surface Mounted Resistor Ne1works 
RATIO TOLERANCES TO 0.01% 

ANY COMBINATION OF RESISTOR VALUES FROM 200 TO 250 Ko 

HERMETIC CHIP CARRIERS - standard JEDEC 
hermetic chip carries to full MIL STD 883B 
specifications. Available with from 16 to 64 
terminals. 

ECONO-CHIP* - Low-cost replacements, in 
non-military applications, for hermetic chip-carrier 
networks. Bonding pad locations are equivalent 
to configurations of standard JEDEC cariers. 

• Patent Pending. 

FLIP CHIPS - solder bumped; coated, mUlti
resistor substrates for face down attachment. 
Suitable for reflow soldering assembly. Low cost 
and fast production in custom networks. 

VERSA-CHIP - New low-cost, surface-mounted 
packaging design for precision resistor networks. 
Provides pin-for-pin equivalency with chip 
carriers, and versatility for many alternate 
configurations. Laser-trimmable by customer 
after mounting . 

Microwave Components 
METALIZED PLATES - metalized on 1, 2 or 
6 sides; as fired or polished substrates, in house 
laser hole drilling and contouring, through hole 
metalization. Metalizations - see metalized 
ceramic substrates. 

MICROWAVE ATTENUATOR CHIPS - (3rd 
Quarter) attenuation of 1, 2, 3, 4, 5, 6, 8, 10, 16, 
and 20 dB; frequency to 18 GHz. 

Other New Products 
R.C. NETWORKS - Precision RC Networks are 
now available in standard SIP and DIP packages. 

SILICON CHIP RESISTORS - (3rd Quarter) 
Standard and center-tapped chip resistors to 
compliment EFI's alumina-substrate chip 
resistors, Ta or NiCr, passivated. 

ELECTRO· FILMS INCORPORATED 
111 GILBANE ST., WARWICK CENTRAL INDUSTRIAL PARK, WARWICK, RI 02886 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1981 



RESISTORS 4700 

MANUFACTURERS OF PRECISION WIRE·WOUND RESISTORS. RESISTOR NETWORKS 
CURRENT SHUNTS AND HIGH VOLTAGE DIVIDERS. NO ORDER TOO SMALL OR LARGE 

EPCDEVICES 

TYPECA 

DESCRIPTION 

Encapsulated precision wire-wound 
resistors offering exceptional resis
tance stability, T.C S ppm std. and 
low thermal EMF's. Designed to meet 
MIL-R-93/MIL-R-3900S. Group 
encapsulization, Radial-lug four ter
minal and special physical configura
tions available. 

Request CA Brochure 

Mil Equiv. 

RBR-08 
RBR-16 
RBR-17 
RBR-18 
RBR-19 
RBR-S6 
RBR-55 
RBR-54 
RBR-53 
RBR-52 
RBR"71 
RBR-70 

610 
630 
640 
650 
660 
680 
690 
710 
750 
760 
460 
465 

CONDENSED 
SPECIFICATIONS 

Power: .02 to 2.SW 

Range: 10 to 20MO depending 

on size 

Tolerance: .005%, .01%, 

.025%, .05%, .1% and 1% 

Temp. Coef.: 5 PPMfC std. on 

values over 1000 

Stability: ±35ppmIYR 

RADIAL LUG PRINTED CIRCUIT 

TYPESP 

i NETWORKS 

LIGHTWEIGHT 
SHUNTS 

Silicone coated precision wire-wound 
power resistors, offering exceptional 
stability and performance under 
severe environmental conditions of 
MIL-R-26/MIL-R-39007. Also avail
able utilizing Beryllium oxide cores. 
For greater power-size ratio and 
stability. 

Request SP Bulletin 

RWR-70 SP-l 
RWR-69 SP-2A 
RWR-70 SpeS 
RWR-74 SP-6 
RWR-55 SP-7A 
RWR-78 SP-10A 
RWR-68 SP-lOB 
RWR-56 SP-12 

RC NETWORKS OUR SPECIALITY 

Resistor networks to customer s'pecification utilizing ultra 
precision wire-wound, metal film, carbon film, or wire
wound power resistors. All networks assembled on 
printed circuit boards. 

FAST DELIVERY ON PROTOTYPE AND LARGE ORDERS 

Standard D.C current shunts from METER SHUNTS 
.OOHl to Hl. Accuracy ±.2S%, avail-
able to .01 %. Also external portable 
and switchboard shunts for use with 
D.C Ammeters. 1 to 200 amp. with a 
SOMVor 100MV drop. Accuracy ±1 %. 

SPECIAL OEM CURRENT SHUNT 
RANGING FOR PANEL METERS 

ELECTRONIC PRECISION COMPONENTS CORPORATION 
11 SANDFORD BLVD •• MOUNT VERNON, N.Y. 10550 • TELEPHONE: (914) 664-2333 

Power: .2SWto 12.5W 

Range: .10 to 275KO 

depending on size 

Tolerance: 1 % is std. Available 

to.01% 

Temp. Coef.: 20 PPMfC 

Slightly higher for lower 

values. Special T.C's 
available 

Power: .1Wto lOW 

Range: .10 to SMO 
Nominal Resistance Tolerance: 

To ±.OOS% D.C WoW 
Resistance Ratio Tolerance: To 

.001% D.C WoW 
Long Term Stability: .001 % 

Response Time: lOOMS 

1·1982 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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~ 
GENERAL 
RESISTANCE 
COMPONENTS WITH BUILT-IN PRECISION 

PRECISION 
WIREWOUNO 
RESISTORS 

RESISTORS 

For thirty years we have been deeply involved in 
the refinement and manufacture of precision 
wirewound resistors meeting the exacting re
quirements of military specifications such as 
MIL-R-93/MIL-R-39005 (RB & RBH styles). 

Many form factors are available, including axial 
and PC mounting types, in resistance values and 
accuracies to fill most requirements. "Standard" 
values and accuracies in our more popular types 
are usually available from stock. Orders for 
extremely large quantities and non-standard 
values are put on-line for prompt delivery. 

Standard accuracies are ± 0.01 %, ± 0.025%, 
and ±0.1%. Stability on most styles is 
± 35ppm/year; maximum temperature coeffi
cient is ± 5ppml °C, with lower values available. 

CUSTOM 
COMPONENTS 

We supply a number of unusual needs, such as 
4-terminal current-sensing resistors, non
flammable fuse resistors, and sets critically 
matched for value, accuracy, temperature coeffi
cient, and other pertinent parameters. 

We design and manufacture custom active and 
passive networks to meet your requirements, 
simple or complex. A few examples are thermo
couple reference junction simulators, voltagel 
current reference modules, ladder networksl 
voltage dividers. 

BE PRECISE. 

• 

-

GENERAL RESISTANCE, INC. 
Twin Lakes Aoad / P.O. Sox 185 

North Branford CT 06471 

le0:3j481-S7e1 

TWX 710-4Se-:30Se 

A PRIME TECHNOLOGY COMPANY 

• • 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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HyCarnp, Inc. 
75 Union Avenue, Sudbury, MA 01776-0377 
Tel: (617) 443-4631 • TWX: 710-347-0385 

STANDARD & CUSTOM 
PRECISION, THIN-FILM, 
RESISTOR NETWORKS 

CUSTOM RESISTOR NETWORKS A SPECIAL TV ... 
During 13 years as a major supplier of precision 
resistor networks, HyComp has amassed a library 
of more than 200 different custom designs. Like our 
standard products, these are available free of any 
non-recurring engineering charge. 

HyComp's custom-designed Nichrome thin-film 
resistor networks bring convenient andcost-effec
tive solutions to the space-limited circuit designer 
requiring special resistor configuration, high pre
cision, close tolerances and/or excellent stability 
over temperature and time. Fast turnaround and 
sensible pricing, recommend this approach for 
appropriate applications. 

You should consider a custom thin-film network 

if your application includes any of the following 
requirements: 

• Down to 0.006% ratio tolerance between specified 
resistors 

• Down to ±0.5ppm/oC ratio tracking (TCRT) 

• Down to ±0.5% absolute tolerance 

• Down to ±10ppm/oC absolute temperature 
coefficient (TCR) 

• Excellent long term stability and reliability over 
the -55°C to +125°C MIL temperature range. 

For further information or assistance please con
tact HyComp directly. 

STANDARD PRECISION THIN-FILM RESISTOR NETWORKS 
Let Hycomp's broad selection of standard thin-film 
precision resistor networks reduce the cost and 
size of your product. Encased in your choice of 
hermetic or non-hermetic Flatpack, SIP, DIP, TO-9 
and LCC packages, our standard networks support 
a wide variety of demanding applications requiring 
precision attenuation, gain-setting, and impedance 
matching or weighting . 
. Reliability? You bet! MIL-STO-8838 processing is 

routine at HyComp. And to keep your costs down, 
we also build dependable non-MIL networks to our 
own exacting reliability standards. HyComp de
signs and builds reliable products. It's the only way 
we know. 

Rt R2 R3 R4 RS RS RT R! Rt R2 R3 R4 RS R6 RT 

<b :v @ (4) <! <! cD (s 

Figure 3 
HC·150 

<i:<!<!~<!.' 

Figure 4 
HC·160 

(0 (9 @ (4) <V (~ (ij (~ (. G " liP 

Figure 1 
HC-143 

Figure 2 
HC·149 

~~ 
Parameters -. ------=-
Resistance Range of R Values 

Tolerance 
Absolute 
Ratio 

Thermal Stability 
Absolute (TCR) 
Tracking (TCRT) 

Power Dissipation 
Per Resistor, Max. 
Per Package, Max. 

Package Style(s) 

Connections (Fig.) 

HC-143 HC-149 

4 Equal Quad Divider 
Independent Feedback Network 

Resistors (All resistors equal) 

5K·50KO 10K-100KO 

Standarp: 
5% 
0.01% I 

Standard: 
±25ppm/oC 
±5ppm/oC 

100mW 100mW 
400mW 500mW 

TO-99 14-Lead'DIP, 
Flatpack or Chip 

1 2 
NOTES: 1. All ladder networks include required application and/or feedback resistor(s). 

Figure 5 
HC·170 

HC-1S0 HC-160 HC-170 

8 Equal 7 Equal 12 Equal 
Independent Independent Independent 

Resistors Resistors Resistors 

2K-100KO 2K-100KO 5K-100KO 

To 0.05% ; All Models 
Custom: To 0.005% ; All Models 

Custom: 
To ±10ppm/oC; All Models 
To ±0.5ppm/oC; All Models 

100mW 100mW 80mW 
500mW 500mW 1 Watt 

16-LeadDIP, 14-Lead DIP, 24-Lead!DIP, 
Flatpack or Chip Flatpacklor Chip IFlaptack or Chip 

3 4 5 

1·1984 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 

hytek microsystems 
incorporated 

RESISTORS 

- Digital Delay Lines 
Mfrs. - Crystal Clock Oscillators 
Of .. - Custom Hybrid Circuits 

- Thick Film Substrates 
- Custom Resistor Networks 

RESISTOR AND RESISTOR/CAPACITOR NETWORKS 

• 4 to 6 weeks delivery for custom networks 
• BeO our specialty 
• High volume capacity 
• ± 1 % standard tolerance 
• High power capability 

4700 

hytek !Dicrosystems 
mcorporated 

16780 LARK AVENUE, LOS GATOS, CALIFORNIA 95030 
PHONE (408) 358·1991 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1985 



4700 RESISTORS 

\NTEROHM RESISTORS 
by International ~ 

Power 
Resistance Rating RESISTOR Type @700C Tolerance 

Carbon CF 25 0.25W ±2%, ±5% 
Film 

..... 4&. CF 50 0.50W ±2%, ±5% 

Metal MF 25 0.25W ±1%, ±2%, 
Film ±5% 

-~ ......... MF 50 0.50W ±1%, ±2%, 
±5% 

Metal MO-1 1.0W ±2%, ±5%, 
Oxide ±10% 

(Flame Proof) 
MO-2 

~ .. -.a=: 2.0W ±2%, ±5%, 
±10%, 

RESISTOR NETWOBKS - SIP 

• Pins 5-14 
Resistance 

Range 
Resistance 
Tolerance 

Element Power 

22 ohms-2.2 megohms 

±2%, ±5%, ±10%, ±20% 

Rating 0.125W @70ce 
Package Power 

Rating 0.35W - 1W @70ce 
Temperature ± 150 PPM/ce, 

Coefficient ± 300 PPM/ce 
Maximum 
Voltage 

Operating 
Temperature 

200V 

Resistance Voltage Temperature 
Range Rating Coefficient 

1.0 ohm- From 
10 megohms 250V 200 PPM/oC 

1.0 ohm- From 
10 megohms 350V 200 PPM/OC 

1 ohm-
1.0 megohm 250V 100 PPM/oC 

1ohm-
1.0 megohm 350V 100 PPM/OC 

0.5 ohm-
100K ohms 350V 350 PPM/oC 

0.5 ohm-
100K ohms 350V 350 PPM/OC 

ZERO OHM JUMPERS 
IIIP· ...... . 

1/4W Size Insulated Construction 

PACKAGING 

• Tape & Reel 
• Magazine Pack 

• Cut & Form 
(to specification) 

• Bulk (100 Bag) 

4700 

CALL TOLL FREE 

800-645-9154 
IN N.Y. STATE 
516-293-1500 

International ~ 105 Maxess Road 
Melville, New York 11747 
(516) 293-1500 

International Components Corporation TELEX * 143130 

10 1986 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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ISKRA 
• Ceramic Caps, Discs, Feed Thru • Ferrites • Meters • Motors, fractional H.P. • Semiconductors • Switches • Speakers • Trimmer Pots 

5%, 2% AND 1% CARBON FILM RESISTORS 
FUSE ACTION - NON-FLAMMABLE 

UNIQUE 
ENGINEERING 

FEATURES 
Micro Machined low Noise 

Carbon Film Capless . 
Resistive Element lead Construction 

/::,. High Stability 
/::,. Lowest Noise 

/::,. Failure Rate Less Than 10B/Hour (MTTF More Than 100) 
/::,. Solderability as per MIL-STD-202 

~~ 
Flame Retardant 
Non·Conduclive 
Outer Coating 

/::,. Smallest Dimensions 
/::,. Cap less Design 
/::,. Meets MIL Specifications 
/::,. Extremely Long Life 
/::,. Produced And Checked By 

Automatic Equipment 

TYPE A 

UPM 114 W (INCHES) 3.35-0.039 

UPM Y4W(MM) 85-1 

UPM 112 W (INCHES) 3.35-0.039 

UPM 1I2W(MM) 85-1 

/::,. Insulation Resistance Higher Than 109 Ohms 
/::,. Terminal Strength> 8 Lbs. 
D. Equivalents: MIL R-10509, MIL R-39, MIL R-11 
/::,. Color Code: MIL-STD-129 
/::,. Available With Weldable Leads 
/::,. Available in Bulk Pack or Taped and Reeled 

b a Ll L4 

0.236 0.197 ± 0.08 0.236 + 0.039 1.457 ± 0.039 

6 5 ±0.2 6+1 37 ± 1 

0.236 0.197 ± 0.08 0.315 + 0.039 1.457 ± 0.039 

6 5±0.2 8+1 36 ± 1 

INCLUDE RESISTANCE RANGES 

ISKRA ELECTRONICS INC. 

Wattage Tolerance Range 
114 5% 4.7n-1 MegO 

2% 100 - 300KO 
112 5% 4.70 - 4.7 MegO 

2% 100 - 1 Mego 

MIL R-11 MIL R-10509 
EQUIVALENT EQUIVALENT 

RC 07 and RC 12 RN 65 cat. b,d 
RC 20 and RC 22 RN 70 cat. b,d 

MAX. 11 RES. 
Humidity (Steady State) +1.00% 
Life. ±1.00 
Short Time Overload ±0.50 
After Solderi ng ±0.25 
Thermal Shock + 0.25 
Twist ±0.25 
Vibration ±0.25 

Also Available 1% Metal Film Resistors 
V-I Watt 50 PPM & 100 PPM 

a GREENFIELD RD .• SYOSSET, NY 11791 • (516) 364-2616 

CAPLESS CONSTRUCTION 
ideaUysuiled to 
HI DENSITY board population. 
Permits close to 
the shoulder bends. 

d D 

0.024 0.091 ± 0.08 

0.6 2.3 ± 0.2 

0.027 0.111 ± 0.08 

0.7 2.8 ± 0.2 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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315 + 0.118 
. - 0.079 

80 + 3 
-2 

315 + 0.118 
. - 0.079 

80+ 3 
-2 
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RESISTORS 4700 

ISL PRODUCTS 
INTERNATIONAL LTD. 
Dept. EM, 235-P Robbins Lane I Syosset, NY 11791 I (516) 822-9601 I TWX 510-221-2109 I ISL-SYST 

CERAMIC CAPS, DISCS, FEED THRUS I FERRITES I METERS I MOTORS, FRACTIONAL H.P. I SILICON 
. DIODES I CARBON FILM RESISTORS I TRIMMER POTENTIOMETERS I THICK FILM SIP AND DIP 

5, 2 & 1 % CARBON & METAL FILM RESISTORS I FUSE ACTION - NON FLAMMABLE 

SPECIFICATIONS 
TYPE A b a 

UPM V4 W (INCHES) 3.35/2.55 0.236 0.197 ±0.08 

UPM V4W(MM) 85/65 6 5 ±0.2 

UPM 1h W (INCHES) 3.35/2.55 0.236 0.197 ±0.08 

UPM 1hW(MM) 85/65 6 5 ±0.2 

INCLUDE RESISTANCE RANGES 
Wallaga Tolerance Range Reel Qtys. 

'hi 5% 4.70 I MegO 4000/RL 
2% 100- 300KO 

V. 5% 4.70 4.7 MegO 3000/RL 
2% 100-1 MegO 

OTHERS ON SPECIAL REQUEST 
MIL·R·l1 EQUIVALENT MIL·R·l0509 EQUIVALENT 
RC 07 and RC 12 RN 65 cat. b,d 
RC 20 and RC 22 . RN 70 cat. b,d 

MAX. 6. RES. 
Humidity (Steady State) ±1.00% 
Life ±1.00 
Short Time Overload ±0.50 
After Soldering ±0.25 
Thermal Shock +0.25 
Twist +0.25 
Vibration +0.25 

FEATURES 
6 High Stability 
6. Lowest Noise 
6 Smallest Dimensions 
6. Cap less Design 
6. Meets MIL Specifications 
6. Extremely Long Life 
6. Produced And Checked By Automatic Equipment 
6. Failure Rate Less Than 10'/Hour (MTTF More Than 10') 
6. Solderability as per MIL-STD-202 
6. Insulation Resistance Higher Than 10' Ohms 
6. Terminal Strength >8 Lbs. 
6. Equivalents: MIL-R-I0509, MIL-R-39, MIL-R-l1 
6. Color Code: MIL-STD-129 
6. Available With Weldable Leads 
6. Available in Bulk Pack or Taped and Reeled 

UNIQUE ENGINEERING FEATURES 
Micro Machined 
Carbon Film 
Resistive Element 

Low Noise 
Capless 

Lead Construction 
, 

CAP LESS CONSTRUCTION 
Flame Retardant 
Non-Conductive 
Outer Coating 

ideally suited to HI DENSITY board 
population. Permits close to the 
shoulder bends. 

L, L. d 0 L 

0.236. +0.039 1.457 ±0.039 0.024 0.091 ±0.08 315 +0.118 
. -0.079 

6 +1 37±1 0.6 2.3 ±0.2 80 +3 
-2 

0.315 +0.039 1.457 ±0.039 0.027 0.111 ±0.08 315 +0.118 
. -0.079 

8 +1 36 ±1 0.7 2.8 ±0.2 80+3 
-2 

N .; 
I 

Taping for PanasertlAvisertlnsertion - Machines Available 

MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

WORLD WIDE 

ISL PRODUCTS 
INTERNATIONAL LTD. 

Dept. EM, 235·P Robbins Lane 
Syosset, NY 11791 

(516) 822-9601 TWX 510-221·2109 
. ISL-SYST 

1-1988 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

@ JULIE RESEARCH LABORATORIES 
INCORPORATED 

PRECISION WIREWOUND 
RESISTORS 

PRECISION RESISTORS FOR EVERY APPLICATION 
Precision Resistors for every application imaginable; high quality, low priced 
precision resistors are available for your every design need and at delivery 
schedules (1-2 weeks) even distributors can't beatl! JULIE RESEARCH 
resistors are guaranteed for a lifetime performance in almost every value, 
tolerance and stability. 
Available as individual, ratio or network assemblies, these expertly manu
factured and trimmed resistors assist you in eliminating countless hours of 
Production Test time from your design. In addition, the use of these very 
stable resistors contribute to reliable design and reduced component count. 
Specify a Julie Resistor. Better yet, call us and we will assist in helping you 
get the best price-performance unit your application and budget will allow. 

RESISTOR STYLES 

JUST A FEW OF THE PROVEN APPLICATIONS FOR THESE 
LOW REACTANCE HIGH PERFORMANCE RESISTORS ARE: 
o Transducer Calibrating Networks 
o Current Metering 
o Gyro Torquing 
o AC and DC Precision 

BridQe Elements 
o Amplifier Summing Elements 
o D/ A Converters 

o Reference Divider 
o Precision Multiplier 
o Resistive Divider Nelworks 
o Shunting 
o AC or DC Ratio 
o High Performance MIL Spec 
o Zener Trimming Networks 

SPECIIlIIII.FICATIONs~. ___ iilii. _____ I_i_i _II_J_' _.-Ir
HIGH "'IT ~_-----. . 

LOAD-LIFE STABILITY, PRECISION NETWORKS 
Construe- Resistor Dimensions Max Max Max 
tion Dual Configura· (InChes~ Res Per Volt. Per Powar Per 

Type In-line tion LxWx Resistor Resistor Resistor 
RNX-14 14 pin 7 max. .740 x .39 x .27 lOOK l25V 1/l0W 
RNX-14 l4pin 13 max. .740 x .39 x .51 lOOK 125V 1I10W 
RNX-16 16 pin 8 max. .840 x .39 x .27 lOOK 125V 1/10W 

The DIP resistor is available with up to 7 resistance values in a 14 pin 
DIP or 8 resistance values in a 16 pin DIP. 
Range: 1001} to 100 KI} per resislor. 
Ratio Accuracy: To .001 % for ratio 1 :1. 
Slability: Network .002% for slandard ranges. 
Temperalure Coefficient: 1 ppm/oC 10 20 ppm/oC. 
Delivery: 3-4 weeks. 
Custom designs available - contact faclory with your specific appli-. 
cations. 

SPECIFICATIONS-------------...I 
Range: Individual ReSistors, 0.1 ohm to 5 megohms. Ratio Sels, 1:1 to 
10':1 depending on total resistance required. 
Accuracy: Slandard accuracy of resislors, 0.005% for values from 1000 
ohms to 5 megohm. Standard accuracy of ratio sets, 0.0025% for ralios 
near 1 :1. Accuracies from 0.002% to 0.1 % are available (at correspond
ing prices) on special order. 
Stability: Resistors, 0.002% per year for standard ranges. 
Accuracy Over Military Temperalure Range: ±0.02% from -4SoC to 
+8SoC. 
Malching Over Military Temperalure Range: ±O.OOS% from -4SoC 10 
+8SoC. 
Relrace Over Mililary Envlronmenlal Conditions: 0.002%. 
Temperalure Coefficient: Resislors, 5 ppm/oC standard. (Available as 
low as 1.0 ppm/oC). Ratio sets, 2.S ppm/oC standard. (Available as low 
as 0.7 ppm/oC). 

Nole: Temperature Coefficient can be altered, in manufacture, over 
wide ranges. 

Thermal Transients: All thermal-induced IransiEint effects, e.g.: self
heating, Seebeck and Peltier effects, are less than 0.0015% at rated 
power dissipation. Self-heating and time constants of thermal transients. 
are reduced to 10% of normal values in air. 
Current Capability: To 2 amperes. 
Voltage: Between Terminals, 300 volts maximum, Terminals 10 Case, SOO 
volts maximum. 

SPECIFICATIONS----------------I 
Range: Individual Resistors, 1 ohm to 10 megohms. RatiOS, 1:1 to 10':1, 
depending on total resistance required. 
Accuracy: Standard accuracy of resislors, 0.01 %, for values from 100 
ohms 10 S megohm. Standard accuracy of ratios, O.OOS%, for ratios near 
1 :1. Intermediate accuracies of O.OS% and up and higher accuracies to 
.002S% are available on special order. 
Stability: Resistors 0.003% per year for standard ranges. 
Accuracy Over Military Temperature Range: 0.02% from -30°C to 
+8SoC. 
Retrace Over Military Environmental Conditions: 0.003%. 
Temperature Coefficient: Resistors, 5 ppm/oC standard, (available as 
low as 1.0 ppm/oC). Ratios, 2.5 ppm/oC standard, (available as low as 
0.7 ppm/oC). 

Note: Temperature Coefficient can be altered, in manufacture, over 
over wide ranges. 

SPECIFICATIONS--------------, 
Range: Individual Resislors, 1 ohm 10 100 ohms. 
Accuracy: Standard. accuracy of resistors, 0.01 %, for values from 1.0 
ohm to 100 ohms. (R,xG) .005% (CH). 
Stability: Resistors 0.003% per year for standard ranges. 
Accuracy Over Military Temperature Range: 0.02% fom -30°C to 
+850 C. 
Retrace Over Military Environmental Conditions: 0.003%. 
Temperature Coefficient: Resistors, 5 ppm/oC slandard, (available as 
low as 2.5 ppm/oC). 

Note: Temperature Coefficient can be altered. in manufacture, over 
wide ranges. 

Voltage and Power Ratings: See charI. 
Construction: See charts. 
Group Encapsulation: Special techniquies permit group encapsulation of 
high-accuracy unils on a high-yield basis, enabling betler accuracies al 
competitive cosls. (See JRL Bulletin B-11.) 

RNX·16 16 pin 15 max. .840 x .39 x .51 lOOK 125V 1/10W 

LOWEST, LOW REACTANCE OIL FILLED AND ENCAPSULATED 
THA-H, CH HCH RESISTORS AXIAL WIRE LEAD CONSTRUCTION , 

Size AWG 
Slyle Inc"es MM 

~--. 

leads Max. Res. Vall Power 
H·32 'l1! d" 9.5 x 12.7 20 250 K 250 V2W 
H·33 'Al x :V4 9.5 x 19.1 20 350 K 450 VaW 
H·34 'Al xl 9.5 x 25.4 20 SOOK 500 V.W 
H·42 v"xv" 12.7 x 12.7 18 750 K 250 v"W 
H·44 v" x 1 12.7 x 25.4 18 2 Meg SOD lW 
H·46 'I.! x '(2 12.7 x 38.1 18 3 Meg 750 Iv" 
H-48 v" x 2 12.7.50.8 18 SMeg 1000 2W 
H&H·32 'l1l 'V. 9.5 x 12.7 20 150 K - ¥4 Wit 
HCH·33 'Al x':V, 9.5 x 19.1 20 250 K - lW' 
HCH·34 'l1l x 1 9.5 x 25.4 20 350 K - 1.5W' 
HeH·35 :v •. x IV, 9.5 x 31.8 20 500 K - 1.8 W' 
HCH;42 Ifi x '/2 12.7. 12.7 18 375 K - 1.5 W' 
HCH·44 If, • 1 12.7' 25.4 18 750 K - 3W' 
HCH·46 v" x IV2 12.7 x 38.1 18 1M - 4.5W· 
HCH·48 If. x 2' . 12.7. 50.8 18 1.5M - 6W' 
CH·32 :va ,'V, 9.5 x 12.7 20 300 K - 3/4'* 
Clf..33 W.OA> 9.5, 19.1 ,20 500 K ,-' .1 W' 
CH·34 % xl,' , 9.S x 25.4 20 700 K .. '. 11.5" 
eH·35 'l1!dV' 9.5 ,,31.8 20 1 Meg - 1.8' 
CH·42 Vi'lI.!· ' .. 12,7x 12] 18 .750 K - 1.5* 

.CH-44' . v,,'x.l, 12.7.25.4 18 l.5M . ...,." 3.0* 
&H;48 ~n~; . 12.7,38.1 18 2M' := ..•. ' '. '4';5' 

'CH;48 . :.12,7'. 50.8 • 18 5M .6W.~:· 
THA;36 ,4;,;xlk,:' . 9.5·x·12:7 : 18 1M "'igg ..... 1:::< THA·38 %X;%:.' , 9.5x 19,1 18 .• ' 1M . When mounted on heat Sink. 

SUPER ACCURATE, SUPER STABLE ENCAPSULATED, 
MINIATURE PRECISION R, XG, RS, L, GL RESISTORS 
TYPE 

MIL 
R·93 
-

RS 53 
RB 52 

R851 
'RB 58 
RBS9 
-
'-' --
-, 
-, 

' ..... 
- .... 
-' ., -- .. 

I'" 
-. 

.RB 53 
R8S3 

LOW OHM, LONG TERM STABILITY, OIL FILLED AND ENCAPSULATED 
4-TERMINAL CH46-T4, R-46-T4, R46xG-T4 AXIAL AND 
RADIAL CONSTRUCTION 

JULIE RESEARCH LABORATORIES, INC. 0211 W. 61 ST., NEW YORK, N.Y. 10023 0 (212) 245-2727 0 TWX: 710-581-5138 
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~rn:~n~tr©~ ~~©[@illJ~tr~ 
THICK AND THIN FILM 

DIP RESISTOR 
NETWORKS Thick film epoxy molded DIP resistor riet

works are available in both Commercial and 
M-83401 Mil-approved configurations. 14 and 

.. 

16 Pin, A and B Schematics in standard 
resistance values are available from stock. 

f f , ~ Custom designed circuits for your unique 
. " requirements are a specialty, 

FLATSO 

HIGH VOLTAGE 

METAL FILM 

CHIP 
ATTENUATORS 

WRITE FOR BULLETtN MO 2/80 
WRtTE FOR BULLETIN PO 1180 

KDI Pyrofilm offers seven "FLATSO" resis
tors with voltage ratings to 20 KV and power 
ratings from .25 walls to 5 walls, Resistance 
values from 50n to 5,000 Meg and tempera
ture coefficients to :tl00 PPM/'C are avail
able depending on value, Custom Flatso 
Networks and non-standard values will be 
quoted upon request. 

WRtTE FOR BULLETIN FLI-80 

Axial lead thick film resistors for both high 
voltage and high resistance can be supplied 
in voltage ratings to 40 KV and resistance 
values to 1,000 Meg, Fired at over 900'C, 
these resistors are unmatched in perform
ance with proven load life stability, 

WRITE FOR BULLETfN PVC 2/80 

Conformal coated high precision metal film 
resistors offer superior stability and reliability 
at a reasonable cost. Features include: small 
size, impervious to moisture, low noise, low 
T,C, and resistance range of 10 ohms to 
70 Megohms. Surpasses MIL-R-l0509 and 
MIL-R-55182, In-plant testing facilities as well 
as matched networks are available, Standard 
T,C,: :tl0, :t25, :t50, and :t100 ppm/'C. 

WRITE FOR BULLETIN #PME 2-80 

Measuring only ,125 x .150 Inches, the 
Pyrofilm micro·thln depOSited chip at
tenuators offer the engineer complete flex
ibility In his circuit design, They are laser 
trimmed to values from 2 thru 20db assuring 
correlation from chip to chip. The thin metal 
film is evaporated on alumina substrate and 
is available with either single surface or 
wrap·around terminals that are sllver·plated 
over nickel, Operating from DC to 12.4 GHz, 
they exhibit a maximum VSWR of 1,5:1 at the 
extreme band edge. 

WRITE FOR BULLETIN PCA·981 

Thick Film Capacitor Arrays offer con
siderable cost advantages and reliability 1m· 
provements for multiple capacitor clrculls, 
The standard capacitance range Is 10 pf to 
200 pf. These circuits are available In virtual
ly any customer required configurations. The 
capacitor elements exhibit NPO . type 
characteristics. Tolerances to 5% and 
voltage rating to 200 volts are available. 
Capacitors on a substrate may be matched to 
2.5% on request. Dissipation factor is 
typically 1 % and insulation resistance is 
greater than 10" ohms. 

WRITE FOR BULLETIN CA 3/82 

A complete tine of Thick Film Chip Resistors 
are available In eight sizes. These chips 
feature both single-sided and wrap-around 
terminations. They are available with 
platinum gOld, gold, and solder coated ter
minations. The resistance range Is from 5.1 
ohms to 4 megohms. Tolerances from 1 % to 
20% are standard as are temperature coeffi
cients from 100 PPM/'C to 250 PPM/'C. 
Power capabilities range from 50 mW to 0.5 
Watts. These chip resistors offer high rei 
deSign and construction and environmental 
testing is available. 

WRITE FOR BULLETIN PC 10181 

Voltage dividers and other networks are 
available with ratings up to 60 KV. Divider 
Networks have tolerances to 1 % with TC 
tracking to 25 PPM/'C. They can be manufac· 
tured with a resistance range from 10 ohm to 
1,000 megohm. These networks are available 
in leaded and unleaded styles, in both stan
dard and custom configurations. 

WRITE FOR BULLETIN #FN 3/80 

Custom Resistor and Resistor CapaCitor 
Networks can be supplied to virtually any 
customer requirement. The resistance range 
Is from 10 ohms to 10 megohms with ab
solute tolerances to O.!j%, and ratios to 
0.1%. Temperature coefficient of 100 
PPMI'C is available. The capacitance range 
is determined by the type of dielectric 
material chosen. RC Time Constant Calibra
tion is available to 0,5%. Complete en
vironmental testing can be performed. 

WRITE FOR BULLETIN RC 2/82 

PMC's· Low powers up to 150 mW 
PPC's - High powers up to 1,000 Watts 
Resistance Values - 10·500 ohms 
Chip resistors are available in various sizes 
and may be used directly in a microstrip 
transmission line circuit or as a building 
block lor other reqUirements, such as ter
minations and power dividers. The smaller 
chips may be used at a higher frequency due 
to their lower shunt capaCitance. Large 
chips, which are higherpower,are Irequency 
limited due to their higher capacitance. 

WRITE FOR BULLETINS PPA·9/81 
and PMC·2/81 

THICK FILM 
CAPACITOR ARRAYS 

THICK FILM 
CHIP RESISTORS 

HIGH VOLTAGE 
THICK FILM NETWORKS 

THICK FILM RESISTOR 
CAPACITOR NETWORKS 

THIN FILM 
CHIP RESISTORS 

.KDI PYROFILM 
60 S. Jefferson Road. Whippany, N. J. 07981 • (201) 887-8100 
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electrenics. inc 

SERIES I RESISTORS 
PRECISION HIGH OHMAGE 
HIGH VOLTAGE RESISTORS 

J 

• • 
• 

FEATURES 
• Tinned copper leads .020" or .032" standard. 

other lead materials available 
• Conformal epoxy coated 
• Glass overglaze for vacuum applications 

NOTES 
• Voltage coefficient is dependent on resistance value. Typically less than 

5 PPM!V in mid resistance values 
• Burn in and other preconditioning options available 
• Tolerance to V2% on request 

TYPES 
Resistance Power Maximum Max Dimensions 
Megohms at 70°C Operating Surface Max Inches 

Type Min Max Watts Voltage Tolerance Temp. A B 
K01040 1 5K .4 2000V 1,2 & 5% 220ac A60 .145 
K01243 1 I lOi( .5 2500V 1,2 & 5% 220aC .500 .170 
K01268 1 20K .75 5000V 1,2& 5% 220aC .750 .170 
K01213 1 lOOK 1.5 10,OOOV 1,2& 5% 220aC 1.500 .170 

TEMPERATURE COEFFICIENT 
Temperature 
Coefficient K01040 K01243 K01268 K01213 

+25°C to +125°C Megohms Megohms Megohms Megohms 
± 50 PPM/ae 1-100 1-100 1-200 1·400 
± 100 PPM/ac 1-100 1-100 1-200 1-400 
± 200 PPM/ac 100-3K 100-3K 200-6K 400-15K 
±1000 PPM/ac 3K-5K 3K-lOK 6K-20K 15K-WOK 

SERIES III RESISTORS 
PRECISION HIGH OHMAGE HIGH VOLTAGE FLAT 
RESISTORS, VOLTAGE DIVIDERS AND NETWORKS 

SINGLE 
RESISTOR 

),-1 
1~8 
, I t I l1hMIN. 

c--.II Y 
Resistance . Power 
Megohms @70oC 

Type Min Max , Watts 

KF315 1 5,000 2 
KF510 1 5,000 2 
KF520 5,000 4 
KFl020 10,000 8 

FEATURES 
• Tolerances: 1%, 2%, 5%, 

10%,15% 
• Conformal epoxy coated 
• .032 tinned copper leads or nickel 

ribbon leads for welding 
• Available without leads with 

solderable termination pads 

Temperature 
Coefficient 

+25°C to +125°C 
±100 PPM/ac 
±250 PPM/ac 

KF315 
Megohms 

1-500 
500-5,000 

Max 

1M1~1 
TYPICAL VOLTAGE 
DIVIDER NETWORK 

Max 
Operating Surface Dimensions Max Inches 
Voltage 
12,000 

10,000 
20,000 
30,000 

Temp A B C 
150aC 1.550 ,350 ,110 
ISaaC 1.050 .550 ,110 

150aC 2.050 ,550 ,110 

150aC 2,050 1.050 .110 

• VCR less than 5 PPM/V 
• Voltage dividers and networks 

designed to your specifications 
resistor ratios to 10,000: 1 (size 
dependent). 

• TCR tracking 25 PPM/ac 
• Ratios to 1 % 

KF510 
Megohms 

KF520 
Megohms 

KF1020 
Megohms 

1-500 1-500 1-1000 

500·5,000 500-5,000 1,000-10,000 

HIGH VOLTAGE 
• PRECISION RESISTORS 
• DIODE ARRAY 

SERIES II RESISTORS 
PRECISION HIGH OHMAGE HIGH VOLTAGE 
POWER RESISTORS 

NOTES 

I 
I 
i 
I 

I 
I 

i 
I 

FEATURES 
• Tinned copper leads .020" or .032" standard: 

Other lead materials available 
• Conformal epoxy coated 

• Voltage coefficient is dependent on resistance value. Typically less than 
5 PPM! V in mid resistance values 

• Burn in and other preconditioning options available 
• Tolerance to 112% on request 
TYPES 

Resistance 
Power' 

at Maximum 
I Mego!!!,!!... 700 e Operating 

Type Min Max Watts Voltage 
K02510 1 5K 4 8,000 
K02520 1 10K 8 16,000 
K02530 1 15K 12 24,000 
K02540 1 20K 16 32,000 

TEMPERATURE COEFFICIENT 
Temperature 
Coefficient K0251 0 

+25oe to +125°C Megohms 
+ 50 PPM/ae 1- 50 
+100 PPM/ac i-500 
+200 PPM/ac 500-5K 

Max 
Surface 

Tolerance Temp. 
1,2& 5% 220aC 
1,2 & 5% 220aC 
1,2 & 5% 2200C 
1,2 & 5% 220aC 

K02520 K02530 
Megohms Megohms 

1- 100 1- 200 
1-1000 1-1500 

lOOO-lOK J500-15K' 

Dimensions 
Max Inches 
A &-

1.125 .325 
2.125 .325 
3.125 .325 
4.125 .325 

K02540 
Megohms 

1- 400 
1-2000 

f---ToiO_20cK 

MINIATURE HIGH VOLTAGE 
DIODE ARRAY FEATURES 

• Low reverse leakage current 

MECHANICAL 
• lead Diameter 

, .015 max 
• lead Material-·Silver 
• Encapsulant-Epoxy 

APPLICATIONS 
• Typical applications 

are power supplies 
which generate the 
high voltage re
quired for image 
intensifiers photo
multipliers and CRTS. 

• Fast recovery •• Small sizes 
/<-.035 

.1ID 

T~ "-~"'~ 
• SPACING 

L 

K&M No. of 
Part No. Diodes Dim l 

107-031-12 12 .510 
107-031-10 10 .430 
107-031- 8 8 .350 
107-031- 6 6 .270 
107-031- 4 4 .190 
107-031- 2 2 .110 

ELECTRICAL 
• P1V = 1200 VDC 
• IR @ 23°C 500 VDC 10 nano amps Max 
• Junction Capacitance @ 23a Max 0.35 pf Max @ 

500 VDC 
• Recovery Time @ 23°C 1.5 micro Sec. @ If = 

10 rna 
• Recovery Time @ 23ae 0,5 micro Sec, .040 Max 
• Operating Temp +55aC to -54aC 
• Storage Temp +85aC to -70aC 

ry ftft MINIATURE HIGH VOLTAGE POWER SUPpLIES &--COMPONE-fHS -
""'I\:JVI electrl:>nics.inc 123 Interstate Drive. West Springfield. Mass. 01089 • (413) 781-1350 • TWX 710-350-6463 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1991 



4700 RESISTORS 4700 

r~I-</r1 K E LVI N Precision Wire·wound Resistors, Power Resistors & Resistor Networks 
=t ~ 1 Kelvin IS a pIOneer In the field of very high stability. close tolerance. precision wire-wound resistors Resistors shown represent only part of the 
l-."NWv----<> broad Kelvin line Complete catalog data is available on request 

HIGH RELIABILITY 
"HRL" SERIES 
Kelvin's "HRL" Series was generated alter 
years 01 experience on the Polaris, Gemini, 
Apollo and other important high reliability 
missile and space programs, Kelvin has com· 
bined the many and varied parameters 01 
these programs into a single resistor series, 
designed to meet the stringent high reliability 
requirements of many of today's military and 
commercial systems, 

~~~vi~~~t~~:~~litrh~O~IH~t~~u~~ri~~e r~~~fo~ 
and the use of acceptance inspection pro· 
cedures, was to produce precision wire· 
wound resistors having failure rates better 

SUB·MINIATURE TYPES 
TOLERANCES: 1 % through .005% 
available on most types and resistance 
values. 
TEMPERATURE COEFFICIENT: ±20 
ppm 1°C standard. 
T.C.s available to 1 ppm depending on 
size, value and temperature range .. 
COMBINATION AXtAL·RADIAL LEAD 

KELVIN 

lY.' 
315·PAR 
303·PAR 
162-PAR 
158·PAR 

COMMERCIAL RESISTANCE 
w .. nAGE- MAX.--

,05 lOOK 
.05 lOOK 
.10 200K 
.15 700K 

than .0005%/1000 hours at a 90% con· 
fldence level. Present level is .00064%/1000 
hours at a 60% confidence level. 
All "HRL" resistors have a documented 
history. This includes traceability from the 
spool analysis of the resistance wire, through 
each phase of the production operation to 
the finished product. Each resistor is screened 
to eliminate INFANT MORTALITY. This con· 
sists of a 100 hour burn In at full rated power 
at 125°C and a short time overload at twice 
lhe rated power. Other tests are conducted as 
outlined in Bulletin HR 02449, which presents 
the complete procedure and methods ap· 
proach for production of "HRL" resistors. 

III 

WINDINGS: Non·inductive. 
'WATTAGE RATINGS: Based on a maxi, 

mum ambient temperature of 125°C, de· 
rated to zero watts af + 145°C. 

"RESISTANCE MAX.: Contact factory for 
availability of values above maximum 
shown. 

DI ... 

±1/64 

.080 

.125 

.125 

.187 

LENGTH 

±1/lZ 

.375 

.250 

.375 

.375 

MAX. 

VOLTS 

100 
100 
100 
100 

LEAD 
DI ... 

#24 
#24 

'22 

PRINTED CIRCUIT TYPES --,,,,'1M.!. 

KELVIN 
TYPE 

RESISTANCE 
WATTAGE' MAXIMUM *. 

HRL·20 .08 25K 
HRL·991 .125 150K 
HRl·IOD9 .125 316K 
HRL·1097 .125 90K 

HRL·417 .125 220K 
HRL·467 .ISO 332K 
HRL·334 .200 SOOK 
HRL-812 .250 562K 
HRl·SiS .333 1.1 meg 

HRL·ll00 .500 600K 
HRL·254 .500 1.21 meg 

HRL·27 .7SO 6.42 meg 

t ± .010 Tolerance 

AXtAL LEAD 

OIA. 
± .01S 
.187 
.250 
.250 
.1931 
.250 
.250 
.375 
.250 
.375 
.312 
.375 
.soo 

KELVIN COMMERCIAL RESISTANCE 
TYPE WArrAGE- MAX.·· 

EP·OO .05 lOOK 
17BB·P .04 50K 
460·P .06 lOOK 
301·P .05 175K 
EP·OI .10 200K 
470·P .10 .500K 
EP·20 .15 700K 
30H .15 500K 
430·P, .15 600K 
41H .20 700K 

LENGTH MAXIMUM LEAD 
± .032 VOLTS OIA. MIL-lI-39005 

.375 150V #22 

.312 ISO V #22 RBR·71 

.295 lSOV #22 RBR·75 

.soo ISO V #22 RBR·74 

.343 ISO V #20 RBR-56 

.500 200 V #20 RBR·55 

.500 300 V #20 

.750 300 V #20 RBR·54 

.7SO 300 V #20 RBR·53 

.812 300 V #20 RBR·76 
1.000 600 V #20 RBR·52 
1.000 600 V #20 RBR-57 

DIA. 
·,·1/64 

,080 
,100 
.100 
.125 
.125 
.160 
.187 
.250 
.250 
_250 

LENGTH 

"':1/32 

.375 
.225 
.281 
,250 
,375 
.500 
,375 
,250 
,312 
,343 

MAX. 
VOlTS 

100 
75 

100 
100 
100 
100 
200 
100 
100 
100 

,,,. 
DIA. 

#24 
#24 
#24 
#24 
#22 
#24 
#22 
#22 
#20 
#20 

available on most types and resistance 'WATTAGE RATINGS: Based on a maxi· .,. STANDARD PRINTED CIRCUtT 
values. mum ambient temperature of 125°C, de- ,r-':"::::'::::YI::::.-o::::COM=M"""=IA-:-,L.::::"::::IS::rA:-:"='::;--.='-:-A.-'::,,"' •• =r::::.-o-::::.=AX=.-'-:,::::,,::.'-, ::, ... :::-' 

TOLERANCES: 1 % through .005% WINDINGS: Non·inductlve. -\~ 

TEMPERATURE COEFFICIENT: ±20 rated to zero watts at +145°C lYP' WAn ... ' MAX... ±1/64 ±1/32 VOLTS .IA. ..ACI •• 
ppm/DC standard. "RESISTANCE MAX' Contact factory for t---+---t---+---t---+---t---:t---, 
T,C.s available to 1 ppm depending on availability of values above maximum r.2~52""P::-+-.....:;.I~5_-+-:;3:;,75~K;-+-,.~25:;;0:-+--,.~250~---+----;1~00;;-+ .. 1I~22;;-+.....:;.I~5Q;;-i 
:~~Hv~~~;I~~t~~C:~rir~~ralige. shown r,1c;7~6;,P--I_..,.I;;;5:----+...,4,,5~OKo--+....:;;.2~50;-+-7.3;;;12;-+--ii100~-+--;#;ii2:;-2_r..,.Ii-iS;;-O-; 
~K~EL::::V~I.~~C~O=M=M='''~'~''~::::.'=SI=~='::.c::,'---S-IZ-'-±-.• -,.--'-::::M::AX=.'-::::"='::O'-::::L::"'::- tL~-:;!~;;~:~~=~==~:~~~===~=~~~~~~~==~=~:~~~~=~==i::~~~=~==2~2~~0==+=~:~~~~==~==::~~~0=~ 

m. w.n ••• • MAX." • • C VOLTS OIA. S.ACI.. , 471.P .25 750K .250 .500 300 #22 .150 

446·P .250 2 Meg. .140" .270" .500· 100 #20 .250 

447·P .125 I Meg. .140" .270" .250" 100 #20 .125 

HIGH STABILITY SERIES 
LONG TERM STABILITY: .003% resistance change per year maximum under conditions involving 
normal equipment and room temperature variations. 

,TOLERANCES: 1 % th;ough .005% 
available on most types and resistance 
values. 
TEM PERATURE COEFFICIENT: ±10 
ppm 1°C standard. 
T.C,s available to 1 ppm depending on 
size, value and temperature range. 
WINDINGS: Non·inductive. 

STANDARD TYPES 

'WATTAGE RATINGS: Based on a maxi· 
mum ambient temperature of 125°C, de· 
rated to zero watts at + 145°C. 

"RESISTANCE MAX.: Contact factory for 
availabifity of values above maximum 
shown. 

TOLERANCES: t % through .005% 
available on most types and resistance 

----.., __ iII>-----

values. , 
TEMPERATURE COEFFICIENT: ±20 
ppm 1°C standard, 
T,C.s available fo 1 ppm depending on 
size, value and temperature range. 
WINDINGS: Non·inductive, 

'WATTAGE RATINGS: Based on a maxi· 
LUG and RADIAL LEAD. 

IIILI." ~111:""RUISTAJII:E DJA. 
mE .... "w· IIIAL" '1132 

[P·22 

J4H 
264-P 
[P·09 
263-P 

.10 

2 

." 50 

.50 

350K .312 

I M 375 
1.5M 315 
40M .500 
'.OM 625 
SaM .!lOO 

mum amOlenilemperalure ot 125°C. 
rated to 2ero watts at + t 45°C 

"RESISTANCE MAX.: Contact factory for 
availability of values above maximum 
shown, 

• All Lug Types available wijh 1120 gauge 
radiat teads (except Ep-22) by speCifying 
letter "R" after type number. 

.2SO 100 '2h2" '2 
Wire lead 

. .uO 150 l" ~4 
.500 300 Lu 14 
.SOD 400 lu # 
.500 400 Lu '6 

177·P .30 8S0K .312 .500 400 #22 .200 
179·P. .30 !.1M .375 .500 400 #22 .200 
155·P .50 3.0M .500 .625 400 *20 .250 

AXIi\L LEAD 

KELVIN COMMERCIAL RESISTANCE 
TYPE WATTAGE- MAX--

OA 
08 

OD 
DE 

F 
OG . 
OH 

L 
UM 

.15 

.25 

. 3 
.50 

. 50 

.60 

. 5 
1.75 
'-UU 

560K 
1.2 Meg. 

e. 
2. Me . 
3.6 M.!& 
5.2 Me . 
4.0Me . 
6.4 Me . 

.0 e. 
10.OM •. 
10.5 Me . 
".U Meg. 

AXIAL·WtRE LEAD 

KELYIN m. 
EP-21 
467-P 
EP-23 
812·P 
363·P 
334·P 
815·P 
EP·24 
EP·25 
254·P 
EP·26 
Ep·27 
Ep-2S 
366·P 
Ep·29 

COMMERCIAL RESISTANCE 
w .. nAGE· MAX.·-

.25 1.5 Meg. 

.25 .5 M.!i, 

.33 2.75 Meg. 

.33 2.75 Meg. 

.40 3.0 M.!& 

.33 3.0 M~R. 

.50 4.5 Meg. 

.50 4.5 Me . 

.50 5.0 M~ 

.60 6,5 M~ 

.60 8.0 M_eg. 
1.00 10.0 Meg. 
1.50 12.0 M.!i, 
1.75 13.0 M.!i, 
2.00 15.0 Meg. 

Dill. 
±1I64 

.187 

.250 

.375 

.375 

.375 

.500 
.500 
.500 
.50 
.500 
.00u 

DIA. 

±1/64 

.250 

. 50 

.250 

.250 

.250 

.375 

.375 

.375 

.500 

.375 

.500 
.500 
.500 
.500 
.500 

LENGTH 
±1/32 

.375 

.500 
o 

.500 

.828 
1.000 
.500 
.625 
.00 

1. 00 
1.750 
'.UUU 

LENG.TH 
.±1/32 

.500 

.500 

.750 

.750 
1.000 

.500 

.750 

.828 

.500 
1.0OQ 
.625 

1.000 
1.500 
1.750 
2.000 

MAX. 
VOI.TS 

300 

400 
300 
400 
400 
400 
400 
BOO 
900 
900 

!lUU 

MAX. 
VOLTS. 

400 
400 
400 
400 
400 
300 
600 
600 
400 
BOO-
400 
BOO 
.IDLO 
900 

1200 

'''D DIA. 

#22 
#22 

2 
#20 
# 0 

2 
20 
20 

.flO 
20 
20 

w20 

LEAD 

Dil. 

#22 
"",20 
#22 

.flO 
#22 
#20 
#20 
#20 
#20 
#20 
*20 
*20 
#20 

#20 
[P·15 
Ep·16 
[p.3(I 

" .00 
'5O 

SSM .500 
100M 500 

, 
1500 !lOll ., CATALOG #763 COVERS ALL PRODUCTS SHOWN ON THIS PAGE 

K E LVI N 5919 NOBLE AVENUE, VAN NUYS, CALIFORNIA 91411 TELEPHONE(213)782-6662 

1·1992 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

FAST RISE TIME APPLICATIONS AXIAL LEAD Ill"" CO.MIEICIAL IUISTANCE 01". U.MCTM .... l ... 

"RT" style resistors provide exceptionally high frequency performance. in addition to m. ... " .. roE· • 11M ·I/JZ ..... DI~ 

the other reco~nized advantages of wire·wound resistors. "RT" resistors can be RT. .15 560 • .181 .37S. 300 '22 
supplied with nse times as low as 25 nanoseconds (from 10% to 90% of peak pulse RT. .25 1.2M!! •. .250 .500 .00 '22 
amplitude at 100 KC). depending on resistance values and physical configuralions. RTC . 33 2.2 MeR . . 'so .150 ... '22 
See Catalog .763 RTD . 33 2.4M! •. .375 .500 300 '20 

RJ< .SO 3.6M! •. .375 A28 ... '20 
TOLERANCES: 1 % through .005% WINDINGS: Non·inductive. RTF . 60 5.2 Meg • ,]75 1.000 .00 "0 
available on most types and resistance ·WATTAGE RATINGS: Based on a maxi- RTG .SO 40Mel .500 .500 400 '20 
values. mum ambient temperature of 125'C. de- RTII .60 6.4 Me . .SOO .625 .00 '20 

TEMPERATURE COEFFICIENT: ±20 RTJ 1.00 80Me .soo 1.000 BOO "0 
rated to zero watts at + 145°C. RTK 1.50 10.0 MeR. .SOO 1.500 900 '20 ppm/'C standard. ··RESISTANCE MAX.: Contact lactory for RTl 1.15 10.5 Meg. .500 1.750 900 "0 

T.C.s available to 1 ppm depending on availability of values above maximum RTM '00 Il.OMe •. .500 '.000 \ZOO '20 

size. value and femperature ran e. shown. 

SERIES KM MOLDED, POWER RESISTORS Series KM are general purpose. reliable power resistors designed to be used where heat sinks are not available or not 
desired. These resistors are extremely stable for their size as compared to film types. Series KM are considered to 
have the lowesl dollar per walt cost of precision resislors. Send for Bulletin K-l. 

TOLERANCES: 
KM025. KM050. KM100-.l% thru 5% 
KM200 thru KM1000-.05% thru 5% 

TEMPERATURE COEFFICIENT: 
(Per Degree Centigrade) 

±20 PPM !170 ohms and above) 
±30 PPM 1010170 ohms) 
±50 PPM 1 10 9.99 ohms) 
Below one ohm-conlacl factory 

T.C.s to 5 PPM/'C available depending on size and value. 

NDN-INDUCTtVE STYLES: Reduce resistance values by 
approximately 50%: derate maximum working voltage by 30%. 
Add "N" to part number. Example: KMN025. 

KELVIN 
PART 

NUMBER 
KM025 
KMOSO 
KM100 
KM200 
KM2SO 
KM300 
KM3Dl 
KM3SO 
KM500 
KM700 
KM1000 

SERIES KC CHASSIS MOUNT POWER RESISTORS 
·O£RATING CURVES 
Derating is required for reduced chassis mounting area and 
high ambient temperatures. 

Curves: 

"°111 ,100 

~BO 
i 60 g 
,'" ." 

o 
25 7!i 125 1'5 225 275 

"l1li1100 TlMP. Dill. CIHTlIUDI 

A - When mounted on proper aluminum chassis: 
48 SQ. inches 0.040 aluminum for KC500 
and KC1000 
70 SQ. inches 0.040 aluminum lor KC2500 
144 sq. inches 0.040 aluminum for KCSOOO 

B - Unmounted KC500 and KC1000 
C - Unmounted KC2500 
o - Unmounted KC5000 

DC 
KELVIN Work· 

PART ing Max. 
NUMBER Wan, Vollag, Res. 

A B C D 
, 005 ,005 ,031 , 062 

KC500 70 165 20K 0444 0190 0600 1 125 
KC1000 12 275 30K 0562 0625 0.750 1 375 
KC2500 25 560 75K 0719 0781 1062 1938 
KC5000 50 1300 200K 1.563 0.844 1.965 2781 

WATTAGE 

@ 
2S·C 

0.40 
0.75 
1.0 
2.0 
2.5 
3.0 
3.3 
4.0 
5.0 
7.0 

10.0 

DC 
Working 
Vollage 

35 
50 
75 

200 
200 
150 
200 
200 
400 
600 

1000 

Maximum 
Resl.tance 

3.5K 
7.0K 

10.0K 
15.0K 
3D.OK 
25.0K 
42.0K 
47.0K 
95.0K 
lSDK 
275K 

SIZE and TOLERANCES 

Lead Lead 

Length 
Length Diameter 

Diameter (+0125' (AWG) - . 
0.250+.015 0.078+.015 1.5 In. 24 
0.312+.015 0.078+.015 1.5 In. 24 
0.422+.015 0.093-+-.015 1.5In. 24 
0.490+.015 0.150+,015 1.5In. 22 
0.500+.031 0.218+.015 1.5 in. 20 
0.560+.031 O.187±.O15 1.5 In. 20 
0.812+.031 o.187~.015 1.5 in. 20 
0.625~.031 0.250±.015 2.0 In. 18 
0.875~.031 0.312+.031 2.0 In. 18 
1.218~.031 0.312~.031 2.0 in. Ie 
1.780+.031 0.375+-.031 2.0 in. 18 

EquJD)en' 
Military· 
Style. 

MIL R 2BE - -
RW70 

RW79 

RW74 

RW78 

Designed to provide maximum heat dissipation through heal sink and finned 
case configuration. Ideally suiled where large amounts of power must be 
dissipaled and small size is important. Capable of maintaining Iheir precision 
tolerance in waltage ratings up to 50 walts. Send for Bulletin K-3. 
TOLERANCES: 0.05% through 5.0%. 

TEMPERATURE COEFFICIENT: 
(Per Degree Cenligrade) 

TC KC500 
±50PPM 1 010 9.9 0 
±30PPM 10010 25 0 
±20PPM 260 to 20K 

KC1000 KC2500 KC5000 
1 0 to 9.9 0 1 0 to 9.9 0 1 0 10 9.9 0 
100 to 99 0 100 to 170 0 100 to 500 0 
100 0 10 30K 171 0 to 75K 501 0 to 200K 

Below one ohm-contact factory. 
T.C.s 10 5 PPM/'C available depending on size and value. 
NON-INDUCTIVE STYLES: Reduce resislance values by approximately 50%; 
derale maximum working voltage by 30%. Add "N" to part number. Example: 
KCN500. 

SIZE and TOLERANCES 

F G J K L M N 
Mig. 
S"e. Mll-A-

± 015 "±.O15 ±.015 :.010 ±.010 :1:0.10 ±.005 ±.015 ".005 Size 18546 
0334 0.646 0.320 0.065 0.133 0.078 0.093 0.078 0.050 '2 RE60 
0.425 0.812 0400 0.075 0.190 0.093 0.093 0.093 0.086 '2 RE65 
0525 1.080 0550 0.088 0.280 0.171 0.125 0.115 0.086 '4 RElO 
0.615 1 150 0.615 0.085 0.307 0.203 0.125 0.115 0.086 '4 RE75 

SERIES KM-4T & KC-4T POWER RESISTORS 

GENERAL FEATURES 

KELVIN FOUR TERMINAL POWER RESISTORS provide low resistance and close tolerance capabililies 10 users who 
require accurate measuremenls in tightly designed circuits. The two vollage (sense) leads will yield a very precise 
measuremenl at Ille poinls where they join the currenlleads. Lead resislance. whicn plays a predominant role in low 
ohm resislors. is virtually eliminated. . 

TOLERANCES: 1 % through 10% 
RESISTANCE RANGE: .001 ohms and up 
TEMPERATURE COEFFICIENT: .10 10 10 ±90 PPM/'C 

TEMPERATURE RANGE: 
DIELECTRIC STRENGTH: 

LEADS: 

.05010 <.10 ± 150 PPM/'C 
~~gr'd~ ~~~~Check Factory 
1000 VRMS all styles excepl 
KC5000-4T at 2500 VRMS 
Tinned copperweld 

See KM & KC Series Ihis page for additional specifications. 

K747 WIREWOUND RESISTOR 

==_1===== 
KM-4T KELVIN DC 

PART WATTAGE WORKING MINIMUM RESISTANCE IN OHMS 
NUMBER RATING VOLTAGE 10% 5% 3% 1% 
KM300-4T 3W 150 .003 .005 .01 .02 
KM500-4T 5W 400 .002 .003 .0075 .015 
KC1000-4T 12W 275 .003 .005 .01 .02 
KC2500-4T 25W 560 .002 .003 .0075 .015 
KC5000-4T 50W 1300 .001 .002 .005 .01 

Lead Size: 
Lead Spacing ~ to ~ : 
Wattage: 

#22 (.025) solder-coated brass 
.150" (±.010) 
.3 walls 

Designed specifically to inlerchange with fifm resislors of same physical configuration. Performance 
characteristics show Ihe K747 series to be superior in almosl all instances. Send for Bullelin K747. 

Voltage: 
Resislance Range: 
Resistance Tolerance: 
Temperature Coefficient: 
TC Tracking: 
Stabifity: 
Rise Time: 
Noise: 
Environmental: 

200 volts For closer lolerances 10 .005% and lemperalure coefficients to 1 PPM (0 10 60'C referenced 10 25'C). 
requesl Bullelin K746. .50 to 375K 

1% thru .01% 
±5 PPM standard (0-B5"C) 
±3PPM/'C Typical-Available 10 ±lPPM/'C (value dependent) 
25PPM/year 
25 nanoseconds (value dependent) 
Nol measureable on commercially available equipment 
Exceeds all requiremenls of MIL-R-39005 

SIZE: 320±.02D H. 
.295±.010 L. 
.100±.015 W. 

Or .100±.010W (specify K746) 

Kelvin pioneered the clDselolenoca, clDsel8mperature coefficfenl and elcellenllong term ltabillty wire-wound rllislor. Slate-ol-fhe-art manufacturing technfques Ind superior leS11ng capa
bllHles ylefd the uHimateln quality at a comp81111v8 price. Please contact your l18areSl Kelvin I1Ipt1nntatlve or tIIelactory dfrect tar lurlller details. 

- -- - - - - ~ - " - -

K E LVI N 5919 NOBLE AVENUE, VAN NUYS, CALIFORNIA 91411 (213) 782-6662, TELEX: 651417 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1993 



4700 RESISTORS 

fl~N<"~ K E LVI N Precision Wire·wound Resistors, Power Resistors & Resistor Networks 1 1 Kelvm IS a pIOneer In the fIeld of very high stability, close tolerance precIsion wIre wound resistors Resistors shown represent only part of the 
'- "'I'N'.,- broad Kelvin line Complete catalog data IS available on request 

Series G HERMETICALLY SEALED RESISTORS 
DESCRIPTION 

• The Kelvin "G" Series are true hermetically sealed resistors where the resistive element is contained in its 
own stable environment within an insulated, non-magnetic metal shell with Kovar glass-to-metal end seals. 

• By providing a true hermetic seal, plus closely controlled production techniques, guaranteed shelf life 
stabilities of less than 5 PPM per year are now made commercially available. Stability plots conducted over 
an extended period show deviations of less than 5PPM after the first year and 10PPM over a three year period. 

• In order to achieve these high accuracies of stability, special handling in a controlled environment and 
attention to finite Engineering, Production and Quality details is a prerequisite. 

• Kelvin has developed special winding techniques wherein repeatability of winding tension from lot to lot is 
controllable within a finite degree. This repeatability of tension results in conSistency of. stability and 

4700 

temperature coefficient. For example: TC's of 1PPM are available (value dependent) from O°C.to 85°C referenced 
to 25°C. 

ELECTRICAL SPECIFICATIONS: "G" SERIES 
1. Resistance Range: See Table 1 

2, Standard Resistance 
Tolerances: 0.1% to .0025%* 

3, Resistance Ratios: To ,001%* 

4, Temperature Coefficient: :!:5PPM/'C from -55'C to +125'C 
Available to :!: 1 PPM* 0 to 85'C 
TC's referenced to 25'C 

5, Stability: 
(Storage Life) 

5PPM/Year 10PPM/3 Years 

Figure 1 

6. Environmental: Conforms to MIL-R-39005 

7. Wattage: See Table 1 

8, Maximum Voltage: See Table 1 

9. Mechanical 
Dimensions: 

10. Leads: 

* Value Dependent 

See Table 1 

Solderable,1V2 inch 
minimum length . 

. See Table 1 

==~:~==4D 
t 
A 

I ~ 
"A" Dimension Includes insulating sleeve. 

TABLE 1 

KELVIN 
PART WATTAGE MAXIMUM RESISTANCE A 

NUMBER @85'Cll) VOLTAGE MAX. (2) ± .015 

G-19 .1 100 200K ,261 
G-20 .1 100 200K .194 
G-21 .2 100 500K .261 
G-23 .3 200 800K .261 
G-24 ,4 300 1.8 MEG .375 
G-27 .5 500 3.0 MEG ,520 
G-28 1.0 600 5.0 MEG .520 
G-29 1.5 600 8,0 MEG .520 

It) Derated to Zero Wans See Figure 3 
. (2) Chec~. Factory lor minimum value vs electrical tote ranee and physical size. 

ELECTRICAL SPECIFICATIONS: SERIES G-747 

1. Resistance Max: 
2. Tolerance: 
3. Resistance Ratios: 
4. Temperature Coefficient: 

5. Stability (Storage Life): 

6. Environmental: 

7. Wattage: 

375K 
.1% to .005%* 
To .001%* 
:!:5PPM/oC from 
-55'C to +125'C 
Available to 
:l:1PPM* 0 to 85°C 
TC's referenced 
to 25'C 
5PPM/year 
10PPM/3 year 
Conforms to 

Figure 2 

( ).10 

~. ::~:--=i 
T 

.. 375 

t::::;:;=;::;:::::l~Dl -r 
1.0 Min. 

.-1_ 

.1451 
1 . 

.315 

,lL 
T-

.045 

#22AWG (.025 DIA.1 
TINNED BRASS 

r 

B· C 0 
~.031 MAX. AWG 

.500 .650 #22 
,600 ,750 #22 
.700 .850 #22 
,970 1.120 #22 

1.000 1.200 #20 
1.000 1.200 #20 
1,500 1.700 #20 
2.000 2.200 #20 

Figure 3 

DERATING CURVES RELATED 
TO RESISTOR TOLERANCE 

II: 100 t-_.;,:.0:.:.1%~ __ '1I. 

~ .005% 
2 75 

~ .0025% 
!c 50 
II: ... 
o 25 .. . 

8. Maximum voltage: 

MILR 39005 
O.lWat 85'C(1) 
200 volts .150-1 ...... 1--- 25 85 105 115 125 

*Value dependent .'xxx :l:.015 
AMBIENT TEMP, DEG, CENTIGRADE 

K E LV IN 5919 NOBLE AVENUE, VAN NUYS, CALIFORNIA 91411 (213) 782-6662, TELEX: 651417 

1·1994 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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CIRCUIT SYMBOL 0 S C 0 ATE R 

CIRCUIT QX··1Rn n' fl' ... An ~,lJ:T :1 W ... lJ r:r:r ... T:l ~ ... ~ ~ .. ~ ~.~···ffi 
CONSTRUCTION rrr r··· 1"'1"'1 ·· .. ··1 rrr 1""1 11-1 r'1 1 fR'l fR'l ill [R'i IR'f lR,t 1 1 1 11 

1 2 3 ...• +1 1 2 3 4 2. 1 6 7 8 ...• +1 1 2 3 .+2 1 2 3 .+1 1 2 3 4 5 ...• 1 2 3 4 5 ...• 1 2 3 4 ... n 

RESISTOR NETWORK SIP METAL FILM METAL CARBON 
PARAMETER THICK FILM (TYPE RKC) PARAMETER PRECISION SEMI- ULTRA MIL OXIDE FILM 

PRECISION PRECISION 
OPERATING TEMP. RANGE -40°C -150°C TYPE DESIGNATION MF ML H RN MO CF 

TEMP. COEFFICIENT ±250ppm'oC WATTAGE 1/8-1 1/8-1/2 1110-1/2 1/8-1/4 1-3 1/8-1 

SHORT TIME OVERLOAD ±0.5% TEMP. COEFFICIENT 25-1000C 2000C 5-25°C 50&100°C 200°C _ 

INSULATION RESISTANCE over 10' Mn RESIST. TOLER. ("!o) 0.5 & 1.0 2.0 & 5.0 0.05-1.0 0.5 & 1.0 2.0 & 5.0 2.0 & 5.0 

DIELECTRIC WITHSTANDING V. ±0.5% OPER. TEMP. RANGE -55/+155 0C -55+155° C -55/+155°C -55/+165°C -55/+225° C -55/+1550C 

TERUINAL STRENGTH I PULL TEST ±0.5% SHORT TIME OVRLD. ("!o) 0.3 0.5 0.06 0.05(C) 0.1(0) 0.5 0.4 

'I BEND TEST cycles and over TEMP. CYCLING 0.3 0.5 0.04 0.1 0.5 0.5 

RESISTANCE TO SOLDERING HEAT ±0.5% LOAD LIFE ("!o) 1.0 1.5 0.3 0.5(C) 1.0(0) 2.0 2.0 

SOLDERABILITY over3A MOISTURE RESISTANCE 1.0 1.5 0.4 0.3(C) 1.0(0) 2.0 2.0 

I LIFE (AT ELEVATED AMBIENT TEMP.) ±3% VOLTAGE COEFFICIENT 5ppm/V 10ppm/V 5ppm/V 5ppm/V 10ppm/V 15ppm/V 

. TEMPERATURE CYCLING ±0.5% FAILURE RATEl1000 HRS. <10-5 <10-5 <10-5 <10-5 <10-3 <10-4 

, ENDURANCE (MOISTURE LOAD) ± 1%;;;; 100K n < ± 2% MARKING CLR. BAND (5) CLR. BAND (4) Alpha Alpha CLR. BAND (4) CLR. BAND (4) 

ENDURANCE (RATED LOAD) ± 1%;;;; 100K n < ± 2% 

MAX. WORKING VOLTAGE 200V 

MAX. OVERLOAD VOLTAGE 280V 

RATING AMBIENT TEMP. 70° C fliA See ol!Jr representative & distributor listings. 

RESISTANCE RANGE 10 n - 2.2M n V" SPEER ELECTRONICS, INC. 
RESISTANCE TOLERANCE J (± 5%). G (± 2%) n. .... ~ 

'-V KOA Speer Electronics, Inc., Dept. A KOA Speer Electronics, Inc. 
P.O. Box 547, Bradford, PA 16701 1613 E. Edinger Avenue, 

N~N~F 5 6 7 8 9 10 11 12 13 14 814-362-5536 Santa Ana, CA 92705 
TLX: 914-404· TWX: 510-695-5921 714-558-0268· TWX: 910-595-1125 

MM 13.2 15.8 18.3 20.9 23.4 25.9 28.5 31.0 33.6 36.1 Direct Line to Sales Dept. 814-362-8810 
LMAX.--~--~--+-~~-+--~--+---t-~---+--; 

IN. 0.520 0.622 0.720 0.823 0.921 1.020 1.122 1.220 1.323 1.421 

"'" ~ 
o 

:0 

rn 
~ 
o 
:0 en 

"'" ~ o 



EIA/MIL Resistor Color Codes 

Tolerance 

Multiplier 

Second digit 

First digit 

Color code for general-purpose industrial resistors 

&.....-.-.....111111111 
Wide first band and blue 
fifth band denotes flame-i Wide tlmt band denotes I 'wirewound resistor L-.-_____ ...Jproof wirewound resistor 

Color code for general-purpose wirewound resistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow (4) 
Violet 7 10,000,000 
Gray 8 Violet(7) 
White 9 Red(OO) Gold(±5%) =47000 ±5% 
Gold 0.1 ± 5% 
Sttver 0.01 ±10% 
No color ±20% 



4700 RESISTORS 

1-1 U_L_T_R_A_P_R_E_C_IS_IO_N_'_F_A_S_T_E_ST_D_E_Ll_V_ER_Y....JPIL.-.... .4 ____ ' J----L._~__'_ .......... ~i=l ~ 1 ~ 
ULTRA PRECISION WIREWOUND RESISTORS 

MIL R 93 NOMINAL DIMENSIONS MAX 
STYLE STYLE WATTAGE A ± .062 B ± .062 OHMS 

AX-01 .1 .188 .093 75 K 
AX-1 .1 .250 .125 150 K 
AX-1A .1 .312 .150 175K 
AX-2 .2 .375 .150 200 K 
AX-2F .2 .375 .187 250 K 
AX-4 RB 56 .25 .312 .250 400 K 
AX-5 RB 55 .33 .500 .250 500 K 
AX-6 .33 . .625 .250 650 K 
AX-7 RB 54 .5 
AX-8 RB 53 .75 
AX-9 RB 52 1.0 
AX-10 RB 57 1.25 
AX-11 RB 58 1.5 
AX-12 RB 59 2.0 

SPECIFICATIONS 
TOLERANCE: 
WATTAGE: 
STABILITY: 
TEMPERATURE COEFFICIENT: 

WINDINGS: 
CONSTRUCTION: 
ADDITIONAL FEATURES: 

.750 

.750 
1.000 
1.000 
1.500 
2.000 

.1% to .001% 

.1 Watt to 2.0 Walts 

.0005% per year 

.250 

.375 

.375 

.500 

.500 

.500 

±2 ppm/oC above 10 n 
±15 ppm/oC below 10 fl 
Non inductive 
Encapsulated Epoxy 

1 MEG 
2 MEG 
3MEG 
5MEG 

7.5 MEG 
10 MEG 

Tracking T.C. ±.5 ppm/oC. Shunts as low as 
.001 n. Special T.C. 0 to +6000 ppm/oC. Low 
capacitance ±1 pF Hermetic sealing available 

SILICONE COATED POWER WIREWOUND 
RESISTORS 

WATTAGE RATING NOMINAL DIMENSIONS 
MIL R 26 U 

STYLE TYPE 2750 C 

MI-1A RW70 1.0 
MI-1B 1.1 
MI-2 4.0 
MI-2A 3.0 
MI-2B RW79 3.0 
MI-2C RW69 3.0 
MI-5 RW74 5.0 
MI-7 7.0 
MI-10 RW78 10.0 

SPECIFICATIONS 
TOLERANCE: 
WATTAGE: 
STANDARD RESISTANCE VALUES: 

COATING: 

LEADS: 
TEMPERATURE COEFFICIENT: 
CONSTRUCTION: 
ADDITIONAL FEATURES: 

V MAX 
3500 C A'" .062 B'" .031 OHMS 

1.25 0406 .094 10 K 
1.3 .531 .094 15 K 
5.5 .625 .250 47 K 
3.75 .812 .188 42 K 
3.75 .560 .188 24 K 
3.75 .500 .218 32 K 
6.5 .875 .312 95 K 
9.0 1.185 .312 154 K 

13.0 1.780 .375 273 K 

5%, 1 % closer tolerances available to .05% 
1 Watt to 13 Watts 
From .1 n to maximum values as stated in table. 
Values as low as .001 nand 4 terminal 
construction available 
Special silicone coating withstands moisture, 
salt water immersion and cleaning solvents. It 
will withstand operation from -65°C up to 400°C 
Tinned copperweld. Length 1.25" minimum 
±20 ppm 1°C 500 fl up 
Welded Terminations 
Non inductive windings. Other sizes and 
wattages. Special Temperature Coefficients 
up to +6000 ppm/oC 

MEISSNER INDUSTRIES 

4700 

DEPT. EM, 551 ROUTE 10 1 DOVER, NEW JERSEY 07801/(201) 366-1700 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1997 



4700 RESISTORS 4700 

Mepco#Bectra Your resistor/capacitor company with 
tomorrow's technology today. 

A NORTH AMERICAN PHILIPS COMPANY 

FILM RESISTORS 
General Purpose, Carbon Film, SFR, Precision Film, Mil-R-10509 (RN), 
Mil-R-22684 (RL), MiI-R-39017 (RLR), UPR, MiI-R-55182 (RNC) 
P.O. Box 760, Mineral Wells, TX 76067 (817) 325-7871 TWX: 910-890-5855 
Established reliability metal film, Mil-R-55182 style RNR 
Columbia Road, Morristown, NJ 07960 (201) 539-2000 TWX: 710-986-7437 

INDUSTRIAL/CONSUMER GROUP 

Mepco/ . Resistance Tolerance 
Electra Body Range Range 
Series Category Type (ohms) (±%) 

SPACE GENERAL METAL FILM .22Sl-5.1 Meg 5% 
MISER PURPOSE Conformal-Coated 1% 

CR GENERAL CARBON FILM 1Sl-1 Meg 5%-10% 
PURPOSE Conformal-Coated 

SFR GENERAL METAL FILM 1Sl-10 Meg 1%-2% 
PURPOSE Conformal-Coated 5% 

SPR STANDARD METAL FILM 1 Sl-2S.S Meg 0.S%-1.0% 
PRECISION Conformal-Coated 

UPR ULTRA METAL FILM 51.1Sl-499K .025%-1% 
& PRECISION Conformal-Coated 

MATCHED 
SETS 

MIL MIL INDUSTRIAL/STANDARD MILITARY Style Specs 

RL MIL-R-22684 METAL FILM 4.3Sl-470K 2% 
Conformal-Coated 5% --

RN MIL-R-10S09 METAL FILM 1OO-4M 0.1%-1% 
Conformal-Coated 

ESTABLISHED RELIABILITY (MIL) 
RLR. M IL-R-39017 METAL FILM 4.2Sl-1 M 1%-2% 

Conformal-Coated 

RNC MIL-R-5S182 METAL FILM 1 00-3.01 M 0.1%-1% 
Conformal-Coated 

- +- -.- . 

RNR MIL-R-5S182 METAL FILM 100-1M 0.1%-1% 
Hermetic Hermetic Seal 

CHIP RESISTORS 
Columbia Road, Morristown, NJ 07960 (201) 539-2000 TWX: 710-986-7437 

SERIES 9C COMMERCIAL CHIP RESISTORS 
Mepco/ Temperature Power 
Electra Resistance Coefficient Rating Maximum 
Series Range Tolerance (ppm/DC) (70°C) Voltage 

9C120S 100- ±1% ±100 Va Watt 200V (R.M.S.) 
100MO ±S% ±200 

Temperature Power 
Coefficient Range 

Range @70"C 
(PPM/oC) (walts) 

±100 V3 

-200 to VS-V4 
+500, ±300 V2 

±200and Va-V4 
±100 V2 

+SOto %-1 
+1S0 

+2 to @asoc 
+2S '/20 

Va-V4 
V3 

±100 %-V2 

±2S to '/ 20-V2 
±100 

±100 Va-V2 

±2Sto @ +125°C 
±100 '/20-% 

±2Sto @ +12SoC 
±SO '/wV2 

Dimensions (mm) 

Length Width 

3.2 ±0.15 1.S ±0.15 

SERIES RM ESTABLISHED RELIABILITY CHIP RESISTORS (MIL-R-55342) 

Max. 
Voltage 
Range 
(walts) 

200 

150-250-
,350 

150-250-
350 

3S0-S00 

200-300 

250-3S0 

200-
350 

2S0-
350 

200-
300 

200-
3S0 

Thickness 

O.S ±10 

Mil-Part , Temperature Power Dimensions (Inches) Part Number Resistance . Coefficient Rating Maximum 
Style Range Tolerance (ppm/DC) (70°C) Voltage Length Width Thickness 

M5S342/2 10oo-300KO ±1% ±100 SOmw 40VDC .OSO .OSO .010 Min. 
RM0505 1000-500Ko ±5% ±300 +.025 +.010 .040 Max. 

1000-S00KO ±10% ±300 -.005 -.005 

M55342/S 1000-S000 ±1% ±100 100mw SOVDC .075 .050 .010 Min. 
RM0705 1000-1MSl . ±5% ±300 +.025 +.010 .040 Max • 

1000-1MO ±10% ±300 -.005 -.005 

MS5342/3 100Sl-S00KSl ±1% ±100 100mw 40VDC .100 .050 .010 Min. 
RM100S 1000-1MO ±5% ±300 +.025 +.010 .040 Max. 

10oo-1MSl ±10% ±300 -.005 -.005 

M5S342/4 1000-1 MSl ±1% ±100 1S0mw 40VDC .1S0 .OSO .010 Min. 
RM1505 1000-1 MSl ±5% ±300 +.025 +.010 .040 Max. 

1000-1 MSl ±10% ±300 -.005 -.005 

1·1998 For manufacturers' sales offices refer to Manufacturers & Sales Offices Direc~ory EEM 1983 
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Your resistor/capacitor company with 
tomorrow's technology today. 

NETWORKS 
Columbia Road, Morristown, NJ 07960 (201) 539-2000 TWX: 710-986-7437 

SERIES 9S FIXED RESISTOR NETWORKS SINGLE IN LINE PACKAGE 
Mepco/Electra Resistance Temperature Circuits Pin Styles 

Series Range Tolerance Coefficient (ppm/oC) Available Available 

9S06,08,10 220-1MO ±2% ±200 Terminator 6,8, and 10 
±1%' ±100' Pull UplPull Down Single in Line 

---

9S06,08,10 22fl-1Mfl ±2% ±200 Dual Terminator 6,8, and 10 
±1%' Circuit Single in Line 
±S%' 

SERIES RZ040, RZOSO, RZ030 MiliTARY STYLE (Mll-R-83401) RESISTOR NETWORKS 
Military Part Resistance Temperature Circuits Pin Styles 

Number Range Tolerance Coefficient (ppm/oC) Available Available 

M8340104 4 7.Sfl-1 Mfl ±1% ±100 Terminator 6 Pin 
RZ040 ±2% ±300 Pull Up Single in Line 

±S% 

M834010S 47.Sfl-1Mfl ±1% ±100 Terminator 8 Pin 
RZOSO ±2% ±300 Pull Up Single in Line 

±S% 
--

M8340103 1 00fl-1 OOKO ±1% ±100 Terminator 14 Pin Flat Pack 
RZ030 ±2% ±300 Pull Up 

±S% 

10K AND100K ECl TERMINATORS 
Mepco/Electra Standard Temperature Circuits Pin Styles 

Series Resistance Values Tolerance Coefficient (ppm/oC) Available Capacitors Available 

9N08 68fl, 1000:' ±S% ±200 For 10K .01/Lf 8 Pin 
1SOO Z5U Single 

2SVDC in Line 

9N10 SOfl, 68fl," ±S% ±200 For 100K .01/Lf 10 Pin 
1000 ZSU Single 

2SVDC in Line 

• These characteristics available upon request. .. Others available upon request. 

NON-LINEAR RESISTORS 
Columbia Road, Morristown, NJ 07960 (201) 539-2000 TWX: 710-986-7437 

PTC/NTC THERMISTORS 
Temperature Power Ma. 

Mepco/ Coefficient Range Voltage 
Electra Body Resistance Range @70oC Range 
Series Category Type Range Tolerance (ppm/oC) (watts) (volts) 

NTC Non Conformal 1S0-330Kfl ±S% 8%-98% 1°C 114-1 NA 
Linear Coated - - ±10% -

PTC Disc 3OO-2SOO ±20% 5%-7S% 1°C N.A. 1S-26SV 

VOLTAGE DEPENDENT RESISTORS (ZnO VARISTORS) 
Max. Avg. 

Mepco/ R.M.S. Temperature Dissipation Max. 
Electra Style & Size Range Working Coefficient (Including Non-Repetitive 
Series Inches (mm) Voltage @ 1mA. +25°C to +85°C Transients) Transient Current 

VZ, VW, VY, VV .276 - .630 0.0. 60-460 -0.065%/K 100mW - 600mW 400A-4S00A 
(7-16) 0.0. All types All Types 

For information on Mepco/Electra's CAPACITORS/POTENTIOMETERS/MILITARY COMPONENTS, see pages 1'1142,1'2141 and 1'1674. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·1999 



4700 RESISTORS 4700 

_ MICRO-OHM 4900 SANTA ANITA DRIVE, EL MONTE, CA 91731 
COR P 0 RAT ION PHONE (213) 442-3310 • (213) 686-0535 • TWX: 910-587-3425 

.---------.---.Q-U-A-L-IT-y--P-RE-C-I-S-IO-N--R-E-S-IS-T-O-R-S------------------
AXIAL LEAD = ti=:;:L~' =+I=*"·~;..loll::=~~ I Tolerances: .001% to 1% POWER RESISTORS 
Series 100 Tr;;'I I", .• " .. ", T.es: 1 PPM t~ 6000.PPM Series FP 

SEND FOR CATALOG 
Tolerances: .05% to 10% 

..LD Windings: Non-inductive ,." .'''' ,.- u_ 

"~g-~ , 
! :st[j-~.I"-

• ,:,.:" 0 "';::,'. 

-
Lligli (L1 DI.m.hr(D) 

Le.d (d) Mu. RI::~CI 
8D Mil R·83 IDall mil Incll 11m CIII'I Valhg. ~OOD4 8tyl. Eqo". +.032 ±.81 +.Dl5 +.30 AWa mm Wltt.g. DC Ire) 

T.es: PPM/DC Resistance 
20 1011 & over 
30 10-100 
90 under 10 

133 .500 12.70 .200 5.08 22 .64 .30 300 600K 
139 .700 17.78 .200 5.08 22 .64 .40 300 1.2M 
144 .250 6.35 .250 6.35 22 .64 .25 150 400K 
115 .312 7.92 .250 6.85 22 .64 .25 200 1M 
156 RB56 .375 9.52 .250 6.35 20 .81 .25 200 700K 
143 RB55 .500 12.70 .250 6.35 20 .81 .30 300 900K 
137 RB54 .750 19.05 .250 6.35 20 .81 .50 300 1.2M 
136 .610 15.49 .375 9.52 20 .81 .50 400 3M 
132 RB53 .750 19.05 .375 9.52 20 .81 .66 500 3M 
136 RB52 1.00 25.40 .375 9.32 20 .81 1.0 750 5M 
134 .500 12.70 .500 12.70 20 .81 .68 300 3M 
170 .625 15.88 .500 12.70 20 .81 .75 400 3M 
148 RB57 1.00 25.40 .500 12.70 20 .81 1.5 750 7M 
180 RB56 1.50 38.10 .500 12.70 20 .81 2.0 1000 15M 
190 RB59 2.00 50.80 .500 12.70 20 .81 2.5 1200 20M 

SUBMINIATURES 
140 .250 8.35 .125 3.18 24 .51 .10 100 150K 
112 ,375 9.52 .125 S.18 24 .51 .125 200 125K 
113 .312 7.92 .160 4.06 22 .64 .15 150 300K 
150 .500 12.70 .160 4.06 22 .64 .20 200 400K 
114 .312 7.92 .187 4.75 22 .64 .20 200 300K 
135 .375 9.52 .187 4.75 22 .64 .25 300 300K 
160 .625 15.88 .187 4.75 20 .81 .30 300 600K 

MICRO MINIATURES 
XP10l .S75 9.52 .050 1.27 3D .25 .02 50 10K 
100 .110 2.79 .070 1.78 30 .25 .03 50 11K 
105 .155 3.94 .075 1.91 30 .25 .04 50 11K 
110 .200 5.08 .093 2.36 28 .32 .05 75 30K 
130 .312 7.92 .093 2.36 28 .32 .06 100 80K 
142 .185 4.70 .120 3.05 28 .32 .06 100 30K 
141 .180 4.06 .125 3.18 28 .32 .06 100 30K 

RADIAL LEAD 1'1 
Series 200 & 600 "'MM II II 

T7()+.. Tolerances: .001% 101% q " T.es: 1 PPM to 6000 PPM 
..u... Windings: Non-inductive r LiAD wmH 1J--s---..:tJ' 
LI.d ~:r:~~f MIX. 

L.ngtllIL) DI.mll .. ID) SpoelnglS) Mil. .R'III~ 
Mil Incll 1111 Incll mil 

rfvii~ 
IIICIl .. m Incll mm CalAm'l Valt- t.11I 

MO R·93 ± ± ± ± ± ± ± ± W.U- ?; 1.0006 
Styl. Equl •• .032 .81 0.15 .38 .032 .81 .010 .35 .g. WI,,) 

'221 .490 12.45 .385 9.27 24 .51 .390 9.91 .140 3.56 .50 300 2.5M 
'211 .325 8.28 .375 9.52 24 .51 .245 6.22 .120 3.05 .50 300 1.5M 
'226 1.000 25.40 .375 9.52 20 .81 .855 21.72 .089 2.26 1.00 600 5M 
222 .668 17.48 .420 10.69 20 .81 .555 14.10 None 1.00 600 3M 
238 1.125 28.59 .435 11.05 20 .81 .960 24.38 None 1.25 600 5M 

'220 RB17 1.000 25.40 .500 12.70 20 .81 .845 21.46 .140 3.56 1.00 600 10M 
·228 RB73 2.000 50.80 .500 12.70 20 .81 1.750 44.45 .140 3.56 2.00 1200 20M 
·227 RB08 .500 12.70 .550 13.97 20 .81 .235 5.97 .140 3.56 .50 300 1M 
·224 RB16 .612 15.54 .550 13.97 20 .81 .475 12.06 .140 3.56 .50 300 12M 
·230 RB18 1.250 31.75 .750 19.05 20 .81 1.125 28.59 .140 3.56 2.00 600 20M 

SUBMINIATURE. 
225 ·.500 12.70 .160 4.08 24 .51 .385 9.78 None .20 200 500K 

·202 .250 6.35 .312 7.92 24 .51 .180 4.57 .089 2.26 .25 200 500K 
243 .500 12.70 .250 6.35 22 .64 .290 7.37 None .25 300 300K 

MICRO·1IIINIATURES 
·'206 .200 6.08 .105 2.87 30 .25 .100 2.54 None .30 100 30K 

210 .250 6.35 .100 2.54 28 .32 .200 5.08 None .05 100 30K 
205 .165 4.19 .075 1.90 30 .25 .150 5.81 None .04 50 11K 

PRINTED []; = ~ Tolerances: .001% 10 1% 

CIRCUIT • • T.es: 1 PPM 10 6000 PPM 
I- , ..... ~ Windings: Non-inductive 

LEAD Series 400 L ILUDLENGTH d 1= 

Lo.d 
..... 

•• 1. Rills-Ltnglb IL) DI.m.I"ID) Sp .. l.gIS) Cam'l Valt· t.RC. 
MO Mil R.ga Incll " .. Incll mm L"dld) IRell 1111 W.tt· .g. (.0008 

Siri. Equl •• %.032 %.81 ±.O32 ±.81 AWa mm ±.010 ±.U .g. DC Will) 
440 .250 6.35 .125 3.18 24 .51 .050 1.27 .10 100 120K 
412 .375 9.52 .125 3.18 24 .51 .050 1.27 .125 200 55K 
413 .312 7.92 .160 4.06 24 .51 .080 2.03 .15 150 300K 
414 .312 7.92 .187 4.75 22 .64 .100 2.54 .20 200 300K 
435 .375 9.52 .187 4.75 22 .84 .100 2.54 .25 300 300K 
415 RB71 .312 7.92 .250 6.S5 22 .64 .200 6.08 .25 300 500K 
416 .375 9.52 .250 6.35 22 .84 .200 5.08 .25 300 800K 
443 .500 12.70 .250 6.35 22 .64 .125 S.18 .30 300 1M 
437 .750 19.05 .250 6.35 22 ,64 .125 3.18 .50 300 1M 
417 RB70 .500 12.70 .375 9.52 20 .81 .200 5.08 .50 300 1.5M 
43B .610 15.49 .• 375 9.32 20 .81 .250 6.35 .50 450 3M 
438 1.00 2,54 .375 9.32 20 .81 .250 B.35 1.00 751) 5M 
434 • 500 12.70 . .500 12.70 20 .81 .300 7.62 .50 300 3M 

MICRO·MINIATURES 
405 .155 3.94 .075 1.91 30 .25 .030 .78 .04 50 11K 
430 .312 7.92 .093 2.36 28 .S2 .040 1.02 .05 100 50K 
401 .175 4.44 .105 2.67 28 .32 .040 1.02 .05 75 30K 
442 .185 4.70 .120 3.05 28 .32 .050 1.27 .05 100 30K 
441 .160 4.08 .125 3.18 28 .32 .050 1.27 .05 100 30K 

r[J;=I' 1 . 

RECTANGULAR • 1 12"~~ 
I--l UADU:~THI 

rc:::J+ 
Leld Mu .. 

L ... lhIL) Wldlh IWl D.ptlIID) SpICing IS) Mil. RI.I ... 
Incb ... Incll 11m Incll .. .. Inl~ 1-IU, COm'l Valt, t.DII 

~ MO ± ± ± ± ± ± ::!: ::!: Wltt~ Ig. 1.0110II 
Styl. .II&! .81 .015 .38 .015 .38 AWl Dill .DlD .25 '" DC Wire) 
450 .250 6.35 .250 6.35 .125 3.18 20 .81 .125 3.18 .125 100 1M 
460 .250 6.35 .500 12.70 .125 3.18 20 .81 .250 6.35 .250 100 2M 

CO" Lelglll 
Length IA) l"bHd ... ID) 

NO 4~;~1 !~1 .!~:~51 !~a Styl. 
FP-l0 .750 19.05 1.218 30.14 
FP-20 2.062 52.37 2.625 66.68 

Sertes TL 

r-L~ 
\J;:E 

.... Jo-W 

I.D. J@ 

••• IItII, 
Hal. SpICing IC) 

.!~:~!l1 !~ 
1.00 25.4 
2.313 66.75 

M.xlmllll Rlilltlilal 
W.lllg. 
Rltlna 

Warkln, 
Valhg. 

R.ng. 
10bm.) 

10 SOO .1-15K 
20 1000 .1-15K 

Tolerances: .05% 10 10% 
T.es: 90 PPM to 20 PPM 
depending on value 

TERMINAL DIMENSIONS 
n-l0 TL-tO 

TL·5 25130 1100 
11.0. Siril. '11:11 11m Inell mnt lacll 11m 
Width (W) .1253.2 .187 4.8 .250 6.4 
Helghl (H) .250 6.4 .40610.3 .75019.1 
Hoi. Dla. (h) .0621.57 .093 2.4 .154 3.9 

Dlamlter 
L •• Ib III 0.0. I.D. •• llmum Rlillt.nci 

N •• Incll • m Incll " .. Incb . .. W.H ••• Workl·1 R ..... 
Styli +.062 +1.57 ....... 032 +.81 +.032 +.81 Rillns Valta •• 10hm.) 

TL-6 1.00 25.40 .250 6.35 .156 3.96 6 230 .1-12K 
TL-l0 1.00 25.40 .438 11.12 .312 7.112 10 400 .1-22K 
TL-25 2.00 50.80 ·.563 14.30 .312 7.92 25 1300 .1-100K 
TL-50 4.00 101.60 .563 14.30 .312 7.112 50 1900 .1-250K 
TL-60 4.00 101.60 .750 19.05 .500 12.70 50 2100 .1-350K 
TL-l00 6.50 165.10 .750 19.05 .500 12.70 100 2500 .1-550K 

ser~~= 
d I 11\\'" •. 1 MY I • D :B 

Tolerances: .05% to 10% 
T.es: 90 PPM 10 20 PPM 
depending· on value 

r--- l LEAD LENGTH 

Looglh IL) DI .... I"ID) .... Rlslltl.CI R'.I.I 
Mil Inell mm Ilcll 11m Lo., (01) 

Warlcllg la~",) 
MO R-28 ± ± ± ± W.ttlgl Valhg. .05% .1" • • 5%1% 

Siri. £qulv. .032 .81 .Oa2 .81 AWII mm U V U y .2&% 3%5% 
R-V.c .250 6.35 .078 1.98 24 .51 .40 20 11l-950 .1-S.4K 
R-Vz .312 7.112 .078 1.98 24 .51 .75 29 11l-1.3K .H.9K 
R-IA RW70 .406 10.31 .093 2.38 22 .64 1.00 52 1-2.7K .1-10.4K 
R-l .531 13.49 .093 2.36 22 .64 1.10 62 H.OK .1-15K 
R·2Yz RW69 .500 12.70 .210 5.33 20 .81 2.50 3.25 138 157 H.6K .01-S2.2K 
R·3A RW79 .562 14.27 .210 5.33 20 .81 3.00 3.75 135 148 H.5K .01-34.5K 
R-3 .812 20.62 .210 5.33 20 1.02 3.25 4.75 185 220 1-11.4K .OH2.1K 
R-I .625 15.88 .300 7.62 18 1.02 4.00 5.50 210 250 1-12.7K .01-17-1K 
R-5 RW67 .875 22.22 .300 7.62 18 1.02 5.00 6.50 330 376 .5-24.5K ,01-91.0K 

RW74 
R-7 1.218 30.14 .375 9.52 18 1.02 7.00 9.00 504 578 .5-11.4K .01-154K 
R·l0 RW68 1.780 45.21 .375 9.52 18 1.02 10.00 13.00 799 911 .5-71.3K .01-265K 

RW78 

SERIES' HS Tolerances: .05% 10 10% 

( Heat C = ..... ",. T.es: PPM/DC Resistance 

~ i'-fif 20 100 & over Sink) . 1-+--- ~"r--°;,;;1-.-I;;:;J 30 10-100 

.La t-~.i~{" 90 under1n 

MO MII-R Cam" 
Styli 18548 W.tt 
HS-5 RE6D 5 
HS-IO RE65 10 
HS-25 RE70 25 
H5-50 RE75 50 

F 
Incll m. I .. b 
± ± ± 

.015 .38 .01& 
.646 16.41 .317 
.812 20.62 .406 

1.094 27.79 .563 
1.156 29.36 .6.25 

DEPOSIT 
CARBON 
FILM 

1"1. 
Wark. 
Vall. 
160 
265 
550 

1234 

a 
mil 
± 
.38 
6.05 

10.31 
14.30 
15.88 

A B C D E 
'Icll 11m Incll •• Incll mm 'Icll 11m Inell .. " M.x. ± ± ± ± ± ± .:2 1~17 ± ± 

RII. .0115 .Dl3 .006 .013 .032 .81 .01& .11 
20K .444 11.28 .490 12.45 .600 15.24 1.125 28.58 .334 8.48 
30K .562 14.27 .625 15.88 .750 19.05 1.375 34.93 .438 11.13 
75K .719 18.26 .781 19.84 1.062 28.97 1.938 49.23 .500 12.70 

200K 1.561 39.70 .644 21.44 1.968 49.99 2.781 70.64 .625 15.68 

H ~ K L M • Inch mil IlIcll mm Incll mm rich 1111 Inell 11m 'Iell .m Mig. 
± ± ± ± ± ± ± ± ± ± ± ± Hoi. 

.010 .25 .010 .25 .DlO .25 .DDS .Dl3 .015 .38 .0011 .013 Slzl 

.075 1.91 .145 3.88 .078 1.98 .093 2.38 .078 1.98 .050 1.27 #2 

.100 2.54 .203 5.16 .093 2.36 .093 2.36 .094 2.39 .088 2.18 #2 

.094 2.39 .250 6.35 .171 4.34 .125 3.18 .125 3.18 .086 2.18 #2 

.094 2.39 .281 7.14 .196 4.98 .125 3.18 .125 3.18 .088 2.18 #4 
d . 

~H--:l9!i-~-H-.J m-
SPECIFICATIONS 

Typ. M-lli. 8·2. 8·12 
Fixed Resistors Wltllil RaUal at 71JOC O.SW 0.25W 0.125W 
Type Mil. Warklng Volta,. 350V 250V l50V 

M 50, 25, 12 
•• X. Over Loa. Volll.1 700V 500V 300V 
RIIIIUIC. Tal.rlUct t\~(~)' ±5%(J) 

Rlllllinci Ra.,. 6% 1!lto 10MII 10 10 10 5M!l 
2% 1011 to 910K 10 51!l10 220K Tamp.,.ta,."n,. 55°C to 55OCto 

+155·C +155·C +155·C 

Body L.anlrt 
Typ. Lenlth (Ll DI.moll'ID) L"gtb IH) Dllm.t"ld) N.tW.lghl 
M·50 Inch mm Inch mm Inc11 mm Inch mm SOOgrms 

.350±.020 8.9±O.5 .148+.008 3.7+0.2 1.125+.1 30+3 .031+.001 0.8+0.03 ".1 lb.) 
Inch mm Inch mm Inch mm Inch mm 

111·25 .245+.020 6.7 max . • 098 max. 2.5 max. 1.125±.1 30±3 .024±.005 0.6±0.05 200 arms 
-.010 (.44 lb.) 

Inch mm Inch mm Inch mm Inch mm 
M-12 .160+.020 4.6 max. .068 max. 1.7 max. 1.125±.1 3D±3 .02D±.005 0.5±O,05 135 grms 

-.010 (.30 lb.) 

1'2000 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

• 
MICRD-DHM 4900 SANTA ANITA DRIVE, EL MONTE, CA 91731 
COR paR A a N PHONE (213) 442-3310 • (213) 686-0535 • TWX: 910-587-3425 -------

QUALITY PRECISION RESISTORS 
METAL FILM RESISTORS 
Type RN 25 

~N~=~Qf-

T.Cs: 25, 50 & 100 PPM 
Tolerances: 0.5% to 1 % 
RN55 Size: V. w rating 

HIGH STABILITY LINEAR POSITIVE 
T.C. RESISTORS 

Type LPTC·8 Metal Film 

~H ~iH~-$-
Rating & Dimensions: 

(in Inches) 

Max. Power Rating @ 70·C 
VaW 

Resistance Range: 10 ohm - 20K ohm (T1 and T2) 
10 ohm -1 K ohm (T3 and T4) 

Resistance Tolerance: ±2% (G) and ±5% (J) 
Resistance Temperature Coefficient: T1 (±2500 PPM) 

T2 (±3000 PPM) 
T3 (±3500 PPM) 
T4 (±4000 PPM) 

Features: a) Linear resistance change vs. temperature, 
tained in a semiconductor or thermister. 

b) Positive temperature coefficient 

which cannot be ob-

AppUcation: Temperature compensation, temperature indication, temperature 
control, temperature protection and liquid level detection. 

Markings: First two bands are significant digits, third band the multiplier, and. 
the fourth and fifth bands are first two digits of T.C.R. 

FLAME-PROOF METAL OXIDE POWER RESISTORS 

=~==h -ffi-
l---L ., 1.5"~ ~ , 

DImension (liches) 
Slyl. L ...... 02 D+.02 d (nomInal) 

RSF·Y,B .35 .12 .028 
RSF·1B .46 .16 .. 028 
RSF·2B .61 .23 :032 
RSF-3B .98 .33 .032 
RSF-5B 1.60 .33 .032 

CHARACTERISTICS 

Requirements Characteristics 

Operating Temperature Range -55°C to +275°C 

Temperature Coefficient (ppm C) +200 

Short Time Overload ±(O.5% +0.050) 

Effect of Soldering ±10.5% +0.0511) 
Max. 

Resistance Temperature Cycling ±10.5% +0.05!!) 
Change 

Moisture Resistance ±5% 

Load Life +5'11J 

Dielectric Withstanding Voltage +(0.5% +0.0511) 

Insulation Resistance over104'Mn 

SPECIFICATIONS FOR MG SERIES 
METAL GLAZE RESISTORS 

This high resistance component has been developed to be used as a precision 
or power resistor for X-ray equipment, measuring equipment and statistic 
electric equipment. It has high reliability in its shelf life, T.C.R. and other 
characteristics. . 

CHARACTERISTICS: 
T.C.R.: 100 PPM 

Shelf life: ±1% after 10,000 Hrs. 
at room temp. 

Load life: 3000 Hrs. ±1 % Max. Temperature: 220°C 
Anti moisture load life: ±1% after 

250 Hrs. at 40°C 90-95% RH 
Temperature range: -55°C - +165°C 

Voltage coefficient: 0.00002 - d 

0.00_051'o/.=0/=Vii!!!!!!I><l!!!!!!!!!!!!!!!!!!II4_~=l'~_;;;;;;;;~-
~H .1. L .1. 1Y2,,--j 

nmm;11 
~ , •••••••••• m _____ m 

Am'bient Temperature 
Max. 

Rlted Warklng pulse DlmenslDns (Inches) 
Waltaga Voltagl V:~r D L d 

Style IWI IKVJ Resistance Range ...... 04 +.06 ..... 004 

~~-_~5 0.10 0.30 lMeg-l00Meg .09 .256 .025 
.50 0.35 0.70 lMeg- 200Meg .126 .393 .~~ 

MG·l 1.0 1.00 1.00 lMeg-l000Meg .165 .472 .032 r-MG•2 2.0 5.00 7.50 1Meg-2000Meg .217 .630 .032 
Resistance Tolerance; F ±1% G ±2% J -+-5% Markings: EIA color coding syste~ or Digita marking. 

Power Max. Max. Dielectric 
Raling \'Iorklng Dverlo.:ld \'lIthdandlng Resistance Resistance 

Style @70'C Voltage Voltage Voltage Range Tolerance 

RSF·Y,B 0.5W 250V 400V 500V 0.2 -lOOK!! 

RSF-1B lW 500V 1,000V 700V 0.2 -lOOK!! 

RSF·2B 2W 500V 1.0OOV 700Y 0 .. 2 -120K!! G· 

RSF-3B 3W 750'1 1.0OOV 1,000Y 0.2 ·150K!! J 

RSF-5B 5W 750Y 1,000Y 1,500Y 0.47·240K!l 

G 5.10 and over 

Test Method 
JIS C 5202 MII·R·22664B 

5.2 4 6 11 

5.5 4 B 5 

6.4 350oC3sec 4 6 9 

7.4 -55'C/85"C 4 6 3 

7.91,000 hr 4 6 10 

7.101,000 hr 4 6 12 

5.7 4 6 7 

5.6 4 6 8 
Non-Combustibility The resistor shall withstand Overload test In accordance with Article UL492, 213 without producing a fire hazard. 

Resistance to Solvents The resistor shall withstand Solvents test in accordance with Article MIL-STD-202 E 215 without producing any 

JUMPER WIRE ZERO OHM RESISTORS 
Type 104, 106, 108 
DIMENSIONS: 

Black band. indicates i 
zero resistance _ .025" 

. I I 
I--L -:--+--1.125"----j 

FEATURES: 
• Sizes equal to Va, y., and V2 W 

carbon film 
• Conformal multilayer epoxy coating 

• Economical 
• Straight-through zero ohm continuity 

• Welded cap and lead construction 
• Packing: Tape & reeled or bulk 

Bady 
Et!ulvalent Incb Incb 

Typ. Wattaga Langlb ILl ±.010 Diameter (D) ±.DD5 

104 y, .150 .080 

106 'I. .245 .085 

108 'I, .500 .095 

mechanIcal or electrical damage. 

SPECIFICATIONS: 
Maximum Resistance: 0.0025 ohm 
Lead Material: Leads are copperclad steel with 30170 solder coatings to 
allow both welding and soldering operations. 
Body material: Epoxy coated metal body 
Minimum Insulation Resistance: Dry, 10,000 megohm; Wet, 100 megohm 
Minimum Dielectric Withstanding Voltage: Atmospheric, 500V RMS; 
Reduced, 325V RMS 
Insulation Flammability: Resistor insulation is self extinguishing within 
10 seconds after externally applied flame is removed. 
Current Rating: 25 amps at 25°C, derating to 0 amps at 150°C 
Reel Capacity: 5000 pcs 

APPLICATIONS 
Jumper wires or crossovers, as they are sometimes called, are basically 
interconnection devices between points on a PC board. 
Generally they are used for the following reasons: 
• Inability to connect two points on a PC board due to other circuit paths 

which must be crossed over. 
• An after-the-fact design change that requires new point connections. 
• Circuit tuning by changing point connections. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2001 



RESISTORS 4700 

CHIP RESISTORS (THICK FILM) 

FEATURES 
• Eliminates expensive multiple screenings 
• Provides very low to very hgh resistance values !trimmed to your 

specific order! 
• Wrap-around terminations provide assembly ease and reliability 
• Allows high density packaging 
• Offers uniform tolerances - to 1 % 
• Can be wave-soldered directly to the back of a P.C. board 
• Can be color-coded for identification 
• High reliability-manufactured to meet MIL-R-55342C standards 

(see chard 
• High purity alumina substrate 
• Precision performance-resulting from tight TCR, close tracking 

and excellent environmental performance 
• ·Bac·kside metalization available on request. 

Resistive 
Material 

• Technical information and samples available without obligation. 

·Other values and sizes available on special orders. 

Thermal Shock 

Low Temperature Operation 

Short Time Overload 

High Temperature Exposure 

Resistance to Bonding 

Moisture Resistance 

Life 

Solderability 

Tarmination Adhesion 

Maximum Operating Voltaga 

TCR Tracking 

intermittent 

MIL-STD-202F, Method 208 
230"C for 5 seconds 

L-~H,t);S'~:.I{;, Para_ 4.7.12 
30 seconds 

±0.5%max. 

±0.5%max. 

± 1.0% max. 

±0.25% max. 

0.5% max. 

2.0% max. 

95% m in ~ coverage 

15 gram minimum 

exceed 

'---,----m~CA[]PlEH~ ~ 
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a: 
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+200 

+100 
w 
u .P a 
z 

~ -100 « 
I- -200 .. 

....... 
"" ~ 

Z -300 
a: a: -400 

...... 
... U -500 
0 I-

-600 
TYPICAL TeR PERFORMANCE ~ 

-700 , 10 100 lK 10K lOOK 1M 10M 
RESISTANCE RANGE (IN OHMSI 

2126 So. Lyon St.. Santa Ana, CA 92705 (714) 979-8833 
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4700 RESISTORS 4700 

m~ PRECISION WIREWOUNO RESISTORS 
Part No. Watt Max.R 
MR100·1 .15 lOOK 
MR100·2 .25 1.5M 
MR100·3 .30 2.75M 
MRlO0-4 .35 3.0M 
MR100·5 .50 4.0M 
MR100·6 .50 5.0M 

Dia. Length 
. .1B7 .375 
.. 250 .500 
.250 .750 
.375 .625 
.375 .B2B 
.50 .50 

Lead 
#22 
#22 
#22 
#20 
#20 
#20 

• Lead Configuration: 
"A" after Part No.1 Axial Leads 
"R" for Radial Leads 
"l" for Lugs 

• For high speed applications 
(minimum distributed L and C) 
specify MR200 Series . 

...... ----------------------------------4 . For high stability applications MINIATURE PARTS specify MR300 Series. 
Part No. Watt Max.R Dia. Lead 

"'" 

• Tolerance: .005% and up; 
... "" to .002% in some cases . 

• Metric sizes available, ask for 
our Metric Flyer. 

Length 
MR500·1 .04 lOOK .OBO . 210 #20 
MR500·2 .05 125K .OBO .375 #24 
MR500·3 .04 lOOK .125 .125 #24 
MR500·4 .05 125K .100 .210 #24 
MR500·5 .10 125K .125 .1B7 #24 
MR500-6 .10 125K .125 .250 

PRECISION POWER WIREWOUND RESISTORS 
• To 10 watts. --- Part No. Watt Max.R 

MRp·V2·A 1/2 4.9K 
Dia. Length 

. 093 .343 
Lead 
#24 

• Silicone covered for maximum 
heat transfer • 

MRP·l·A 1 10.4K .093 
MRp·3·A 3 IBK .1B7 

.406 

.562 
#24 
#20 

• Tolerance: 5%, 1% standard, 
available to .05% . 

7 & • Ask for our MRP·5·A 5 90K .312 1.032 #IB Precision Power Flyer. 
MRp·10·A 10 370K .344 1.719 #IB 

sn ... 

NETWORKS •• • Any configuration you desire . 
• Matched 2, 3 or 4 Network configurations available in standard sizes. 
• Standard R, 2R, 4R types, etc. available. 
• Tolerances: To .005%, closer in some cases; 

Temperature Coefficient tracking to 1 PPM; Ratio matches to .001 %. 
• Ask for our Network Flyer. 

FIBERGLASS CORE WIREWOUND RESISTORS 
CERAMIC·CEMENT ENCASED RESISTORS 

I+-- L ---.t --+I w 1+-1 
====1111== G H 

'T 

stand Off Available 

UNCASED RESISTORS 

====~[R~~~~~~F==== 

Part No. Watt W 
MRW·5 5 % 
MRW·7 7 % 
MRW·I0 10 % 
MRW·15 15 V2 
MRW·20 20 V2 
MRW·25 25 % 

ELECTRICAL SPECIFICATIONS 
Tolerance ±1O%, ±5" available 
Wattage to 20 watts 

Dimensions 
H L 
% ¥II 
% 1% 
% m 
1/2 His 

V2 21/2 
% 21/2 

Positive temperature coefficient parts are available 

MECHANICAL INFORMATION 
Variety of terminals available 
Tin plated steel or brass lug terminal material 
Axial leads - tinned copper or copperweld 
Core is silicone impregnated fiberglass 
Most dimensions per your requirements 

Leads 
#20 
#20 
#20 
#IB 
#IB 
#lB 

MILLS RESISTOR COMPANY, INC. 
EEM 1983 

3840 CATALINA STREET 
LOS ALAMITOS, CA 90720 
(213) 598·2454 

7000 FRANKLIN BLVD. 
SUITE 1070 
SACRAMENTO, CA 95823 
(916) 422·5461 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2003 



4700 

CUSTOM BUILT OR STANDARD ••••••••••• 

• • • • • • • • MRC MEETS YOUR EXACT SPECS 

RESISTORS 

704 W. VIRGINIA ST .• MILWAUKEE, WI 53204 • (414) 271-9900 

Custom Roundwire Power Resistors 
ALTHOUGH MILWAUKEE RESISTOR ALSO MANUFACTURES INDUSTRY STANDARD VITREOUS 
ENAMEL RESISTORS, OUR SPECIALTY IS SOLVING DESIGN PROBLEMS THROUGH CUSTOM 
INNOVATION. SOME OF THE CUSTOM POSSIBILITIES ARE SHOWN ON THIS PAGE. 

AVAILABLE WATTAGE RATINGS by core size. 
Ratings based on 325°C above 25°C ambient. 

Core Size Ohmic Range 
Watts O.D.xl.D.xL. Fixed t Adjustablet 

MinQ MaxQ MinQ 

8 (6) t '".X"t,.XI .70 13.5K N.A. 

12 (10)t "t,.X"t,.XI"t. .12 66K 0.27 

II (3) 7".X",.XI 6.15 3.IK N.A. 

1.5 (10) 7".X"t16XI',. .19 21K N.A. 

20 (15)? 7".X"t,.X2 • 11 63K N.A . 

26 7".X"t,.X3 • 11 II OK N.A . 

25 (20)t 8/ISX'ISX2 .22 35K 0.47 

31 (26) 9,ISXS" 8X2 liz .11 55K 0.68 

50 (36)t "',.X"',.X4 .21 119K 1.31 

75 "".X"t,.X6 .33 207K 2.15 

24 3/.X"zX1 I,z .33 13K N.A. 

30 (25). 3'.X"zX2 .28 29K 0.62 

45 (35) 3/.X"zX3 .18 63K 1.17 

51 (40) ""X ".X3',. .22 83K 1.44 

61 (46) 3/.X!/zX4 .27 97K 1.72 

65 (60) 3,.X "zX4',z .31 122K 2.0 

75 (60) "'.X".X5 .35 134K 2.27 

90 3/.X I'zX6 .43 172K 2.82 

lOOt 3,.X "zX6',z .47 186K 3.1 

52 IX"'.X3 .15 43K 0.49 

70 IX""X4 .12 72K 0.75 

85 IX""X5 .16 106K 1.02 

105 IX"'.X6 .20 134K 1.29 

40 (33) I ".X""X2 • 48 7.9K N.A • 

80 1".X"',X4 .12 53K 0.77 

95 I ':"X"'.X5 .17 83K 1.01 

120 1".X""X6 .21 106K 1.37 

130(115) I ',,,X"t,X6',. .23 119K 1.51 

160 I ".X"t.X8 .31 160K 1.96 

115 (160) t I ".X"t.X8',. .32 169K 2.11 

225t I ".X"'.Xl0',. .41 214K 2.71 

235 I ".X"t.XII ". .45 239K 2.94 

251 I ',.X"t,XI2 .48 259K 3.16 

220 I 'i.,x I',.xa',. .41 lOOK 2.69 

275 I "t.XI ""XI 0 ". .55 131K 3.54 

300 IS'.XI "aXI 1"'. .62 151K 4.10 

500* 2'IzX1·'.XI2 .98 58K 6.4 

750* 2".XI"'.XI5 1.30 15K 8.4 

1000* 2 ".XI "'.X20 1.80 105K 11.6 

850* 3 ".XI "'.XI5 -1.65 SOK 10.8 

1150* 3 ",X I "',X20 2.30 69K 15.0 

• Wattages shown In parenthesis are Navy ratings per Mil-R-16109. 
t Resistors shown are standard wattages 
* Add "A" after part number for adjustable types. 
tFor resistance values outside the Ilmits shown, consult M.R.C. 
* Cement coating standard - SWcone available. 

MaxQ 

N.A. 

15.2K 

N.A. 

N.A. 

N.A. 

N.A. 

28K 

40K 

78K 

128K 

N.A. 

26K 

59K 

79K 

93K 

117K 

129K 

167K 

181K 

38K 

66K 

99K 

127K 

N.A. 

48K 

19K 

lOOK 

114K 

IS4K 

163K 

208K 

230K 

250K 

98K 

129K 

149K 

58K 

15K 

104K 

SOK 

69K 

Part No.* 

5-16-Q 

5-28-Q 

7-16-Q 

7-24-Q 

7-32-Q 

7-48-Q 

9-32-Q 

9-40-Q 

9-64-Q 

9-96-Q 

12-24-Q 

12-32-Q 

12-48-Q 

12-56-Q 

12-64-Q 

12-72-Q 

12-80-Q 

12-96-Q 

12-104-Q 

16-48-Q 

16-64-Q 

16-80-Q 

16-96-Q 

18-32-Q 

18-64-Q 

18-SO-Q 

18-96-Q 

18-104-Q 

18-128.Q 

18-136-Q 

18-168-Q 

18-180-Q 

18-192-Q 

26-136-Q 

26-1 68-Q 

26-188-Q 

40-192-Q C 

40-240-Q C 

4O-32o-Q C 

52-240-Q C 

52-320-Q C 

• Unable to find what you need above? The asme cores can be wound with ribbon wire for 
higher wattage capabWty 

CUSTOM BUILT or STANDARD •••••••••••• 
•••••••• • MRC MEETS YOUR EXACT SPECS 

, 

I;"M"L\o,I'AUil'~ fit 
,C~ CH"lM 

'::l~1a() 

M.R.C. can build a resistor to your 
specifications on any of the basic cores 
shown here. (If these do not suit your 
need, contact M.R.C. for engineering 
assistance, as 32 additional cores are 
also available.) 

When contemplating a custom resistor, 
consider the following options to meet 
your exact requirement(s): 

• SPECIAL APPLICATIONS 
• SIZE LIMITATIONS 
• MIL-R-15109 

SPECIAL TOLERANCE-
• Resistance tolerance to + 1 % can be 

manufactured in many cases. 

SPECIAL COATINGS-
• Silicone 
• Cement 
• Sand & Cement 

SPECIAL TAPS-
• Taps can be provided to your 

specifications. 

SPECIAL T.C.-
• Temperature coefficient to 20 ppm/oC. 

SPECIAL WINDINGS-
• Ayrton-Perry (No.n·inductive, round 

wire only) 
• Bilfilar (Non-inductive) 

SPECIAL TERMINALS,... 
• Single and double %" quick-connect 
• Metal sleeve ferrule 
• Live-bracket 

HARDWARE-
• Terminal hardware 
• L-Bracket mounting 
• Spring clip mounting 
• Vertical mounting hardware 

LOAD BANKS-
• M.R.C. will custom design and build 

load banks to your requirements. 

4700 

DEPT. EM, 704 W. VIRGINIA ST. MILWAUKEE, .WI 53204 414·271-9900. 
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UNIQUE HI-OHM RIBWOUNDS .......... . [ .It'RC. ] ~!~\'!~~R~~! ......................... . SAVE SPACE 

Vitreous Enamel 

APPLICATIONS 

Particularly useful where high energy is to 
be dissipated in the lower ohmic ranges. 
Due to its ability to operate at 'higher 
temperatures and dissipate greater heat, 
the ribwound resistor is almost one·half 
the physical size of the equivalently rated 
round-wire style resistor. Ribwound 
wattage ratings are based on a temper
ature rise of 375°C above an ambient of 
40°C. They may be mounted with spring 
clips (thru 1 liS" dia.); thrubolt mount· 
ing hardware, individual or multiple· 
stacked bracket assemblies or live-bracket 
mountings. 

HI-OHM RIBS 
Exclusively from M. R. C. 

You may note on the adjacent chart that 
maximum ohmic values shown for each 
wattage are three or more times that 
normally available. 

This development is the result of the 
installation of precision rib winding 
machines designed and manufactured by 
M.R.C. 

Unique in the industry, these precision 
machines produce a winding with 
extreme uniformity, as close inspection 
of M.R.C. ribwound resistors will reveal. 
The uniform winding allows turns to be 
applied much closer to each other and 
consequently significantly higher resis· 
tances are achieved. 

This means that lower ohmic value round 

wire power resistors may feasibly be 

replaced by HI··OHM RIBS with a signi· 

ficant saving in size. (For a given wattage 

rating. ribwounds are considerably 

smaller physically.) 

704 W. VIRGINIA ST .• MILWAUKEE, WI 53204 • (414) 271-9900 

Ribwound Resistors 

BASIC CONSTRUCTION 

Crimped ribbon resistance wire is edge· 
",ound and then locked to the ceramic 
core with vitreous enamel. Resistance 
wire is spot-welded to the terminal 
bands. Ribwound resistors can be 
furnished in fixed, adjustable, or tapped 
styles and are also available with cement 
coating. 

'1\'\\ .'11)') ,)1 \ 

. .. 
• 

WATTS CORE SIZE 

0.0. x 1.0. X L. 

40 S,leXs'16X2 

50 ".X".X2 

60 3/4 X "2X2 ',Z 

75 3/4 X"zX3 

90 9" eXs/, eX4 

100 3/4 X "zX3 '/z 

110 3'4X "zX4 

120 (lID) 3/.X '/zX4',z 

135 3'4X ',ZXS 

150 I "eX3/.X4 

160 3/.X"zX6 

160 (155) 1 "aX3'.X4'1. 

175 1 "eX3/.X4',z 

180 3,.X "zX6 "z 

2Z0 1 '/aX 3'.X6 

225 (220) 1 "eX3'.X6'/e 

240 (240) tl'aX3/4X6 "2 

300 (300)' t \X3/4 XS"2 

375 1 '/aX3'4Xl0',z 

400 t "aX3/4Xl1 "4 
400 (400) \ 5'aX1 'taXa "z 

420 1 t/8X3/~X113/4 

500 (600) ,s'aXl"aXl0'/z 

550 (550) 1 s'eX1 "aX 11 3'4 

750; Z".X1·'.XI2 

1000; Z".XI·'.XI5 

1500; 2 ".X I ·'.X20 

2000; 3".XI 3'.X20 

OHMS OHMS OHMS 

0.1 1.0 6.0 

0.15 1.25 8.0 

0.2 1.5 10.0 

0.25 2.0 12.0 

0.4 2.5 15.0 

0.5 3.0 20.0 

0.6 4.0 25.0 

0.75 5.C. 33.0 

Many 300 watt units are stocked in both fixed 
and adjustable styles. Listed are the more 
popular 300 watt. ohmic values. All other 
wattage ratings and styles are made to order . 

OHMIC RANGE# PART NUMEU;;R 

FIXED ADJ. FIXED ADJ. 

• 010-9.4 N.A • 9-32- n R 

.010-6.1 N.A. 12-32- n R 

.010-12.2 N.A. 12-40- n R 

• 01D-18.3 N.A • 12-48- n R 

.016-28.0 .014-25.0 9-64- n R ~ 

.013-24.0 .011-20.0 12-56- Q R It: 
0 

.016-30.0 .014-26.0 12-64- Q R II. 

.020-36.0 .018-32.0 12-72- Q R It: 

.022-42.0 .020-39.0 12-80- Q R ~ 

.023-44.Q .020-39.0 18-64- Q R III 
to 

.029-55.0 .027-51.0 12-96- Q R ::J 
to 

.025-49.0 .022-43.0 18-68- Q R i= 
Ul 

.027-53.0 .024-48.0 18-72- Q R m 
::J 

.032-61.0 .030-57.0 IZ-104-QR III 

18-96- Q R 
to 

.041-80.0 .038-74.0 ::J 

.035-77.0 18-98- Q R 
m 

.04D-82.0 It: 

.041-89.0 .038-83.0 18-104- rl R III 
m 

.057-125 .055-119 18-136- Q R ::!: 
::J 

.074-161 .071-155 18-168- n R Z 

.077-168 18-180- Q R 
to 

,080-174 It: 

26-136- Q R 
cI: 

.066-159 • 062-149 .. 

.084-183 .081-177 18-188- Q R III 
::!: 

.087-200 .083-200 26-168- Q R cI: 
Ul 

.100-240 .096-230 26-188- Q R III 
Ul 

.140-166 .13D-157 40-19Z- rl RC ::J 

.183-Z10 .176-200 40-240- Q RC 

.250-300 .240-290 40-320- Q RC 

.300-390 .29D-380 52-320- Q RC 

II Standard resistance tolerance is +10." - closer on request. 
t Stock wattage - see stock Ust -JUs page. * Cement coating is standard rather than vitreous enameL 

Wattages In parenthesis are Navy ratings per MU-R-16 109. Form EW. 

UNIQUE HI-OHM RIBWOUNDS .......... . 
......................... . SAVE SPACE 

DEPT. EM. 704 W. VIRGINIA ST. MILWAUKEE. WI 53204 414-271·9900 
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4700 RESISTORS 

ON TIME DELIVERIES, ..................... . 
........... . DATE GUARANTEED when required 

704 W. VIRGINIA ST. MILWAUKEE, WI.53204 414-271-9900 

PCB Printed Circuit Board Resistors * 

1----- L .:;:M"'AX:.:.... ----t,L.L 
+ ;11::-

.37 

'"'-*-
1---A:!:.03 

or to spec 

• 195 dia. 

FIXED PCB'S 
FEATURES 

WATTS L A 0 MAX. OHMS 

3 I 0.6 13164 20,000 • BUilt·in standoff keeps board cool. 

5 I 114 0.9 13164 38,000 • Mounting feet prevent rocking. 
7 I 518 1.3 13164 69,000 • Power ratings 3 to 20 watts. 
10 2.1 1.7 13164 86,000 • Complete OHM range. 
15 2.1 1.7 5116 85,000 

- • One'piece, welded terminals 
20 2112 2.2 5116 113,000 • Rectangular leads .020 x .040 in. 

ADJUSTABLE PCB'S • Silicon base coating. Vitreous 
enamel coating available. 

WATTS L A D MAX. OHMS • Standard tolerance ±5%. 
15 2.1 1.7 5116 2,000 * 
20 2 112 2.2 5116 3,000 * • 20 PPM upon request. 

• Patent #3,462,651 
*=FOR HIGHER OHMS, CONSULT FACTORY 

TERMINALS TO CUSTOMER SPECIFICATIONS-Screw Lug.Quick-Connect . 

WATTS 

Ratings at 275°C rise 
showi ng benefit of 
mounting flush for 

DIMENSIONS PART NUMBER 

full heat sink.n 

Without Heat Sink With Heat'Sink A B C (Specify Terminal) 

20 45 I ,7/16 17/8 12M16-Q t 

40 70 2 1'2 3 33/8 12M40-Q * 
--50 3 11/16 -4('e 

-
4 9'16 12M59-Q * 100 

4700 

t t Ratings based on mounting on steel panel 10" x 10" x .040"; (heat transfer to heat sink is 
improved by the use of thermal conductive grease or epoxy). 

T Std. tenninalls 3/16" wide with hole, Type AB. * Std. $ennina\ is single quick connect, Type H. 

Metal Case 

FEATURES 
• Rugqed yet small. 
• Highly stable. 

Axials 

APPLICATIONS 
• Electronic Circuitry 
• Printed Circuits 
• Radio, Television and 

Sound Reproduction 
• Miniature Controls 

• Matched expansion in core caps and coating for 
temperature stability. 

• Standard 5% tolerance over 1 ohm, available in close 
tolerances on request. 

• Wattage ratings based on 325"C rise at 25"C ambient. 
• Standard Sizes-3, 6.5, 11 watts. 
• Leads Hot Tin Dipped. 

High Heat Sink-flush mounting dissipates 
heat. 
20 to 100 Watts higher on Specials 
Quick Connect or Screw Terminals 
Save: Space -First Cost- Assembly Cost 

Patent #3,581,266 
WRITE FOR ADDITIONAL INFORMA TION 

Ovals 

OVAL RESISTORS are for use where 
space saving is desired and where the 
use of the 'Heat Sink' function of the 
metal chassis, rack or panel may be 
employed. Resistance tolerance of 
+5% is standard except on low resis
tance and multi-tapped units. 
COATINGS of vitreous enamel or 
silicone base are offered. 

OVALS are available in regular or 
miniature sizes; an original develop
ment of MI LWAUKEE Resistor. 

1·2006 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 

[~ ) "!~W.~!lR~~! 
704 W. VIRGINIA ST .• MILWAUKEE, WI 53204 • (414) 271-9900 

Grid Resistors "* 

For High 
Current and 

High Power 

Circuits 

RESISTORS 

EXCLUSIVE PATENTED·, PRE-FORMED .•..••.... 

. . . . . • • . GRID ELIMINATES WARPING PROBLEMS 

COMPUTER AIDED DESIGN -
All Milwaukee Grids are designed 
for the specific application involved 
at no extra cost. Without the 
constraints of standard resistance 
and curr~nt ratings, Milwaukee 
can offer a grid for your exact 

need, often at a considerable 
saving in cost. 

2 DECK BRACKET MOUNTED 

APPLICATIONS WHERE 

RUGGED MILWAUKEE GRIDS 

ARE IN USE.. .......... . 

• Motor Starting 

• Speed Control 

• Braking 

• Power Systems 

• Heaters 

• Crane Controls 

• Dummy Load!" 

• Grounding Resistors 

• Feedback Resistors 

* Patent 3,212,045 

EXCLUSIVE, PATENTED*, PRE-FORMED ...... . 
. . . . . . GRID ELIMINATES WARPING PROBLEMS 

DEPT. EM, 704 W. VIRGINIA ST. MILWAUKEE, WI 53204 414·271·9900 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

4700 

1'2007 



4700 RESISTORS 4700 

PRECISION THICK/THIN FILM 
CHIP RESISTORS 

=JMasl=Jll= 
MINI-SYSTEMS, INC 

20 David Road, P.O. Box 69, North Attleboro, MA 02761 
TELEPHONE: (617) 695-0203 - TWX NO. 710-348-0564 

BONDING AREAS -,--......... 
RESISTOR 
BODY 

MINI-SYSTEMS, INC., thick/thin film chip resistor components are ideally suited for 

96% ALUMINA 
SUBSTRATE 

. the fabrication of microelectronic circuits where tight resistance tolerance, wide range 
of resistance values, or short production runs make the conventional screening and 
firing of thick/thin film resistance networks too costly. MINI-SYSTEMS, INC., chip 
resistors are made from a carefully engineered selection of materials. Geometries are 
mechanically precise and uniform. Careful testing and inspection result in the highest 
quality resistors. 

STANDARD "MSR" SERIES 
• Sizes Available: .035" x .035" up to .661" X .494". 

• POlS Rating (25°C free air): 35 mW to 12,000 mW. 
• Resistors manufactured with palladium silver or platinum 

gold. 

• Tolerances available: ±.25%, 1%,2%,5%,10%, and 20% 
for most resistance values. 

• All types available in untinned versions for conductive epoxy· 
attachment. 

• Hi-Rei screening available on all resistor types. 

• Backside metalization available upon request. 

• "Flip-Chip" resistors are solder tinned (SN-62). 

• Wire bond resistors have gold metalization optimized for 
wire bonding. 

• Sandwich metalization standard on all wrap-around resistors. 

Wrap-Around Terminations 

PDIS Rating 
25°C Free Air 

WA- Size (L xW) (MilliwaHs) Ohmic Range 

10 .040 x .037 35 10 to 75MO 

4 .057 x .052 125 10 to 100MO 

13 .083 x .052 200 10 to 100MO 

9 . 110 x .052 250 10 to 100MO 

7 .110x .102 500 10 to 100MO 

24 . 160 x .052 300 10 to 100MO 

Write for free literature with detailed resistor chart. 

ESTABLISHED RELIABILITY 
QPL MIL-R-55342 

CHIP RESISTORS FOR ALL 
CRITICAL APPLICATIONS 

• Sizes 55342/1 .through /6 

• Terminations Available: S, R; W, T, U 

• Tolerances Available: F, G, J, K 

• Meet or exceed Characteristic M 

• Delivery: Typically 4 to 6 weeks ARO 

NEW LOW COST "JR" SERIES 
COMPUTER/INDUSTRIAL GRADE 
WRAP AROUND CHIP RESISTOR 
TYPE #JR13 - .075(L) x .050(W) x .017(T) 

• Resistance Range: 100 to 10MO to standard EIA/MILIIEC 
resistance decade values. 

• POlS Rating (25°C free air): 200 milliwatts. 
• Untinned for either epoxy or solder attachment. 
• Immediate delivery from stock. 

THIN FILM 
MSTF-2 SERIES MSTF-3 SERIES 

(.020" x .020") (.030" X .030") 

MSTF-4 SERIES CUSTOM NETWORKS 
(.040U x .040") 

MSTF-3 FORMAT A MSTF-3 FORMAT B 

• Nichrome or Tantalum Nitride 
• Choice of Substrates: 

a) Oxidized Silicon -.010" ±.003" 
Oxide Thickness -12,000 A ±2,000 A 

b) Ceramic,99.6% -.010" ±.001" 

• Values range through the RETMA Series from 1n up to 
10 megohm, depending on chip size . 

• Tolerances: ±20%, 10%,5%,2%,1%,0.5% and 0.1% for 
most values . 

• Backside gold available (3,000 A typ.) on request. 

• MSTF-3 series includes standard center tap dual resistor 
pattern. 

• Visual requirements designed to meet MIL-STD-883 Method 
2010.6 with full lot traceability of material and processing. 

• Bond pad size: .005" x .005" minimum. Bond pad conductor 
material: Gold (10,000 A typ.) standard. Bondable with nor
mal wire bonding methods, such as thermocompression, 
thermosonic, or ultrasonic. 

• Nichrome resistors passivated with silicon dioxide (5,000 A 
typ.) for moisture protection and reliability. TCR (absolute) 
can be provided from 0-25 ppm. Special TCR's available on 
request. 

• Noise: -30 to -35 dB typical for most values. 
• Stability: 0.05% max. 0.02% typical. ± .003% typical Ratio. 

(After 1000 hours @ + 125°C.) 
• Trimmable: Designed for later active trimming with Xenon or 

YAG Laser. 
• Chip or Packaged 
FOR ANY CUSTOM REQUIREMENTS, CONTACT FACTORY 

THICKITHIN MULTILAYER SUBSTRATES/ 
HYBRID MICROCIRCUITS 

MINI-SYSTEMS, INC. has the latest materials technology pro
cessing capabilities for thick film multilayer substrates/mono' 
lithic thick film substrates, and custom resistor networks 
coupled with complete facilities for hybrid assembly, packag
ing, and testing. Fully automatic wire bonders and fully auto
matic laser trim systems give substantial production quantity 
capabilities. 

1-2008 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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sip 
resistor networks 

.100 MAX. 

.9X10:;~8125lt -n-
o :~~g ~l~. +.010 

-J l- .100 --H--r-
.020 

Ya Watt H = .200 
Ya Watt H = .250 

(unit: in.), 

% Watt H = .336 (Except RSC_Y-.250) 

X-CIRCUIT Y-CIRCUIT 
No. of No. of 

No. Pins Elements L No. Pins Elements L 

4 3 0;395 6 3 0.595 

5 4 0.495 8 4 0.795 

6 5 0.595 10 5 1.024 

7 6 0.695 12 6 1.200 

8 7 0.795 Z-CIRCUIT 
9 8 0.895 

10 9 1.024 No. Pins 
No. of 

Elements L 
11 10 1.100 6 8 0.595 

12 11 1.200-- 8 12 0.795 

13 12 1.300 

SPECIFICATIONS 
Electrical 

Temp. Range: 
Resistance Range: 

Resistance Tolerance: 
Temp. Coefficient: 

Power: 

9 14 

10 16 

-55°C to +125°C 
470 to 750Ko 

0.895 

1.024 

(220 to 1 MO available on special request) 
±2% (G), ±5% (J), ±10% (K), ±20% (M) 
±200 ppm 1°C max. 
(±100 ppmloC max. on special order) 
RSC-125 mW max.! resistor or 1.5W 
max.!package (whichever is smaller) 
RSH-250 mW max/resistor or 2.5W 
-'!I~x.!package (whichever is smaller) 

STANDARD RESISTANCES 

4700 

"""iD ERiE I 
MURATA ERIE NORTH AMERICA, INC. 

X-Circuit - Parallel , 7 
o • R n 

12 Elements Max. N = Pins 4 through 13 

V-Circuit - Discrete 

~ iWl /1 \Fil 
cb ®® @ II @ 0 

N = 6, a, 10 and 12 Pins 
6 Elements Max. 

Z-Circuit - Double Termination 

1 

16 Elements Max. N=6,8,9and10 Pins 

Power Derating 
Characteristics: 100% 

Mechanical 
Substrate Material: 
Resistor Material: 
Lead Pull Strength: 
Lead Material: 

I 
I 
I 

---1=------
I 
I 
I 
I 
I 
I , 

25 70 125 
AMBIENT TEMP. ("C) 

Alumina 
Cermet, thick film 
2lbs. 
Tinned Copper Alloy 

150"C 

Res. (ohms) Code Res. (ohms) Code Res. (ohms) Code Res. (ohms) Code 
100 101 lK 102 
150 151 1.5K 152 
220 221 2.2K 222 
330 331 3.3K 332 
470 471 4.7K 472 
680 681 6.8K 682 

TYPICAL RESISTANCE COMBINATIONS* 
R,/R, R,/R, R,/R, 

160/240 330/390 330/390 
180/390 330/470 1.5K/3.3K 
220/330 330/680 3K/6.2K 

PART NUMBERING SYSTEM 
RSC 6 X 

I 
--.I T T I 

SINGLE IN-LINE NO. OF PINS CIRcuh TYPE 
RESISTOR NETWORK X = Parallel 
RSC = YaW Y = Discrete 

10K 103 lOOK 104 

15K 153 150K 154 

22K 223 220K 224 

33K 333 330K 334 
47K 473 470K 474 

68K 683 680K 684 
.. • Note 1: In add Ilion to R,-R, resistance combmatlons, the tYPIcal resistor 

combinations shown in the chart are available on special order. 
2: RC networks also available. Contact Murata Erie for iechnical 

details. 
MARKING: Pin 1 Location Res. Value 

No. of Pins 
~ 

Tolerance 
Circuit Type 4 RSH V4W only 

102 G 
T L 

I 
RESISTANCE CODE RESISTANCE TOLERANCE 
First two digits are signiff- G = ±2% K = ±10% 
cant. Last indicates num- J = ±5% M = ±20% 

RSH = %W Z = Double Termination ber of zeros. 

_ERIE I 
MURATA-ERIE NORTHAMERICA,INC. 1148 Franklin Rd., S.E., Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 2009 
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posistor® positive temperature 
coefficient resistors 

."""in ERt~ I 
MURATA ERIE NORTH AMERICA, INC. 

Murata Erie Posistors are basically positive temperature coefficient 
resistors with a very well defined resistance-temperature "knee" and 
the unique ability to "switch" relatively large amounts of power. They 
may also be used as self-regulating heating devices at useful power 
levels and as control devices for high power heaters. Applications 
include temperature sensing, over temperature and over current pro
tecti.on and motor starting to name a few. 
Products utilizing Positors are extremely safe and reliable and offer 
all of the design, manufacturing, repair and sales advantages of solid 
state technology. 

• Compact 
• Reduced component count 
• Extremely reliable 

• Long term reliability 
• Shock and vibration immunity 
• Nonflammable case and 

insulation available 
• "Step less" temperature control • No electrical or acoustical noise 
• Simple repair or replacement • No electrical contacts 

FOR MOTOR STARTING 
Provides a smooth, solid state 
electronic starting device for single 
phase motors utilizing a split
phase starting winding or for PSC 
motors as a direct replacement for 
starting capacitors and switches. 

FOR SEMICONDUCTOR OVERLOAD 
PROTECTION 
Senses the case temperature of 
high power semiconductors and 
appropriately reduces the power 
dissipation when dangerous power 
or current levels are reached by 
switching to a high resistance state 
and reducing base bias current. 

FOR CIRCUIT PROTECTION 
Provides overcurrent protection in 
a variety of applications. When 
connected in series with the pro
tected device, Posistors limit the 
circuit current to a predetermined 
value - above that value they 
switch to a high resistance state 
and limit the current to a safe level. 

FOR FREEZE PROTECTION . 
Designed for water filled pipe 
freeze-protection. Self-temperature 
regulating. As temperature de
creases the Posistor power dissi
pation increases creating more 
heat that is conducted to the pipe 
(approximately 25 watts @ - 200C). 

"""in ERiE I 

FOR DEGAUSING 
Used in series with CRT degaus
ing coils, the Posistor functions as 
an automatic switch that goes to 
a high resistance state in a fixed 
time period after power is applied, 
effectively eliminating the current 
that flows through the degausing 
coil. 

FOR TRANSFORMER PROTECTION 
These devices are connected me
chanica"y to the transformer core 
and electrically in series with the 
transformer primary. If core tem
perature exceeds temperature 
specs, the Posistor switches· to a 
high resistance state and limits 
input current. It resets automati
cally when temperature returns to 
normal. 

FOR HIGH POWER HEATING. 

PELLET HEATERS 

Posistors for heating are self-tem
perature regulating with fast ther
mal response and power ratings to 
170 watts. 

Basic Posistor elements are avail
able in a variety of shapes and 
electrical characteristics to meet 
custom application requirements. 

MURATA ERIE NORTH AMERICA, INC, 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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4700 RESISTORS 4700 

high voltage resistors 
I!!iDERiE! 
MURATA ERIE NORTH AMERICA, INC. 

"""ill ERiE! 

HV resistors 
Murata Erie's line of high voltage resistors 
are designed to replace high voltage car
bon film resistors and feature an extremely 
rigid alumina substrate with a deposited 
thick film resistance element for maximum 
electrical and mechanical stability. 

Three models are offered - the P Series is 
for subassemblies that will be. encapsulated 

SPECIFICATIONS 

Voltage Range 
Resistance Range 
Power Rating 
Operating Temperature Range 
Temperature Coefficient 
Tolerance 

in epoxy resin after assembly, the D Series 
which is supplied completely encapsulated 
and the F Series which is supplied encap
sulated but without leads. 

Murata Erie's application engineers are 
available to aid in the selection of exactly 
the right high voltage resistor to meet 
specific application requirements. 

10 to 35 KV 
1 to 5000 Megohms 
3 to 5 Watts at - 70°C 
-25°C to +130°C 
±150 ppm/oC 

±2% to ±20% 

focus adjusting resistors 
Murata Erie's focus adjusting resistors are 
designed to meet the stringent demands of 
high voltage CRT power supply applications. 
They are offered in a variety of configurations 

including those with integral capacitors and 
multiple taps such that most application 
requirements can be easily met. 

TYPICAL CHARACTERISTICS 
Item Condition Performance 

Rated Power Ambient Temperature: - 20°C to + 70°C 3WMax. 
Temperature Coefficient Ambient Temperature: -20°C to +120 0 C ±300ppm/oC 
Voltage Coefficient Impressed Voltage: 1/10 Rated Voltage ±3 ppm/Volt 

(to rated Voltage) 
Load Life Ambient Temperature: 70°C; Impressed Voltage: ~R~ ±5"10 

Rated Voltage; Impressed Time: 1000 hours ~N;;; ±3"10 
(90 minutes ON, 30 minutes OFF) 

Humidity Ambient Temperature: 40°C; Relative Humidity: ~R;;; ±5"10 
Characteristics 95%; Shelf Time: 1000 hours ~N::; ±3"10 
Thermal Shock 1 cycle is -30°C (1 hour) to +1300 C (1 hour)- ~R~±3% 
Characteristics Repeat 10 cycles ~N::; ±2"10 
Withstanding Voltage Impressed Voltage: 1 Y2 Rated Voltage; ~R~±3% 

Impressed Time: 1 minute ' No failure 
.6.A denotes vanatlon of resistance value. .6.N denotes vanatlon of lapped resistance rallo. 

MURATA ERIE NORTH AMERICA,INC. 1148 Franklin Rd., S.E., Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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4700 

RESISTORS 

TYPE S RESISTOR ITEM DESCRIPTION 
Sage Part Number identification consists of a combination of nu
merals and letters according to the following guide. This is the 
nomenclature ordinarily marked on resistors and it fully serves the 
purpose of purchased item description except for limited cases of 
special testing. Note that grouping of characters is not constant, 
but varies to fit descriptive need of a given part. 

STYLE DESIGNATION 

Body type, 

·A.······ .. ···~······/ .~~ ... " ... '. 
~ .... ,' .. ' 

j':.'" . 
TYPEC 

TYPE C 
METAL 

SHEATHED SAGE 
RESISTORS BODY 

STYLE 
Similar in all respects NO. 
to Type 5, fully insulated 

1005 plus addition of metal 
sleeve for heat sink 

2005 mounting in spring clip 
holders. 

2505 Full heat sink rating. 

Rating 3005 
STYLE Watts 

5005 
Full 
heat 10005 
sink 

rating 11005 

2200C 6 12005 

12405 

2250C 6 12505 

13COS 

2400C 7 14005 

15005 

2550C 11 15505 

2600C 14 16005 

17005 

19005 

19505 

If 
applicable 

Nominal Value, Ohms (decimal symbol, as required, 
is used in both nominal value and tolerance) 

±% tolerance 

Core Material and Process Classification: 
Blank entry indicates regular steatite core, commercial processing 
A = alumina core, commercial processing P = alumina core, High Rei processing 
B = beryllia core, commercial processin M = beryllia core, High Rei rocessing 

.. ¢ 

TYPES 

NS = non-ind wourid 

TYPE S CONSTRUCTION 
ShOWIng ceramIc core, spaced single layer Winding, welded 

to stainless steel cap, and multiple layer coating, 

Copperweld leads 60/40 Hot Solder Dip. Lead Length 2" ±J1,' is supplied on 
all sizes unless otherwise specified on purchase order. 

'Except 2505 'and 5005 Styles, which are 1112" minimum. 

WATTAGE DATA, 
(25°C AMBIENT) 

BODY STD. RESISTANCE RANGE 
SAGE PHYSICAL DATA DIELEC-

CAPABILITY LEAD TRIC 
CHAR. CHAR: WIRE BODY BODY STRENGTH REGULAR NON-

IND. G OR U V AWG LENGTH DIAMETER VOLT WINDING INDUCTIVE 
STD. 275°C 350°C NO. INCHES INCHES rms MIN. MAX. MIN. MAX. 

1 1.2 1.7 24'.020 .400 Nom.' .094±.031 500 0.1 8400 10 3000 

2 2.1 3 24-.020 ,400 Nom,' ,125±.031 500 0.1 11,000 10 3900 

.25 .6 1 24·.020 ,250±.031 .078±.016 500 0.1 3800 10· 1350 

3 3 3.6 24-.020 .400 Nom,' .187±.031 500 0.1 15,000 10 5300 

,5 .9 1.2 24-.020 .312+.031 .078+.016 500 0.1 5000 10 1750 

1 1.2 1.7 24·.020 .406±.031 .094±.031 750 0.1 8400 10 3000 

2 2.3 3.4 20-,032 .500±.062 .125±.031 1000 0.1 15,000 10 5500 

2,3 3 4 20-.032 .500±.062 .187±.031 1000 0.1 20,000 10 7000 

3 3.2 4.2 20-.032 .562±.062 .187±.031 1000 0.1 24,000 10 8400 

2,3 3.5 5 20·.032 .812±.062 .187±.031 1000 0.1 40,000 10 14,000 

3 4.2 5,5 18-.040 .625±.062 .250±.031 1000 0.1 30,000 10 10,500 

3,4 4.3 5.6 18'.040 .750±.062 .250±.031 1000 0.1 42,000 10 15,000 

5 5.3 7.5 18-.040 .875±.062 ,312±,031 1000 0,1 71,000 10 25,000 

5 6 8 18-.040 1.000±.062 .312±.031 1000 0.1 88,000 10 31,000 

7 7 9 18-.040 1.219±.062 .312±.031 1000 0.1 114,000 10 40,000 

10 10 12 18-.040 1.781±.062 .375±.031 1000 0.1 230,000 10 80,000 

7 10 12 18-.040 1.375±.062 .431±.031 1000 0.1 210,000 10 73,000 

10 11 15 18·.040 1.937±.062 .431±.031 1000 0.1 314,000 10 110,000 

Body dla. may exceed that of 1I00NS and smaller sizes, also values less than O.ln. • Clean lead to clean lead = .450 Max. 

1·2012 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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.. 

~ .• ' .. """' .•. ~'.,.:., .. '.' ~"i:;i:;r;~ . 

.... ~~~WUY. 
ORANGE STRE~T, DARLINGTON, S. C. 29532 
(803) 393·5421 -TWX 810~665·2182 

INDUSTRY'S FINEST RESISTORS 

4700 

RESISTORS 

M I L-R-39007 
ESTABLISHED RELIABILITY 
FAILURE RATES M, P, AND R .01%/1000 HRS. 
RESISTANCE TOLERANCE ± 1 % 
TEMPERATURE COEFFICIENT 

ALL STYLES AVAILABLE WITH 
SOLDERABLE {S} OR WELDABLE (W) 

TERMINALS 
ALSO: NON-INDUCTIVELY WOUND (N) 

±20 PPM/oC MAX. 10n AND HIGHER 
±50 PPM/oC MAX. ln TO 10n 
±90 PPM/oC MAX .. 1n TO ln 

TYPE DESIGNATIONS 
DETAIL 

MIL STYLE SPEC. NO. 
RWR80S 18E 
RWR80W 18E 
RWR81S 19C 
RWR8lW 19C 
RWR89S IllC 
RWR89W IllC 
RWR84S IIOC 
RWR84W /lOC 
RWR71S 150 
RWR71W 150 
RWR74S 16C 
RWR74W 16C 
RWR78S 17C 
RWR78W /7C 

EXAMPLE PART DESIGNATION: 
RWR·74 5 

Body stYle~minals/ 
S - Solderable 
W-Weldable 
N - Non·inductive 

SAGE STYLE 
1009SM 
1007SM 

259SM 
257SM 

1249SM 
1247SM 
1509SM 
1507SM 
1259SP 
1257SP 
1509SP 
1507SP 
1709SP 
1707SP 

49R9 -r 
Nominal res., n. Three significant 
digits plus fourth indicating 
number of zeroes. Below lOOn, 
R·decimal and following digits 
are significant. 

MIL·R·26E TYPE DESIGNATIONS 

MIL 
STYLE 
RWSSV 
RWS6V 
RW67V 
RW68V 
RW69V 

EXAMPLE: RW69 
.;.. 

80dy 
Style 

SAGE 
STYLE 
19005 
19505 
lS50S 
17005 
12005 

V 
.;.. 

MIL 
WATTS 

7 
14 

6.5 
11 
3 

DEFINED OHMIC RANGE 
Single layer wound 
. 00175 min. wire dia. 

.1-S100 

.1-9100 

.1-3600 

.1-8200 

.1-910 

471 
.;.. 

.001 min. wire dia • 

.1-8200 

.1-20K 

.1-2K 

Characteristic. Nominal resistance, g. Two significant digits plus third 
V orily indicating number of zeros. Below 10!!R = decimal and 

(350° C max.) last digit is significant. 
TOLERANCE: ±5% for values H1 and up; ±10% below H1. TC: ±260 ppm/oC 20g and up; 400 ppm/o below 2m1. 

MIL 
STYLE 
RW70U 
RW74U 
RW78U 
RW79U 
RW80U 
RW8lU 

EXAMPLE: 

SAGE 
STYLE 
10005 
IS00S 
17005 
12405 
1000SB 

250SB 

RW70 
.;.. 

Body 
Style 

DEFINED OHMIC RANGE 
MIL VOLTAGE Max. for .001" Max. for .0008' 

WATTS Max. Min. wire (Navy) wire(all other) 
1 .1 1210 3160 
S 300 .1 12100 38300 

10 720 .1 40200 90900 
3 135 .1 3S70 lOS00 
2 .1 1240 3160 
1 25 .1 649 

U 49R9 F 
.;.. .;.. 1 

Characterisjic. Nominal resistance, n. Three significant Tolerance ± % 
U only digits plus fourth indicating number of F = 1.0% 

(275°C max) zeros. Below lOCUR decimal and following B = .1% 
digits are significant. 0 = .5% 

TC: ±30 ppm/oC 10!] and above/±50 ppm/oC H! to 10!!/±9'0 ppm/oC below H!. 

MIL WATTS 
@ 25°C 

2 

1 

3 

7 

2 

5 

10 

F 
T 

Tolerance 
±l% 

AVAILABLE RESISTANCE 
RANGE 

. IOn to 2.67K 

. IOn to 1.0 K 

.10n to 4.12K 

.10n to 12.4K 

.10n to 16.2K 

.10n to 12.IK 

.10n to 39.2K 

R 
T 

Life failure rate 

SAGE SILICONE COATED fixed wire· 
wound units are not ordinary power 
resistors. They provide remarkable mini· 
aturization vs. required wattage perform· 
ance. Sage has pioneered the area of 
power handling capacity combined with 
precision and stability features ordi
narily associated with Mil·R-93 resistors. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'2013 



SA'GE TYPE M item identification is as follows: 

3225 M 360 t ±% tolerance J 
applicable 

Nominal value, Ohms. Decimal symbol, as 
required, is used in both nominal value and 
tolerance. 

Core Material & Process Classification. 
Blank entry indicates regular alumina core and 
commercial processing. 
B = beryllia core, commercial processing 
P = alumina core, High Rel'processing . 
M = beryllia core, High Rei processing 

M for regular single layer winding 
NM for non-inductive winding 

Body style 

RATED WATTS 
25°C AMBIENT 

STYLE SAGE MIL·R·18546 
DIELEC· WORK· 

TRIC VOLTS 
IONCHA~~IS ON TEST MAX. 

MIL·R FREE CHAS· FREE VOLTS DC or 
SAGE 18546 STD REL AIR SIS AIR rms rms 

3105M RE60G 8 6 4 5 3 1000 440 
3105NM RE60N 8 6 4 5 3 1000 260 
3010M RE65G 14 10 6 10 6 1000 650 
3010NM RE65N 14 10 6 10 6 1000 380 
3225M RE70G 25 20 12 20 8 1500 1000 
3225NM RE70N 25 20 12 20 8 1500 790 
3550M RE75G 50 40 16 30 10 2000 1500 
3550NM RE75N 50 40 16 30 10 2000 1500 

OUTLINE 'DIMENSIONS 
STYLE 3105 M 3010.M 

Dimensions: inches NM NM 

A± .062 1.125 1.375 

B ± .005 ,490 .625 

·C±.OlO ;078 .094 

D ± .005 .444 .562 

E ± .016 .600 .750 

F± .062 .250 .312 

G ± .015 .334 .406 
H ± .015 .245 .312 

J ± .015 .646 .812· 

K ± .005 .093 .093 

L ± .015 .317 .422 

M ± .015 .145 .219 

N ± .0lO .075 .078 

. P ± .015 .156 .187 

R ± .015 . 078 .094 

Mount Screw #2 #2 

Terminal ± .005 . .050 .085 
Punched Holes 

STD. RESISTANCE 
RANGE, OHMS 
MIN. MAX. 

.1 24,000 
1.0 8400 

.1 30,000 
1.0 10,500 

.1 71,000 

1.0 25,000 

.1 230,000 

1.0 80,000 

3225 M 
. NM 

1.937 

.781 

.172 

.719 

1.062 

.437 

.500 

.390 

1.094 

.125 

. 5(:i2 

.312 

.078 

.344 

.. 172 . 

#4 

.085 

MIL·R·18546, 
OHMS 

MIN. MAX. 

.1 3320 
1.0 1650 

.1 5620 
1.0 2800 

.1 12,000 

1.0 6040 

.1 39,200 

1.0 19,600 

3550 M 
NM 

2.781 

.844 

.172 

1.562 

1.906 

.437 

.562 
,422 

1.156 

'.125 

.625 . 

.344 

.094 

.344 

.172 

#4 

.085 .. 

4700 

RESISTORS 

TYPE MB 
HIGH WATTAGE 
BERYLLIUM OXIDE CORES 

RATED WATTS 
25°C ambient 

chassis free 
STYLE mounted air 

3105 ~~B 15 6 

30lO ~~B 20 8 

. 3225 ~~B 35 14 

3550 ~~B 50 20 

MB sullic designates regular single layer wind. NMB 
non·inductive wind. 

RE65 . G 

t. .+. 
style Characteristic. 

275°C Max. 
G for regular in· 
ductive winding. 
N for non·induc-

tive winding. 

IDOl 

.+. 
Nominal resistance, U. 
±l % only. Three sig· 
nificant digits plus 
fourth indicating num
ber of zeros. Below 
lOO!l R = decimal and 
following digits are 
significant. 

T.C. ±30 ppm/oC 2000!l and above 
±50 ppm/oC under 2000!l 

TYPE M - METAL 
CLAD CHASSIS 
MOUNT RESISTORS 

rL1 '[L= A • M i ... E ~----+ F1 . . I 
N-1 r I c{rR D '-:~r---' D1 ._1 -' I radius~'- 1 I H 1 t 

I~L~_:.±4 I . ,J j 1 _. ..; KJ! ! 

dia. 

Leads: Copperweld, 60·40 Solder Coated 
Body: Black Anodized Aluminum 

1·2014 For manufacturers' sales offices refer to Manufacturers & Sale.s Offices Directory EEM 1983 
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OHMTEK Precision Resistor Networks 
Wirewound Performance in Contemporary Packages 

Features: 

DUAL-IN-L1NE 
HERMETIC 
Meets Mil-R-83401 Char-

. acteristic "C" for military 
and other environmental 
extremes. Available 8 .. 14, 
16 and 18 leads. 

SINGLE-IN-L1NE 
MIL-GRADE 
Meets Mil-R-83401 
Characteristic "V". 3-13 
lead ceramic sandwich 
construction in high and 
low profile versions. 

FLATPACKS 
Hermetic or non-hermetic 
meet Mil-R-83401 Char
acteristic "C", "V" or 11K". 
Available in 14 through 
28 lead packages. 

LEADLESS CHIP 
CARRIERS 
Hermetic or ceramic sand
'wich JEDEC packages. 
Standard and custom 
schematics available. 

• Standard circuits for military and commercial 
applications. 

• Custom circuitsas required for demanding 
applications. 

• Nichrome or Tantalum based films optional. 

• Wide packaging styles - standard hermetic 
or versatile custom pin counts with ceramic 
sandwich and conformal coated styles. 

• Full Mil-spec screening available in-house. 

• Rugged construction provides dependable 
performance at minimum cost. 

• Network reliability greater than discrete 
resistor arrays. 

DUAL-IN-L1NE 
CERAMIC SANDWICH 
Meets Mil-R-83401 Char
acteristic "V". Packages 
of 4-22 leads in rugged 
monolithic inexpensive 
construction with highest 
precision in the industry. 

SINGLE-IN"L1NE 
CONFORMAL 
3-13 lead packages avail
able. Designed for a wide 
range of tolerances and 
values at minimum cost. 

TO-STYLE HERMETIC 
Available for custom 
precision applications 
requiring very low TCR' 
and tight tracki ng. 

CHIP RESISTORS 
AND ARRAYS 
Exceptional stability and 
reliability. Available in 
general purpose, 3D-Mil 
square MiI-R-55342 char
acteristics and custom 
circuit arrays on ceramic 
or silicon. 

Performance/Design Characteristics: 
• Tolerances: .005% -1 % 

• Resistance values: 10 ohms to 10 Megohm. 

• Low TCR: 25 ppm/oC Std. 

• Ultra low TCR: 10 and 5 ppm/oC available. 

• Tracking less than 1 ppm. 

• Operating temperature range: -55°C to +125°C 

• Low noise: -35 db 

• Stability: .1 R less than 200 ppm170°CI 
10,000 hrs. 

2160 LIBERTY DRIVE, 
NIAGARA FALLS. NY 14304 

PHONE: 716/283-4025 TWX: 710-524-1653 

EEM 1983 .For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2015 



4700 RESISTORS 4700 

EJHMITE® brown devir fixed resistors 

BROWN DEVil" (Type 200) resistors, are vitreous enameled. wirewound units 
long famous for ruggedness and durability in small power resistors. With 
the· emphasis towards miniaturization am! the current industry trend towards 
higher operating temperatures, Ohmite has been able to increase the ratings 
on two Brown Devil sizes. The 5 watt size is now rated 8 watts and the 10 
watt size is now rated 12 watts. The 20 watt unit retains the same rating. 
The higher ratings may be confidently applied to any 5 or !O watt unit now 
in the possession of users or distributors. 

5V4 WATT a WATT 12 WATT 20 WATT 
Old New Old New Old New Old New 
Cat .. Cat. Cat. Cat. tat. Cat. Cat. Cat. 

Ohms No. No. No. No. No. No. No. No. 
0.5 17l1OA B12JR50 1800A B2OJR50 
1.0 

!~::Il 
B5J1RO 1500 B8J1RO 1701 BI2J1RO 1802A B2OJIRO 

1.1 B5J1RI 
1.2 2824 B5J1R2 
1.3 2825 B5J1R3 
1.5 2826 B5J1R5 15008 B8J1R5 1704 BI2J1R5 
1.6 (2827) B5J1R6 
1.8 2828 B5J1R8 
2.0 2829 B5J2RO 1501 B8J2RO 1705 BI2J2RO 18028 B2OJ2RO 
2.2 2830 B5J2R2 
2.4 2831 B5J2R4 
2.7 (2832) . B5J2R7 
3.0 2833 B5J3RO 1502 B8J3RO 1706 BI2J3RO 1802C B2OJ3RO 
3.3 (~~) B5J3R3 
3.6 B5J3R6 
3.9 2836 B5J3R9· 

B8J4RO 4.0 1503 1707 BI2J4RO 18020 B20.14RO 
4.3 2837 85J4R3 
4.7 2838 85J4R7 
5.0 1504 88J5RO 1708 BI2J5RO 1803 820.15RO 
5.1 2839 85J5Rl 
5.6 (~~~) 85J5R6 
6.2 85J6R2 
6.8 (2842) 85J6R8 
7.5 2843 85J7R5 1505 88J7R5 1709 812J7R5 
8.2 2844 B5J8R2 
9.1 (~~g) 85J9Rl 

10 85Jl0R 160& B8Jl0R 1710 812Jl0R 1804 B2OJ10R 
11 (~~r 85JllR 
12 B5J12R 1507 88J12R 1711 812J12R 
13 (2849) 85J13R 
15 2850 85J15R 1508 88J15R 1712 812J15R 
16 (2851) 85J16R 
18 2852 85J18R 
20 ·2853 B5J20R 1509 B8J20R 1713 812J20R 
22 2854 85J22R 
24 2855 85J24R 
25 1510 88J25R 1714 812J25R 1805 82OJ25R 
27 2856 85J27R 
30 2857 85J30R 1511 88J3OR 1715 812J30R 
33 2858 B5J33R 
35 1512 B8J35R 1716 812J35R 
36 2859 85J36R 
39 2860 85J39R 
40 1513 88J40R 1717 BI2J40R 82OJ40R 
43 2861 B5J43R 
47 2862 85J47R 
50 1514 88J50R 1718 812J50R 180& 820.150R 

.51 2863 B5J51R 
56 2864 B5J56R 
62 2865 B5J62R 
68 2866 85J68R 
75 2867 B5J75R 1515 88J75R 1719 812J75R 1807 B20J75R 
82 2868 85J82R 
91 2869 85J91R 

100 2870 B5Jl00 1516 88Jl00 1720 BI2Jl00 1808 B2OJ100 
110 (2871) B5Jll0 
120 2872 85J12O 
125 1517 B8J125 1721 BI2J125 82OJ125 
130 2873 B5J13O 
150 '2874 85J15O 1518 88J15O 1722 B12F150 1809 820.1150 
160 2875 85J160 
180 2876 B5JI80 
200 2877 85J200 1519 B8J200 1723 BI2J200 1810 B20.1200 
220 2878 85J220 
225 1520 88J225 1n4 BI2J225 
240 2879 B5J24O 
250 1521 B8J250 1725 BI2J250 1911 820.1250 
270 2880 B5J270 
300 2881 85J300 1522 B8J300 1726 812J300 1812 B2OJ300 
330 2882 85J330 
350 1523 B8J35O 1727 BI2J350 1813 B2OJ350 
360 2883 B5J360 
390 2884 B5J390 
400 1524 B8J400 1728 B12J400 1914 B2OJ400 
430 28B5 B5J430 
450 1525 88J450 1729 812J45O 
470 2886 85J470 

Standard resistance tolerance is ±5% for values I ohm or higher; 
±1O% for values below I ohm. Tinned leads IV,.' long: 3 and 5V4 watt, 
20 AWG; 8, 12 and 20 watt. 18 AWG. 

DIMENSIONS & WEIGHTS 
Rating 

Core Dimen. 
Weight (lbs.) 

20W 

5V4WATT- a WATT 12 WATT 20 WATT 
Old New Old New Old New Old· New 
Cat. Cat. Cat. Cat. Cat. Cat. Cat. Cat. 

Ohms No. No. No. No. No. No. No. No. 
500 1526 B8J500 1730 812J500 1815 820.1500 
510 2887 85J510 
560 2868 B5J560 . 
600 1527 B8J600 1731 812J600 
620 2889 B5J620 
650 lB16 B2OJ650 
680 2890 B5J660 
700 1528 B8J700 1732 BI2J700 1817 82OJ700 
750 2891 85J750 (1529) B8J750 1733 812J750 1818 820.1750 
800 1530 88J800 1734 BI2J800 1819 B2OJ600 
820 2892 B5J820 
900 1531 B8J900 1735 812J900 (1820A) 82OJ900 
910 2893 B5J91 0 

1000 (~~~) B5J1KO (l~i~) 88J1KO (m~ BI2J1KO 1821 B2OJ1KO 
1100 B5J1Kl B8J1Kl BI2J1KI 
1200 2896 B5J1K2 1534 B8J1K2 1738 B12J1K2 1822 B2OJ1K2 
1250 1535 B8J1K25 1739 BI2J1K25 1823 B2OJ1K25 
1300 2897 B5J1K3 
1500 2898 85J1K5 1536 88J1K5 1740 BI2J1K5 1824 B2OJ1K5 
1600 (2899) B5J1K6 
1750 1537 88J1K75 1741 B12J1K75 1825 B20J1K75 
1800 2900 B5J1K8 
2000 2901 B5J2KO 153B B8J2KO 1742 BI2J1KO lB27 B2OJ1KO 
2200 2902 B5J2K2 
2250 1539 B8J2K25 1743 B12J2K25 (1828) B20J2K25 
2400 2903 B5J2K4 
2500 1540 B8J2K5 1744 812J2K5 1830 820.12K5 
2700 2904 B5J2K7 
2750 1831 B2OJ2K75 
3000 2905 85J3KO 1541 B8J3KO 1745 B12J3KO 1832 B20.13KO 
3300 2905 B5J3K3 
3500 1542 B8J3K5 1746 BI2J3K5· 1833 B20.13K5 
3600 2907 B5J3K6 
3900 2908 B5J3K9 
4000 1543 B8J4KO 1747 812J4KO 1834 B2OJ4KO 
4300 (2909) B5J4K3 
4500 1544 B8J4K5 1748 BI2J4K5 1835 B2OJ4K5 
4700 2910 BSJ4K7 
5000 1545 B8J5KO 1749 BI2J5KO 1836 B2OJ5KO 
5100 2911 B5J5Kl 
5600 2912 B5J5K6 
6000 1546 B8J6KO 1750 BI2J6KO. 1837 B20.16KO 
6200 2913 B5J6K2 
6800 2914 B5J6K8 
7000 1547 B8J7KO 1751 B12J7KO 1838 B20J7KO 
7500 2915 B5J7K5 1548 B8J7K5 1752 BI2J7K5 1839 B2OJ7K5 
8000 1549 B8J8KO 1753 BI2J8KO 1840 B2OJ8KO 
8200 2916 85J8K2 
8500 IN75~ 812J8K5 
9000 1550 B8J9KO 1754 812J9KO 1840A B2OJ9KO 
9100 (~~~ B5J9Kl 

10K B5Jl0K 1551 B8Jl0K 1755 B12Jl0K 1841 82OJ10K 
11K (2919) 85JllK (1756) BI2JllK 
12K 2920 B5J12K 1757 BI2J12K 
12.5K 1552 B8J12K5 1758 BI2J12K5 1842 B2OJ12K5 
13K 2921 85J13K 
13.5K (1759) BI2J13K5 
15K 2922 B5J15K 1553 B8J15K 1761 BI2J15K 1843 B2OJ15K 
16K 2923 B5J16K 

(1554) Ij7im BI2J16K 
17.5K B8J17K5 1763 BI2J17K5 
18K 2924 85J18K 1764 BI2J18K 
20K 2926 85J20K 1555 B8J20K 1785 B12J20K 1844 B20.12OK 
22.5K (m~) B8J22K5 1766 BI2J22K5 
25K 88J25K 1767 BI2J25K 1845 B20.125K 
30K 1768 BI2J3OK 1846 820.130K 
35K 1769 BI2J35K (1847) B20J35K 
40K 1770 812J40K 1848 B2OJ40K 
45K 1771 BI2J45K (1849) B20.145K 
50K 1772 B12J50K fl~~l 82OJ50K 
55K B2OJ55K 
60K r52! 

B2OJ60K 
65K 1853 B20.165K 
70K 1854 B2OJ70K 
75K 1855 B2OJ75K 
80K 1856 820J80K 
85K 

f857l B20J85K 
90K 1858 B20.190K 
95K 1859 82OJ95K 

lOOK 1880 B20.1100K 

, Popular items appear in BOLD pMnt and are usually In stock at authorized OhmHe stocking distributors. llemsappearing In LIGHT FACE print are available from stocking dlstMbutors but are not normally stocked In depth. 
Parentheses Indicate non-stock standard Items subject to a minimum handling charge per item. 
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4700 RESISTORS 4700 

EJ H MIT E ® type 270 vitreous enameled fixed resistors 
These lug type resistors are wire·wound on high quality ceramic cores, protected 
and insulated by Ohmite vitreous enamel - the time'proved standard covering 
that is the best conductor of heat for a material whIch must also be a good 
electrical insulator. 

more than one·half rating. Currents and voltages for redu'ced ratings can be 
obtained by multiplying full rating by the following factors: 75% load = .86, 
66% = .81, 50% = .71, 33% = .57, 25% = .50. 

Resistance tolerance is ±5% for values 1 ohm or higher; ±10% below 1 ohm. 
wattage ratings are for use in free air. When resistors are mounted in closed 

spaces or where the circulation of air is restricted, they should not be used at 

Higher wattage resistors are available on a custom manufactured basis. for 
information, request copy of catalog 101. 

These items are also available on special order, with non·inductive windings, 
(Aryton Perry). 

12 WATT 25 WATT 50 WATT 100 WATT 175 WATT 225 WATT 

Free air rating to 5600 Ohms 
Core: 1·3/4" x''','' 

Mtg. Ctr: 2'/,," -Av. WI .. 02Ib. 
Std. MI . BrIrt.: Cal. NO.5 

Aesist. Catalog Numbers 
Ohms Old New 

Free air rating to Free air rating to Free air rating to Free air ra~ng for Free air rating for 
12,000 Ohms. 25.000 Ohms. 60,000 Ohms. All values All Values 
Core: 2"X 9/1S" Core: 4" x'''," Core: 6Y," x"''' Core: 8Y," x 1 Va" Core: 1 OY," x 1 Va" 

Mfg. Ctr: 21'," - Mtg. Ctr: 40/," - MIg. Ctr: 7'4" - Mtg. Ctr: 9"'''- MIg. Ctr: 11"'" -
Av. WI .. 05 lb. Av. WI .. 09 lb. Av. WI .. 20 lb. Av. WI .. 50 lb. Av. WI. .62 lb. 

Std. Mta. Brkt.: No.9 Std. Mia. Brkt.: No.9 Std. Mta. BrIrt.: No. 12 Std. Mta. Brkt.: No. 18 Std. Mta. Brkt.: No. lB 
Ohms Catalog Numbers Catalog Numbers OI~atalOg Num~~ Catalog Numbers Catalog Numbers 
Res. Old· New Old New Old New Old New 

.51 3723 L12JR51 
1.0 3730 L12J1RO 
1.5 3734 L12J1R5 
2.2 3738 L12J2R2 
3.3 3742 L12J3R3 
4.7 3746 L12J4R7 

1 0200J L25J1RO 0400J L5OJ1RO 0600e L 100Jl RO 0700e L175J1RO 0900e L225J1RO 
2 0200K L25J2RO 0400K L50J2RO 06000 L100J2RO 07000 L175J2RO 09000 L225J2RO 
3 0200 L25J3RO 0400L L50J3RO 0600E L100J3RO 0700E L175J3RO 0900E L225J3RO 
4 0200N L25J4RO 0400N L50J4RO 0600F L10OJ4RO 0700F 'L175J4RO 0900F L225J4RO 
5 0200A L25J5RO o400A L50J5RO o600A L100J5RO 0700A L175J5RO 0900A L225J5RO 

6.8 3750 L12J6R8 10 0200B L25J10R o400B L50Jl0R o600B L100Jl0R 0700B L175J10R 0900B L225J10R 
10 3754 L12J10R 15 o200R L25J15R 
12 3756 L 12J12R 25 020De L25J25R o400e L5OJ25R 0601 L100J25R 0701 L175J25R 0901 L225J25R 
15 3758 L12J15R 50 02000 L25J50R 04000 L5OJ50R 0602 L100J50R 0702 L175J50R 0902 L225J50R 
18 3760 L 12J18R 75 o2ooE L25J75R 0400E L50J75R 0603 L100J75R 0703 L175J75R 0903 L225J75R 
22 3762 L12J22R 
27 3764 L12J27R 
33 3766 L12J33R 
39 3768 L12J39R 
47 3770 L 12J47R 
56 3772 L12J56R 

100 0200F L25Jl00 o4ooF L50J100 0604 L100Jl00 0704 L175Jl00 0904 L225J1 00 
125 06048 L100J125 07048 L175J125 
150 0200G L25J150 o4ooB L5OJ150 0605 L100J150 0705 L175J150 0905 L225J150 
200 o2ooH L25J200 0400H L50J200 
250 0201 L25J250 0401 L50J250 0606 L10OJ250 0706 L175J250 0906 L225J250 

68 3774 L12J68R 500 0202 L25J500 0402 L50J500 0607 L100J500 0707 L175J500 0907 L225J500 
82 3776 L12J82R 

100 3778 L12J100 
750 0203 L25J750 0403 L50J750 0608 L100J750 (0708) L175J750 0908 L225J750 
800 0204 L25J800 0404 L5OJ800 

120 3780 L12J120 1,000 0205 L25J1KO 0405 L5OJ1KO 0609 L100J1KO 0709 L175J1KO 0909 L225Jll(0 
150 3782 L12J150 1,500 0206 L25J1K5 0406 L5OJ1K5 0610 L100J1K5 0710 L175J1K5 0910 L225Jl K5 
180 3784 L12J180 
220 3786 L12J220 
270 3788 L12J270 
330 3790 L12J330 
390 3792 L12J390 
470 3794 L12J470 

2,000 0207 L25J2KO 0407 L50J2KO 0611 L100J2KO 0711 L175J2KO 0911 L225J2KO 
2,500 0208 L25J2K5 0408 L50J2K5 0612 L100J2K5 0712 L175J2K5 0912 L225J2K5 
3,000 0209 L25J3KO 0409 L50J3KO 0613 L100J3KO 0713 L175J3KO 0913 .L225J3KO 
3,500 0210 L25J3K5 
4,000 0211 L25J4KO 0410 L5OJ4KO 

560 3796 L12J560 
680 3798 L12J680 

5,000 0212 L25J5KO 0411 L5OJ5KO 0614 L100J5KO 0714 L175J5KO 0914 L225J5KO 
6,000 0213 L25J6KO 

820 3800 L12J820 7,500 0214 L25J7K5 0412 L50J7K5 0615 L100J7K5 0715 L175J7K5 0915 L225J7K5 
1,000 3802 L12J1KO 8,000 0413 L5OJ8KO 
1,200 3804 L12J1K2 10,000 0215 L25J10K 0414 L5OJ10K 0616 L100J10K 0716 L175J10K 0916 L225Jl0K 
1,500 3806 L12J1K5 
1800 3808 L12J1K8 
2,200 3810 L12J2K2 
2,700 3812 L12J2K7 
3,300 3814 L12J3K3 
3,900 3816 L12J3K9 

12,000 0216 L25J12K 0415 L5OJ12K 
15,000 0217 L25J15K 0416 L5OJ15K 0617 L 100J15K 0717 L175J15K 0917 L225J15K 
20,000 0218 L25J20K 0417 L50J20K 0618 L100J20K 0718 L175J20K 0918 L225J20K 
25,000 0219 L25J25K 0418 L5OJ25K 0619 L100J25K 0719 L175J25K 0919 L225J25K 
30,000 0220 L25J30K 0620 L100J30K 0720 L175J30K 0920 L225J30K 

4700 3818 L12J4K7 35,000 0221 L25J35K 0419 L50J35K 
5,600 3820 L12J5K6 
6,800 3822 L12J6K8 

40,000 0222 L25J40K (0621) L100J40K 0721 L175J40K 0921 L225J40K 
50,000 0224 L25J50K 0420 L50J50K 0622 L100J50K 0722 L175J50K. 0922 L225J50K 

8,200 3824 L12J8K2 60,000 0225 L25J60K 0623 L100J60K 0723 L175J60K 0923 L225J60K 
10,000 3826 L 12J10K 
12000 3828 1!12J12i< 
15,000 3830 L12J15K 
18,000 3832 L12J18K 
22,000 3834 L12J22K 
27,000 3836 L12J27K 
33000 3838 L12J33K 

70,000 0226 L25J70K 

75,000 0421 L5OJ75K 0624 L100J75K 0724 L175J75K 0924 L225J75K 
80,000 0227 L25J80K 

100,000 0229 L25J100K 0422 L50J100K 0625 L100J100K 0725 L175J100K 0925 L225J100K 
125,000 0423 L5OJ125K 
150,000 0424 L5OJ150K 

39,000 3840 Llffi9K 
47,000 3842 L1b/K 51,000 3843 L12 51K 

175,000 0425 L50J175K 
200,000 '0426 L5OJ200K 
250,000 0428 L50J250K 

'Popular items a~p.arin ~$~ print and are usually in stock at authon,ed Ohm~e stocking dIstributors. items appeanng in LIGHT FACE pnnl are avaIlable from stockmg dlStnbutors but are not normally stocked In depth. 
andard items subject to a minimum handling charge per item. Parentheses in leate non· tack st 

\ 
OHMITE MFG. CO., a NORT, AMERICAN PHILIPS company /3601 W. Howard St., Skokie, Illinois 60076/(312) 675·2600/ TWX 910-223·0805/ TELEX 72-4433 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2017 



4700 RESISTORS 4700 

(3 H MIT E ® dividohm@ type 210 adjustable vitreous enameled resistors 
"Oividohm" resistors make ideal voltage dividers for original equipment and reo 
placement in transmitters, rectifiers and other apparatus. Such tapped "bleeders" 
are made by using one or more adjustable lugs, as required. "Dividohms" are also 
handy for obtaining odd" resistance values, for adjusting circuits, and for use on 
equipment which must be set to meet various line voltages. . 

"Divldohm" resistors are vitreous enameled resistors on which a narrow strip 
has been left uncovered to expose a portion of each wire in 
this strip is made by an -embossed contact on the 

WATT RATING: The stated wattale ratinl applies onl, when the entire resistance 
is In the circuit. When the adjustable lUI is set at an intermediate point, the 
wattage rating is reduced in approximately the same proportion, i.e., if the lug Is 
set at half the resistance, the watta,e Is reduced by one·half. A safe rule to 
follow Is to make sure that the maximum rated current is not exceeded. This 

~~~~~r r:lt~a~~~~~~1 c:~j~~~~br:rl~~~'.ar~~s!!t!~~e 1:~~~~ric~i'ls b~l~id lasr ~h:OI::~, 
resh.tance value. 

Dl00K2K5 1163 D175K2K5 1363 D225K2K5 

Dl00K5KO 1164 'DI75K5KO 1364 D225K5KO 

D225Kl0K 

1373 D225Kl00K 

'Popular items appear In BOLO print. and are usuaUy In st.ok at authorized Ohmlte stocking distributors. Itoms appearing In LIGHT FACE print are a.aUable from stocking dlstrlbut .... but 
are not normall, stocked In depth. Parenthos .. Indicate non-stock etandard Items subject to a mlnlmuni handUng charge per Itom. 

adjustable lugs. 
One "Screw Driver Type Adjustable Lug" Is supplied with each unit. Lugs with a 
sliver contact button can be ordered from the table shown below. . . 

MOVING THE LUGS: Lugs always. should be loosened completely before moving 

STANDARD 
Screw D~ .. r IIkellt inD. 

Coli 
lJpl 

.... Old 
lJpo 

I.. DId 
DI .... cat. cat cat cat 
Ineiles ... ... 10. 10. 

5/ .. 2115 1058 - -
!/11 2121 0358 2122 0359 

* 2125 1958 2126 1959 
I~ 2133 2158 2134 2159 

and not moved except while the current Is off, In order to protect the exposed wire 
Irom· mechanical or electrical InjulJ and to protect the operator from danlerous 
voltales. . 

With SILVER CONTACT BUnONS DOUBLE THUMB SCREW 
Screw UrI"r 

COli New lJpo Old 
DI.m. cat. cal. 
Inches ... ... 

5/1. 2116 2161 
'/18 2123 2164 

* 2127 2166 
I~ 2135 2170 

IIkellt 1110. 
lJpo 

lew Old 
cal. cat 
ID. ... 
- -

2124 2165 
2128 2167 
2136 2171 

A.RJ~~J.fa%~Elu~~fihICh Is Illustrated 
at left, features two advantages - ease 
of adjustment and less chance of dam· 
aglnl the resistance wire while moving 
~a~~'lo~v~~~b~~Jgr 1""- core •• 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company /3601 W. Howard St., Skokie, Illinois 60076/ (312) 675-2600/ TWX 910-223·0805/ TELEX 72-4433 
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4700 RESISTORS 4700 

e H M ITE® LO-MITE and other low resisitance wire-wound resistors 
SERIES 99L LO·MITE 
SPECIFICATIONS 
Tolerance: ±5% std. Other tolerances available. 
Temperature Coefficient: 

Max. Temperature Coefficient 

.005 - .009 ohms o +600 ppm/DC 

. 01 - .019 ohms o +300 ppm/DC 

.02 - .029 ohms 0+175 ppm/DC 

.03 - .039 ohms o +125 ppm/DC 

. 04- .09 ohms 0+100 ppm/DC 

.1-1.0 ohm 0+ 60 ppm/DC 

Dielectric Withstanding Voltage: 1000 VAC. 
Overload: lOX rated wattage for 5 sec. for 5 watt size and larger. 5X rated 
wattage for 5 sec. for 3 watt size. 
Inductance: Typical values, 0.1 JLhy for .01 to .09 ohms. 
Coating: Molded vitreous enamel. 

rA~---1 
I I i LB j' 

'-----ICI -

Resistance 
Body 

Dimensions 
Range Max. Lgth.-A Max. Dia.-B 

Watts Type Min.·Max. In. MM In. MM 
3 993L .005-1.0 .562 14.3 .234 5.9 
5 995L .005-1.0 .937 23.B .343 B.7 

10 990L .00B-1.0 1.796 45.6 .343 8.7 

Leads 
1.5" 

(38.1 mm) 

In. MM 
.032 .81 
.032 .Bl 
.032 .81 

The points at which the resistance is measured are critical. All resistance 
values and tolerances are based upon measurements at dimension "C". 

Watts Type 

3 993L 
5 995L 

10 990L 

SERIES 44 OHMICONE® 
SPECIFICATIONS 

Dim. C 
In. 

1.313 
1.688 
2.531 

Tolerance: ±1 % and ±5% std. ±.05% to ±10% available. 
Temperature Coefficient: 
o ±20 ppm/ °C 10 ohms and above. 
o ±50 ppm/oC 1 to 10 ohms. 
o ±90 ppm/DC below 1 ohm. 

MM 
33.35 

42.B7 
64.39 

Dielectric Withstanding Voltage: 500V. (250V for 1 watt size.) 1000V avail· 
able. 

Overload: lOX rated wattage for 5 sec. for 5 watt size and larger. 5X rated 
wattage for 5 sec. under 5 watt size: 

Inductance: Standard units have single layer inductive Winding. Non·inductive 
(Aryton Perry or limited inductance) windings available. 
Core: Steatite ceramic. 

Coating: Conformal silicone ceramic. 

Body Leads 
Resistance Dimensions 1.5" 

Range Max. Lgth.-A Max. Dia.-B (38.1 mm) 
Watts Type Min.·Max. In. MM In. MM In. MM 

1 441 .5-6.7K .437 9.4 .125 3.2 .025 .64 
2 442 .1-8.7K .406 10.3 .219 5.6 .032 .81 
3 443 .1-22.1K .563 14.3 .250 6.4 .032 .81 
5 445 .1-81.4K .937 23.8 .343 8.7 .040 1.02 
7 447 .1-119K 1.250 31.8 .343 8.7 .040 1.02 

10 440 .1-223K 1.843 46.8 .406 10.3 .040 1.02 

SERIES 99 
SPECIFICATIONS 
Tolerance: ±5% std. ±.25% to ±1O% available. 2 ohm minimum for 
tolerances closer than ±1 %. 
Temperature Coefficient: 
o ± 30 ppm/ °C 10 ohms and above. 
o ±100 ppm/DC 1 to 10 ohms. 
o ±200 ppm/ °C below 1 ohm . 
Dielectric Withstanding Voltage: 1000 VAC. 500 VAC for 1 watt size. 
Overload: lOX rated wattage for 5 sec. for 5 watt size and larger. 5X rated 
wattage' for 5 sec. under 5 watt size . 
Wattage Rating: May be increased by using metal mounting clips as a heat 
sink. 
Inductance: Standard units have single layer inductive winding. Non·inductive 

, (Aryton Perry or limited inductancll) windings available. 
Core: Steatite ceramic. 
Coating: Molded vitreous enamel. 

Body 
Resistance Dimensions 

Range Max. Lgth.-A Max. Dia.-B 

Watts Type Min.·Max. 
1.5 995·1A .1-6.65K 
2.25 995·2A .1-6.49K 
3.25 995·3A .1-22.1K 

5 995·58 .1-53.6K 
6.5 995·5A .1--80.6K 
9 995·7A .1-118K 

11 995·10A .1-187K 

15 995·15A .1-243K 

SERIES 22 
SPECIFICATIONS 

In. MM 
.437 11.1 
.390 9.9 
.562 14.3 
.953 24.2 
.937 23.8 

1.233 31.3 
1.796 45.6 

2.015 51.2 

Tolerance: ±5% std. ±l % to ±10% available. 
Temperature Coefficient: 
a ±30 ppm! °C 10 ohms and above. 
a ±50 ppm! °C 1 to 9.99 ohms. 
o ±90 ppm / °C below 1 ohm. 

In. MM 

.140 3.6 
.219 5.6 
.234 5.9 

.234 5.9 

.343 8.7 

.343 8.7 

.343 8.7 

.425 10.8 

Leads 
1.5" 

(38.1 mm) 

In. MM 
.020 .51 
.032 .81 
.032 .81 
.032 .81 
.032 .81 
.032 .81 
.032 .81 

.032 .81 

Dielectric Withstanding Voltage: 1000 VAC. (500 VAC for 1 watt type). 
Overload: lOX rated wattage for 5 sec. for 5 watt size and larger. 5X rated 
wattage for 5 sec. under 5 watt size. 
Inductance: Standard units have single layer inductive winding. low in· 
ductance windings available. 
Core: Steatite ceramic. 
Coating: Conformal vitreous enamel. 

Body Leads 
Resistance Dimensions 1.5" 

Range Max. Lgth. A Max.Dia. B (3S.1 mm) 
Watts Type Min.·Max. In. MM In. MM In • MM 

1 221 .1-6.1K .406 10.3 . 156 4.0 .025 .64 
2 222 .1-S.7K .406 10.3 .219 5.6 .032 .81 
3 223 .1-22K .562 14.3 .250 6.4 .032 .81 
5 225 .1-54K 1.000 25.4 .250 6.4 .032 .81 
6 226 .1-89K 1.031 26.2 .343 8.7 .032 .81 

7 227 .1-118K 1.250 31.8 .343 8.7 .032 .81 
10 220 .1-190K 1.797 45.6 .343 8.7 .032 .81 

12.5 220P .1-21K 1.812 46.0 .406 10.3 .040 1.02 

ORDERING DATA 
To order any of the above, specify series wanted, wattage, resistance, and 
tolerance. 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company / 3601 W. Howard St., Skokie, IL 60076 / (312) 675·2600 / TWX 910·223·0805 / TELEX 72·4433 
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4700 RESISTORS 4700 

type 995 MOLDED ax ial lead vitreous enameled resistors 
• FIRST MOLDED WIREWOUND, 
• VITREOUS ENAMEL RESISTOR 

.INSULATED! MEETS,1000 VAC TEST 

.WITHSTANDS 15000 F TEMPERATURES 
WITHOUT DISTORTION 

An exclusive technique (U. S. Patent No.'s 
3,229,237 and 3,489,828) permits application 
of the vitreous enamel coating by molding 
instead of the conventional "dip" process. The 
dimensionally consistent and thicker coating 
that results, guarantees a 1000 VAC insulation 
rating plus unparalleled capability for with· 
standing very high temperatures, high hurriidity 
and immersion in salt solution. 

• RESISTS CHIPPING,' BREAKING . 

.UNIFORM SIZE PERMITS CLlP·MOUNTING 

.WITH SIGNIFICANT HEAT SINK BENEFITS 

.HIGH OVERLOAD CAPABILITY 

These resistors are normally mounted by 
their axial leads. However, their consistent form 
also permits mounting in clips with heat sink 
benefits up to 100%. Resistance tolerance is 
±5%.Series 99 resistors meet the requirements 
of MIL·R·26 for "insulated" resistors, 

'Popular ilems appear in BOLD print and are usual~ in stock at authorized Ohmile stocking distributors.llems appearing in UGHr FACE print are avilable from stocking distributors but are not nonnal~ stocked in depth. Parentheses indicale 
non-stock standard items subject to a minimum handling charge per item. . 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company /3601 W. HowardSt., Skokie, Illinois 60076/ (312) 675·2600 I TWX 910·223-0805/ TELEX 72·4433 
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4700 RESISTORS 

e H M ITE® Series 22 5% tolerance 
conformal vitreous enamel axial lead wirewound resistors 

• Rugged Vitreous Enamel Coating Withstands 
Severe Humidity and Temp!lrature Cyclirig 

• Economical 
• All Welded Construction 
• Ideal for Machine Insertion 

Advanced conformal vitreous enamel coating prolects resistors, even in en
vironments of high heat. 
These rugged, economical wirewound resistors are recommended for industrial 
applications where quality construction and reliable operation are prime 
specifying parameters. 
5% tolerance is standard for all wattage sizes. Dielectric breakdown is 1 KV 
(500V for 1 Watt size). Typical T.C. of ± 30 ppm;oC .. for 10 ohm values and 
above. 

Body Dimensions Leads 
Max L(A) Max Ola. (B) 1.5"/38.1 mm 

Wans -("/mm) ("/mm) GA 
1 :406110:3 .15614 22 
3 _562/14.3 .250/6.4 20 
5 1.000/25.4 .250/6.4 20 
7 1.250/31.8 .343/8.7 20 

10 1.797/49.2 .343/8.7 20 

MECHANICAL 
Terminal Strength: Meets MIL-R-26 requirements. 

ELECTRICAL 
Tolerance: ±5% std.; 
Temperature Coefficient: 0±30 ppm;oC typical for IOn and above. 
Dielectric Withstanding Voltage: 1 KV (500 V for 1 W types). 
Overload, ShOft Time: lOX rated wattage for 5 sec. (5 W size & larger); 

5X rated wattage for 5 sec. (under 5 WI. 
Inductance: Varies with no. of turns and wire size. Std. units haye single layer 

winding. . 

MATERIALS 
Core: Ceramic, resistant to thermal shock and wide variations in temperature. 
Resistance Element: High grade resistance alloy wire, single layer winding. 
, Leads and resistance element. welded to metal end caps. 

Coating: High performance conformal vitreous enamel. 
Leads: Solder coated, 

Popular items appear in BOLD print and are usually in stock at authorized Ohmite stocking distributors. Items appearing in 
UGHT FAC~ print are available from stocking distributors but are not normal~ stocked in depth. Parentheses indicate 

non-stock standard items subject to a minill!um handling chalge per item. 

, OHMITE , 
20J lOR 

4700 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company 13601 W, Howard St, Skokie, Illinois 600761 (312) 675-26001 TWX 910-223-0805/ TELEX 72-4433 
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4700 RESiStORS 4700 

e H M ITE@ Series 44 OHMICONE ® 

SERIES 44 OHMICONE· 

DI.:::.lona Leads 
Walll (1.0"1 

Max. Lgth. A Max. Dia. B 38.1 mm) 
("/mm) ("/mm) Ga. 

1 .437/9.4 .125/3.2 22 
2 .406/10.3 .219/5.6 20 
3 • 563/14.3 .250/6.4 20 
5 • 937/23.8 .343/8.7 18 

10 1.843/46.8 A06/1o.3 18 

*OHMICONE is a registered trade name of Ohmite Mfg. Co. 

rAi---.1 
I I 

1 % 'tolerance 5% tolerance 
conformal silicone ceramic 
axial lead wirewound resistors 
Series 44 Ohmicone@l conformal silicone ceramic power resistors are designed 
for a wide range of commercial. industrial and communica~ons equipment 
and systems. Resistors feature low. stable le.; all welded constru~on; and 
opemon under high temperature conditions. 

ELECTRICAL 
Tolerance: ±1% and ±5% closer tolerance available. 
Temperature Coefficient: <10-0±9o ppm;oC; 1 to 10o-0±50 ppm/oC; . 

100 & greater-0±2o ppm;oC. 
Dielectric Withstanding Voltage: 500 V (250 V for 1 W size). 
Overload, Short Time: lOX rated wattage for 5 seconds (5 Wand larger); 

5X rated wattage for 5 seconds (3 Wand sma"er). 
Wattage: 1, 2, 3, 5, and 10 Watt Sizes. 
Inductance: Varies with no. of turns and wire size. Standard units have 
single layer winding. 

Non·inductive (ARYTON·PERRY) windings available . 
MATERIALS 
Core: Ceramic, resistant to thermal shock and wide variations in temperature • 
Resistance Element: High grade resistance alloy wire, single layer winding • 

Leads and resistance element welded to metal end caps. 
Coating: High performance conformal silicone ceramic. 
Leads: Solder coated. 

DERATING 
Wattage is based on 25°C Free Air Rlllnil. For higher temperature operation, 
derate linearly from 100% @ +25°C to 0% @ +275°C. 

1 WATT 

1%+ I 5%+ OHMS t---+ __ --I 
41Fxxx I 41Jxxx 

STOCK 
NUMBER 
CODE { F-±l% Tolerance 

J-±5% Tolerance 
R-Decimal point 
K-Decimal point 

and XlOOO 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company 13601 W. Howard St.. Skokie. Illinois 60076.1 (312) 675·26001 TWX 910·223·08051 TELEX 72-4433 
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4700 RESISTORS 4700 

() H M ITE® cabinet resistor assortments 

Style of Resistor Cat. No. 

Perfect for R&D and prototype labs. 
All popular values included. 
8 wattage sizes to choose from. 
Contents clearly marked on front of each drawer segment. 

Always have the right style, wattage, and resistance value on hand. 
Thwart Murphey's Law which states; "The resistance value needed will 
not be available." 

Dhmite cabinet assortments come in four different resistor styles and 
8 different wattages. The resistors used to make up these assortments 
are the most popular resistance values as determined by national usage. 

The handy compact plastic cabinets are packed in accordance with the 
tables below, which state the quantities, number of values, and the 
resistance range of each assortment. Each drawer segment is individually 
labeled. Dovetail tops and bottoms of each cabinet facilitate stacking. 
Individual cabinet dimensions are: 9" long by 4%" high by 5%" deep. 

For specific information regarding any of the cabinet assortments, ask 
your Dhmite Distributor for the latest cabinet brochure. 

No. of Cab. in 
Assortment 

Resistance 
Range 

WIREWOUND SEE PAGES 5 AND 6 FOR DIMENSIONS AND CHARACTERISTICS 
Conformal Vitreous Enamel 1 
Conformal Vitreous Enamel 3 
Conformal Vitreous Enamel 5 
Conformal Vitreous Enamel 10 
Conformal Ohmicone® 1 
Conformal Ohmicone® 3 
Conformal Ohmicone® 5 
Conformal Ohmicone® 10 

LITTLE DEVIL® 
Carbon Composition '18 
Carbon Composition '18 
Carbon Composition '14 
Carbon Composition '14 
Carbon Composition 1/4 
Carbon Composition '12 
Carbon Composition 112 
Carbon Composition 112 
Carbon Composition 1 
Carbon Composition 1 
Carbon Composition 1 
Carbon Composition 2 

LITTLE REBEL® 
Carbon Film 1fe 
Carbon Film 1fe 
Carbon Film '18 
Carbon Film '14 
Carbon Film 1/4 
Carbon Film 1/4 
Carbon Film 1/2 
Carbon Film 1/2 
Carbon Film 112 

METAL DEVIL® 
, Metal Film '14 

Metal Film '14 
Metal Film '14 
Metal Film· 112 
Metal Film 112 
Metal Film 112 

DEC-RANGERTM 

0.1 % ACCURACY PRECISION DECADE RESISTANCE 
BOX N,O. 3416 

SPECIFICATIONS: 
ACCURACY: ±0.1 % (PLUS 0.03n MAXIMUM CONTACT 

AND CIRCUIT RESISTANCE) 
NUMBER OF DECADES: 6 
SELECTION: ROTARY TAP SWITCHES, CONTINUOUS 

ROTATION IN EITHER DIRECTION 
READ OUT: DIGITAL, IN LINE, THROUGH "WINDOWS" 

IN PANEL ' 
SWITCH LIFE: IN EXCESS OF 50,000 OPERATIONS 
DIMENSIONS: lOW' LONG x 3314" HIGH X 45/8" DEEP 

CAB-221 5% 
CAB-223 5% 
CAB-225 5% 
CAB-220 5% 
CAB-441 5% 
CAB-443 5% 
CAB-445 5% 
CAB-440 5% 

CAB-21 5% 
CAB-45 5% 
CAB-54 5% 
CAB-525 5% 
CAB-46 5% 
CAB-510 5% 
CAB-596 5% 
CAB-47 5% 
CAB-52 5% 
CAB-527 5% 
CAB-48 5% 
CAB-53 5% 

CAB-5F 5% 
CAB-22F 5% 
CAB-34F 5% 
CAB·6F 5% 
CAB-23F 5% 
CAB-43F 5% 
CAB-7F 5% 
CAB-24F 5% 
CAB-44F 5% 

CAB-8M 1% 
CAB-28M 1% 
CAB-31M 1% 
CAB-9M 1% 
CAB-29M 1% 
CAB-32M 1% 

CAP-RANGER® 

ECONOMICAL, 
PORTABLE 
CAPACITANCE 
SELECTOR 

167 
325 
357 
185 
120 
120 
120 
120 

500 
1000 
124 
800 

1500 
120 
800 

1500 
100 
480 
900 
100 

150 
500 

1000 
150 
500 

1500 
150 
500 

1500 

250 
500 

1000 
250 
500 

1000 

100 picofarads to 11.111 microfarads in 100 picofarad 
steps with ±2% accuracy. Three binding posts, one 
to ground the metal case. Compact size. Big perfor
mance. Simple operation. Solves your troubleshooting, 
breadboardIng and circuit deSign problems using 
simple sliding switches. Dimensions 4" x 6" X I". 
Catalog No. 3430 

40 1 111- 3Kn 
71 2 111- 10K!) 
77 2 111- 25Kn 
40 1 HI- 50Kn 
40 1 .111- 3Kn 
40 1 .111- 5Kn 
40 1 .1I1-10Kn 
40 1 .1n -15K!) 

80 2 2.70·22 MEGn 
160 4 2.70-22 MEGn 
37 1 470-10Mn 
80 2 2.70-22Mn 

160 4 2.70-22Mn 
40 1 IOn -10M!) 
80 2 2.70-22Mn 

160 4 2.70 -22Mn 
40 1 IOn - 10M!) 
80 2 2.7n - 22Mn 

160 4 2.70·22MO 
40 1 IOn - 10MO 

31 1 100 to 22MO 
52 2 IOn to 22Mn 

104 3 Ion to 22Mn 
36 1 111 to 1Mn 
75 2 111 to 1Mn 

137 4 111 to 1Mn 
36 1 111 to 1Mn 
75 2 111 to 1Mn 

137 4 111 to 1Mn 

40 1 100 to 301Kn 
80 2 100 to 301Kn 

120 3 10nto 301Kn 
40 1 IOn to 1MO 
80 2 lOn to 1MO 

120 3 IOn to 1Mn 

OHM-RANGER® 
~m~:'''fAL, 
RESISTANCE 
SELECTOR 
- Over 11 million 

ohms in one·ohm 
increments 

- 1 % accuracy· 
- Easy slide switch 

operation 
- Handy slimline size 
_ Rugged metal 

construction 

1 to 11,111,110 ohms, in one·ohm steps - with 
accuracy assured by half-watt 1 % tolerance resistors! 
Has three binding posts, one to ground case. Small 
enough'to take anywhere in your pocket, the handy 

~~~Yi~;~f;e °t~~h~rJ;n;~ i~i::f:~!i~o;s I~~, ~s~1r ~cr,~~ls 
* 10 ohms and above 
Catalog No. 3420 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company I 3601 W. Howard St., Skokie, IL 60076 I (312) 675-2600 I TWX 910·223.0805 I TELEX 72-4433 
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4700 RESISTORS 4700 

PRECISION POWER RESISTORS 
Sub-Miniature Wire Wound 

-
..... _ .... _. ____ -v 

---
V-Coated for 3500 C 
TYPE A MOLDED 
.4 to 14 watt$ 

TYPE B MOLDED, 
1 watt to 10 watts 
Beryllium or Alumina 
Oxide Core 

ELECTRICAL SPECIFICATIONS 
1. Tolerances - 5%, 3%, 1%, :5%, 

.25%, .1%, .05%, .02%. ' 
2. Dielectric Strength - 500 VAC for 

04A, 05A, 15A; B1, B3. Bal. 1000 VAC, 
circular foil wrap method or V-block. 

3. Life - Maximum 0.5% resistance 
change after 1000 hour load life 
cycling 1Y2 hours on, Y2 hour off, full 
load at 25°C). 

4. Temperature Coefficient - Below 1 
ohm = 90 PPM, Below 10 ohms = 
50 PPM, Below 50 ohms = 30 PPM, 
All above = 20 PPM. 

II: 
w 
~100~~~~-+-+-+~~~4-4-~ 
Q. 75 

fil 50 

~ 25 f---t--I'-'--+-+--t-

AMBIENT TEMP. DEG. CENTIGRADE 

•... -:--... - ..... ----.~ .. '-.... -.... 

GENERAL SPECIFICATIONS 
1. Molded Type A axial-lead resistors, molded for uniformity and minimum size for 

today's space age requirements. ' 
2. Completely welded constructl'on., 
3. Meet or exceed requirements of MiI-R26, characteristic U. 
4. Leads are tinned copperweld. Other materials available on request. 
5. High temperature silioone molded coating. 
6. Molded Type B beryllium oxide or alumina with power ratings 1.4 to 4 times higher 

than conventional ceramic resistors of the same size. 

r- C ,I, A~.L 
I t t T"" 

B D 

DIMENSIONS AND TOLERANCES 

DIMENSIONS AND TOLERANCES 
Wattages 

G V PRC 
Type A B C 0 2750 

04A .250 ..... 010 .090 ..... 010 1.5 #24 .4 
05A .330 ..... 010 .110 ..... 010 1.5 #24 .5 

. ·15A .412 ±.010 .115 ±.010 1,5 #24 1.25 
20A .550 ..... 010 .115 ±.010 1,5 #24 1.25 

, S1A .490 +.010 .162 ±.010 1.5 #22 1.75 
1A .610 +.010 .210 +.010 1.5 #20 3.0 . 

··N1A .535 +.010 .220 ..... 010 1.5 #20 3.0 
25A .890 +.010 .210 +.010 1.5 #20 3.0 

2A .535+.010 .270 ..... 010 2.0 #18 3.0 
3A .656+.010 .270 ..... 010 2.0 #18 3.25 

***SA .900 +.010 .312 ..... 010 2.0 #18 5.5 
7A 1.187 +,010 .312 +.010 2.0 #18 7.0 

···*10A 1.825 +.010 .405 + 010 2.0 #18 10.0 
8,1 .250+.010 .090 +.010 1.5 .020 1.OW 
B2 .325 +.010 .090 ..... 010 1.5 .020' 1.5 
B3 .412±.010 .115 ..... 010 1.5 .020 2.25 
B5 .610+.010 .210 +.010 1.5 .032 4.0 
B5C .540 +.010 .240 ..... 010 2.0 .040 5.0 
B6 .656 +.010 .270 ..... 010 2.0 .040 6.0 
B10 .900 +.010 .312 ..... 010 2.0 .040 7.0 

• RW 70 •• RW 59/69/79 ••• RW 57167174 •••• RW 58/68178 
For Non·lnductlve Winding add Suffix "N" to Callout. 

3500 

.75 
1.0 
2.0 
2.0 
2.5 
3.75 
3.75 
4.5 
4.25 
5.2 
7.5 
9.0 

14.0 
1.5w 
2.0 
3.0 
5.0 
7.0 ' 
8.0 

10.0 

Max. MIL-
Res. WorkIng R2GE 

Value Voltage Equlv. 
' 3.4K 30 

6K 50 
7.5K 75 
10K 100 
15K 150 
20K 200 
20K 200 
28K 200 
20K 200 
30K 200 
75K 400 

100K 600 
200K 1000 
3.4K 35 RW81 
4.9K 48 

1'l.4K 85 RW80 
24.5K 172 
32.3K 260 
47.1K 300 
98 K 470 

MOLDED PRECISION WIRE WOUND RESISTORS 

.,,": :-" .• ;' .... !t .• 

... ,.,~ . • i'~· If" 

-:' .. "'- '11 '[;);t. • 

TYPEAP: AXIAL PRECISION 
TYPE LP: LUG PRECISION 
TYPE RP: RADIAL PRECISION 

DIMENSIONS TABLE 
New Comm. Max. 
Type Walts Res. 
118AP .08 250K 
122AP .10 500K 
130AP .13 1.2M 
134AP .15 1.3M 
142AP .15 750K 
152AP RB56 .20 2.0M 
156AP .25 2.5M 
160AP RB55 .25 2.5M 
164AP 'RBM .35 4.5M 
168AP RB53 .50 8.0M 
172AP .50 4.0M 
176AP .50 8.0M 
180AP .60 9.0M 
184AP RB52 .60 9.0M 
188AP RB57 1.00 18.0M 
192AP RB58 1.50 30.0M 
202RP .25 500K 
214RP .25 1.0M 
324LP RB08 .50 4.0M 
372LP RB18 2.00 10.0M 

Max. 
Dla. 
.128 
.128 
.190 
.190 
.260 
.260 
.260 
.260 
.260 
.385 
.385 
.510 
.510 
.385 
.510 
.510 
.260 
.260 
.510 
.760 

TYPE RPC: RECTANGULAR 
PRINTED CIRCUIT 

TYPE PC: PRINTED CIRCUIT 

Max. Max. Lead Lead Hole 
Lenglh Voll. SpacIng Gauge SIze 

.263 100 #24 
.380 100 #24 
.300 100 #22 
.380 100 #22 
.260 150 #20 
.385 100 #20 
.510 150 #22 
.510 150 #20 
.760 300 #20 
.760 400 #20 
.510 300 #20 
.510 400 #20 
.635 400 #20 

. 1.010 400 #20 
1.010 800 #20 
1.510 900 #20 
.285 100 .200 #22 N.H. 
.447 150 .277 #22 #2 
.510 400 .325 Lug #8 

1.260 1000 1.000 Lug #6 

All are non-inductively, reverse Pi wound 
at minimum wire tension for maximum 
long life stability. All production is aged 
before calibration for insurance of mini
mum long-term load-life drift. Due to ad
vance winding techniques and design 
they have extremely low rise time char
acteristics approaching film type resis
tors. Through matching of materials, 
resistance changes from temperature 
expansion rates is eliminated. Zero volt
age coefficient and low noise charac
teristics. Leads are solderable or 
weldable. TC of 15 PPM/DC standard. 
TC of 2 PPM/DC to 6000 PPM/DC avail
able. All bridges and other instrumenta
tion used in calibration are periodically 
checked against National Bureau Primary 
Standards. Designs exceed MiI-R-93 and 
MiI-R-9444. Distinct capabilities for: Spe
cial Networks; Matched Sets; Voltage 
Dividers; Molde-d and encapsulated 
Modules. 

400RPC .125 500K .145 x .260 x .260 150 .125 #20 
500PC .25 500K .260 I .320 150 .200 #22 
512PC .20 700K .260 .410 150 .150 #20 

P&©O[fO© R~@O@lY®OO C®oWvV'v-
18300 OXNARD STREET, TARZANA, CA 91356 • (2131345-7811 - (213) 873-4575 • Inside CA: 800-835-3355 • Outside CA: 800-367-6677 
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,4700 RESISTORS 4700 

PRECISION POWER RESISTORS 
Aluminum-Finned Heat' Sink 
TYPE CH CHASSIS MOUNT 
5 through 250 watts 

TYPE ·BCH CHASSIS MOUNT 
15 through 35\ watts 
Beryllium Oxide or Alumina Core 
Chassis Mount, Type CH units are designed for maximum heat 
dissipation by mounting solidly to metal chassis surface for 
maximum heat transfer. They are outstanding for their high 
power dissipation with precision tolerances in minimum physi
cal sizes. 

ELECTRICAL SPECIFICATIONS 
1. Resistance Range - .05 ohms to 275K ohms. 
2. Tolerance-5%, 3%, 1%, .5%, .25%, .1%, .05%. 
3. Temperature Coefficient - ±20 PPM to 90 PPM 

GENERAL SPECIFICATIONS 
1. Lower hot' spot ratings due to exclusive complete 

encapsulation of element within anodized aluminum body. 
2. Welded construction throughout assures long stable 

load life. 
3. Heavy spade lug type leads on 5 through 70 watt sizes, 

threaded heavy stud terminals on 100 through 250 watts. 
4. 1000 VAC minimum dielectric strength on 5CH, 10CH, 

B5CH and B10CH; 2500 VAC on 25CH, 50CH, 100CH, and 
B25CH; 5500 VAC on all others. 

5. Temperature Range - -55°C to + 275°C. 
6. Eight standard sizes. 

DERATING CURVES 
120 IA a; 

~ 100 
i 

I 

~ 80 

fil 60 
<a; I- C 

40 ... o 20 : 
?I. 0 

i'"""-
B 

r-
D 

~ 
........ I'-...q~u~ 

t-t-. "~4f 
_I~.s.s/& 
J 

S 

25 75 125 175 225 275 350 
AMBIENT TEMP. DEG. CENTIGRADE 

'Temp. of -55°C to + 275°C. Derating is required for reduced 
chassis mounting area and high ambient temp. 
Curves: 
A - When mounted on proper alum. 
Chassis: 
4x6x2x.040 alum. chassis = 5CH & 10CH. 
5x7x2x.040 alum. chassis = 25CH, B25CH, & B50CH. 
12x12x.059 alum. panel = 50CH & 100CH. 
12x12x.125 alum. panel = 110CH, 180CH, and 250CH. 
B - Unmounted 5CH, 10CH, B5CH, B10CH. 
C - Unmounted 25CH, 100CH, B25CH, and 110CH. 
0- Unmounted 50CH, 180CH, and 250CH. 

DIMENSIONS TABLE 

PRC MII·R Com. Mal. 
Type 18546 waHl Res. A Aa B 

5CH RE60 5 20K .444 .490 
lOCH RE65 10 30K .562 .625 
25CH RE70 25 75K .719 - .781 
50CH RE75 50 200K 1.563 - .844 

f-foOCH - 70 275K 2.625 - .844 
B5CH RE60 15 20K .444 .490 

BlOCH RE65 20 30K .562 .625 
B25CH -HE70 35 75K .719 .781 

TOL. - - - ±.005 - ±.005 

110CH RE77 100 50K 2.750 - 2.250 

180CH 180 50K 2.770 - 2.500 

250CH RE80 250 45K 3.875 3.00 2.500 
TOL. - - - .... 01 t.Ol .... 01 

* For Non-Inductive Winding add Suffix "N" to Callout. 

C 
.500 
.750 

1.062 
1.968 
2.968 
.600 
.750 

1.062 
±.031 

3.500 

3.500 

4.500 
.... 094 

D 
1.125 
1.375 
1.938 
2.781 
3.781 
1.125 
1,375 
1.938 

±.063 

5.478 

5.478 

7.000 
.... 094 

E 
.334 
.438 
.500 
.625 
.625 
.334 
.438 
.500 

±.031 

1.80 

2.125 

2.125 
REF. 

F,uAnf;~E I;I~.8l 
l L, ____ ;--; , _I.. _,·H 
·----0 : --c-_ : :---F--' 

: D ' 

5CH, 10CH, 25CH, 50CH, 100CH, 85CH, 
B10CH, B25CH 

~~M®;;M . E ' r---.--!..- 0 .--- N :-r----..: 

Bl . . ... ~r{ = ~ f~':-H 
------0 I A 0 : : -'--0- I :........-F~ 

~," p! -0 a - : p : : I 0 I:' , 
K 

110CH, 180CH, 250CH 

Core Conductivity at 275°C 

1-_____ .... BERYLLIUM OXIDE 
(BeO)-64 

:::J ALUMINUM OXIDE - 8 
1 STEATITE - 1.5 

No. 
Mia. 
Screw 

F B H J K L M N P Size 
.646 .317 .075 .145 .078 .093 .078 .050 2-;112 
.812 .406 .100 .203 .093 .093 .094 .086 2-;112 

1.094 .563 .094 .250 .171 .125 .125 .086 2-#2 
1.156 .625 .094 .281 .196 .125 .125 .086 2-#4 
1.156 .625 .094 .281 .196 .125 .125 .086 2-#4 

.646 .317 ,075 .145 .078 .093 .078 .050 2·;112 

.812 .406 .100 .203 .093 .093 .094 .086 2-#2 
1.094 .563 .094 .250 .171 .125 .125 .086 2-~1. 

±.031 ±.O31 ±.016 ±.016 ±.01 ±.005 ±.016 ±.005 - -thd 
2.813 1.750 .188 .800 .375 .188 .250 12/24 2-;118 

thd 
3.000 2.188 .250 .950 .375 .188 .200 12124 2-#8 

Ihd 
3.000 2.188 .250 1.00 .312 .188 .200 V./20 .875 4-#8 

.... 031 ....031 .... 016 REF . .... 031 .... 010 REF . - .... 01 -

P&© 0 [F 0 © R~@O@lJ®OO' C®-MJWv-
18300 OXNARD STREET, TARZANA, CA 91356 - (21~) 3~5-7811 - (213) 87~-4575 -Inside CA: 800-835-3355 - Outside CA: 800-367-6677 
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4700 RESISTORS 4700 

PRECISION lNlRElNOUND RESISTORS 

.0285" .03 @ 3W .005@.5W 

8.71 ('343") .118" .0'32" .02@5W .005 @ 1.125W 

71/2W 45.72 (1.800") 11.10 ('437") .243" .032" .03@7V2W .005@ 1.1 

ALL DRAWINGS ILLUSTRATE ACTUAL SIZE Precise low-value repeatability. Eliminates lead-out and contact. resistance. 
"Single Joint" design .makes lead identification academic. 

ENGINEERING DATA: 

1 RESISTANCE RANGE "widest in the industry" 
Any ohmic value or decimal part of an ohm within 
range listed. Shunt values to 0.005 ohm. 

2 RESISTANCE TOLERANCE 
Standard: ±1 % (other tolerances available: 
±112%, ±V4%, ±l/,O% & ±1/20 %). 

3 TEMPERATURE COEFFICIENT OF 
RESISTANCE (TCR) 
Standard: Zero :!:5 ppm/oe to Zero :!:20 ppm/ce. 
Special: To :!:2 ppm/ceo 

RW70 

WsW 0.1 53K 180K 245V 12.7 ('500") 2:29 ('090") 

IV2W 0.1 90K 400K 375V 13.49 ('531") 

2W 0.1 225K 900K 670V 20.62 ('812") 4.83 190") .028" 

RW69 3W 80K 480K 500V 12.7 ('500") 5.26 ('207") .028" 

RW79 3W 80K 540K 500V 14.27 ('562") 4:83 (.190") .028" 

3W 120K 720K 600V 15.88 ('625") 6.10 

RW74 5W *0.02 200K 1 MEG 1000V 22_23 1.875") 7.92 

154K 1.5 1000V 25.4 . .000") 7.92 ('312") 

lOW 0.07 156K 4MEG 1250V 45.21 780") 

* 0.02 ohm to 0.1 ohm and maximum resistance values available in no.n-standard physical sizes -0 +.062". 
All low value 2-terminal designs are calibrated and tested at mid-point. on lead unless otherwise specified. 

4 INDUCTANCE 
The basic TYPE SM resistors are inductively 
wound. Non-inductive resistors are available-
add suffix letter "N" in part number. 

5 VOLTAGE RATINGS 
(D.C. Voltage or Peak Voltage) 
To calculate the safe operating vQltage for any 
resistance value below the maximum listed, 
apply the Formula E ~ ffR. Our unique deSign 
allows twice normal operating standards. 

6 POWER RATINGS 
All standard 1 % tolerance TYPE SM resistors 
are designed for continuous full load operation 
at 25°C .. Derate to zero power at +.275°C. 

7 PROTECTIVE COATING 
All TYPE SM resistors are sealed iii a tough 
solvent resistant - high temperature silicone 
coating. 

8 PRODUCTION CAPACITY 
Small quantity lots delivered quickly. as well as 
competitive high volume general purpose resistor 
capabilities. 

LONG LIFE • SOLVENT RESISTANT • LOWERTCR • HIGH TEMPERATURE • LOW COST 

PRECISION RESISTOR CO., INC. 
109 U.S. HIGHWAY #22 • HILLSIDE, NJ 07205 U.S.A. • TEL:(201) 926·3036 • TELEX: 13-6479 (413) 

1'2026 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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PRECISION lNlRElNOUND RESISTORS 

;i 
RB Styles 

Meets or Exceeds 
Environmental 

Conditions of' MI L-

"T~:~S . R·39UUS R-93 

HR175N - -
HR186N - _. 
HR188N RBR74 --
HR255N RBR75 -
HR256N RBR56 RB56 
HR258N RBR55 RB55 
HR2512N RBR54 RB54 
HR3114N RBR76 -
HR3712N RBR53 RB53 
HR3716N RBR52 RB52 
HR5016N RBR57 RB57 
HR5024N - RB58 
HR5032N - RB59 

E' 
P =-R E", /PH 
Max. Max; 
Watts 'Volts 

SX062 .04W 35V 
SX063' .05W 50V 
sxon .06W 45V 
SX073 .07W 65V 
SX093 .lW 85V 
SX094 .lW 100V 
SX095 .125W 125V 
SX105 .l66W 165V 
SX123 .l66W 165V 

SX106 .2W 200V 
SX124 .2W 200V 
SX143 .2W 200V 
SX154 .25W 250V 
SX155 .. 25W· 250V 
SX156 .33W 330V 

SX174 .33W 330V 
SX175 .33W 330V 
SX158 .5W 500V 
SX117 .5W 500V 
SX185 .5W 500Y 
SX186 .5W SOOV 
SX188 .6W 600V 
SX2210 .8W 800V 
SX3110 lW 1000V 
SX2812 1.25W 1000V 
SX3114 l.33W 1000V 
SX3712 I.SW 1000V 
SX3716 2W 12S0V. 
SX3724 3W 1250V 
SX3730 SW 1500V 

Max. Body Dimensions :!:.787mm (.031',) 2"L. Resistance 
Watts leads (Ohms) 
1~'Q Max. • Leilgth Diameter Oiam. Min. 0.1 

Res. Tol. Volts mm. (ins.) mm (ins.) Max. Max. 

.2W 100V 7.92 1.312") 3.96 U56") .020" lOOK 

.2W 150V 9.53 (.375") 4.75 (.187") .025" 150K 

.25W 150V 12.7 1.500") 4.9 U93/1) .025" 200K 

.25W 150V 7.49 1.295") 6.35 1.250") .025" 316K 

.25W 200V 9.53 (.375") 6.35 1.250") .. 032" 200K 

.33W 300V 12.7 1.500") 6.35 ('250") .032" 500K 

.5W 300V 19.05 (.750") 6.35 ('250") .032" 1 MEG 

.5W 300V 20.62 (,812") 7.92 (.312") .032" 1.5 MEG 

.66W 300V 19.05 (.750") 9.53 1.375") .032" 2 MEG 
lW 600V 25.4 (1.000") 9.53 (.375") .032" 3 MEG 
1.5W . 600V 2S.4 (1.000") 12.7 ('500") .032" 5 MEG 
2W 900V 38.1 (1.S00") 12.7 ('500") .032" 7.5 MEG 
2.5W 1200V 50.8 (2.000") 12.7 ('500") .032" 10MEG 

I 

BOdYOimensions ±. 787mm (.031") I.S"l. Resistance (Ohms) 
leads 

. Length Diameter Max. Max . Max. 
mm (ins.)' mm (ins.) Oiam. Min. Standard Special 

'6.86 (.270") 2.03 ('080") .020" 1.0 17K 30K 
8.43 (.332") 2.03 L080") .020" 0.1 20K 50K 
6.86 1.270") 2.29 L090") .020" 0.1 25K 35K 
8.43 (.332") 2.29 1.090") .020" 0.1 30K 65K 
8.43 (.332") 2.9Z UI5") .02S" 0.1 35K 75K 

10.03 (,395") 2.92 UIS") .025" 0.1 50K lOOK 
11.61 (,457"1 2:92 UI5") .025" 0.1 60K 180K 
11.61 1.457") 3.3 L130") .025" 0.1 75K 210K 
8.43 (,332") 3.68 (,145") .025" 0.1 40K 120K 

13.21 L520".) 3.3 U30") .025" 0.1 lOOK 280K 
10.03 (,395") 3.68 U45") .025" 0.1 SDK 160K 
8.43 (.3:\2") 4.06 U60") .028" 0.1 SDK 130K 

10.03 (.395") 4.47 U76") .028" 0.1 lOOK 200K 
11.61 (.457") 4.47 U76") .028" 0.1 lOOK. 300K 
13.:'1 LS20") 4.47 (,176") .028" 0.1 140K 400K 

10.03 (.395'/) 4.83 U90") .028" 0.1 130K 220K 
11.61 L457") 4.83 U90") .028" 0.1 135K 350K' 
16.38 1.64S") 4.47 U76") ;028" 0.1 4S0K 600K 
14.78 1.582") 4.83 U90") .028/' 0.1 400K S40K 
11.61 1.457") 5.26 1.207") .028" *0.01 135K 360K 
1'3.21 L520") 5.26 1.207") .028" *0.01 150K 480K 

16.38 L645") 5.26 (,207") .028" *0.01 450K 720K 
19.56 L770") 6.10 1.240") .032" 0.1 51lK 1.1 MEG 
19.56 1.770") 8.43 ('332") .032" 0.1 750K 1.6 MEG 
22.73 L895") 7.62 (.300") .032" 0.1 I MEG 1.8 MEG 

2S.91 0.020") 8.43 (,332") .032" 0.1 1.25 MEG 2MEG 
22.73 L895") 11.1 1.437") .032" 0.25 I.S MEG 2.5 MEG 
29.08 (1.145") 11.1 1.437") .032" 0.5 2 MEG 3.5 MEG 
41.78 0.645") ILl (.437") .032" O.S 3MEG' SMEG 
S1.31 (2.020") 11.1 (4.37") .032" 0.5 4MEG 6MEG 

TYPE HR 
ULTRA HIGH PRECISION AXIAL LEAD 

1 RESISTANCE RANGE AND TOLERANCE 
"MIL GUIDELINES"· 
Standard: Any ohmic value or decimal.part of an ohm 
desired. from 0.1 ohm to 10 megohms with tolerances 
·to ~O.Ol% 

2 TEMPERATURE COEFFICIENT OF RESISTANCE 
"TEMPERATURE STABLE" 
Standard: Zero ~5 ppm/OC (100 ohms and above) 
Zero :±:lS ppm/OC (values below 100 ohmsl. 
Special: To ."1 ppm/'·C. . 

3 STABILITY VS. TIME CHARACTERISTICS 
"ZERO DRI FT" . 
To :!:0.001 %/year at 25°C. of tal. 
.01 % 101. = .001 % stabilily/yr (no load). 

TYPE SX 
HIGH PRECISION AXIAL LEAD 

1 RESISTANCE RANGE AND TOLERANCE 
"REPEATABLE (PART TO PART)" 
Any ohmic value desired with tolerances of ::':1 % 
(standard), ±112%, ±1/4%, ±1/,0% and ±1/20%. 

2 TEMPERATURE COEFFICIENT OF 
RESISTANCE (TCR) 
Zero: ::'10 ppm IOC (standard). 

3 STABILITY VS. TIME CHARACTERISTICS 
"LOW t.R" 
To ':'0.005%/year at 25°C (~o load). 

4 POWER RATINGS VS. AMBIENT 
TEMPERATURE AND RESISTANCE TOLERANCE 
(Full power ratings to + 125°C, ale based upon 
standard ::':1 % resistance tolerance. Derating is re
quired for higher temperatures and closer ·resistance 
tolerances.) 

5 INDUCTANCE 
The standard Type SX resistors are inductively 
wound. Non-inductive resistors are available - add 
suffix letter liN" in part number. 

6 TERMINALS . 
Solderable hot-tinned (63% Sn· - 37~~ Pb) cappel 
wire leads. Low thermal EMF construction. 

7 PROTECTIVE COATINGS 
Type SX; New solvent resistant silicone-epoxy·sea!. 

8 PURCHASING INFORMATION . 
Please specify: Quantity, type. reSistance value. reo 
sistance tolerance and special features which may 
apply. All OIders are accurately checked 100% and 
~elivered "on time" to meet critical schedules. 

PRECISION'S linear (+) TCR thermal tracking resis· 
tors function as economical temperature sensing de· 
vices or used as compensators for voltage 
stabilizatioe. 

Maximum Resistance values based upon .001" wire size. REQUEST FREE GENERAL CATALOG 
AND SPECIFIC ENGINEERING SAMPLES 

Hundreds of additional physical sizes and TCR combinations are available. 

EXCELLENT STABILITY • LINEARITY • REPEATABILITY • CUSTOM MATCHING 

PRECISION RESISTOR COg.,' ~NCo 
109 U.S. HIGHWAY #22 • HILLSIDE, NJ 07205 U.S.A. • TEL: (201) 926-3036 • TELEX: 13-6479 (413) 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2027 
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CROSS REFERENCE CARDS (61) 
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"I 

LABELS FIT 
THIRD-CUT 
FILE FOLDERS 
(NOT SUPPLIED) 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. Ies now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need isa supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a ,check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in. 
this EEM. Card missing? Write directly to EEM File 
System. 
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PRECISION RESISTIVE PRODUCTS, INC. 
HICHWAY 61 SOUTH, MEDIAPOLIS, IOWA 52637 (3\'J) 3'14·'1131 

PR-SERIES ULTRA PRECISION GP-SERIES GENERAL PURPOSE PRECISION 
METAL FILM RESISTORS METAL FILM RESISTORS 

• Low Temperature Coefficients • Economical • High Performance 

• Tight loleranclO,; ~ High Stability • Low Noise • Very Stable • Low Noise 

DIMENSIONS DIMENSIONS 

Slyle Max. L. Max. Dia. CLio Cl Dim. A Slyle Max. l. Max. Dia. Clto Cl Dim. A 

PR1110 .280 .102 .300 AWG #22 GPV4 .280 .102 .325 AWG #22 
GPV2 .400 .150 .450 AWG #22 

PR1/8 .400 150 .450 AWG #22 GP'I. .600 .200 .685 AWG #22 
PR1/4 .600 .200 .685 AWG #22 GPI .600 .200 .685 AWG #20 

SPECIFICATIONS SPECIFICATIONS 

E-' Wattage Rating Resislance Wattage Voltage PRP Mil. Resist. Voltage 
Style Range (Ohms) Rating @ 85°C Rating Slyle Slyle Range (Ohms) ~oC:-'-~1250C Rating 

PR1110 10-500K 1/10 300 GPV4 RN55 2.5-500K V. 1/10 300 
PRlI8 10-IM 1/8 400 GPV2 RN60 2.5-1 M V2 VB 500 
PR1/4 10-1M 1/4 500 GP3f.I RN65 10-1.5M 'I. V. 500 

GPI RN70 10-1.5M 1 V2 500 

TYPICAL PERFORMANCE TYPICAL PERFORMANCE 
%~R %~R 

1000 Hr. Load Life 85°C .................................................................................. 0.02 Temperature Cycling .......................................................................................... 0.05 
Humidity ................................................................................................................ 0.04 Low Temperature Operation .............................................................................. 0.03 

Terminal Strength, 5 Lb. Load ...................................................................... 0.02 
Temperature Cycling ...................................................................................... <0.01 Resistance To Soldering Heal ........................................................................ 0.02 
Short Time Overload ........•............................................................................. <0.01 Dielectric Withstanding Voltage ................................................•...........•......... 0.02 
Dielectric Withstanding ...................................•.............................................. <0.01 Short Time Overload .......................................................................................... 0.05 
Nois~ ............................................................................................................ <-30dS Moisture Resistance .......................................................................................... 0.20 
Insulation Resistance .................................................................... >10000 M. Ohm 1000 Hour Load Life @ 125°C .......................................................................... 0.15 
Shelf Life .................................•.......................................................... <50 PPM/YR. TEMPERATURE COEFFICIENTS 

TEMPERATURE COEFFICIENTS 
TC25 = a :!:25 PPM/oC -20 to +85OC noo = 0 :!:100 PPM/oC -20 to +85°C 
TC50 = 0 :!:50 PPM/oC -20 to +85°C T250 = 0 :!:250 PPM/oC -20 to +85°C 

TC25 = 0 :!:25 PPM/oC -20 to +85°C TCtO = 0 :!:10 PPM/oC -20 to +85°C RESISTANCE TOLERANCES 
TC20 = 0 :!:20 PPM/oC -20 to +85°C TC5 = O:!: 5 PPM/oC -20 to +85°C ±5.0%. ±2.0%, ±1.0%, ±O.S%, ±.25%. & ±O.1% 
TC15 = 0 :!:15 PPM/oC -20 to +85°C 

LEAD MATERIAL 
RESISTANCE TOLERANCES OFHC with 60/40 Tin/Lead Coaling 

±1.0%, ±O.5%, ±.25% & ±O.1 %, ±O.5%, ±.02% , ±.01 % NOTE: The GP-Series of resistors is conformally coated and fully pro-

LEAD MATERIAL 
tected against moisture by a multi-paint coat system and a hard epoxy outer 
coating. 

OFHC with 60/40 TinlLead Coating Marking is alpha-numeric and meets the most demanding marking re-
quirements. Special marking is available upon request. 

Consult the factory concerning failsafe, flameproof, and fusing require-
ments. 

RlmSERIES . ~~~l~ PRECISION 
FILM RESISTORS 

LCRIA-SERIES • Radial Leads I) Small Size GENERAL PURPOSE 
NON-PRECISION METAL 

• LowTC • High Stability FILM RESISTORS 

DIMENSIONS (INCHES) • Low Cost • Taped and Reel Package 
H Height .365 • Color Band Marking .. Exceeds MiI-R-22684B 
L Length .260 & Mil-R-10S09F Performance Requirements 
W Width .140 DIMENSIONS LS Lead Spacing Lead Gage #22 .150 

I Max. l I Max. Dia. I lead l. I Lead Dia. 

SPECIFICATIONS I .270" I .098" I 1Y4" I .025 

Temperature Resistance Standard Wattage GENERAL SPECIFICATIONS 
Slyle Coefficient Range (Ohms) Tolerance @85OC 

RL 1 20 PPM/oC 20 thru 1%.5%, .1 
Resist. Reslsl. Temp. Coef. Power Max. 

Tolerance Range of Resist. Rating Volt. 
15 lOOK .250/0, .10%, 
10 .05%, & .02% 1% 

Ion 
50 & 100 V.W 250 VRMS 

5 .01% PPM/oC (70°C) 

RL 3 20 PPM/oC 20 thru 1% , .5%, .3 
2% through 

15 lOOK .25 % •• 1% 5% 1M 

10 .05% & .02% 
Performance Characteristics PRP MiI-R-22684B MiI-R-l0509F 5 .01% 

Type No. (Style) LCR1f4 RL07 RN55D 
TEMPERATURE COEFFICIENTS Sfze:-lnCh--. f Body Length .270 Max. .243 +.038 .250 +.031 
TC20 = 0 :!:20 PPM/oC -20 to +85OC TC10 = 0 :!:10 PPM/oC -20 to +85°C BOdYDi~~ f-- .098 Max. .090 :!:.008 .109 :!:.031 
TC15 = 0 :!:15 PPM/oC -20 to +85OC TC5 = 0 :!: 5 PPM/oC -20 to +85°C Lead Diameter .024 +.002 0.23 +.004 .025 ...... 002 

TYPICAL ENVIRONMENTAL PERFORMANCE 
Power Rating 0.25W at 70°C 0.25W at 700 C 0.125W at 70°C 

0.125W at 125°C 0.078W at 125°C 0.0625W at 25°C 
%AR 

--_ .. --
250V Max. Rated Continuous 250V 200V 

1000 Hr. Load Lile ...................................................................................... :!:0.02% Working Voltage 
Humidity ........................................................................................................ :!:0.04% - .-

165°C 1500 C 165°C Max. Ambient Temperature 
Temperature Cycling ........................••..............•.......................................... :!:0.01% TCR-' . --- .. -- - ----

:!:50 & :!:200 PPM/oC +200 Short Time Overload .................................................................................. :!:0.01 % :!:100 PPM/oC -500 PPM/oC 
Insulation Resistance ....•.•.....••••......................•........................... >1000 Megohms ~;-----.- . 

1Orlt01M!l 47!l to 150k!l 10!l to 301k!l Noise Index ....••.....•.............................•............•...••.....••...................•......... <-30dS ~LResistance R~ge_ .. 
1%.2% &5% 5% &2% 1'% Voltage Coefficient ........................................................................ <0.05 PPM/Volt Standard Tolerances 

- .. ------c= 
0.25% 0.5% 0.5% 1 Year Shelf Life •.................••......••••••......•.........•....•................................ :!:50 PPM Dielectric Withstanding Vo'tage AR 

Insulation Resistance 10,000 M!l 1,000 M!l 10,000 M!l -
Temperature Cycling ~R 0.250/. 1.0% 0.5% 
Short-Time Overlo~d 

_. --_.-
~R 0.25% 

--- --
0.5% 0.5% 

MATCHED SETS AND NETWORKS ---- -_._---
- -~If -([5~ 1.5"10 1.5% ~ture Resistance 

Load Life . "AR ~--r- 2.0% 1.0% 

Customized resistance and temperature coefficient matching ~. Strength-- _. AR 0.2% 0.5% 0.2% 

is available. ~fstance to Soldering Heat AR 0.5% 0.5% 0.5% CShack . - -- ---TR -----0.2%- r-- . 
0.5% 0.5% 

Resistance matching to .01 % and T. C. tracking of 1 PPM 1°C 1-=---- .--.----
0.2% 0.5% 0.5% Vibration AR 

are standard. Low Temperature Operation AR 0.25% 0.5% 0.5% 
Please consult the factory for details on your requirements. Shelf Lif. AR 0.2% 0.2% N.A. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2029 
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Irs simple . 

. If we can't save you 
money on. resistors, 
·then we don't deserve 
your business. 

RCD Components. . 

The fastest· growing . 
resistor manufacturer .. 
in the country. 

RCD Components Inc. • 330 Bedford Street, Manchester, NH 03101 
(603) 669·0054 Tlx: 943512 

1·2030 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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II m Quick Reference Guide 

~ 
U 
0 
l-
I/) 

2W-50W 

RW,RWF 

cost purpose 
wounds. Ceramic encased, 
pletely flameproof. 

PWX - non-inductive 
PWA - standoffs 
PWR - radial leads 
PWF - failsafe fusible 

Low cost epoxy or con
formal coated wirewounds offer 
savings over carbon comps. RW-l 
(l-watt) is the size of a 'h-W carbon 
compo RW-2(2W) and RW-3(3W) 
are both the size of a lW comp. 

- four terminal 

PRECISION WIREWOUND RESISTORS 
SA,MA 

Epoxy encapsulated, non-inductive 
precision bobbin wlrewounds per 

~mn 
MIL-R-93(RB), MIL-R-39005 
(RBR). O.ln to 25 Meg, tolerances 

.1W-2W 
to ±0.005%, TCR from ±lPPM 
to +6700PPM 

PC,PC451 Same as Series SA, MA but feature 
radial leads for easy PCB insertion 

... _. p and space savings per MIL-R-93, 
MIL-R-39005. PC451 (rectangular) 

Tw-1W 
Is direct low-cost replacement for 
ultra-precision films. 

a Wirewound substitutes for pre-
cision metal film's RN55, RN60, 

Iii.iU=== RN65, RN70, RN75. Better sta-
bility, lower price. TCR as low as 
±2PPM. Tolerances to ±0.01%. 

TEMPERATURE SENSORS 
LP 1/4 Low cost metal film with linear 

positive TC R. 33n to 30K, toler-.. ances to ±1.0%. Available in tlny 

+150o C 
T.C. up to +5000PPM (.5%/ C). 
Only '/4" long. 

ATB,PTB,ATS,ATC Precision wlrewound, axial or 

;';;ij 
radial. Interchangeable TCR, 1n 
to 1 Meg, tolerances to ±0.05%. 

-+3750 C Available in any T.C. up to +6720 
PPM. 

PTC,PTS Ceramic encased RTD elements or 

;; stainless steel RTD probles. Plat i-

+6000 C 
num, Nickel, Nife elements 
stocked. Tolerances to +0.1%. 

INDUCTORS 
AL Low cost color banded inductors 

per MIL-C-15305. Special core reo 

-~ .. ~.~. ·lgl: -_. suits in high Q and SRF, low OCR. 
'" ,,iii. ... .22~H to 56000~H. Axial or radial 

leads. 

~ 
U 
0 
l-
I/) 

~ 
U 
0 
I-en 

~ 
U 

THICK FILM RESISTORS 
RSF,BW New development! 

Flameproof, thick complex-oxide 
construction results in performance 

~E;' ). and size of wirewounds, at signifi-... 
cant price reductions. Non-induct-
ive, high-surge capabil ity. 

%W-9W 
O.ln to 240K stocked. 
BW Series is fusible. 

RG,UHV Cermet glazeforhighvoltage and/ 

-=CHi:::: r- or high resistance applications. 
Voltage capability to 50KV. Resi-
tance to 10,000 Gig. Tolerances 

%W-4W to 0.5% TCR to 50PPM. 

MG Miniature resistors! V2·watt is VaW size, 

IiiIiiII 
l·watt is V.·watt size. Improved dissipation 
due to thick cermet glaze. 6.2 ohm to 1 

'h.W-1W 
Meg, TCR to 50 PPM. tolerances to 1.0%. 

MC,MCR 
High-stability thick film chip re-

~~~ sistors. 4.7n to 2000 Meg. Wrap-
around termination available. Tol-

1/16-1.0W erances to 0.25%, TCR to 50PPM. 

MR Cermet micro-resistors offer highest 

11 performance in smallest possible 
size. Only 0.1" long! 4.7n to 

1/4W 8.2 Meg. ±5%, :1'10%. 

DIP,SIP Th ick fiI m resistor networks offer 

~~ 
premium performance per MtL-R-
83401. SIP packages are 4 to 12 

irl~ I . pin. DIP'sare 14 or 16 pin. Variety 
of standard and custom configura-
tions hvbrids available. 

THIN FILM RESISTORS 
MF 

GP 

• 1W-1W 

Precision metal film per MIL·R-
10509, RN55,60,65,70,75 and 
MIL-R-55182(RNR.RNC). lon to 
5.1 Meg, tolerances to ±0.05%. 
Outstanding TC's to 5PPM • 

~ ==e=>== 
.1W-1W 

Commercial metal film with MIL
spec performance at half the price! 
Exceeds M I L-R-I0509( R N) ,-22684 
(RL),-39017(RLR). Values to 22.1 
Meg, TC's to 25PPM, tolerances 
to ±0.5%. 

~ CF,CFF 
u 

General purpose carbon fim fea
ture highest grade core for exten
ded life stability and overload dis
sipation. 10hm to 22 Meg, 7 stan
dardsizes.Series CFF isflameproof. 

o __ ... <lU!>,.c-== 
Iii 1/8W-2W 

-~ 
U 
o 
I
en 

SPECIAL TV PRODUCTS 
FUSE RESISTORS 

m= 
1/BW-10W 

SURGE RESISTORS , ' 
1W-50W 

ZERO OHM 
--"')== 

- %W 

CUSTOM 

Standard and Custom fusing 
curves to provide precisely con
trolled circuit protection. Fusing 
time to 5",S at 0.1 A and up. 

Withstand high energy dissipa
tion and absorb surges up to 75 
jouies with minor resistance shift 
Standard and Custom desillns. 

Insulated jumpers come in 1/4 
W size and are suited for auto
matic insertion. Resistance is .02 
ohm or less. 

RCD manufactures a series of custom coil products 
including toroids, transformers, arid shielded chokes. 
RCD also offers custom Res/cap, Res/Diode hybrid 
networks and voltage dividers. 

Don't forget our 'SWIFT' service (Ship With In Fifty Two hours) when you require fast delivery of a non·stock item! 

RCD Components Inc •• 330 Bedford Street, Manchester, NH 03101. (6031669-0054 Tlx:943512 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 2031 



4700 RESISTORS '4700 

RCl:S/iiil1i:ross POWER WIREWOUND RESISTORS 

MIL-R-26, TYPE RW, 
T Series, Silicone Coated 

GENERAL SPECIFICATIONS 
Watlage Range: 25 styles to choose from ranging from .4 to 
14 watts. 
Resistance Values: From 0.1 ohm to maximum values as stated 
in table. For values below 0.1 ohm, use RCL-Shallcross Low 0 
Metal Element Resistors. 
Power Rating: Two power ratings, depending on operating 
temperature and stability requirements: 

120 

II: 100 

~ 
~ 80 
Q 
W 60 

~ 
IL 40 o 
'#. 20 

o 

~ 

DERATING CURVE 

~ 
r" ~r-.... Clf,,~ 

~ ........ " CIf"~,~"",,, 
jiJ ......... ~ r" ~ 

I ......... i'o.. i"-
""'" • Characteristic U: 275°C maximum hotspot temperature. 

• Characteristic V: 350°C maximum hotspot temperature. 25 75 125 175 225 275 

Derating: Wattage Ratings based on operation at 25°C. For 
higher ambient temperatures, derate per derating curve. 
Tolerance: ±1.0% is standard. Closer tolerances are available. 
Temperature Range: From -65°C to +275°C (Characteristic U) 
or +350oC (Characteristic V). 
Temperature Coefficient. of Resistance: Standard T.C.: ±20 
PPM/DC = 5000 and up, ±30 PPM/DC = 100 to 4990, ±50 
PPM/DC = 10 to 9.990, ±90 PPM/DC = 0.10 to 0.990, ±400 
PPM/DC = 0.0250 to 0.0990, ±650 PPM/DC = 0.010 to 0.0240. 

1 Aryton Perry Winding available for non-inductive requirements. (Oivide Max. Resistance Value by 2). 
Z Contact factory for lead diameter. oh'mic values or temperature coefficients not listed as standard. 

AMBIENT TEMP. DEG. CENTIGRADE 

Metric Dimensions 

350 

NON-INDUCTIVE WINDINGS, RADIAL LEADS, EXTENDED HEAT DISSIPATION and other SPECIAL FEATURES are available. 
Call or write factory for complete information . 

RCL ELECTRONICS, INC., 195 McGregor Street, Manchester, NH 03102 • (603) 627-3831 
SHALLCROSS, INC., U.S. 70 East, Smithfield, NC 27577. (919) 934 .. 5181 

1·2032 For manufacturers' sales offices refer to Manufacturers & Sales Offices DirectoryEEM 1983 



4700 RESISTORS 4700 

RCI:S/iiillcross POWER WIREWOUND RESISTORS 

MIL-R-18546, TYPE RE 
AL Series, Aluminum Housed 
Chassis Mount 

. GENERAL SPECIFICATIONS 
Wattage Range: 7 styles to choose from ranging from 5 to 250 
watts. 
Resistance Values: From 0.1 ohm to maximum values as stated 
in table. 
Power Rating: 275°C maximum hotspot at 25°C ambient. 1 % 
maximum .1R in 1000 hour load life. 
Derating: Wattage ratings based on operation at 25°C. For 
higher ambient temperatures, derate per derating curve. 
Tolerance: ±1.0% is standard. 

Temperature Range: From -55°C to + 275°C. 
Temperature Coefficient of Resistance: Standard T.C.: ±20 
PPM/oC = 100 and up, ±50 PPM/oC = 10 to 9.990, ±90 PPM/ 
°C = below 10. . 

DIMENSIONS - 5 THRU 75 WATTS 

(METRIC DIMENSIONS ARE IN PARENTHESIS) 

WATTAGE VS. AMBIENT TEMP •. DERATING 
100 

o 
~ 80 
<t ::0 60 
0(5 
~..J 40 
W 

~ 20 
w 
0.. 0 

~ 

--
~ ---- ----- ~ -- - 1""'00.. - ~ 

25 75 125 175 225 275 
AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 

MOUNTED ON ____ ALUMINUM CHASSIS _____ UN-MOUNTED 

DIMENSIONS - 100 WATT 

i~~'·~ 
;188 ::.010 CIA. TYP 

. (4.78 ±.24) 

(46.03) :.010 I IT1_79 (57.2) 
:........:..... ±.24 H--r-----+-! 

770 i I L..L. I . 
+031 L {. 2.750±.010. (25.1) 
(19.56)--1 r- J .375 '-- (69.85 ±.24)....J :.79 

±.79 ~~.~~~ ±.031 18~~g ~:~~15.478 ±.D93 ±~gg1 
(44.45 ±.79) (139.14 ±2.4) 

DIMENSIONS - 250 WATT 
1 1- .250 :.031 

I f6.35):. 79 

,.~t! I 
~M~03~OiJ)~J;'~~~1 

.. 188 ±:oiii'D1A TYP (31.75) 
(4.78 ±.24) ±.79 

±.031 • ~ 3000 (~.75) 2.125 ±-031 
~9 _. ±.031 (78.2) 

(53.98) ±.79 

I ±.19 I 
1.000 (25.4) 
±.015±.4 

I§§~~~~~;~· \4·20 UNC-2A 
TYP 

I 

1--__ -12.188 ±.031 
(55.58 ±.79) 

• AL resistors have an operating temperature 
range of -55°C to +275 0 C. Derating is re
quired for reduced chassis mounting area and 
or for high ambient temperatures . 

AL-l0 RE·65G 10 10 .1 25K 5.62K 7 
•• To order non·inductive styles add suffix N. 

(e.g.: ALN·5, RE-60N) (Divide Max. Res. Values 
by 2). AL-25 RE-70G 25 20 .1 55K 12.1K 14 

AL-50 RE-75G 50 30 .1 180K 39.2K 29 t For reference only 
AL-75 75 .1 75K 120 
AL-l00 RE-77Gt 100 75 .1 50K 400 
AL-250. RE-80Gt 250 120 .1 75K 800 

DIMENSIONAL SPECIFICATIONS 
I!li:: f;$lYJ.Si~ lrf;;;:;;A''0t21 >:,:): If';:;:;;' ~·s';:~:<~,C;\~f·:,~ ; t!:1,;~i O:?;·.n~ .;;j ;T~:\~hE0A~/t ;\tf.'1!;;F·~(~~if.< ~~··V\;':(i~~~';·f~~· ' ;;'i'liil,,):;; iti"':"":;:';' ,', '·:> .. :K:,:::i,; :'<,.L',"} ,::eM;:",' 'N,:,,",':, 

Tal. +.005 +.005 +.031 +.062 +.015 +.015 +.015 +.010 +.010 +.010 +.005 +.015 +.005 
Tal. (metriC) ±0.1 ±0.1 ±0.8 ±1.6 ±0.4 ±0.4 ±0.4 ±0.25 ±0.25 ±0.25 ±0.1 ±0.1 ±0.1 
AL-5 .444 .490 .600 1.125 .334 .646 .320 .065 .140 .078 .093 .078 .050 

(11.28) (12.45) (15.24) (28.58) (8.48) (16.41) (8.13) (1.65) (3.56) (1.98) (2.36) (1.98) (1.27) 
AL-l0 .562 .625 .750 1.375 .430 .800 .400 .075 .190 .093 .093 .102 .086 

(14.27) (15.88) (19.1) . (34.93) (10.92) (20.3) (10.2) (1.91) (4.83) (2.4) (2.4) (2.59) (2.18) 
AL-25 .719 .781 1.062 1.938 .530 1.080 .560 .085 .260 .172 .125 .115 .086 

(18.26) (19.84) (26.97) (49.23) (13.46) (27.43) (14.22) (2.16) (6.6) (4.37) (3.18) (2.92) (2.18) 
AL·50 1.563 .844 1.968 2.71;11 .615 1.140 .615 .085 .300 .196 .125 .107 .086 

(39.7) (21.44) (49.99) (70.64) (15.62) (28.96) (15.62) (2.16) (7.62) (4.97) (3.18) (2.71) (2'1~ 
Tal. +.010 +.010 +.031 .... 093 .... 031 +.031 +.031 ... 015 +.015 +.015 +.005 +.015 +.005 
Tal. (metric) +0.25 +0.25 +0.8 ±2.4 +0.8 "'0.8 +0.6 "'0.4 "'0.4 +0.4 ±D.l +0.4 +0.1 
AL-75 2.125 1.500 2.500 3.750 1.125 1.875 1.125 .125 .625 .187 .172 .187 .095 

(53.98) (38.1) (63.5) (95.25) (28.58) (47.62) (28.58) (3.18) (15.89) (4.75) (4.37) (4.75) (2.4) 

NON-INDUCTIVE WINDINGS, SPECI~L LEADS and EXTENDED HEAT DISSIPATION versions are available. 
Call or write factory for complete information. 

RCL ELECTRONICS, INC., 195 McGregor Street, Manchester, NH 03102. (603) 627-3831 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1· 2033 



4700 RESISTORS .4700 RrT .CJ"-;;"~.,~n~c:r. ESTABLISHED RELIABILITY .' . 
~.L;J!UUU;, UJJ POWER WIREWOUND RESISTORS 

MIL-R-39007, TYPE RWR, 
5 LEVEL PR Series, Silicone Coated 

GENERAL SPECIFICATIONS 
Wattage Range: 15 styles to choose from ranging from 1 to 
15 watts. 
Resistance Values: From 0.1 ohm to maximum values as stated 
in table. 
Power Rating: 275°C maximum hotspot at 25°C ambient. 
Tolerance: ±1.0% is standard. ±0.1%, ±0.25%, ±0.5%, 
±3%, ±5% and ±10% are available. 
Temperature Range: -55°C to +275°C. 
Temperature Coefficient of Resistance: Standard T.C.: ±20 
PPM/oC = 100 and up, ±50 PPM/DC = 10 to 100, ±400 
PPM/oC = 0.4990 to 10, ±650 PPM/oC = 0.10 to 0.4990. 

WATTAGE VS. AMBIENT TEMP. DERATING 
III 100 

!;c 80 
a: 
IL c 60 
c(§ 
!Z..j 40 

~ 20 
iii 0 

:~ 
'~o 

.1% 
I 

1% 

I"-

"r-- r--. 
I- " ~ t--t-~ 

r- f"IIi .... 

Q. 25 75 125 175 225 275 325 
AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 

= =H 1== = B ~IAMETER:$-
D I A I c=J 

!"""LENGTH LEAD LENGTH ELECTRICAL AND DIMENSIONAL SPECIFICATIONS 

~~~~~ 

1 MIL.R-39007 Approved. To Life Failure Rate M. p. R. & S. 
3 Ayrton Perry Winding available for Non-Inductive requirements. 

MIL-R-39009,·TYPE RER, R LEVEL 
AL-ER Series, Aluminum Housed . 
Chassis Mount 
GENERAL SPECIFICATIONS 
Wattage Range: 4 styles to choose from ranging from 5 to 50 
watts. 
Power Rating: 275°C maximum hotspot at 25°C ambient. 1 % 
maximum ~R in 2000 hour load life. 
Derating: AL-ER chassis mount resistors have an operating 
temperature range of -55°C to +275°C. For higher ambient 
temperatures, use derating curve which applies to operation of 
unmounted. resistors (A = AL5ER and AL10ER, B = AL25ER 
and C = AL50ER). 
ELECTRICAL SPECIFICATIONS 

ambient. 

Tolerance: ±1% is standard. 

0 12 
100 

fil • "'0. 0 

A ~~ 60 
u.o 4 oB 

0 ~Q. 2 

0 

P"", 
~1I~1 

J::5(."c~ .. 
;::j-..~ 

25 7.5 125 175 225 275 325 

AMBIE~T TEMP. oCENTIGRADE 

Temperature Coefficient of Resistance: Standard T.C.: ±20 
PPM/oC = 200 and up, ±50 PPM/DC = 10 to 19.60, ±100 
PPM/DC = below 10. 
Dimensional Specifications: Identical to AL Series on previous 
page. 

Call or write factory for complete information 

RCL ELECTRONICS, INC., 195 McGregor Street, Manchester, NH 03102 • (603) 627-3831 
SHALLCROSS, INC., U.S. 70 East, Smithfield, NC 27577 • (919) 934-5181 . 

1· 2034 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

RChS/iilli:ra5s ~~~~:§ ELEMENT 
Low Ohmic Value At An Affordable Price 
GENERAL SPECIFICATIONS 
Wattage Range: 3 and S watts. 
Resistance Values: O.OOS, 0.01, 0.01S, 0.02, 0.02S, 0.03, 0.04, 
O.OS, 0.07, 0.08, 0.1, 0.2 ohms. 
Derating: Lo 0 Metal Element Resistors are derated linearly 
from room temperature at full power to 0 power at 27SoC. 
Tolerance: S% - All styles and values, 3% - All styles and 
values, O.S% available above O.OOS ohms. 
Construction: Tinned copper leads are welded directly to a low 
temperature coefficient of resistance element by a highly mech
anized proprietary process. Resistors are encapsulated in a 
special formulated compound. 

FEATURES 
• Ultra Low Resistance Valves 
• High Stability Over Life 
• Low Temperature Coefficient of Resistance 
• Inherently Non-Inductive 

I[ 

CONNECT I C t C L1 POINT l CONNECT POINT 

\ I ' I /-1 
~ *L-. --lL----.J. iTo Ld 

DIMENSION SPECIFICATIONS Dimensions - Inches (Millimeters) 
StYle . L::' D C I ......• ;, .. .. d 

LO·3 0.560 ±0.010 0.210 ±0.010 0.65S 1.375 ±0.12S 0.032 ±0.002 
(14.224 +0.254) (5.334 +O.2S4) (16.64) (34.92S +3.175) (0.813 ±O.OSl) 

LOoS 0.920 ±0.010 0.330 ±0.010 0.83S 1.250 ±0.12S 0.040 ±0.002 
(23.368 +O.2S4) (8.382 +O.2S4) (21.209) (31.7S0 +3.17S) 11.01S +0.051) 

DUAL FUNCTION FUSE RESISTORS 
A Dual Purpose Device That Acts As Both A Wirewound Resistor and .. Fuse 
GENERAL SPECIFICATIONS 
Resistance Range: 0.20 to 2000. 
Resistance Tolerance: 10% is standard, S% and 2% definition. 
Blow Characteristics: Per table - 2 pt. definition. 
Operating Temperature: -SSoC to +1S0°C 
Temperature Coefficient: ±SO PPM/DC Max. 
FEATURES 
• Affords protectiortfor semiconductor devices 
• Eliminates fire hazard and circuit board damage to 

overheated components 
• Eliminates unnecessary blowing due to transient conditions 
• Reduces the number of discrete components required. 

ELECTRICAL SPECIFICATIONS 

(gims) '-" ____ ', 0.400 Max. 
(36 ±0.4mm) (10.2mm) 

15A 

LEAD 
LENGTH 
1.2SMln. 

(31.7Smm) 

(Lead Diameter 
-----.{ #24 AWG) 0.020" 

(O.Smm) . 

112W 
lSA 112W F504 O.S 1.4A 1.0W SA 18W SOOms SOms 
15A 112W FSOS 0.5 ' 1.4A 1.0W SA lBW SOms 10ms 
lOA 1 DOW FS06 1.0 1.0A 1.0W 4A 16W 10sec lOOms 
lOA 1 DOW FS07 1.0 1.0A 1.0W 4A 16W SOOms SOms 
lOA 100W FSOB 1.0 1.0A 1.0W 4A lSW SOms 10ms 
7A 98W F509 2.0 700ma 1.0W 3A lBW 10sec SOms 
7A 98W FS10 2.0 700ma 1.0W 3A lBW 200ms 50ms 
7A 98W FS11 2.0 700ma 1.0W 3A 18W SOms 10ms 

4.5A 101W FS12 S.O 4S0ma 1.0W 2A 20W 200ms SOms 
4.0A 80W FS13 5.0 400ma 0.8W 1.SA lOW SOms 10ms 
1.4A lOW FS14 S.O 3S0ma 0.6W 1.0A SW lOOms 20ms 
3.0A 90W FS1S 10 300ma 0.9W 1.2A l4W 200ms 10ms 
1.3A 17W FS16 10 300ma 0.9W 1.0A lOW lOOms SOms 
900ma 8W FS17 10 200ma 0.4W 600ma 3.6W lOOms SOms 
900ma 8W FS18 20 220ma 1.0W SOOma 7.2W 10sec lOOms 
900ma 8W FS19 20 220m a 1.0W SOOma 7.2W lOOms 50ms 
450ma 4W FS20 20 lS0ma 0.4W 3S0ma 2.4W 500ms SOms 
SOOma 18W FS21 50 140ma 1.0W 400ma 8.0W 500ms SOms 
4S0ma lOW FS22 50 130ma 0.8W 3S0ma S.lW lOOms SOms 
240ma 2.9W 
300ma 9.0W 

FS23 50 80m a 0.3W 200ma 2.0W 2=o070mc.:s=--_+--=="=-'_-I-_~,:,:--_+---:-S::-:0::..:m",s-1 
F524 100 100ma 1.0W 2S0ma S.2W 1 Osee lOOms 

250ma 6.2W 
180ma 2.0W 

FS2S 100 80ma O.SW 200ma 4.0W _2:o0:~0:.:.:m=-s _--+_-;:;;:.:.:.::......-+_~~c----+_-=2::-:S0:.:.:m"'s_1 
FS2S 100 SOma 0.4W 140ma 1.4W 10sec 200ms 

2S0ma 12.SW FS27 200 70ma 1.0W 200ma B.OW 10sec lOOms 
250ma 12.SW F528 200 SOma 0.8W lS0ma 4.0W lOOms 10ms 

Call or write factory for complete information 

RCL ELECTRONICS, INC., 195 McGregor Street, Manchester, NH 03102 • (603) 627-3831 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2035 



4700 RESISTORS 

DFT • ~J;;:;;"~~Nl(:f(:f PRECISION WIREWOUND 
.1\ '-'LJJ!;....;;...;;...ua;...;...~u.;.;;;...;;;,~ VJ~~~ , RESISTORS 

MIL-R-93,' RB TYPE 
VA, SP and 7000 Series, Axial Lead 
ELECTRICAL AND DIMENSIONAL SPECIFICATIONS 

4700 

== ti'----' ~.f=== = W 
I I C -'~AMETER 

o I----tEN~TH . LEAD LEN~ 01. 

PC and 4000 Series J 
Printed Circuit 
Board Style ~- .. ! B. -D;-rIAMET'E' R LENGTH 

E. GRID SPACING ~ 1--'-. --
__ = J 0, -1 I-B. DIAMETER 

LA ---L-c~. 0 FIG. I (ROUND) 01-----
LENGTH LENGTH L_-C J 

E. GRID SPACING 

, FIG. II (RADIAL) 'lEAD LENGTH' 

ELECTRICAL AND DIMENSIONAL SPECIFICATIONS 

Tinned, wei I (25.4 ±3.18 mm). 
Call or write}actory for complete information 

RCL ELECTRONICS, INC., 195 McGregor Street, Manchester, NH 03102 • (603) 627-3831 
SHALLCROSS, INC., u.s. 70 East, Smithfield, NC 27577 • (919) 934-5181 

1·2036 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 

RChS/iiillCross ESTABLISHED RELIABILITY 
PRECISION WIREWOUND 
RESISTORS 

MIL-R-39005, TYPE RBR, R LEVEL 
HR Series 
Mil Tolerance Range For HR & ER Series: 

RBR Value ," , rol. Minimum 

52. 53. 55, 56, & 71 ;::: 100 ±.01% 
>0.10 ±1% 

54 ;:::4.990 ±.01% 
>0.10 ±1% 

80 &81 ;::: 10000 ±0.01% 
;::: 1000 ±0.02% 
>100 ±0.10% 

±1.0% (F); ±0.1%·· (8); ±0.5% (D); ±0.05% (A); ±0.02% 
(Q); ±0.01% (T). 
ELECTRICAL AND DIMENSIONAL SPECIFICATIONS 

" 
". Dimensions 

ShallcrClss HRStyie A',>': ,B, e 0 
HR Slyle . " MIL;R·39005 ±.O32,:,:' -+-:015 Min .. Awg. 

i} 
.250 .250 1.0 22 
.359 .265 1.0 22 
.375 .375 1.0 20 · .500 .2S0 1.0 22 
.375 .250 1.0 22 
.500 .375 1.0 20 · RBR71 " .312 .250 1.0 22 
.750 .375 1.0 20 

· 10 RBR56 3 • .343 .250 1.5 20 
11 RBR75 .29S .250 1.5 22 · 12 RBR55 34 .500 .250 1.5 20 
13 .625 .250 1.5 20 · 14 RBR54 3 • .750 .250 1.5 20 
16 1.0 .250 1.5 20 
19 RBR7B .812 .312 1.5 20 · 20 .250 .187 1.5 22 

· 21 .375 .187 1.5 22 · 22 RBR74 .500 .187 1.5 22 
23 .625 .187 1.5 22 
26 1.0 .187 1.5 22 
30 .343 .375 1.5 20 · 32 .SOO .375 1.5 20 · 34 RBR53 34 .750 . .375 1.5 20 · 36 RBR52 34 1.0 .375 1.5 20 
38 1.50 .375 1.5 20 
39 2.00 .375 1.5 20 
40 .500 .160 1.5 22 · 41 .250 .125 1.5 22 · 42 .375 .125 1.5 22 
43 .500 .125 1.5 22 
47 .187 .100 1.5 24 · 48 .312 .100 1.5 24 
49 .437 .100 1.5 24 
52 .500 .500 1.5 20 
54 .750 .500 1.S 20 · 56 RBR57 1.0 .500 1.5 20 · 68 .2S0 .085 1.5 24 
69 .375 .085 1.5 24 

340 5 RBR81 . 500 Max. .160 Max . 1.0 24 
341 5 RBR80 . 325 Max. .160 Max . 1.0 24 

Walls 
MIL Commercial ~ Maximum 

1250 C 850 C DC Voltage 
.100 .200 150 
.125 .200 lS0 
.250 .500 300 
.2S0 .500 300 
.125 .250 300 
.330 .BBO 300 
.125 .250 300 
.500 1.0 BOO 
.125 .2S0 200 
.125 .250 150 
.150 .300 300 
.200 .400 500 
.250 .SOO SOO 
.500 1.0 7S0 
.500 1.0 500 
.100 .200 150 
.12S .2S0 300 
.125 .300 300 
.175 .350 600 
.2S0 .SOO 1000 
.125 .250 300 
.2S0 .500 300 
.330 .660 500 
.500 1.0 7S0 
.750 1.5 1000 

1.250 2.5 1200 
.100 .200 300 
.050 .100 100 
.065 .125 200 
.075 .150 200 
.025 .050 75 
.030 .060 100 
.040 .075 100 
.330 .660 300 
.500 1.0 SOD 
.750 1.5 7S0 
.020 .040 100 
.02S .050 100 
.100 .200 300 
.100 .200 lS0 

Approx. 
Weight 
Grams 

.3 
1.0 
2.S 
1.0 
1.0 
3.0 
.3 

4.5 
1.0 

.3 
1.0 
1.5 
2.0 
3.0 
3.5 

.3 

.3 

.3 
1.0 
1.S 
2.0 . 
3.5 
4.5 
6.0 
7.S 

10.0 
.3 
.2 
.2 
.3 
.1 
.1 
.2 

S.S 
7.0 
8.5 

.1 
.1 
.5S 
.40 

4700 

Maximum 
Resistance 

150K 
250K 
SOOK 
SOaK 
300K 
BOOK 
150K 
1.0Meg 
350K 
250K 
525K 
SOOK 
S50K 

1.25Meg 
5.0Meg 
12~~ 
200K 
300K 
400K 
SOaK 
1.0Meg 
1.5Meg 
2.0Meg 
2.5Meg 
3.5Meg 
4.0Meg 
SOaK 
125K 
200K 
300K 

SDK 
lOOK 
150K 
2.0Meg 
3.0Meg 
4.0Meg 
50K 

lOOK 
175K 

50K 
• Standard Slyle .... ' CommercIal ralongs may be applied at 12SoC max. provIded 17SoC max. operatong temperature IS permIssIble. 2 Printed CorCUlt Style
See previous page for dimension diagram. Standard grid spacing 200". 3 Available in failure rate levels M, P and R. 4 MIL-R-3900S Approved. 5 Printed Circuit 
Style - See pevious page, Figure II for dimension diagram. Standard grid spacing for HR 340 is .400" ±.OOS" and for HR 341 is .22S" ±.005". 

2000 ER, 4000 ER & 7000 ER Series 
FIG. "A" - AXIAL LEAD FIG "8" - PLUG-IN 

- LEAD ~N-GT-H-r-_-==LE",~G",,-T:.:..H=r--_____ -,--r B-,-DIA .... 

1 c : (0) 
LEAD CIA. 

7009-ER 
4060-ER 
R2407-ER 
R240S-ER 

0.125 
0.125 
0.1 
0.1 

[ 
LENGTH 

A 1.020 (25.91) 
A 0.770 (19.6) 
A 0.770 (19.6) 
A 0.520 (13.21) 
A 0.364 (9.2) 
B 0.343 (S.7) 
C 0.325 (S.3) 
C 0.50 (12.7) 

(Metric dimensions in mm are in parenthesis) "±0.010 (±0.254) 

f C LEAD DIA; aHA 

o 2] E LEAD SPACING 
LEAD LENGTH 

'.~'''''';'';J .' , ." \':"'" 

:;;;}':.·:~~i~7F,(;·;: :.·::t"'~;~~,T:; 
0.39 (9.9) 0.034 (0.S6) 
0.39 (9.9) 0.034 (0.S6) 
0.265 (6.7) 0.034 (0.86) 
0.265 (6.7) 0.034 (0.S6) 
0.265 (6.7) 0.034 (0.S6) 
0.281 (7.1) 0.027 (0.69) 
0.160 (4.06) 0.022 (0.S6) 
0.160 (4.06) 0.022 (0.56) 

'.Mln~ . 
'. Lead. Length ·';'.;D.· " 

1.5 (38.1) 
1.5 (3S.1) 
1.5 (38.1) 
1.5 (38.1) 
1.5 (3S.1) 
0.S75 (22.2) 
1.0 (25.4) 
1.0 (25.4) 

Call or write factory for complete information 

FIG. "C" - RADIAL LEAD 

N.A. 
N.A. 
N.A. 

.N.A. 
N.A. 1.0 

0.200 (5.1)" 0.3 
0.225 (S.7) 6.0 
0.400 (10.2) 6.0 

RCL ELECTRONICS, INC., 195 McGregor Street, Manche~ter, NH 03102 • (603) 627-3831 
SHALLCROSS, INC., u.s. 70 East, Smithfield, NC 27577. (919) 934-5181 

,,:siylil 
Axinl 
Axial 
Axial 
Axial 
Axial 

Plug-In 
Radial 
Radial 
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RCI:{!1iiiIlCross DISCRETE RESISTOR 
. jJ~ NETWORKS & MATCHED 

SET 
NETWORKS 
Network quality is determined by the qualities of its individual 
resistors and the packaging and mounting expertise of its 
assembler. RCL/Shalicross offers a unique background of ex
perience, data, manufacturing and testing skills for its wire
wound resistor networks. PARAMETERS: (1) Resistance ratios 
to .001%, (2) Resistor tolerances to±.005% (at ambien~), 
(3) Ratio tolerances as close as .01 % (over a range of tem
peratures), (4) Stability to ±.OO1 % per year. 

MATCHED SETS 
Two or more resistors can be matched with relative tolerance 
much higher than each one's individual tolerance. Charac
teristics most often matched are: (1) DC Resistance at one or 
more temperatures, (2) AC and DC Voltage ratios, (3) Tem
perate Coefficients and (4) Phase Shifts. Principle advantages 
of matched sets are: (a) Very tight relative tolerances, (b) Lower 
cost than networks of comparable accuracy and (c) Flexibility 
in locating components during design and packaging. An en
gineering staff at RCL/Shallcross is ready to assist you in 
specifying your matched set requirements. 

Consideration of the following requirements will provide our 
engineering staff with adequate information to complete your 
specification and quotation: . 
A. CIRCUIT 
Resistance values ........................................................................... . 
Resistance tolerances ................................................................... . 
RatiolRatios .. : ................................................................................ . 
Ratio tolerance (Ambient) ............................................................ .. 
(over operating temperature range) ........................................... . 
Wattage dissipation .................... per resistor ..................... total 
Frequency in Hz if AC ............... : ................................................. . 
Ambient Temperature ................................................................ 0(" 
Operating temperature range - .............. °C to + ................ oC 

. Maximum applied voltage ............................................................ .. 
Schematic ...................................................................................... .. 
B. CASE 
Maximum volume ................................................................ cu. In. 
case dimensions 
............ length, ............ width, ............ height, ............ diameter 
Mounting: lugs .................................. studs ................................. . 
screw holes (recessed) ............................ other ........................... . 
Lead material ........................ gauge ........................ lead length 
........ .............................. special spacing .................................... .. 

RCI:S/iiillCross WIN HIGH 
DENSITY MODULAR RESISTOR 
SPECIFICATIONS 

O.W to .99n Consult ±10% Consult ±90 PPM 
Factory Factory --

1.00 to 24.9n Consult ·±3% Consult ±30PPM 
Factory Factory 

250 to 99.9n ±0.25% ±0.25% ±5PPM ±5PPM 
100n to 199n .±O.1% ±O.1% ±5PPM ±5PPM 
200n to 499n ±O.1% ±O.OS% ±3PPM ±3PPM 
soon to 699n ±0.O5% ±0.02% ±3 PPM ±3PPM 

700n to 999.9n ±0.02% ±0.01% ±3 PPM ±3PPM 
lK to 125K ±0.02% ±0.01% ±2PPM ±2PPM 

125K to tiOOK N.A. ±0.01% N.A. ±2PPM 

RCI:S/iiillCross MOLDED TEMPERATURE 
. SENSORS '.' 

RCL offers a standard line of epoxy encapsulated sensing re
sistors for temperature compensating applications. The stand
ard resistance tolerance ±5% with tighter tolerances available 
on special order. Cable lengths from 2.0" to 48.0" (50.80 to 
1219.2 mm) are available with 6.0" (152.40 mm) standard. 
Operating temperature range is -55°C to +105°C. Repeat
ability of tempco within a given lot is ±100 PPM. 

.250 
.±.020 
(6.35 
±a.51) r ;~ggo -'-1 (25.4 ±1.27) 

STRIPPED 
AND TINNED 
22AWG 

. STRANDED pvc 

_I ~'375 1.0o±.25 ±.125 
THIS END__ L (25.4 ±6.35) (9.52 ±3.17). 
f~~~b~~LATED }o---- ±.25 (±6.35) • 

Call or write factory for complete information 

RCL ELECTRONICS, INC., 195 McGregor Street, Manchester, NH 03102 • (603) 627-3831 
SHALLCROSS, INC •• U.S. 70 East, Smithfield, NC 27577. (919) 934-5181 
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4700 RESISTORS 4700 

ULTRA PRECISION METAL FILM 
RESISTORS & NETWORKS 

FEATURES 
RESISTANCE TOLERANCES - 0.005% to 1 % 

TEMPERATURE COEFFICIENT -1, 2, 5, or loppmfDC 

Long Term Stability: 25ppm/year 
Noise Factor: Below 30db 
Inductance: Approx .. 05 microhenry 
Capacitance: Below 0.5 picofarad 

Voltage Coefficient: < 2ppm/volt 
Rise Time: Less than Ins without 
ringing 

PERFORMANCE MEETS OR -EXCEEDS REQUIREMENTS OF MIL·R·55182 
S·5o S·loo X·lOo S·12o S·300 S·302 C·2oo C·201 C·202 

Resistance i ohm to 50K 1 ohm to 150K l'ohm to 150K 20 ohms 50 ohms 75 ohms 1 ohm to 50K 1 ohm to 75K 1 ohm to 200K 
Range and .125 watt .3 watt .3 watt 
Wattage 

to 700K to 1 Meg. 
.3 watt .5 watt 

.125 watt 1.25 watt to 1.5 Meg. .125 watt 
.75 watt 

Size H .200 ± .020 H .320 ± .020 H .320 ± .020 H .320 ± .020 H .520 ± .020 
L .565 ± .020 I L .565 ± .020 
W .150 ± .010 W .150 ± .010 

H .520 ± .020 L .250 ± .10 
L .810 ± .010 0.125 ± .010 
W .150 ± .010 

L .300 ± .01 L .500 ± .020 
L .295 ± .010 L .295 ± .010 L .295 ± .010 o .125 ± .01 0 .250 ± .010 
W .100 ± .0lD W .100 ± .010 W .100 ± .010 

Lead Spacing .150 .150 Center .400 0400 .650 Center Center Center 
± .010 ± .010 ± .020 ± .020 ± .020 

CUSTOM RESISTOR NETWORKS FILMEf® 
DUAL·IN·L1NE (DIP) 

SINGLE·IN·L1NE (SIP) 

MATCHING & TRACKING 

NEW ECONOMY SERIES / HIGH PRECISION 
METAL FILM RESISTORS 

AS GOOD AS .005% I PPM/DC 
PER CUSTOMER SPECIFICATIONS 

COST COMPETITIVE WlrH WIRE-WOUND 

Other Packages Available 

Complete Custom 
Packaging Capability 

ULTRA·PRECISION 
HERMETIC SEAL 

METAL FILM 
HS·lo0 

I 

Resistance to 150K 
Tolerance to .005% 
TC to IPPM/oC 

PRECISION HERMETIC SEAL 
METAL FILM 

POWER RESISTOR 
P·300 

Power: 10 Watts (Heat Sink) 
3 Watts (Free Air) 

Tolerance to ±.Ol% 
TC to 10ppm/oC 
Standard TO·3 Package 

TC = 10ppm/oC Tolerance to .01 % 

OUTLINE MAX. 
STYLE DWG. DIMENSIONS 

". 
H = .200 

Ep·50 L = .320 
W = .120 
LS = .150 

.". H = .345 
Ep·loo L = .320 

W = .120 
LS = .150 

Ep·2oo / L = .250 
D = .125 

Ep·202 / L = .500 
D = .250 

Call or Write for Complete Brochure 

RES-NET CORPORATION 

RESISTANCE 
RANGE 

100- SOK 
.125 Watt 

100-150K 
.. 3 Watt 

100..,.. SOK 
.125 Watt 

IOn-200K 
.3 Watt 

110 ROUTE 10, WHIPPANY, NEW JERSEY 07981 
(201) 887-2260 • TOLL FREE (800) 526-0704 EXCEPT N.J. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'2039 



For More Than 30 Years Our Famous, Versatile 
Ohmic Capabilities have met the rigid demands of 
smart buyers.with unerring consistency - saving 
time, tempers and money. 
Against this enviable background our engineers 
envision even greater challenges In solving future 
OEM and industrial resistor application problems. 
For prompt, practical answers to your require· 
ments, send us your prints or specs. 

watts- Mil. Mu. 
Free Air Cere-L Olllls O'IIS Mo.ntinr C M 

30 1JA 0.1 10K Single 2¥a H~ 
Stack 2112 2 

40 2 0.2 30K Single 2¥a 2112 
Stack 3JA 2% 

55 3112 0.3 60K Single 4% 4 
Stack 4% 4JA 

65 4% 0.4 85K Single 5% 5JA 
Stack 6 5112 

75 6 0.5 lOOK Single 6¥a 6112 
I Stack 7JA 6% 

• Ratings of flat oval resistors based on mounting on 
steel panel 10" x 10" x .040". When mounted on non
metallic surface, reduce wattage approximately 15%. 

Available with adjustable tap bands or with tapped 
windings. 

NON-INDUCTIVE RESISTORS: for high frequency power 
circuits. Available. in all fixed-lug types, 10 watts and 
larger. Standard tolerances: ±10%. 

RESISTANCE TOLERANCES: Standard: ±5%, 1.0 ohm 
and over. Speci.al: down to ±1%. 

Writ. For Complete Catalog 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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Our resistors 
·are made for perfectionists ••• 

by perfectionists! 
TYPE EL silicone powe, 

MEET OR EXCEEDS MIL-R-26 

t A 

Tel Mil 
Labs Oesig. Diamet~r Length Lead Wattage 
Style (RW) (A) (B) Size (C) ~75°C 350°C 

EL% 090+.031 .215+ 031 020 0.5W .OW 
ELY.. .090+ 031 ·280±.03 .020 0.5W .OW 
ELlA RW70 .090±.031 .395±.031 .020 LOW 1.25W 
ELIB 1.090±.03; .530±.03 .020 I.OW .25W 
ELIC .135+.031 .335±.031 .025 1. OW 2.OW 
EL2 .250±.031 .625±.062 .032·.040 3.0W 4.OW 
EL2A .187±.031 .825+.062 .032 3.25W 4.5W 
EL2B .187+.031 .625±.062 .032 3.0W 3.5W 
EL2C .250+.031 .562±.062 .032·.040 3.0W 40W 
EL20 .250+.031 500+ 062 032'.040 3.0W 40W 
EL2E RW59 69 .195±.031 .500+.062 .032 2.5W 3.5W 
EL2F 187±.031 .500+.062 .032 25W 3.OW 
EL2G .187+.031 .430+.062 .032 2.5W 3.OW 
EL2H .187±.031 .385+.062 .032 2.5W 3.OW 
EL21 RW79 .195±.031 .560+.062 .032 3.0W 3.5W 
EL3 .295+.031 .500+062 .032·.040 30W 40W 
EL5 RW74 .290±.06 .925+.093 .032·.040 5.0W 6.OW 
ELSA RW57 67 .350±.06 1.000+.093 .032·.040 5.0W 6.5W 
EL7 .290±.06 1.200+.093 .032·.040 5.0W 6.5W 
EL7A .350±.06 1.360±.093 .032·.040 5.0W 7.OW 
ELIOA RW58 68 .350+.06 1.815±.093 .040 10.0W 12.OW 

Send for our new catalog covering our 
complete line of fixed wire wound resistors. 
Additional items include: 
TYPE VR - Vitreous Coated 
TYPE EH -Aluminum Housed 
TYPE BL - Beryllium Oxide 
TYPE PR - Subminiature Printed Circuit 
TYPE 081 - Special Temperature 

Compensation 
TYPE 0239 - Special4-Terminal Device 

154 Harvey Road P. O. Box 375 Londonderry, N. H. 03053 
TWX 710-220-1844 Tel. (603) 625-8994 

TYPE SA epoxy 
DESIGNEDTOMEETOR EXCEEDMILR93D 

t r c 

~ I A~ .. --I B 21:1/8 

Tel Mil Diam. Length Lead MAX. 
Labs R930 A± B± Diam. MAX. VALUE WATTAGE VOLTAGE 

Style Oesig. .015 .031 C. Mil. Comm. Mil. Camm. Mil. Camm. 
SAl RB55 .250 .500 .032 226 K 1.1 Meg .15W .3W 400 400 
SA2 RB54 .250 .750 .032 448 K 2 Meg .25W .4W 300 400 
SA3 RB53 .375 .750 .032 750 K 8 Meg .333W .5W 300 400 
SA4 RB52 .375 1.000 .032 1.5 Meg 10 Meg .5W .75W 600 800 
SA5 RB57 .500 1.000 .032 2 Meg 16 Meg .75W LOW 800 1000 
SA6 RB58 .500 1.531 .032 3 Meg 24 Meg LOW 1.5W 900 1200 
SA7 RB59 .500 2.031 .032 5.11 Meg 24 Meg 1.25W 2.OW 1200 1800 
SAIl .250 .625 .032 400 K .33W 800 
SAI3 .312 .937 .032 1.2 Meg .5W 800 
SAI6 RB56 .250 .375 .032 127 K 205 K .125W .25W 200 200 
SA19 .250 .250 .032 500 K .2W 200 
SAIS .500 .500 .032 3 Meg .5W .500 

subminiafu,es 
Tel 
Labs Diameter Length Lead Maximum Maximum Maximum 

Style A ±.Ol5 B ±.031 Diam.C. Value Wattage Voltage 
SA9 .135 .312 .025 400 K .oaw 100 
SA10 .185 .500 .025 500 K .2W 100 
SA20 .165 .500 .025 400 K .15OW 100,200 
SA21 .187 .375 .025 500 K .125W 100,200 
SA22 .150 .400 .025 190 K .07W 100 
SA24 .125 .250 .020 75 K .05W 100 
SA25 .110 .300 .020 85 K .05W 100 
SA26 .125 .375 .025 140 K .05W 100 
SA29 .100 .300 .025 80 K .05W 100 
SA30 .200 .405 .025 550 K .13W 100 
SA31 .100 .220 .020 70 K .04W 100 

TYPE PW se,ies 
r c ~ 

A t 

I~I" . B 1 MIN. 
~., 

Mil Tel A B C 0 
R930 Labs ± ± ± MAX. VALUE WATTAGE MAX.V. 
Oasig. Style .015.032 .015 Mil. Comm. Mil. Camm. Mil. Comm. 
RB71 PWI .250 .312 .025 .200 lOOK 125K .125W .15W 300 

PW2 .250 0406 .025 .200 115K .2W 600 
RB70 PW20 .375 .500 .032 .200,.25 301K 375K .250W .33W 150 600 

PW40 0468 .625 .032 .250,.30 500K .3W 600 
PW31 .500 .625 .032 .250,.30 1.75 Meg .6W 600 
PWl0 0406 1.250 .032 .250,.30 1.0 Meg LOW 1200 
PW50 .531 1.000 .032 .250,.30 3.0 Meg 1.0W 1200 
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4700 

GENERAL-PURPOSE 
CARBON COMPOSITION 
RESISTORS 

IBT SERIES* 
o Y4 watt to 1 watt 

RESISTORS 

Carbon composition element 
cured at 500°C ~ 

4700 

ii'1iri' 

o 10 ohms to 22 megohms One-piece talon lead 

o ±5% tolerance 
assembly imbedded in substrate 

SPECIFICATIONS 
Electrical Characteristics IBT-% IBT-1h IBT-1 

MIL-R-11 Style RC07 RC20 RC32 
Resistance Range 100 to 1MO 100 to 22MO 100 to 10MO 
Tolerance ±50.10 (Series E24) ±5% (Series E24) ±50.10 (Series E24) 
Rated Power 0.25W @700C 0.50W @ 70°C 1W @ 70°C 
Max. Continuous Working Voltage 250V 350V 500V 
Surface Temperature Rise 32°C @ 0.25W 50°C @0.5W 70°C @ 1W 
Average Shunt Capacitance 0.15 pF 0.175 pF 0.30 pF 
Dielectric Withstanding Voltage 

- Atmospheric Pressure 500V RMS, min. 700V RMS, min. 1000V RMS, min. 
- At 87mm of Mercury 325V RMS, min. 450V RMS, min. 625V RMS, min. 

Insulation Resistance - Dry 10'MO min. 10'MO min. 10'MO min. 
" Wet 10JMO min. 10JMO min. 10JMO min. 

Performance Characteristics 
Operating Temperature Range -55°C to -55°C to -55°C to 

+1500 C +1500 C +1500 C 
Voltage Coefficient -0.025%/Vmax. -0.025%IVmax. - 0.020% IV max. 
Life (Method 108, MIL-STD-202, 

Condo D) 
±2.50% ±50.10 ±50.10 

Short Time Overload ±10.10 ±1.50% ±1.50% 
(6.25 x Rated Power, 5 sec.) 

Moisture Resistance ±80.10 ±1.50% ±30.10 
(Method 106, MIL-STD-202) 

Temperature Cycling (Method ±1°(0 ±0.75% ±1% 
102, MIL-STD-202, Condo D) 

Low Temperature Operation 
(MIL-R-11,Para4.6.7; -65°C) 

±0.75% ±0.50% ±1% 

Terminal Strength (Method 211, 
MIL-STO-202, Condo A, D) 

±0.30% ±0.50% ±0.50% 

Resistance to Soldering (Method 
210, MIL-STD-202, Condo A) 

±20.10" ±1.50% ±2% 

Shock, Medium Impact (Method 
205, MIL-STD-202, Condo C)" 

±10.10 ±0.500/0 ±0.500/0 

Vibration, High Frequency (Method 
204, MIL-STD-202, Condo D) 

±10.10 ±0.50% ±0.50% 

DIMENSIONS - IN. AND (mm) 

TRW 
Type 

IBT-V4 
IBT-V2 
IBT-1 

j.-- 1.50 ±.125 I (38.1 ±3.18) +- BL~~ 

I~ [UIIII 
EIA/MIL --r-

Color Code BD 

I t:LD 

Body Length Body Diameter 
BL BD 

.250 ±.015 (6.35 ±.30) .090 ±.008 (2:29 ±.20) 
.390 ±.010 (9.91 ±.30) .140 ±.008 (3.56 ±.20) 
.562 ±.010 (14.3 ±.30) .225 ±.008 (5.72 ±.20) 

• Manufactured in Italy 

Lead Diameter 
LD 

.025 ±.001 (.635 ±.03) 
.031 ±.001 (.787 ±.03) 
.040 ±.001 (1.02 ±.03) 

AVAILABLE THROUGH AUTHORIZED TRW RESISTOR DISTRIBUTORS 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
401 N. BROAD STREET, PHILADELPHIA, PA191081 PHONE (215) 922-8900 I TWX 710-670-2286 

POWER DERATING 
100 

0 
80 

:;; 
:t 
0 a. 60 .., 
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a: 40 
'0 
"J!. 

20 

1 
I \ I 
I 

I \ I 
I 

I 

~ I 
.1 

I 
I 1\ I o 

20 40 607080 100 120 140 
Ambient Temperature (OC) 

SURFACE TEMPERATURE RISE 
80.----.-----.----.----. 

o 60~---+----~----+-~-4 
g". 

III 
en a: 
l!! 40 
::J 

~ 
III 
Q. 

~ 20r--t~~---r----t---~ 

Y4 V2 % 
Power Input (W) 

HOW TO ORDER 
Sample Part No.: 

IBT • Y2 • 680k • 5% 

Type T J 
Power Rating at 70°C 
Y4, V2 or 1 watt 

Resistance ---------' 
Standard EIA/MIL values for 
carbon composition resistors. 
See specification table for range. 

±5% ±5% ±5% ±5% 
Tol. Tol. Tol. Tol. 
1.0 1.8 3.3 5.6 
1.1 2.0 3.6 6.2 
1.2 2.2 3.9 6.8 
1.3 2.4 4.3 7.5 
1.5 2.7 4.7 8.2 
1.6 3.0 5.1 9.1 

Tolerance ---------------------' 
±5% 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG.10 1·2043 
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GENERAL .. PURPOSE 
CARBON FILM 
RESISTORS 

Standard EIA '. . 
4 band color code identification . 

C F SERIES* 
o 1fiI watt to 1 watt 

o 1 ohm to 4.7 megohms 

o ±5% tolerance 

SPECIFICATIONS 
Type 

Carbon film element 
on solid ceramic core 

Electroplated 
copper leads 

~ 

CF-1/4 

Epoxy coating system 

Helixed to 
resistance value, tolerance 

CF-V2 CF-1 

Resistance, Standard 1 ohm t04.7 megohms 2 ohm to.2.2 megohms 2 ohm to 2.2 megohms 
Tolerances, Standard ±S% ±S% ±5% 
Power Rating 1/4 watt @ 70°C V2 watt @ 70°C 1 watt @ 70°C 
Maximum Continuous Working Voltage 2S0 volts 350 volts 500 volts 
Minimum Insulation Resistance- Dry 1000 megohms 1000 megohms . 1000 megohms' 
Minimum Dielectric Withstanding Voltage-

Atmospheric SOO volts 500 volts 

Load Life-Typical IlR Less Than ±3% ±3% 

RESISTANCE-TEM PERATURE CHARACTERISTIC 

Nominal Resistance 
Typical Temperature Coefficient (ppm/OC) 

... 

(ohms) CF-1M CF-1h CF-1 

100 ohms to 10K -100 to -400 +350 to -350 +350 to -350 

11 K to 100K -150 to -500 +350 to -350 +350 to -350 

11 OK to 1 megohm - 200 to -1000 +350 to -SOO +350 to -500 

1.1 megohm to 4.7 megohms -800 to -1500 +350 to -800 +350 to -800 

DIMENSIONS - IN. AND (mm) 
Standard EIA 

BD-~ Color Code LD---.., 

l-/lTTT\ + 
'C:==.== .. =====lU-LI.VF .i I 

I 1.181 ±.118 rt'-....J. BL I.....l./\ 1.181 ±.118 i I I+- (30±3) ~ ~ (30 ±3) ~ 
TRW Body Length Body Diameter Lead Diameter 
Type BL BD LD 

CF-% .276 ±.039 (7±1) .091 ±.020 (2.3 ±O.S) .024 ±.002 (0.6 ±0.05) 

CF-1f2 .354 ±0.39 (9 ±1) .146 ±.020 (3.7 ±O.S) .028 ±.002 (0.7 ±0.05) 

CF-1 .630 ±.039 (16 ±1) .217 ±.020 (S.5 ±O.S) .031 ±.002 (0.8 ±O.05) 

* Made in Singapore or Korea 

AVAILABLE THROUGH AUTHORIZED TRW RESISTOR DISTRIBUTORS 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
401 N. BROAD STREET, PHILADELPHIA, PA 19108 I PHONE (215) 922-8900 I TWX 710-670-2286 

SOO volts 

±3% 

SURFACE TEMPERATURE RISE' 
70r---.--~--r----. 

60~--+---r--r--~ 

0 
~ 50 
Q) 
UI a: 40 
~ 
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30 co 
Q; 
c. 
E 
Q) 

20 
I-

% V2 3i4 
Power Input (watts) 

HOW TO ORDER 
Sample Part No.: CF - 1/4' - 470 - 5% 

TRWlype T~' 
Power Rating at 70°C 
%, 112 or 1 watt 

Resistance ---
Standard Resistance Value 
Multipliers' . 

±5% ±5% ±5% ±5% 
101. 101. 101. 101. 
1.0 1.8 3.3 5.6 
1.1 2.0 3.6 6.2 
1.2 2.2 .3.9 6.8 
1.3 2.4 4.3 7.S 
1.S 2.7 4.7 8.2 
1.6 3.0 S.1 9.1 

lolerance -----------' 
±S% 

1-2044 PD. 11 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

GENERAL-PURPOSE 
METAL FILM 
RESISTORS 

Standard EIAIMIL-R-11 
4 band color code identification 

GPIA SERIES 
o Dual rating for V4 watt and 

112 watt applications 

TRW developed alloy 
metal film element 
on solid ceramic core 

0: Metal,film environmental performance Electroplated 
copper leads 

o 10 ohms to 1 megohm 

o ±2% or ±5% tolerance 
~ 

o ±200 ppm/oC temperature coefficient 

o Low noise 

SPECIFICATIONS 
Resistance Values: Ion through 1.0 Meg 

Resistance Tolerance: V. W application ±2%, 
±5% - V2W application ±5% 

Power Rating @ 70°C: V. W, V2W 

Temperature Coefficient of Resistance: 
±200 ppm 

Temperature Range: -55°C to +155°C 

PERFORMANCE DATA (MAX AR) 
Shock, Medium Impact & Vibration High 

Frequency: .5% + .05n 

Load Life 100% Power @ 70% 2% +.50 

Short Time Overload: .5% +.050@ 2.5 x 
Rated Voltage for 5 sec. 

High Temperature Exposure: 2% + .50 @ 
155°C 

Low Temperature Operation: .5% + .050 

100 

Q; 80 
;;: 
0 
Q. 60 
"0 

~ 
a: 40 
'0 
~ 
° 20 

0 

POWER DERATING 

\ 

" \ 
\ 

1\ 
\ 

40 60 80 100 120 140 160 
Ambient Temperature (Oe) 

DIMENSIONS - IN. AND (mm) 

Continuous Working Voltage: 250V 

I nsulation Resistance: 1000 Megohms 

Noise: -5 dB to -30 dB 

Lead Material: Electroplated Copper 

Construction: TRW developed alloy metal 
film on solid ceramic core 

Hot Spot Surface Temperature Rise: 
V4 W 20°C, V2W'40oC 

Temperature Cycling: .5% + .050 

Moisture Resistance: V. W 2% -1.5% + .050 
V.W 5% - 2% +.050-
V2W 5% - 3% + .050 

Solder Heat: .5% + .050 

Terminal Strength: .5% +.050 

HIGH FREQUENCY 
CHARACTERISTICS 

100~--~----~ .. ~r----. 

Ql 
0 
c 

'" u; 
'iii 
Ql 
a: 
0 
Cl 

'0 
~ 0 

80 

60 

40 

20 

0.1 1.0 10 100 
Frequency (MHz) 

.024 ±.001 
(.610 ±.025) 

1000 

I .0951003'(2.41 ±.075) } 

14_------- 2.36 ±.02 (60.0 ±0.5)---'----+l~ 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 

Multiple coating system, 
high contrast overcoat 

Helixed to 
resistance value, tolerance 

The GPV4 is a superior dual rated, general 
purpose metal film resistor. Available as 
either a 5% general purpose or a 2% semi 
precision resistor, this conformally coated 
device exhibits a temperature coefficient of 
±200 ppm/oC - far superior to the industry 
average. 

Since it can perform in V. Wand V2W 
applications, the compact GPV4 saves valu
able "real estate" in circuit boards while 
offering versatility for inventory purposes. 
This space saving capability coupled with 
the GPV. 's compatibility with automatic in
sertion equipment makes it the ideal alterna
tive to carbon composition and carbon film 
resistors for computer, telecommunications, 
instrumentation, and many automotive appli
cations. 

All the quality and reliability exhibited by 
TRW Resistive Products for several decades 
are manufactured into the GPv.. The well 
established, time tested evaporated metal 
film process that has been utilized so suc
cessfully by our Burlington, Iowa plant is 
used to manufacture the GPv.. The same 
sturdy ceramic end cap constru<::tion and 
quality materials have been combined with 
an automated assembly technique that re
sults in TRW quality at a lower price. 

HOW TO ORDER 
Sample Part No.: 

GP% • 470 - 2% 

TRWT,.. T I 
Resistance Value 
Ion to,1.0 Meg in the following 
standard EIAIMIL decade values: 

±2% and ±5% tolerance 

10.0 18.0 33.0 56.0 
11.0 20.0 36.0 62,0 
12,0 22.0 39.0 68.0 
13,0 24.0 43.0 75.0 
15,0 27,0 47.0 82.0 
16.0 30.0 51,0 91.0 

Tolerance ------..,-----' 
±2% or ±5% 

Standard Packaging: 
EIA RS-296D-Class I-Tape and Reel 5000 
pieces per value per reel 

AVAILABLE THROUGH AUTHORIZED' 
TRW RESISTOR DISTRIBUTORS 

4222 S. STAPLES STREET, CORPUS CHRISTI, TX 78411 / PHONE (512) 992-7900/ TWX 910-876-1400 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 12 1·2045 



4700 RESISTORS 

RN55DXXXF EQUIVALENT 
METAL FILM 

GP'55SERIES TRW developed alloy 
metal film element 
on solid ceramic. core 

0 Metal film stability 

0 ± 1 % tolerance 

0 ±100 ppm/oC temperature coefficient Electroplated 

0 10 ohm to 1 megohm 

0 Dual V4 and Y2 watt rated 

0 Meets or exceeds MIL-R-10509 and 
R-22684 

0 E.I.A. (5 color band) standard 

SPECIFICATIONS 
Resistance Values: 100 through 1.0 Meg; 

higher values available; consult factory. 

Resistance Tolerance: V4 W application ±1 % 
1f2W application ±1% 

. Power Rating @ 70°C: V4 W, V2 W 

Temperature Coefficient of Resistance: 
±100 ppm 

The GP55 is a Quality, metal film resistor 
which is intended' to help component engi
neers and circuit designers upgrade or re
place carbon composition and carbon film 
resistors in most circuit applications. The 
standard unit comes in a 1 % absolute toler
ance and a temperature coefficient of ±100 
ppm. 

GP55 meets or exceeds all parameters of 
MIL-R-l0509 (RN55) and MIL-R-22684 (RL07) 
and has .been lab and field tested with many 
hours of proven reliability. RS-296D, Class I 
tape and reel is standard, making the GP55 

PERFORMANCE DATA" 
GP55 

Test (1%) 
Temperature Coefficient (ppm) ±100 
Load Life 70°C @ V4 W - 1000 Hrs. 0.5% 
Hi-Temperature Exposure (155°C) 0.5% 

(No Load) 
Moisture Resistance 0.5% 
Temperature Cycling - 55°C to 155°C 0.1% 
Low Temperature Operation - 65°C 0.1% 
Short Time Overload 0.25% 
Terminal Strength 0.1% 
Resistance to Solder Heat (350°C) 0.05% 
Shock 0.05% 
Vibration 0.05% 
Rated Voltage (RMS) 250 

copper leads 

'" 
Temperature Range: -55°C to 155°C 

Continuous Working Voltage: 250 V 

Insulation Resistance: 1000 Megohms 

Noise: -5 dB to -30 dB 

Lead Material: Electroplated Copper 
Construction: TRW developed alloy metal 

film on solid ceramic core 

ideal for high volume, automatic insertion 
applications. 
This precision 1 % unit has been designed 
to be dual-rated (Y4 watt and 112 watt), thereby 
saving printed'circuit space while being more 
cost effective. E.I.A. color banding (5 band) 
is also standard facilitating identification on 
printed qircuit boards. 
GP55 is approved and In use by many lead-. 
ing companies in the telecommunications, 
computer, automotive and instrumentation 
industries. Improve your cost effectiveness 
by converting to GP55. 

TypicalAR 

MIL·R- MIL-R- MIL-R-
10509 22684 39017 

+200 -500 ±200 ±100 
1.0% 2.0% 2.0% 
N.A. N.A. 2.0% 

1.5% 1.5% 1.0% 
0.5% 1.0% 0.25% 
0.5% 0.5% 0.25% 
0.5% 0.5% 0.5% 
0.2% 0.5% 0.25% 
0.5% 0.5% 0.25% 
0.5% 0.5% 0.25% 
0.5% 0.5% 0.5% 
200 200 200 

Resistance Range 100-1 megO 1 00-301 KO 100-1 megO 100-1 megO 
.. .. • NOTE: Above table shows typical GP55 performance compared to mIlitary specIfIcatIons . 

DIMENSIONS -IN. AND (mm) 

EIA/MIL 
COLOR 
CODe 

. ~. .0951003 (2.41 ±.?~ T I 
2.36 ±.02 (60.0 ±0.5) ~ 40-50 LB. 

PRESS TERMINATION 

THICK CONFORMAL 

r; 
15-18 LB. 

LEAD STRENGTH 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 

4700 

Multiple coating system, 
high contrast overcoat 
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HIGH FREQUENCY CHARACTERISTICS 
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10~kll 

0.1 1.0 10 100 1000 
Frequency (MHz) 

HOW TO ORDER 
Sample Part No.: GP55 -XXXX- ±1% 

TRW Type =r T 
Resistance Value 
Standard MI L resistance code 
100 to 1.0 Meg in the following 

standard EIA/MIL decade values: 
±1% ±1% ±1% ±1% ±1% ±1% 
lot. 101. 101. 101. 101. 101. 

1.00 1.47 2.15 3.16 4.64 6.81 
1.02 1.50 2.21 3.24 4.75 6.98 
1.05 1.54 2.26 3.32 4.B7 7.15 
1.07 1.58 2.32 3.40 4.99 7.32 
1.10 1.62 2.37 3.48 5.11 7.50 
1.13 1.65 2.43 3.57 5.23 7.68 
1.15 1.69 2.49 3.65 5.36 7.87 
1.18 1.74 2.55 3.74 5.49 8.06 
1.21 1.78 2.61 3.83 5.62 8.25 
1.24 1.82 2.67 3.92 5.76 8.45 
1.27 1.87 2.74 4.02 5.90 8.66 
1.30 1.91 2.80 4.12 6.04 8.87 
1.33 1.96 2.87 4.22 6.19 9.09 
1.37 2.00 2.94 4.32 6.34 9.31 
1.40 2.05 3.01 4.42 6.49 9.53 
1.43 2.10 3.09 4.53 6.65 9.76 

Tolerance -----.,------' 
50DO pes per reel is standard . 
2500 pc reel available; consult factory. 

AVAILABLE THROUGH 
AUTHORIZED TRW RESISTOR 
DISTRIBUTORS 

4222 S. STAPLES STREET, CORPUS CHRISTI, TX 78411 / PHONE (512) 992-7900/ TWX 910-876-1400 

1·2046 po. 13 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 4700 

PRECISION 
MIL-QUALIFIED 
METAL GLAZE™ 
RESISTORS 

Digital or color code marking per MIL-A-22684 (AL), 
39017 (ALA), 55182 (ANG), 10509 (AN) 

RG SERIES 
o Va watt to 3 watts 

o 1 ohm to 3 megohms 

o 0.5% to 5% tolerance; 
0.1 % in selected ranges 

Spiralled or laser helixed to 
resistance value, tolerance 

High temperature soldered 
termination-lead assembly 

"'-
Tough molded jacket. 
RGVa types have glass
filled conformal jacket. 

Metal GlazeT'" thick film element 
fired at 10000 C to solid ceramic core 

o ±25 ppm/DC to ±200 ppm/DC 
30-70 electroplated 
copper leads 

SPECIFICATIONS 
Toler- T.C. TRW Power MIL Power 

TRW MIL ance (ppm! Rating Rating 
Type Type Marking (±%) °C) (watts) (watts) 

RGVa lli - Band 2,5 200 V4 @ 70°C -
RGV4 - Band 5- 200 V2 @ 70°C V4 @ 70°C 
RGV2 - Band 5 200 1 @ 70°C -
RG1 - Band 5 200 1 @ 70°C -
GS-3 - Stamp 1,2,5 50,100 {3 @ 25°C -
(Replaces RG2, RG42) 2 @ 70°C 
TO-50111 - Stamp 1 100 V4 @ 70°C -
T2-50111 - Stamp· 1 50 Va @ 70°C -
TF07 - Band/Stamp 1,2,5 100 V2 @ 70°C -
TF20 - Band/Stamp 1,2,5 100 1 @ 70°C -
GF-551' I (Flame Resistant) Stamp 1 100 V2 @ 70°C -
GF-071'I (Flame Resistant) Stamp 2,5 100 V2 @ 70°C -
GF-601'I (Flame Resistilnt) Stamp 1 100 1 @ 70°C -
GF-201' I (Flame Resistant) Stamp 2,5 100 1 @ 70°C -
GF-31' I (Flame Resistant) Stamp 1,2,5 200 3 @ 25°C -

2 @ 70°C 
RG07 RL07 Band 2,5 200 V2 @ 70°C V4 @ 70°C 
RG20 RL20 Band 2,5 200 1 @ 70°C V2 @ 70°C 
RG32 RL32 Band 2,5 200 1 @ 70°C 1 @ 70°C 
RGR05111 RLR05/RI21 Stamp 1,2 100 Va @ 70°C Va @ 70°C 
RGR07 RLR07/RI21 Stamp 1,2 100 V4 @ 70°C V4 @ 70°C 
RGR20 RLR20/RI21 Stamp 1,2 100 V2 @ 70°C V2 @ 70°C 
RGR32 RLR32/RI21 Stamp 1,2 100 1 @ 70°C 1 @ 70°C 
TO-55 RN55D Stamp .5,1 1'1 100 V2 @ 70°C Va @ 70°C 
T2-55 RN55C St"amp .5,1 1'1 50 V4 @ 70°C 1/10 @ 125°C 
T9-55 RN55E Stamp .5, 1(3) 25 V4 @ 70°C 1/10 @ 125°C 
TO-eo RN60D Stamp .5, 1(3) 100 % @70oC V4 @ 70°C 
T2-60 RN60C Stamp .5,1 (3) 50 V2 @ 70°C Va @ 125°C 
T9-60 RN60E Stamp .5,1 (3) 25 V2 @ 70°C 1/a @ 125°C 
TO-65 RN65D Stamp .5,1 (3) 100 1 @ 70°C V2 @ 70°C 
T2-65 RN65C Stamp .5,1 (3) 50 V2 @ 70°C V4 @ 125°C 
T9-65 RN65E Stamp .5,1 131 25 Vi @ 70°C V4 @ 125°C 
TH55 RNC55H/SI21 Stamp .5,1 131 50 1/10 @ 125°C 1/10@ 125°C 
TK55 RNC55K/SI21 Stamp .5,1 13) 100 1/10 @ 125°C 1/10@ 125°C 
TJ55 RNC55J/SI21 Stamp .5,1 (3 ) 25 1/10 @ 125°C 1/10 @ 125°C 

·TH60 RNC60H/SI2, Stamp .5,1 1'1 50 Va @ 125°C Va @ 125°C 
TK60 RNC60K/S(2) Stamp .5,1 131 100 VB @ 125°C Va @ 125°C 
TJ60 RNC60J/S(2) Stamp .5,1 131 25 Va @ 125°C Va @ 125°C 
TH65 RNC65H/SI21 Stamp .5,1 13, 50 V4 @ 125°C V4 @ 125°C 
TK65 RNC65K/SI21 Stamp .5,1 1'1 100 V4 @ 125°C V4 @ 125°C 
TJ65 RNC65J/SI2) Stamp .5,1 1') 25 V4 @ 125°C V4 @ 125°C 

NOTES: 
I'I Conformally coated construction on all Va W nominal size resistors 
121 Failure rate symbol; R=.01 % 11000 Hours at 60% Conf. Level, S=.001% 
131 .1 % tolerance available .. 
1'1 Contact factory for details of flame-resistant specifications 

ESTABLISHED RELIABILITY MIL SPECIFICATIONS 

Voll 
Rat-
ing 

200 
250 
350 
500 
000 

200 
200 
250 
350 
200 
250 
300 
350 
500 

250 
350 
500 
200 
250 
350 
500 
200 
200 
200 
300 
250 
250 
350 
300 
300 
200 
200 
200 
250 
250 
250 
300 
300 
300 

TRW MIL Approved Nom-
Resistance Resistance inal 

Range Range Size 

iOn to 1.5Mn .- VaW 
iOn to 3Mn - V4W 
ion to 3Mn - V2W 
4.3n to 3Mn - 1W 
iOn to 2Mn - 1W 

iOn to 800 Kn - VaW 
iOn to 800 Kn - VaW 
in to 9.9n - V4W 
in to 9.9n - V2W 

iOn to 2Mn - V4W 
iOn to 2Mn - V4W 
iOn to 2Mn - V2W 
iOn to 2Mn - V2W 
iOn to 2Mn - 1W 

4.3n to 3Mn 51n to 150Kn V4W 
4.3n to 3Mn 4.3n to 470Kn V2W 
4.3n to 3Mn iOn to 1Mn 1W 
iOn to 150nK iOn to 150Kn VaW 
iOn to 1Mn iOn to 1 Mn V4W 

4.3fl to 1 Mn 4.3n to 1 Mn V2W 
iOn to 1 Mn iOn to 1Mn 1W 
iOn to 3Mn iOn to 301 Kn V4W 
ion to 3Mn 49.9n to 100Kn V4W 
iOn to 3Mn 49.9n to 100Kn V4W 
iOn to 3Mn ion to 1 Mn V2W 
iOn to 3Mn 49.9n to 499Kn V2W 

. 1 On to 3Mn 49.9n to 499Kn V2W 
iOn to 3Mn ion to 1 Mn 1W 
iOn to 3Mn 49.9n to 1 Mn 1W 
ion to 3Mn 49.9n to 1 Mn 1W 
iOn to 499Kn ·1 on to 499Kn V4W 
iOn to 499Kn iOn to 499Kn V4W 
iOn to 499Kn iOn to 499Kn V4W 
iOn to 1 Mn 10nto 1Mn V2W 
10nto1Mn iOn to 1Mn V2W 
iOn to 1Mn iOn to 1Mn V2W 

49.9n to 1Mo 49.9n to 1 Mn 1W 
49.9n to 1Mn 49.9n to 1 Mn 1W 
49.9n to 1 Mn 49.9n to 1Mn 1W 

AVAILABLE THROUGH 
AUTHORIZED TRW RESISTOR 

DISTRIBUTORS 

RLR and RNC products listed above are qualified to the appropriate established reliability MIL Specification. 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607/ PHONE (704) 264-8861 I TWX 510-936-3241 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG.141·2047 
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RG, "TO" . FILM TEMPERATURE RISE 
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COMMERCIAL POWER DERATING 
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MIL SPEC POWER DERATING 
o 0.2 0.4 0.60.S 1.0 1.2 o 25 50 75 100 CD 100 

;: 
Applied Power (Walts) % of 25°C Power Rating 

•. 025-in. leads 
t .032-in. leads 

SURGE CAPABILITY 

150 
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.!1l Watt 

300 "sec. 1 msec. 10 msec. 100 msec. 500 msec. 
Surge or Pulse Duration 

Note: Average power dissipation is n6t to exceed the component power 
rating at 70°C. 

DIMENSIONS - IN_ and (mm) 

Nominal Body Length Body Diameter Lead Length Lead Diameter Clean 
Size BL BD LL LD Lead 

Va watt". . 0.150 ±0.020 0.066 ±O.OOS 1.00 ±0.125 0.016 0.244 
RLR05 (3.S ±0.3) (1.7 ±0.2) (25.4±3.2) (0.41) 0.1S7 

V4 walt 0.250 ±0.015 0.090 ±O.OOS 1.50 ±0.125 0.025 0.310 
RLR07 (6.4 ±0.4) (2.3 ±0.2) (3S.1 ±3.2) (0.64) 0.300 

V2 watt 0.390 ±0.Q1 0 0.140 ±O.OOS 1.50 ±0.125 0.025/0.032 0.450 
RLR20 (9.9 ±0;3) . (3.6 ±0.2) (3S.1 ±3.2) (0.64/0.S1 ) 0.450 

1 watt 0'.562 ±0.031 0.190±0.00S 1.50 ±0.125 0.025/0.040 0.6S2 
RLR32 (14.3 ±O.S) (4.8 ±0.2) (3S.1 ±3.2) (0.64/1.02) 0.625 

GS-3 0.515 ±0.010 0.225 ±O.OOS 1.50 ±0.125 0.032 0.575 
(13.1. ±0.3) (5.7 ±0.2) (3S.1 ±3.2) (0.81) 

AVAILABLE THROUGH AUTHORIZED ,TRW RESISTOR DISTRIBUTORS 

FtESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607 I PHONE (704) 264-8861 I TWX 510-936-3241 
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HOW TO. ORDER 
Sample Part No.: 

1000 

RG'1/4 - 220K - 5% 

·TRW Type ___ T...I 
See specification table 
for types available. 

Resistance -' -----.--.1 
Standard EIA/MIL resistance 
values for metal film resistors. 
See specification table for range. 

Tolerance ----------' 
±O.1% to.±5% 
See specification table 
for availability. 

1·2048 PG. 15 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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RGCHIP 
RESISTORS METAL GLAZE™ THICK FILM ELEMENT 

FIRED AT 10000 C TO SOLID CERAMIC SUBSTRATE 

o Metal Glaze"· Technology from TRW's 
RG resistor line. Proven reliability for 
over 15 years 

o Low TCR-AIJ <100 ppm/oC 
o Standard size 3.2 x 1.5mm (0.126" x 

0.057"). Compatible with chip 
placement equipment from Panasonic, 
Universal, and others 

o Hot solder-dipped nickel contacts 
withstand prolonged (>60 sec.; 
immersion in solder with no 
de-wetting of contacts 

o Bonds to circuit boards with standard 
techniques using adhesives or 
solder paste 

o Completely interchangeable with 
rectangular chips 

o Packaging in bulk or 8 mm tape reels, 
taping per EIA -RS481 

PLATED ALL NICKEL 
TERMINATION 

HIGH TEMPERATURE DIELECTRIC 
WITHSTANDS SOLDER 
IMMERSION ABOVE 650°F 

SPECIFICATIONS COMPARISON WITH CURRENT RECTANGULAR CHIPS 
Resistance Range: 30 to 1 meg', plus 

zero-ohm jumpers 
Tolerances: 1 %, 2% & 5% 
Temperature Coefficient: <100 ppm/oC 

for all tolerances' 
Rated Wattage: Va W @ 700 Ct 
Rated Continuous Working Voltage: 
. \1'.125 x R or 200V, whichever is less 
Commercial RCWV: \1'.25 x R or 200V, 

.' whichever is less 
Maximum Overload Voltage: 400V 
Temperature Range: -55°C to +1500 C 
Insulation Resistance: 10,000 Meg min. 
, Contact factory for other resistance values and 

other temperature coefficients, or for color 
banding. 

t CHPV. may safely be double-rated to V. W 
operation @ 700 C under normal conditions. 
Derate to zero at 150°C. 

COMPARISON WITH 
MELF CHIP RESISTORS 
RG chips are smaller in size than MELF 
chips, use thick·,film technology rather 
than carbon films, and have plated nickel 
terminations, not pressed-on end caps. 
This also eliminates the typical "dog
bone" outline seen on MELF's. Unlike 
MELF's, RG chips are available in stand
ard Bmm tape. 

DIMENSIONS - IN. AND (mm) 
1--..126,+.010 -.005..,.J 1.. 
I' (3.2,+.25 - 15) . 'I 

. 057 '" 006 
(1,45 =.15) 

-oj I+-m ~~~f T 
ACTUAL SIZE 

IIIIIII 
8 mm Tape Packaging 

Thick film technology is used in manu
facturing of RG chips and rectangular 
chips. Both have the same standard out
line of 3.2 x 1.6mm. Both are available in 
standard Bmm tape which current chip 
placement equipment uses. 

The RG chip's visible difference is its 
miniaturized cylindrical shape which 
makes it somewhat thicker than many 
resistor chips. This difference poses no 
problem however in packaging, or in 
handling, or in placement of the chips 
onto glue-dotted PCB's by current avail-. 
able chip inserters since they handle both 
types completely interchangeably. 

A major advantage of the RG chip design 
is its unsurpassed solderability. It is the 
only resistor chip to offer all nickel con
tacts. They are completely silver-free ... 
are hot soldered dipped, and provide 
maximum assurance of reliable solder 
connections without problems of leach
ing or de-wetting. 
Some other advantages include low TCR, 
'14 W rating capability, and availability of 
1% chips at 5% -type prices. Color band 
marking is coming soon. All of these tech
nological features are part of the RG 
family of preCision resistors, which has 
had a proven record of performance for 
over 15 years. 

PERFORMANCE DATA (Maximum ,6R) 
Temperature Coefficient: 
Thermal Shock: 
Low-Temperature Operation: 
Short-Time Overload 

Commercial Short-Time Overload: 
High-Temperature Exposure: 
Resistance to Bonding Exposure: 
Resistance to Solder Immersion: 
Solderability: 
Moisture Resistance: 
Life Test: 
Commercial Life: 
Terminal Adhesion Strength: 
Resistance to Board Bending: 

HOW TO ORDER 
Sample Part No . 

o ±100 ppm/oC 
±O.5% 
±O.25% 
±1%' 
(±.25% for R :5100K ohm or E :5100V) 
±2.5% 
±O,5% 
±O,25% 
±2% 60 sec at 325°C 
95% min. coverage 60 sec at 325°C 
±0.5% 
±0.5% 
±2% 
±1 %, No mechanical damage 
+1%, No mechanical damage 

CHPYa ·100·2203· F· BlK 

TRW Type _____ -r--I J T T Packaging Code 
Temperature Coefficient - BLK for bulk, CST for tape. 
Resistance ____________ ..J 

1st 3 significant figures plus 
4th digit multiplier 
Examples: 2203 = 220,000 ohms 

51 RO = 51.0 ohms 
Available in STD EIA values 

....... --------Tolerance 
F=1%,G=2%,J=5% 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607 I PHONE (704) 264-8861 I TWX 510-936-3241 
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4700 

RADIAL LEAD 
MOLDED 
METAL GLAZE 
RESISTORS 

RGU SERIES* 
o Take up half the PC board area of 

comparably rated axial-lead 
resistors 

o Project 0.39 iir;, from the board 
surface when installed 

o Can be placed individually, or 
grouped in rows, in any direction 
on standard predrilled PC boards 

o Available on carrier tape and are 
auto-insertable with existing 
equipment 

SPECIFICATIONS 
Resistance Range: 10 ohms to 1 megohm 

Tolerance (E96,E24): ±10,'0, ±20,'0, ±5% 

Temperature Coefficient: ±50, ±100 
ppm/oC 

Voltage Coefficient: Less than 30 ppm IV 

Maximum Continuous Working Voltage: 
350V RMS 

Dielectric Withstanding Voltage: 1000V 
RMS min. 

Insulation Resistance: Greater than 10' 
Megohms, except top surface 

STANDARDS 
Electrical properties according to MIL-R 
22684. 

DIMENSIONS - IN. AND (mm) 
Type 525-D 

rO{J)O+j 

I 
0.35 
(9) 

'-rir+T+w'-+ 
I 0.30 

(7.5) 
~. 

0.10 (2.5) 

~ 
0.14 111m 
(3,5)-~ 

-r-
• Manufactured in West Germany 

RESISTORS 

Contains Metal Glaze 
thick film element fired 
at high temperatures on 
an alumina slug 

Power Rating: '12 watt at 70°C 

Temperature Range: -55°C to +155°C 
for 56 days, -65°C to + 175°C . 

Stability 70°C, 5000 h·: ±0.5% 

Damp Heat Steady State (40°C, 90 to 95% 
R.H., 56 days, 5 VDC): 1.0% 

Failure Rate (Vo=155°C): <5 x 1O·9/h 

Type 525-6 

I 
0.39 
(10) 

Type 525-7 

I 
0.39 
(10) 

l 0.20 
(5.08) 

RESISTIVE_PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607 I PHONE (704) 264-8861 / TWX 510-936-3241 

4700 

TEMPERATURE RISE 
50r---r---~--'----r---' 

0" 40 1---+-----j----+--......,f-7I''--i 
e... 
Q) 

if 30 I--+----j---+r----:lr.-----t 
!!! 
.a 
~ 20 1--+----i7'~~-......,r--'--i 
c. 
E 
Q) 

I- 1 0 1---v:.~-j---+--1r------t 

o 0.1 0.2 0.3 0.4 

. 0.026 
(0.65) 

Power Rating (watts) 

Type 526-0 

1..?193..J 
I' (4.9) "I 

I 
0.29 
(7.3) 

+ 
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PRECISION, 
HIGH-VOLTAGE THICK 
FILM RESISTORS 

CGH SERIES 
o V4 watt to 15 watts 

o 100K to 500 megohm range 

o ±0.5%, ±1%, ±2% or 
±5% tolerance 

o TC or±50 ppm/oC or 
±100 ppm/oC 

SPECIFICATIONS 
Power 
Rating Voltage 

TRW at 70 0 C Rating 
Type (watts)(I! (volts)I'! 

CGH-1J4 Y4 750 
CGH-Y2 Y2 1,500 
CGH-1 1 3,000 
CGH-2 2 5,000 
CGH-3 3 10,000 
CGH-5 5 20,000 

NOTES: 

Resistance 
Range 
(ohms) 

1 OOKfl to 50MO 
100KO to 100MO 
500KO to 100Mfl 

1 Mfl to 200MO 
1 Mfl to 300Mfl 
1 Mfl to 500MO 

RESISTORS 

lead electroplated leads 

Maximum 
Tolerance TCR VCR 

(±%) (±ppm/oC) (ppm/V) 

.5,1,2,5 50,100 o to -5 

.5,1,2,5 50, 100 o to -5 

.5,1.2.5 50, 100 o to -5 

.5,1,2,5 50, 100 o to -5 

.5,1,2,5 50,100 o to -5 

.5,1,2.5 50, 100 o to -5 

(1) Other wattage ratings available on request. Consult factory. For power rating above 70oC, see derating 
curve. 

(2) Voltage rating shown is the rated DC continuous working voltage or the sine-wave RMS absolute 
maximum voltage at commercia! line frequency. For DC applications the absolute maximum 
permissible voltage is 1.5 times the value shown for low repetition short-time-overload or pulse 
conditions of 10 seconds or less duration. 

(3) Typical voltage coefficient of resistance is -1 to -2 ppm/V measured at full rated voltage and 10% 
rated vo Itage. 

CGH-7.5 thru -15 contact factory for specifications and higher or lower resistance values. 

ENVIRONMENTAL PERFORMANCE . 
Maxim1,lm Typical I'! 

Test Condition I!! ~R (+311) ~R 

Temperature Shock ±0.25% ±0.10% 
Short-Time Overload (1.5 times rated V for 10 sec.) ±0.20%· ±0.10% 
Solder Effect ±0.15% ±0.05% 
Terminal Strength ±0.20% ±0.05% 
Moisture Resistance (no load or polar) ±0.51)% ±0.20% 
Load Life (1000 Hours at 700 C) ±1.0% ±0.25% 
Shelf Life (1 year at 25°C) ±0.10% ±0.03% 
High-Temperature Exposure 

(150°C for 2000 Hours) ±0.75% ±0.03% 
(175°C for 2000 Hours) ±1.0% ±0.40% 

Dielectric Breakdownl') 
(Y4 and Y2 watt size) 2000 VDC, 1500 VAC 

. (1-watt through 5-watt size) 3500 VDC, 2500 VAC 
Dielectric Strength I') . ±0.15% I ±0.05% 
Insulation Resistance at 500 VDC 109 ohms min. 1011 ohms typ .. 

NOTES: . 

!1l Test method per MIL-STD-202 unless otherwise indicated. 
2 Typica! defined as that percent change which will include a minimum of 50% of the measured changes 

in resistance from a variety of lots representing various unit sizes and ranges. 
(3) Values shown are the maximum safe dielectric voltage applied from a V block or foil wrapping which 

extends the complete body length of the resistor under test. 
(4) Percent change after the maximum safe dielectric voltage is applied for 1 minute. 

DIMENSIONS -- IN. AND (mm) 
j..1.50±.125 I I (38.1 ±3.22l. u 

* CGH-V4 leads are T 
.025 (.64) in diameter SO 

TRW Body Length 
Type BL 

CGH-% 
CGH-Y2 
CGH-1 
CGH-2 
CGH-3 
CGH-5 

0.275 ±0.031 (6.98 ±0.79) 
0.400 ±0.031 (10.16 ±0.79) 
0.690 ±0.062 (17.53 ±1.57) 
1.062 ±0.062 (26.97 ±1.57) 
2.062 ±0.062 (52.37 ±1.57) 
3.062 ±0.062 (77.77 ±1.57) 

Body Diameter 
BD 

0.088 ±0.010 (2.22 ±0.25) 
0.138 ±0.016 (3.51 ±0.41) 
0.297 ±0.031 (7.54 ±0.79) 
0.297 ±0.031 (7.54 ±0.79) 
0.297 ±0.031 (7.54 ±0.79) 
0.297 ±0.031 (7.54 ±0.79) 

Clean Lead to 
Clead Lead 

CL 
0.400 (10.16) 
0.525 (13.34) 
0.900 (22.86) 
1.250 (31.75) 
2.250 (57.15) 
3.250 (82.55) 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607/ PHONE (704) 264-8861 / TWX 510-936-3241 

Epoxy coated body 

High conductivity plated 
on nickel termination 

POWER DERATING 
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80 100 120 140 160 180 
Ambient Temperature ( C) 

TEMPERATURE RISE 
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Temperature Rise (DC) 

HOW TO ORDER 
Sample Part No.: 

CGH-3 - 50 ppmfOC - 22M - 1 % 

TRWT!pe T 
CGH-1/<I, CGH-Y2, . 
CHG-1. CGH-2, . 
CGH-3 or CGH-5 

Temperature Coefficient 
±100 ppm/oC, ±50 ppm/oC 

Resistance---------' 
Standard EIAIMIL values for 
metal film resistors. See 
specificaiton chart for range 

Tolerance-------------' 
±0.5%. ±1%, ±2%, ±5% 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 18 1·2051 
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LOW TC . INDUSTRIAL 
PRECISION METAL 
FILM RESISTOR 

RESISTORS 

CM55SERIES 
D High reliability 
D 10 ppm/oC and 15 ppm/oC standard TC 

D Non-measurable noise 

D Superior moisture performance 

D Tailored or standard values 

D Highest stability metal film available 

SPECIFICATIONS 
TRW Resistance Tolerance 

Model Range (±%) 
Power Rating Voltage 

T.C. @85°C(watts) Rating (volts) 

CM55 50n-250Kn 1.0, 0.5, 0.25, 0.1 T13,T10,T9 Va 300 

PERFORMANCE DATA 
Test Conditions Per MIL-R-55182, Except Where Noted Typical .1.R% 

1,000 Hour Loadlife (Rated Power @ 85°C) ±0.02 

Humidity ±0.04 

Thermal Shock (Tested Per Method 107, MIL-STD 202, Condition F) :to.D1 

Effect of Solder (Tested Per Method 210, MIL-STD 202) ±0.D1 

Dielectric Withstanding ±0.D1 

Shock and Vibration +0.01 
Short Time Overload +0.01 

Insulation· Resistance >10,000 Meg 

Noise Index <-30 dB 
Voltage Coefficient <0.05 ppm/Volt 

i-Year Shelf Life ±30 ppm 

DIMENSIONS- IN. AND (mm) 

L .250 ±.031 - ..... ~t4t--:-- 1.50 ±.125 --I 

~-=====tC J~=====::I E 1~_(6.35 ±.787) ---1-(38.1 ±3.175) YI 

.025 (22 AWG) L .088 ±.010 
(.640) (2.235 ±.254) 

The new cost-effective CM55 resistor is 
the offspri ng of a marriage of proven 
TRW technologies and state-ol-the-art 
high speed production equipment. The 
new conformal outer coating has proven 
its reliability under extensive perform
ance testing. Many of those tests were 
perlormed to military specifications. 

The CM55 utilizes the same film system 
and cap/lead attachment which has 
proven its reliability over the years in 
TRW's ultra preCision MAR product. Other 

characteristics exhibited by the CM55 are 
low inductance, smaller size for a given 
power rating, and much improved cost 
effectiveness. . 

Matched sets 01 CM55 resistors are avail
able, which provide the ultimate in resis
tor matching and temperature coefficient 
tracking. Resistor matching to ±.005% 
and temperature coefficient tracking as 
low as :1;:2 ppm/oC is available in matched 
sets. Consult the factory for details. 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
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4700 

\ 
70 80 90 100.110120130140150 

Ambient Temperature (OC) 

PACKAGING 
Bulk Package: 250/Pack 

Lead Tape & Reel: Per EIA Spec RS-296D 

Special lead tape & reel and anti static 
packaging available; consult factory. 

HOW TO ORDER 
Sample Part No.: 

CM55 T13 0.1% 100k 

TRW TypeJ 
CM55 

TC----~-~ 

T13 (10 ppm), 
T10 (15 ppm), 
T9 (25 ppm) 

Tolerances -------1 
.1%, .25%, .5% 

Resistance .----------1 
Standard E1AlMIL values for metal film 
resistors, see specification table for range 

4222 S. StAPLES STREET, CORPUS CHRISTI, TX 78411 I PHONE (512) 992-7900/ TWX 910-876-1400 
> 
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UL TRA-PRECISION 
TAILORED-T.C. METAL 
FILM RESISTORS 

MTR SERIES 
D 1/20 watt to 1/4 watt 

RESISTORS 

TRiN developed bulk property 
metal film element on 
ceramic substrate 

Cap and Lead 
Assembly 

D 50 ohms to 1.0 megohm 

D Any TC from -100 to 
+150 ppm/oC 

Laser adjusted to 
resistance value, tolerance 

D Tolerances from ±1.0% 
to±0.01% 

SPECIFICATIONS 

Resistance 
TRW Range* 
Type (ohms) 

MTR3 SOn to 100kn 

MTRS son to 250kn 

MTR6 SOn to 500kn 

MTR7 son to 1.0Mn 

Temperature Coefficientst 
-20°C to +85°C 

(± ppm/oC) 

Any T.C. from -100 to +150 

Any T.C. from -100 to + 150 

Any T.C. from -100 to +1S0 

Any T.C. from -100 to + 150 

Power 
Rating 

Tolerances at 85° 
(±% ) (walls) 

1.0, 0.5, 0.2S, 0.1, O.OS, 0.02, 0.01 1/ 20 

1.0, 0.5, 0.25, 0.1, O.OS, 0.02, 0.01 1/10 

1.0, O.S, 0.2S, 0.1, 0.05, 0.02, 0.01 Va 
1.0, O.S, 0.2S, 0.1, O.OS, 0.02, 0.01 V4 

* Wider ranges are available. Consult the TRW plant in Corpus Christi or your nearest TRW sales office. 
t T.C. tolerances available to ±S ppm/oC. 

DIMENSIONS - IN. and (mm). 

TRW/IRC Body Length Body Diameter 
Type BL BD 

MTR3 .191 .082 
(4.8S) (2.08) 

Lead Length 
LL 

1.00 ±.062 
(2S.4 ±1.57) 

Lead Diameter 
LD 

.. 016 
(.406) 

HOW TO ORDER 
Sample Part No.: 

4700 

Voltage 
Rating 
(volts) 

200 

2S0 

300 

SOO 

MTRS .281 .102 
(7.14) (2.S9) 

1.S0±.12S 
(38.1 ±3.18) 

.02S 
(.635) 

MTRS-+SOppm/OC-100k-O.2S% 
-r 

MTR6 .42S .1SS 
(10.8) (3.94) 

MTR7 .650 .195 
(16.5) (4.9S) 

1.50 ±.12S .025 
(38.1 ±3.18) (.63S) 

1.50 ±.125 .025 
(38.1 ±3.18) (.63S) 

For precision circuits where a high de
gree of temperature stability is required, 
MTR Series metal film resistors can be 
used to reduce the temperature effects 
of other components. 

One common application is compensat
ing for capacitors in RC filters and other 
RC circuits. By using an MTR resistor 
with a T.C. of the same magnitude but 
opposite slope, capacitor temperature 
coefficients from.-100 to +150 ppm/oC 
can be effectively compensated to zero. 

These resistors are also effective for im
proving the characteristics of amplifiers. 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 

TRW Type 
MTR3, MTR5, 
MTR6 or MTR7. 

. See specification 
table for 
power rating. 

Temperature Coefficient 
Any T.C. from 
-100 pmm/oC 
to +150 ppm/oC 

Resistance------' 
Standard EIAIMIL values 
for metal film resistors. 
See specification table 
for range. 

Tolerance -----------' 
±1.0% to ±0.01 %. 
See specification table for availability. 

4222 S. STAPLES STREET, CORPUS CHRISTI, TX 78411/PHONE (512) 992-7900 I TWX 910-876-1400 
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ULTRA-PRECISION 
METAL FILM RESISTOR 

MAR SERIES 
o High reliability 
o Ultra low temperature coefficient 

RESISTORS 

TRW developed bulk property 
metal fiilm element on 
ceramic substrate 

4700 

. 0 Non-measurable noise Rugged mUltiple coat, 

o Superior moisture performance 
epoxy mold jacket protection 

o Tailored or standard values 
[] Highest stability metal film available 
o Matched sets and networks 

SPECIFICATIONS 

TRW 
Resistance Range by Tolerance (ohms) 

Model .5% .25% .1% .02&.05% 

MAR3 10-250K 10-2S0K 10-2S0K 10-1S0K 
MAR5* 10-S00K 10-500K 10-S00K 10-2S0K 
MAR6 10-1 Meg 10-1 Meg 10-1 Meg 10-S00K 
MAR7 10-3 Meg 10-3 Meg 10-3 Meg 10-700K 

.01% 

10-lS0K 
10-2S0K 
10-S00K 
10-700K 

Laser adjusted to 
resistance value, tolerance 

Power 
Resistance Range by TC (ohms) Rating Voltage 

@85°C Rating 
T-10 T-13 T-16 (Watts) (Volts) 

10-250K 10-lS0K ·10-12SK 1/20 200 
10-S00K 10-3S0K 10-300K 1/10 2S0 
10-1 Meg 10-700K 10-500K 1/8 300 
10-3 Meg 10-1.S Meg 10-1 Meg 1/4 SOO 

.. 
* The MARS resistor IS qualified to Characteristics H, J and K and to Tolerances B, 0 and F of MIL-R-5S182(E). Approved resistance 

range is 49.90 to 150KO. 

The MAR resistors meet the need for an 
ultra precision metal film resistor with 
characteristics that are superior to other 
precision resistor techniques. Among 
these are higher reliability, lower induc
tance, smaller size for a given power rat
ing, and cost effectiveness. 
The proprietary coatings and epoxy mold 

, jacket provides a virtual hermetic seaL 

PERFORMANCE DATA 
Test Conditions Per 
MIL-R-55182,Except Typical 
Where Noted <lR% 
1,000 Hour Loadlife 

(rated power @ 8S0C) ±0.02· 
Humidity ±0.04 
Thermal Shock 

(tested per method 
107, Mll-STD202, 
Condition F) ±0.01 

Effect of Solder 
(tested per method 
210, MIL-STD 202) ±0.01 

Dielectric 
Withstanding ±0.01 

Shock and Vibration +0.01 
Short Time Overload +0.01 
Insulation Resistance >10,000 Meg 
Noise Index·· <-30dB 
Voltage Coefficient <O.OS ppm/Volt 
1-Year Shelf Life ±30 ppm 

14 . .. . .. LL ~14 

~D~ I 
DIMENSIONS ~ IN. and (mm) 
TRWIIRC Body Length Body Diameter 

Type BL BD 

MAR3 .191 (4.8S) .082 (2.08) 
MAR5 .281 (7.14) .102 (2.59) 
MAR6· .425 (10.8) .15S (3.94) 
MAR7 .650 (16.5) .19S (4.9S) 

Matched sets of MAR resistors are avail
able, which provides the ultimate in 
resistor tolerance matching and temper
ature tracking. Resistance match!ng to 
±.OOS% and temperature coefficient 
tracking as low as ±1 ppm/oC are avail
able in matched sets and to ±.01% and 
±2 ppm/oC in modular assemblies of 
resistors. 

DERATING CURVE 
100 

85° , 
90 

\. Ql 

80 Cl .s \. iii 70 
~ \ 
"C 60 

I\, Ql 

iii SO a: 
1\ '0 40 
\ C 30 Ql 

\. 0 

Cii 20 
D.. 

10 
\ 0 

70 80 901001101201301401S0 
Ambient Temperature. (OC) 

BL1 . .-L 
I P(1 I 
-r 

BD 

Lead Length Lead Diameter 
LL LD 

1.00 ±.062 (2S.4 ±1.S7) . 016 (.406) 
1.50 ±.125 (38.1 ±3.18) .025 (.63S) 
1.S0 ±.12S (38.1 ±3.18) .025 (.635) 
1.50 +.12S (38.1 ±3.18) . 02S (.63S) 

HOW TO ORDER 
Sample Part No.: 

MAR6 - T16 -15K- 0.02%· 

TRW---=:=J" 
MAR3 (1/ 20 watt 
at 85°C), 
MAR5 (1/10 watt 
at 85°C), 
MAR6 eYa watt 
at 8S06) or 
MAR7 (Y4 watt 
at 85°C). 

Temperature Coefficient 
T16 (±5 ppm/oC), 
T13 (±10 ppm/oC) or 
T10 (±15 ppm/oC). 
See specification table 
for availability. 

Resistance --'------' 
Standard EIA/MIL values 
for metal film resistors. 
See specification table 
for range . 

Tolerance 
±0.01 %, ±0.02%, ±O.OS%, 
±0.1 %, ±0.2S% or ±0.5% . 
See specification table for availability. 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
4222 S. STAPLES STREET, CORPUS CHRISTI. TX 78411 I PHONE (·5121 992-7900 I TWX 910-876-1400 
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ULTRA-PRECISION 
METAL FILM RESISTORS 

MAR40 SERIES 
o High power ultra-precision resistor 

o Tight temperature coefficient 

o High reliability construction 

o Tolerance to ±O.005% 

o Rugged solid epoxy encapsulation 

o Custom reliability screening available 

o Matched sets 

RESISTORS 4700 

NOTE: See MAR Series 
for construction features. 

SPECIFICATIONS 
TRW TC Standard Temperature Standard Resistance Range 
Type Code Coefficient (ohms) 

MAR40 T16 O±Sppm/oC Ot0600C 20-2S0K 
o ±10 ppm/DC -SSO to 12SoC (Below SOO not available in 0.01% Tol.) 

MAR40 T18 0±2ppm/oC Ot060°C SO-2S0K 
O±Sppm/oC -SSo to 12SoC 

The MAR40 Series of ultra-precision 
resistors combines the benefits of proven 
TRW metal film reliability, non-measur
able noise, and superior frequency re
sponse with very low temperature char
acteristics, convenient radial lead de
sign, and efficient use of printed circuit 
board "real estate". 
The shelf life and load life stability char
acteristics are derived from our expertise 
with the MAR Series of axial leaded re
sistors. The. physical size coincides nicely 
with the military standard RNC90. The 
internal construction utilizes the high re
liability, noble metal, "end cap" tech-

PERFORMANCE DATA 

nology of the MAR. In short, the design 
engineers can take an effective step 
towards product reliability and long, 
service-free life, by specifying the MAR40. 
The MAR40 may be specified to any cus
tom value needed and/or purchased in 
matched sets with tolerances placed on 
the nominal ratios and close tracking of 
temperature coefficients. 
The MAR40 ultra-precjsion resistor can 
be made to exact specifications without 
the usual delays in delivery of prototypes. 
The flexibility of the MAR40 manufactur
ing process allows quick response to 
customer delivery. 

Test Conditions Per MIL-R-55182, Except Where Noted Typical tlRO/O 

1000 Hour Loadlife (Rated Power At 8S0 C) ±0.02 
Humidity ±0.04 
Thermal Shock (Tested Per Method 107, MIL-STD 202, Condition F) ±0.D1 
Effect of Solder (Tested Per Method 210, MIL-STD 202) ±0.01 
Dielectric Withstanding Voltage ±0.01 
Shock and Vibration ±0.01 
Short Time Overload ±0.01 
Insulation Resista'nce >10,000 Meg 
Noise Index <-30 dB 
Voltage Coefficient <O.OS ppmIVolt 
1-Year Shelf Life ±30 ppm 

DIMENSIONS - INCHES 

L .340 ---.J .150 
IMAX.J ±.010 +_1~0010 3L·D 1 T]! /64 .X.O 5 

~ ,t ~ !==: j'----IL----Y:(=== 
. ~. 1.00,MIN.---, 

Resistance Power Rating Voltage 
Tolerance @ 85°C(watls) Rating (volls) 

O.OOS, 0.01, 
0.02,0.05, 
0.1,O.2S, 
O.S, 1.0 

100 

90 
Ql 

80 Cl .s 
i\1 70 
~ 
"'C 60 
Ql 

i\1 SO a: 
15 40 
..... 
c 30 Ql 
(J 

Oi a. 20 

10 

o 

0.3 2S0 

0.3 2S0 

POWER DERATING 
8SO 

" \. 
\. 
\ 

I\, 
~ 
\ 

\. 

\ 
70 80 90 100 110 120 130 140 1S0 

Ambient Temperature (DC) 

HOW TO ORDER 
Sample Part No.: 

MAR40 - T16 - 91 K- 0.02% 

TRWTypeT T 
Temperature Coefficient 
T16 (±S ppm), 
T18 (±2 ppm) 

Resistance Ranges ----' 
See table above 

Tolerance -----------' 
±10/0, ±.S%, ±.2S0/0, ±.1% 
±.OS%, ±.02%, ±.01%, ±.OOS%· 

• ±.005% tolerance available; consult factory. 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS' GROUP, 
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4700 RESISTORS 

ULTRA-PRECISION, HIGH POWER, 
HIGH RESISTANCE 
THIN FILM RESISTORS 

AR8and 
ARgO SERIES 
o 0.5 watt or 1.0 watt rating 

o 100 ohms to 10 megohms 

o Tolerance to ±0.02% 
iJ Standard TCs from 

±5 ppm/oC to ±15 ppm/oC 

SPECIFICATIONS 

Resistance 
TRW TC Range Tolerance 
Type Code (ohms) (±%) 

AR8 T16,T13 1000106MO 1.0, 0.5, 0.25, 0.1, 0.05, 0.02 
T10 

AR90 T16, T13 1000 to 10MO 1.0,0.5,0.25,0.1,0.05,0.02 
orT10 

• Not available below 100 ohms. 

ENVIRONMENTAL PERFORMANCE 
Test Conditioris per MIL-R-55182, except where noted 

1000-Hour Load Life (Rated Power at 85°C) 
Humidity 
Temperature Cycle (tested per Method 102, MIL-STD 202, 

Condition C) 
Effect of Solder (tested per Method 210, MIL-STD 202) 
Dielectric Withstanding Voltage 
Shock and Vibration 
Short-Time Overload 
Insulation Resistance 
Noise Index 
Voltage Coefficient 
1-Year Shelf Life 

DIMENSIONS - INCHES 

ARB 

I . ~ 
!+-1.5 ::±:0.25-~~1+. --1.250 ±0.020--+l 

Power 
Rating Voltage 
at 85°C Rating 
(watts) (volts) 

0.5 1000 

1.0 1500 

Typical AR% 

±0.02 
±0.04 

±0.01 
±0.01 
±0.01 
±0.01 
±0.01 
>10,000 Mego 
<-30dS 
<0.05 ppm/volt 
±50ppm 

o 
0.250 ±0.010 ~I 

AR90 c:J 
1+-1.5 ::±:0.25~~11+.---0.940 ±0.020---+l~1 

0.410 ±0.010 ~ 
LEAD DIAMETER 0.025 ±O.002 (22 AWG) 

RESISTIVE PRODUCTS DIVISION. TRW ELECTRONIC COMPONENTS GROUP, 

4700 
-~ ... I., •• 

POWER DERATING 
100 

~ 
90 

80 

iii 70 
3= 
0 60 c.. 

" 50 CD 

'\ 
i\. 

\ 
\. 

iii 
a: 40 
'0 

30 
~ 0 

20 

!\ 
\ 

1,\ 
10 

\ 
070 80 90 100110120130140150 

Ambient Temperature (0C) 

TEMPERATURE COEFFICIENTS 
T.C. 
Code Temperature Coefficient 

T16 ::±:5 ppm/oCfrom 0 to 60°C, 
±10ppm/oCfrom -55°to +125°C 

T13 ±10 ppm/oCfrom -20° to +85°C 
T10 ::±:15 ppm/oCfrom -20° to +85°C 

HOW TO ORDER 
Sample Part No.: 

ARB· T16 • 91k· 0.02% 

TRW Type--=r- T 
AR8 (0.5 watt 
at 85°C) or 
AR90 (1.0 watt 
at 85°C). 
:r~mperature CoeHicie"t 
T16, T13 or no. 
See-specification table 
for availability. 
Resistance ------.,....-' 
Standard EIAIMIL values 
for metal film resistors. 
See specification table 
for range. 

Tolerance--..,...------...J 
±1.0% to ±0.02% . See specification 
table for exact tolerances available. 

4222 S. STAPLES STREET, CORPUS CHRISTI, TX 78411 I PHONE (512) 992-7900 I TWX 910-876-1400 

1'2056 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG.23 EEM 1983 



4700 

UL TRA-PRECISION 
THIN FILM DISCRETE 
RESISTOR 

RESISTORS 4700 

AR TRW developed bulk property M metal film element on 
ceramic substrate ~ 

MATCHED SETS ~;~e~nb4yLead ~~~~ 
D 1/20 watt to 1/4 watt 

D 10 ohms to 3 megohms 
D Tolerances from ±0.01 % to ±1.0%; 

Ratios to 0.005% 

D TCs of ±5, ±10 and ±15 ppm/oC; 
Tracking to 1 ppm/oC 

DISCRETE RESISTOR SPECIFICATIONS 

Rugged multiple coat, 
epoxy mold jacket protection 

Discrete Resistance Range Power 
Rating Voltage 

TRW 
Discrete Resistance Range by Tolerance by Size (ohms) byTC (ohms) 

@85°C Rating 
Type .5% .25% .1% .02&.05% .01% T-10 T-13 T-16 (Watts) (Volts) 

MAR3 10-250K 10-250K 10-250K 10-1S0K 10-1S0K 10-2S0K 10-1S0K 10-12SK 1/20 200 
MAR5' 10-500K 10-S00K 10-S00K 10-2S0K 10-2S0K 10-S00K 10-350K 10-300K 1/10 2S0 
MAR6 10-1 Meg 10-1 Meg 10-1 Meg 10-S00K 10-500K 10-1 Meg 10-700K 10-500K 1/8 300 
MAR7 10-3 Meg 10-3 Meg 10-3 Meg 10-700K 10-700K 10-3 Meg 10-1.S Meg 10-1 Meg 1/4 SOO 

, The MAR5 resistor is qualified to Characteristics H, J and K and to Tolerances B, 0 and F of MIL-R-SS182(E). Approved resistance 
range is 49.9n to 150Kn. 

ENVIRONMENTAL 
PERFORMANCE 

Test Conditions per 
MIL-R-55182, except 
where noted 
1 ,OOO-Hour Load Life 

(Rated Power at 
8S0C) 

Humidity 
Thermal Shock (tested 

per Method 107 M IL-
STD 202, Condition F) 

Effect of Solder 
(Tested per Method 
210, MIL-STD-202) 

Dielectric 
Withstanding 

Shock and Vibration 
Short-Time Overload 
Insulation Resistance 
Noise Index 
Voltage Coefficient 
i-Year Shelf Life 

Typical 
IlR% 

±0.02 
±0.04 

±O.O1 

±0.01 

±O.O1 
+0.01 
+0.01 
>10000 Mega 
<-30 dB 
<O.OS ppm/volt 
+30 ppm 

100 

90 
C]) 

80 Cl .s 
iii 
~ 

70 

"C 60 
C]) 

iii SO c: 
'0 40 
C 30 C]) 
u 
Iii 
0.. 

20 

10 

o 

DERATING CURVE 

"\ 
'\ 
~ 

\ 
1,\ 

1\ 
\ 

\. 
" \ 

70 80 90 100 110 120 130 140 1S0 
Ambient Temperature (OC) 

RATIO ACCURACY AND TC TRACKING SPECIFIATIONS 
Ratio to Master TC Track 0° to 70°C Resistance Ratio Accuracy 

1 :1 1 ppm .OOS% 
10:1 1 ppm .01% 

100:1 2 ppm .01% 
1000:1 3 ppm .02% 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 

The performance of most precision resistor cir· 
cuits requires that the relationship of all the resis
tors used be held to exacting tolerances in rela· 
tion to each other. This tight tolerance relationship 
can be accomplished in two ways. One is to spec
ify absolute tolerances so that no resistor can de
viate from any other resistor by more than twice 
this tolerance. The other is to specify matched sets 
of resistors where the relationship between resis
tors, rather than absolute tolerances, is tightly con
trolled in many designs. the absolute values are not 
so critical as the maintenance of a precise rela
tionship among the set during changing ambients. 
Matched resistor sets using the MAR series of 
resistors provide a decade or greater improvement 
in performance at significantly less cost than indi
vidually specified resistors. While others of our 
resistor products can be specified as matched 
sets. the MAR Series is recommended for most 
critical applications. 
Specifying matched resistor sets requires that the 
resistance ratio tolerance be specified along with 
allowable absolute tolerance; and the temperature 
coefficient tracking tolerance be specified with 
the basic Te. 
Two examples of specifying matched sets are 
shown below. Other design considerations permit
ting. it is more economical to specify ratios to a 
reference resistor than to each other. However. if 
required, the MAR series offers the inherent pre
cision and stability for either method. 
A knowledge of the availability of these two ways 
to achieve extreme stability offers options to the 
designer which may prevent overspecifying, with 
attendant economic considerations. 

SPECIFICATION EXAMPLES 
Example No 1 

Ratio 
Toler· TC 

Abso· ance Trackln·g 
lute Refer· Refer-

Toler- Absolute enced enced 
Resls· anee TC To R, To R, 

tor Ohms Watts % (ppm/·C) (%) (ppm/·C) 
R, lK v. ±1 ±25 - -
R2 2K Va ±1 ±25 0.02 5 
R, 4K v. ±1 ±25 0.04 10 
R. 8K Va -+-1 -+-25 0.08 20 

Example No 2 
Absolute Absolute TC 

Resistor Ohms Watts Tolerance % (ppm/·C) 
R, 10K .25 ±.1 ±15 
R2 lOOK .25 ±.1 ±15 
R, 1M .125 -+-.25 -+-15 

4222 S. STAPLES STREET, CORPUS CHRISTI, TX 78411/ PHONE (512) 992-7900/ TWX 910-876-1400 
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4700 

TaNFilm® CONFORMALL Y 
COATED 

RESISTORS 4700 

SIP NETWORKS 
D· High precision 
o Low profile 
o High component density 
o Superior TCR tracking 
o 3 standard sizes 
o Proven reliability 

SPECIFICATIONS 
Resistance Ranges: 

Schematic C: 49.9n to 50Kn 
Schematic F: 20n to 50Kn 
Schematic G: 20n to 100Kn 
Higher resistance values available 

Resistance Tolerances: ±.1%, ±.25%, 
±.5%, ±1%, ±2% 

Temperature Coefficient of Resistance: 
±25 ppmoC, ±50 ppm/DC, ±100 ppm/DC, 
-100 ±25 ppm/DC 

TCR Tracking: 5 ppm/DC, except Schematic 
C below 500n (20 ppm/oC) 

Temp<;lrature Range: -55°C to +150 0 C 
Noise: Less than -25 dB 

PERFORMANCE DATA 

Power Rating @ 70°C: 
Wattage 

Network 
Schematic Resistor 6Pin I 8Pin J 10Pin 
C,F .12 .6 1 .84 1 1.08 
G .12 .36 .48 .60 

Lead Material: Gold plated copper 
Substrate Material: 99.5% pure alumina 

ceramic 
Construction: Epoxy conformal coating 
Custom circuits and special testing available 
Contact factory for any special features required. 

STANDARD CIRCUITS 

1 ! ! 1 i fIIlll 
1 2 3 4 N 

SCHEMATIC "c" AU1 AU ru rU~~1 r~~n ~~mIY 1 
1 2 3 4 ., N 

SCHEMATIC "F" nn ~, r"vY<r, r"lMir, 
I I I I I I 
I I I I I I 
I I I I I I 

6 66 60 6 
1 2 3 4 N-1 N-2 

MIL-R-83401 Limits TaN Film Test Data SCHEMATIC "G" 

Test Per MIL-R-83401 M 

Thermal Shock .5 
Power Conditioning .5 
Low Temperature Operation .5 
Short Time Overload .5 
Terminal Strength .25 
Resistance to Soldering Heat .25 
Moisture Resistance .5 
Shock .25 
Vibration .25 
Life 2.0 
High Temperature Exposure 1.0 
Low Temperature Storage .5 
25°C Double Load 2.0 

DIMENSIONS - INCHES 

~.998MAX.I"11·080 
.798 MAX.I'I----+j +.005 

.598 MAX.("-+! ,I -.015 

22O±~l ,_HLL1 J 
III IT ij1flJTIlJlf l?35 
I II h-lt II +'015 

.040+ .009 J {.050 t..020 - :010 
-.015 .100 TYP 

-+I 1+".074 ± .024 

:;:~~~ J-0 
('16PIN Ir 

.010 
.049 MAX. 

(~R%) (~R%) 

K H Maximum Typical 

.5 .25 .1 .02 

.5 .5 .1 .02 

.25 .1 .1 .02 

.25 .1 .05 .02 

.25 .25 .1 .02 

.25 .1 .1 .02 

.5 .4 .1 .03 

.25 .25 .1 .02 

.25 .25 .1 .02 

.5 .5 .1 .05 

.5 .2 .1 .05 

.25 .1 .1 .05 

.5 .5 .05 .03 

HOW TO ORDER 
Sample Part No.: 

Where precision as well as long term reliabil
ity and stabiltiy are required in a small 
amount of space, the conformally coated SIP 
is the answer. This low profile SIP resistor 
network exhibits all the outstanding perform
ance characteristics inherent in TaNFilm 
products. 
Our TaN Film manufacturing process of sput
tering Tantalum Nitride on to ceramic sub
strates ensures uniform temperature charac
teristics of all the resistors in the networks. 
The resistance film is then anodically passi
vated to improve its stability and to make it 
virtually impervious to environmental ele
ments. 
When you need high precision and ultimate 
reliability in a limited space, the TaNFilm SIP 
is the solution. The conformally coated SIP 
network can be tailored to meet special cir
cuit configurations with multiple resistance 
values. 

4881 - 03 - 1001 - B 

Model . T T T TOlerance 
4801 9-resistor, 10 pin SIP, one common Standard MIL tolerance code: 

lead (Schematic C) B=±.1%, C=±.25%, 
4881 7-resistor, 8 pin SIP, one common I D=±.5%, F=±1%, G=±2% 

4861 5-resistor, 6 pi~ SIP, one common Standard MIL resistance code 
lead (Schematic C) L Resistance 

lead (SchematIC C) Example: 1001 =1000n 
4808 9-resistor, 10 pin SI P, series resist-

ors ( Schematic F) Characteristic 
4888 7-resistor,8 pin SIP, series resist

ors (Schematic F) 
4868 5-resistor,6 pin SIP, series resist

ors ( Schematic F) 
4809 5-resistor, 10 pin SIP, Isolated 

(Schematic G) . 
4889 4-resistor, 8 pin SIP, Isolated 

(Schematic G) 
4869 3-resistor, 6 pin SIP, Isolated 

(Schematic G) 

Code Claosilication 
00 Commercial grade 
01 Commercial grade 
02 Commercial grade 
03 Commercial grade 

TCR (ppm/"C) 
-100 ±25 
±100 
±50 
±25 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
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4700 RESISTORS 4700 

TaNFilm® DIP RESISTOR 
NETWORKS 
D MIL qualifiied to both MIL-R-83401/01 

and MIL-R-83401/02 
D Tightest qualified tolerance available: 

±O.1% 
D Best qualified TC: ±50 ppm/DC; 

available to ±25 ppm/DC 
D Superior TCR tracking to 5 ppm/DC 
D Ratios available to 0.03% 
D Special mechanical and electrical 

configurations available with military 
screening 

SPECIFICATIONS 
MIL Qualified Resistance Values: 

Schematic A: 100n to 100Kf! 
Schematic B: 100n to 70Kf! 
Higher and lower resistance values available 

Resistance Tolerances: ±.1%, ±.25%, 
±.5%, ±1%, ±2% 

Temperature Coefficient of Resistance: 
±50 ppm/oC, ±100 ppm/oC, 
±300 ppm/oC, -100 ±25 ppm 

STANDARD CIRCUITS 

•• 1 7 1 8 
Model 1987 Model 1998, 

PERFORMANCE DATA 

TCR Tracking: 5 ppm/oC, except Models 1987 
& 1998 below 500n (20 ppm/oC) 

Temperature Range: - 55°C to + 150°C 
Power Rating @ 70°C: 

Model 
1987 
1998 
1989 
1999 

14 8 

H~~iH 
1 7 
Model 1989 

Wattage 
Resistor Network 

.1 1.3 

.1 1.5 
.2 1.4 
.2 1.6 

8 
Model 1999 

NOTE: See thin film flat pack 
for construction features. 

Noise: Less than -25 dB 
Lead Material: Gold plated copper 
Substrate Material: 99.5% pure alumina 

ceramic 
Construction: Ceramic sandwich epoxy 

encapsulant 
Custom Circuit and Special Testing Available 

Contact factory for any special features 
required 

MIL-R-83401 Limits TaN Film Test Data 

TaN Film resistor networks are designed for 
use in app'licatiol1s requiring a high degree 
of reliability, stability, tight tolerance, close 
TCR tracking, and low noise. Our continuous 
feed, high vacuum sputtering process insures 
uniform properties from network to network. 
Precise state-of-the-art laser trimming en
ables us to easily zero in the tightest ratios. 
Gold-plated copper leads are thermal pulse 
bonded to large-area gold conductor pads 
on the ceramic substrate assuring the most 
relaible termination and long-term stability. 
Anodically passivated Tantalum Nitride re
sistor material offers performance far superior 
to military specifications and excellent en
vironmental protection. Over 40 billion con
tinuous resistor operating hours in ·the field 
without a defect-related failure clearly dem
onstrates the reliability of our TaN Film 
product. 

Test Per MIL-R-83401 M 
Thermal Shock .5 
Power Conditioning .5 
Low Temperature Operation .5 
Short Time Overload .5 
Terminal Strength .25 
Resistance to Soldering Heat .25 
Moisture Resistance .5 
Shock .25 
Vibration .25 
Life 2.0 
High Temperature Exposure 1.0 
Low Temperature Storage .5 
25°C Double Load 2.0 

DIMENSIONS - INCHES 

r--.BOO :±:.020~ 

C·700 :±:.020jJ 

c:::JO-r-" .250 =.010 
"-L-m .050 :±:.001 TYP. .x.-~.020 -.:±-J .08 MAX. 

..L.l r~. 
.125 ±~ ti L.025 :±:.005 

:±:.o~goTyp.Jl.020 :±:.OOl TYP. 
NON-CUMULATIVE 

~
.020MAX. 

.--- MEN ISCUS 

'T. .. 010 

~.300 ~ 

(~R%) (.<lR%) 

K H Maximum 

.5 .25 .1 

.5 .5 .1 
.25 .1 .. 1 
.25 .1 .05 
.25 .25 .1 
.25 .1 .1 
.5 .4 .1 
.25 .25 .1 
.25 .25 .1 
.5 .5 .1 
.5 .2 .1 
.25 .1 .1 
.5 .5 .05 

HOW TO ORDER 
Sample Part No.: 

Typical 
.02 
.02 
.02 
.02 
.02 
.02 
.03 
.02 
.02 
.05 
.05 
.05 
.03 

The versatile nature of our photo-etch proc
ess makes it readily adaptable to meet spe
cial customer requirements. Custom circuit 
designs and special mechanical configura
tions can be easily achieved with a modest 
set up charge. Full military screening is also 
available with all units. 

Model ~ Tolerance 
~ - .Q~ - T1001 - ~ 

Model Description Standard MIL tolerance code: 
1 9 . 14P' DIP . ht h B=±.1%,C=±.25%, 98 7-reslstor In ,stralg t ru D + 501< F +1°1< G +201< 

(MIL-R-83401-01, schematic A) =-' 0, =- 0, =- ° 
1999 8-resistor16 Pin DIP, straightthru Resistance 

(MIL-R-83401-02, schematic A) Standard MIL resistance code 
1987 13-resistor, 14 Pin DIP, one common Example: 1001 =1000n 

lead (MIL-R-83401-01, schematic B) -Characteristic 
15-resistor, 16 Pin DIP, one common ":c:':'o:":d:':'e :rc:':l~as=s':':if::'lc-at-:-lo-n----r----:T:-:C"'R-'(p-p-m-:-/-:-oc:-:)"'" 
lead (MIL-R-83401-02, schematic B) 00 Commercial grade -100 ±25 

1998 

01 Commercial grade ±100 
02 Commercial grade ±50 

AVAILABLE THROUGH 
AUTHORIZED TRW RESISTOR 
DISTRIBUTORS 

03 Commercial grade ±25 
04 MIL-R-83401 M ±300 
05 MIL-R-83401K ±100 
06 MIL-R-83401H ±50 
07 MIL-R-83401H ±25 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP. 
4222 S. STAPLES STREET, CORPUS CHRISTI, TX 78411 / PHONE (512) 992-7900/ TWX 910-876-1400 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 26 1·2059 



4700 RESISTORS 4700 ..... ~ ... .. " .. 
Self passivation layer and coating TaNFilm® FLAT-PACK 

RESISTOR NETWORKS system provides environmental protection Digitally marked ceramic 
lid bonded to substrate 
per MIL-R-83401 o Qualified to MIL-R-83401/03, Sputtered tantalum nitride 

Characteristic H resistance element, laser 
o Available with custom testing trimmed to value, tolerance 

o Ultra precision - Absolute tolerance 
to ±0.1 % - Ratios to 0.03% 

o Superior temperature performance 
Absolute T.C. to ±25 ppm/oC 

o 
o 

T.C. tracking: 5 ppm/oC standard -
3 ppm/oC available 
Custom schematics readily available 
Special mechanical configurations 

SPECIFICATIONS 
Mil Qualified Resistance Ranges: 

Schematic A: 49.90 to lOOK 
Schematic B: 49.90 to 56K 
Higher resistance values available 

Resistance Tolerances: ±.1%, ±.25%, 
±.5%, ±1%, ±2% 

Temperature Coefficient of Resistance: 
±25 ppmoC, ±50 ppm/DC, ±100 ppm/oC, 
±300 ppm/oC, -100 ±25 ppm/oC 

TCR Tracking: Referenced to Rl, is ±5 
ppm/oC except Model 8987 below 500 
ohm, which is ±20 ppm/oC 

Temperature Range: -55° to +1500 C 
Noise: Less than -25 dB 
Power Ratings: .1 watt per resistor, .5 watt 

per network at 70°C 
1.0 watt per network at 25°C 

Ratio Tolerance: to ±.03% 
Lead Material: Gold plated copper alloy 
Substrate Material: High alumina ceramic 
Construction: Ceramic sandwich package 
Custom Circuits: R-2R, BCD 
Custom Screening, Procedures 
Packages: up to 20 leads 
Con.tact. factory for all custom packages and 

CircUits 

Alumina/ 
ceramic substrate 

Thermal compression 
bonding of lead to 
termination 

TaN Film resistor networks are designed for 
use in applications requiring a high degree 
of reliability, stability, tight tolerance, close 
TCR tracking, and low noise. The sputtering 
process for resistor formation has been per
fected to allow a continuous feed production 
line under high vacuum conditions, thus, 
insuring uniformity of properties between 
networks. Precise state of the art laser trim
ming makes tight ratios easily achievable. 
The gold plated copper leads are thermal 
pulse bonded to large area gold conductor 
pads on the ceramic substrate assuring the 
most reliable termination and long term sta
bility. The Tantalum Nitride resistor material 
i's anodically passivated for excellent envi
ronmental protection and performance far 

PERFORMANCE DATA 

, 
~ 

\ 
Gold plated leads 

superior to military specifications. Reliability 
has been demonstrated in field usage with 
over 40 billion continuous resistor operating 
hours without a defect related failure. 

Our TaNFilm process enables us to manufac
ture networks containing different resistance 
values and still maintain the tight tolerances 
and tracking characteristics of networks con
taining only a single resistance value. The 
nature of our photo-etch process makes it 
readily' adaptable to meet each individual 
customer's needs. Custom circuit designs 
and special mechanical configurations can 
be easily achieved with a modest set up 
charge while maintaining our high standards 
of precision and reliability. 

STANDARD CIRCUITS Mll-R-83401 limits TaNFilm Test Data 

Both "A" and "B" schematics of MIL-R-83401 
- RZ 030 are available as standard. Contact 
factory for custom packages and circuits. 

Rl Rl 

1§f '~14 
7~8 7~8 

Model 8989 
MIL-R-83401 
Schematic A 

Model 8987 
MIL-R-83401 
Schematic B 

DIMENSIONS-IN. AND (mm) 
.050 .037 (.940) 

Pin #1 Pin #14 

.375 ±,O10 (9.53 ±.254) 

.075 ' .300 ±.050 
(1.91) 265 (7.62 ±1.27) 

.035 (.889) Max. r.. (6.73)H 
Max. U I' Max. _1_ ~ 
ffl~ .020 Max . 

(.508) 
Meniscus Typ. 

. 006 -.002 (.051) 
(.152) 

Dimensional tolerances unless otherwise 
specified ±.005 (.127) 

(LloR%) (LloR%) 

Test Per Mll-R-83401 M K H Maximum Typical 
Thermal Shock .5 .5 .25 .1 .02 
Power Conditioning .5 .5 .5 .1 .02 
Low Temperature Operation .5 .25 .1 .1 .01 
Short Time Overload .5 .25 .1 .05 .01 
Terminal Strength .25 .25 .25 .1 .01 
Resistance to Soldering Heat .25 .25 .1 .1 .02 
Moisture Resistance .5 .5 .4 .1 .03 
Shock .25 .25 .25 .1 .03 
Vibration .25 .25 .25 .1 .03 
Life 2.0 .5 .5 .1 .05 
High Temperature Exposure 1.0 .5 .2 .1 .05 
Low Temperature Storage .5 .25 .1 .1 .02 
25°C Double Load 2.0 .q .5 .05 .03 

, 

HOW TO ORDER 
Sample Part No.: 

8987 - 05 - 1001 - B 

Model T 
Model Network Schematic 
8989 7-resistors (MIL-R-83401-03, 

Schematic A) 
8987 13-resistors (MIL-R-83401-03, 

Schematic B) 

Characteristic 

" T tolerance 
Standard MIL tolerance code: 
B=±.l%, C=±.25%, 
D=±.5%, F=±1%,G=±2% 

-r 

Resistance 

Code Classification TCR (ppm/oC) 

Standard MIL resistance code 
Example: 1001 =10000 

00 Commercial grade 
01 Commercial grade 
02 Commercial grade 
03 Commercial grade 
04 M I L-R-83401 M 
05 MI L-R-83401 K 
06 MIL-R-83401H 
07 MIL-R-83401H 

-100 ±25 
±100 
±50 
±25 
±300 
±100 
±50 
-+-25 

AVAILABLE THROUGH 
AUTHORIZED TRW RESISTOR 
DISTRIBUTORS 

See MIL-R-83401 for Military numbering system 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, ' 
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4700 RESISTORS 

TaNFilm® R-2 R LADDER 
12-BIT, 20-PIN DIP 
D Proven reliability 
D 12 bit, ±Y2 LSB accuracy over 

10,000 hour life 
D Passivated TaN Film for superior 

environmental performance 
D ±122 ppm ladder accuracy over 

-55°C to +125°C 

4700 

D Standard DIP package 
D 5 standard R values NOTE: See thin film flat pack for construction features. 

The 5430 series R-2R ladder utilizes the unique characteristics of the TaN Film process 
to provide the ±V2 LSB, 12 bit accuracy required for precision data conversion. Our 
continuous sputtering process deposits Tantalum Nitride resistance film over an entire 
substrate of 99.5% pure alumina, ensuring virtually identical' resistance temperature 
characteristics of all resistors in the ladder. This guarantees no degracretion in ladder 
accuracy over the full military temperature range of -55°C to +125°C. 
Anodic passivation of the resistance film results in outstanding environmental perform
ance. More importantly, since the aging process of this film results in a slight continua
tion of this passivation, all resistors change at the same rate. Consequently, voltage 
ratios required for ladder accuracy are very stable over long term, 10,000 hour load and 
temperature conditions. 
Large area thermocompression bonding of gold plated leads eliminates the need for 
fine wire bonds and provides the ultimate in strength and reliability. In addition the 
combination of high alumina substrate for thermal conductivity and 1.5 mil minimum 
resistor line width enhances reliability for the most severe applications. Reliability and 
stability of TaNFilm networks are proven with years of MIL-R-83401 testing and 
qualification. 

SPECIFICATIONS 
Ladder Resistance Values (R): 5K, 10K, 

20K,25K,50K 
Ladder Resistance Tolerance: ±5% 
Maximum Input Voltage: 20V 
Settling Time (to 0.1% of final value): 

100n sec. 
Temperature Range: -55°C to +125°C 

STABILITY 
TaNFilm 12 bit ladders exhibit ±122 ppm 
maximum voltage ratio error after the 
following tests (per MIL-R-83401 except 
as noted): 
Operating Life: 1000 Hrs. Full Load 1000 C 
Short Time Overload: 10 Sec. 2.5 x Rated 

Voltage 
Thermal Shock: 10 cycles -65°C to 

+150°C 
High Temperature Exposure: 100 Hrs. @ 

125°C 

HOW TO ORDER 
Model Description 
5431 5/10K, 12 bit, 20 pin DIP, R-2R ladder 
5432 10/20K, 12 bit, 20 pin DIP, R-2R ladder 
5433 20/40K, 12 bit, 20 pin DIP, R-2R ladder 
5434 25/50K, 12 bit, 20 pinDIP, R-2R ladder 
5435 50/100K, 12 bit, 20 pin DIP, R-2R ladder 

External Switch Compensation (Note 1): 
Models 5431-5434 - 5f! 
Model 5435 - 500f! 

Ladder Voltage Accuracy: ±122 ppm 
Application Resistor Tolerance Ratio 

(Note 2): 0.04% 
Lead Material:'Gold plated copper alloy 

Moisture Cycle, Load: 10 Days 
Soldering Heat: 10 Sec. @ 2600 C 
Shock: 100 g's for 6 Milliseconds 
Vibration: 20 g's 
Terminal Strength: 4.5 Lbs. 
Note 1 - Consult factory for other switch 

compensation. 
Note 2 - Ratio matching of each application 

resistor to ladder output resistance. 
Consult factory for other accuracy 
requirements. 

STANDARD CIRCUIT 
20 19 18 17 16 15 14 13 12 

WR 2R 

R 
R 

2R 2R 

10 

DIMENSIONS - INCI:fES l r .050 "::.001 TYP. 

r....-l.00 :±:.020~ r........r .020 MAX. r" 'U 
1- . -I r 'I I U070 :<::.010 il300 :±:.0.10 .020 MAX'-Y050 :::.015*f1+- .110 :<::.020 

1C::::O::::1 f~ 'lMfifMMN~.010 t.250 :±:.01O' .125 :::.015 U l.~o :±:.001 -+\ h ~j+.020 :::.001 TYP. 

L.100 :::.005 TYP. 
NON-CUMULATIVE 

RESISTiVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP. 

Testing R-2R 
Ladder Networks 

Conversion Accuracy Testing 
TRW tests its R-2R ladders function
ally by comparing the output of the 
OUT (device under test) with the out
put of a standard ladder having an 
accuracy of 1 ppm. The ladder net
works are activated one bit at a time, 
starting with bit one and continuing to 
the LSB (least significant bit), See 
Figure 1. A calculator controlled scan
ner having low thermal mercury re
lays is used for the switching. The ref
erence voltage being applied to the 
corresponding bit of each ladder 
(standard and OUT) is 10 volts. The 
output voltage error is measured using 
a calculator control DVM and is stored 
in the calculator memory. After all bits 
have been read, the plus and minus 
sums are found by adding the appro
priate errors of all bits. Normally each 
of these sums must be less than one 
half the output of a perfect ladder with 
only its least significant bit energized. 
This is 122 ppm for 12 bit ladders. This 
procedure guarantees monotonicity 
and a worst case accuracy of less 
than V2 LSB. 

Output Resistance Testing 
The output resistance is determined 
by making a single measurement. All 
bits are connected to common and 
the resistance between the "OUT" 
terminal and common is measured. 
The value will be the R value of the 
ladder. When switch compensation is 
accounted for, the output reistance is 
±5% of the nominal value of R. 

i-==;~-~~;;~ 
I Calculator I i i ~uPPIY I i Controlled I L ____ J 
I sEfanner I 
I I 
I ....... 0- t 

: ~: l _____ J 
r----., 

n o-I--'I--'+l"'r-----+-o n 1 
Test I Standard I 

B~e;w~rk I Ne~~W~i 
2 2 I 

MSB 1 r -, I 1 MSB I 
Output . o--!----t-aOutput I 

: Digital : I I 
I Voltmeter I L ____ J 
L ______ .J 

Figure 1. Conversion Accuracy Tester 
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4700 RESISTORS 4700 

TaNFilm® R-2R LADDER 
8-BIT, 16-PIN FLAT PACK 

Self passivation layer and coating 
Digitally marked ceramic 
lid bonded to substrate 
per MIL-R-83401 

system provides environmental protection 

D 8 bit resolution 
D Space saving size 
D Superior environmental performance 
D Ladder accuracy of ±1f2 LSB over 

-55°C to +125°C 
D Standard 16 pin flat pack 
D High reliability 

Alumina/ ',,' 
ceramic substrate : .. \ 

D 4 standard R values 
Thermal compression 
bonding of lead to 
termination 

TRW's 5090 series of 8 bit, R-2R ladders combines the accur?cy required for precise 
data conversion with the increased space efficiency that makes the flat pack such a 
popular package_ In addition to being smaller, this particular part is ideally suited to 
airborne applications because of its light weight. 
The unique characteristics used in our TaNFilm' construction ensure high reliability and 
stability of the R-2R ladders. Our process of sputtering Tantalum Nitride resistance film 
onto 99.5% pure alumina substrates in a vacuum guarantees uniform temperature 
characteristics of all the resistors in the ladders. Also, TRW's R-2R ladders maintain 
±Y2 LSB ratio accuracy throughout the full military temperature range of -55°C to 
+12SoC. 
To ensure superior environmental performance and the highest reliability available, the 
resistance film is anodically passivated. Aging of Tantalum Nitride networks is a slow 
continuation of this passivation so that all resistors in the ladder change at the same 
rate. Thus, voltage ratios are maintained over a 10,000 hour life and no degradation of 
performance occurs throughout extreme temperature conditions. 
Thermocompression bonding of, gold plated leads onto large gold bonding ",reas 
guarantees ultimate strength and reliability and eliminates the need for fine wire 
bonding. The superiority of TaNFilm networks has been proven through years of 
qualification testing to MIL-R-83401 specifications. Data is available upon request. 

SPECIFICATIONS' 
Ladder Resistance Values (R): SK, 10K, 

20K,25K 
Ladder Resistance Tolerance: ±5% 
Maximum Input Voltage: 20V 
Settling Time (to 0.1% of final value): 

100n sec. 

STABILITY 
TaNFilm 8 bit ladders maintain ±Y2 LSB 
accuracy after the following tests (per 
MIL-R-83401 except as noted): 
Operating Life: 1000 Hrs:Full Load 125°.c 
Short Time Overload: 10 Sec. 2.5 x Rated 

Voltage 
Thermal Shock: 10 cycles -65°C to 

+150oC 
Moisture Cycle, Load: 10 Days 

HOW TO ORDER 
Model Description 
5091 5/1 OK, 8 bit, 16 pin flat pack, R-2R ladder 
5092 1 0/20K, 8 bit, 16 pin flat pack, R-2R ladder 
5093 20/40K,8 bit, 16 pin flat pack, R-2R ladder 
5094 25/50K,8 bit, 16 pin flat pack, R-2R ladder 

DIMENSIONS - INCHES 

External Switch Compensation 
(Note 1): 50 

Temperature Range: -55° to +125°C 
Ladder Voltage Accuracy (Note 2): 

±Y2 LSB 
Lead Material: Gold plated copper alloy 

High Temperature Exposure: 100 Hrs. @ 
125°C 

Soldering Heat: 10 Sec. @ 260°C 
Shock: 100 g's for 6 Milliseconds 
Vibration: 20 g's 
Terminal Strength: 1.5 Lbs. 
Note 1 - Consult factory for other switch 

compensation. 
Note 2 - Higher accuracies available upon 

request. 

STANDARD CIRCUIT 
16 9 

R R R R 
2R 

R R R 

2R 2R 2R 2R 2R 2R 2R 2R 

8 

[,825 MAX I- +-' ~ .025 :!:.01O .020 MAX .250 :=.010 .300 ±.050 1 
~I+- EPOXY MENISCUS c:: .075 MAX 

+ 
.1 

I i: :~:~l;::·' 
I I "T 

.005 ::::!;::.OO1 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS,GROUP, 

Testing R-2R 
Ladder Networks 

Conversion Accuracy Testing 
TRW tests its R-2R ladders functionally 
by comparing the output of the OUT 
(device under test) with the output of a 
standard ladder having an accuracy of 
1 ppm. The ladder networks are acti
vated one bit at a time, starting with 
bit one and continuing to the LSB 
(least significant bit). See Figur~ 1. A 
calculator controlled scanner having 
low thermal mercury relays is used for 
the switching. The reference voltage 
being applied to the corresponding bit 
of each ladder (standard and DUT) is 
10 volts. The output voltage error is 
measured using a calculator con
trolled DVM and is stored in the calcu
lator memory. After all bits have been 
read, the plus and minus sums are 
found by adding the appropriate er
rors of all bits. Normally each of these 
sums must be less than one half of the 
output of a perfect ladder with only its 
least significant bit energized. This is 
1952 ppm for 8 bit ladders. This pro
cedure guarantees monotonicity and 
a worst case accuracy of less than 
Y2 LSB. 

Output Resistance Testing 
The output resistance is determined 
by making a single measurement. All 
bits are connected to common and 
the resistance between the "OUT" 
terminal and common is measured. 
The value will be the R value of the 
ladder. When switch compensation is 
accounted for, the output resistance 
is ±5% of the nominal value of R. 

r~--l + r-pow8'rl 
I Calcul~:; d:j]'UPPIYI 
I Controlled J 
: s~canner : L ___ _ 

I I 
: ro- I 

I ~ 1 
L ____ J 

r----' 
n~~~~~-------+~n I 

Test I Standard I 
B~te~WO;k I Ne~~~;~1 

2 2 I 
MSB 1 r ., I 1 MSB I 

Output I Digital <>-t----j"0utputl 
I Voltmeter I L ____ J 
L ______ .J 

Figure 1. Conversion Accuracy Tester 

4222 S. STAPLES STREET, CORPUS CHRISTI, TX 78411 / PHONE (512) 992-7900/ TWX 910-876-1400 

1-2062 PG. 29 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 

TaNFilm® SUBMINIATURE 
DUAL NETWORK 

RESISTORS 

TaNTee SERIES Self passivated 
tantalum nitride 

o Subminiature (0.075" x 0.075") 
o Dual resistor, center lead common 
o Available with custom testing 
o Ultra precision - Absolute tolerance 

to ±1 % -Ratios to: 0.1 % 

dual resistor element --.....:: 

Ceramic pad, large area leads _ 
p~ovide excellent heat transfer 

4700 

__ Encapsulation, including 
~-~ colqr code indicator 

___ Gold plated leads 

o Superior temperature performance 
Absolute T.C. to ±25 ppm/oC
T.C. tracking: 5 ppm/DC standard 

Thermal compression bonded 
lead terminations provide 
exceptional reliability 

o High frequency operation 

SPECIFICATIONS 
Resistance Range, each R: iOn to 10Kn 

(See chart and schematic below) 
Power Rating: 1J4W @ 85°C 
(sum of power in both resistors) 
Resistor Tolerance: 

Absolute Tolerance - ±5% standard, 
±1 % available 

Ratio Tolerance - To .1 % 

Thermal Shock, ~R: ±0.25% max. 
(5 cycles, -65°C to + 125°C) 

Temperature Coefficient: 
Absolute - To ±25 ppm/DC 
Tracking - To 5 ppm 

Load Life, LlR: ±.5%- max. 
(1000 hrs. @ 70u C @ Rated Load) 

Noise: -20 db max. 
Moisture Resistance, ~R: ±0.4% max. Short Time Overload, LlR: ±O.1% max. 

(2.5 x rated voltage for 5 seconds) 
NOTE: TaNTee resistors meet the performance requirements 
of M I L-R-83401, characteristic H 

The TaNTee Series of TaN Film resistor 
networks provide a miniature, two-resistor 
network adaptable to many circuit re
quirements. The tanalum nitride film 
resistors are deposited on a 25 mil thick 
ceramic chip .075" x .075", and are pro
tected by a rugged epoxy coating. Gold 
plated copper leads are bonded to termi
nation pads on the ceramic chip, result
ing in a strong, reliable lead connection. 

Tantalum nitride is an extremely stable 

metal film resistor material capable of 
high operating power levels and also 
exceptional environmental performance. 
The TaNTee dual resistor's physical size 
and construction make it ideally suited for 
high frequency applications. The excel
lent TC tracking of the two resistors on 
the chip provides a very stable voltage 
ratio, which is critical in many applica
tions. 

Standard Resistances 1st and 2nd Digit Multiplier 

10 16 27 43 68 Black =0 Green = 5 Black = Xi 
11 18 30 47 75 Brown = 1 Blue =6 Brown = X10 
12 ·20 33 51 82 Red =2 Violet =7 Red = X100 13 22 36 56 91 
15 24 39 62 Orange = 3 Grey =8 Orange = X1000 

5% EIA Values Yellow = 4 White =9 

DIMENSIONS -IN. AND (mm) 

. 075 (1.91) -1 

t 
.180 Typ. 

(4.57) 

+-

~! 
f 

.025 
(.635) 

h .013 Typ . 
-It.. (.330) 

J=~* 
'£:075 (1.91) 

6--1. !.. 
T T .005 

.05 (1.27) (.127) 

SUGGESTED HOLE SPACING 

NOTE: TaNTee Dual Resistors are sup
plied only with non-formed leads. 

STANDARD CIRCUIT 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 

COLOR CODING 

1 st Digit 2nd Digit 

o 
Multiplier 

(Dot or surface color) 

TEMPERATURE RISE ABOVE AMBIENT 

60 v 
50 

G 
'-
<ll 40 
.~ 
c:: 
~ 30 
:J 

~ 
<ll 20 c-
E 
<ll 
I-

10 

/ 
/ 

/ 
/ 

/ 
V 
o .1 .2 .3 .4 

Sum of power in both resistors (watts) 

HOW TO ORDER 

Sample Part No.: 

TaNTee 2-X X X 

Product FamilY~ 
Resistance Value When R, = R2* 
(. When R, does not equal R" consult 
factory.) 

First Digit--------' 

Second Digit --------' 

Multiplier ------------' 
(Number of Zeros) 

Example: 2100 = 100 
2101 = 1000 
2103 = 10,000n 

4222 S. STAPLES STREET, CORPUS CHRISTI, TX 78411 I PHONE (512)·992-7900 I TWX 910-876-1400 
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4700 

TaNFilm® 
CHIP CARRIER 
RESISTOR NETWORKS 
o Increased component density 

RESISTORS 

o Ideal for vapor phase reflow soldering 
o Best tolerances: 0.1% absolute 

- 0.02% ratio 

o Superior temperature 
performances: Absolute T.C. to 
±25 ppm/oC - Tracking 
5 ppm/oC staildard 

o Custom schematics readily 
available 

o Meets JEDEC standard for 
Type 'C' package 

SPECIFICATIONS 
Resistance Values: 50n to 50Kn standard; up 

to 100Kn on special order 
Resistance Tolerances: ±.1%, ±.25%, 

±.5%, ±1%, ±2% 
Temperature Coefficient of Resistance: ±25 

ppm/oC, ±50 ppm/oC, ±100 ppm/oC, 
±300 ppm/oC 

TCR Tracking: 5 ppm/oC 
Temperature Range: -55°C to +1500 C 
Noise: Less than -25 dB 

PERFORMANCE DATA 

Power Rating @ 70°C: .1 watt/resistor, 
.5 watt/network 

Meets JEDEC standard for type 'C' package 
Terminations: Gold over nickel over copper 
Substrate Material: 99.5% pure alumina 

ceramic 
Construction: Ceramic chip/epoxy 

encapsulant 
Custom circuits and special testing available 
Contact factory for any special features required. 

MIL·R·83401 Limits TaN Film Test Data 

Test Per MIL·R·83401 
Thermal Shock 
Power Conditioning 
Low Temperature Operation 
Short Time Overload 
Terminal Strength 
Resistance to Soldering Heat 
Moisture Resistance 
Shock 
Vibration 
Life 
High Temperature Exposure 
Low Temperature Storage 
25°C Double Load 

DIMENSIONS - INCHES 

-.I j+'.020 .040 +I k-
L I TYP. 3 PLAQ§! .... 
.020 
.i.. 

T 
.050 

M 
.5 
.5 
.5 
.5 
.25 
.25 
.5 
.25 
.25 

2.0 
1.0 

.5 
2.0 

.068TY~ 
±.003 --, 

(aRO/O ) (aR) 

K H Maximum Typical 
.5 .25 .1 .05 
.5 .5 .1 .05 
.25 .1 .1 .02 
.25 .1 .05 .02 
.25 .25 . 1 .05 
.25 .1 .1 .02 
.5 .4 .1 .03 
.25 .25 .1 .03 
.25 .25 .1 .03 
.5 .5 . 1 .05 
.5 .2 .1 .05 
.25 .1 .1 .05 
.5 .5 .05 .03 

1+ I- .350 ±.008-+1~ 

1: -------- .- .0/5 

.350 .1. 
±.008 "'£.030 
~ ~±.005 

TOP VIEW 
.023..j 14-

SIDE VIEW 

.025DIA. 

BOTTOM VIEW 

STANDARD CIRCUIT 
3 2 12019 3212019 

ISOLATEO RESIST;~ i t ~ ~:~ 
!=ill fF1i 

ONECOMMONP.N . 
4 18 
5 17 
6 16 
7 15 
8 14 

. 9'0111213 91011.1213 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 

4700 

The TRW TaN Film chip carrier network offers 
higher lead density, increased component 
count, lower installed resistor cost, better 
reliability, and is ideal for use with the 
latest production technique - vapor phase 
rellow solder process. In addition, the TaN
Film lead less chip carrier network provides 
all the unique qualities of our other TaNFilm 
package configurations. Testing has demon
strated performance to MIL-R-83401 Char
acteristic H. 
The proven TaNFilm manufacturing process 
enhances reliability through elimination of 
wire bonds. Precise state-of-the-art laser 
trimming provides close tolerances and 
tight ratios. The TaNFilm process enables us 
to manufacture custom circuit configurations 
and multiple resistance values without sacri
ficing the tightest tolerance and tracking 
characteristics of precision networks. The 
Tantalum Nitride resistor material is passi
vated for environmental protection surpass
ing military requirements and guaranteeing 
exceptional ratio stability over the full range 
of military environments . 
For applications requiring a high degree of 
reliability, stability, accuracy and low noise, 
plus advantages of new resistor packing, 
specify the TRW lead less chip carrier con
figuration resistor network . 

HOW TO ORDER 
Sample Part No.: 

7900 • 01 • 1001 • B 
T 

-

Model 
7900 19-resistor, pin #20 

common, min. son, 
max.20K 

7909 1 O-resistor, isolated 
resistors, min. 50n, 
max.50K 

Characteristic 
TCR 

Code (ppm/"C) 

00 -100±25 

01 ±100 

02 ±50 

03 ±25 

Resistance --------~ 
Standard MIL resistance code 
Example: 1001 =1000n 

Tolerance ----------~ 
Standard MIL tolerance code 
B=±.1%, C=±.25%, D=±.5%, 
F=±1%, G=±2% 
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4700 RESISTORS 

THICK FILM 
CONFORMAL COATED 

SIP NETWORKS * 
D 4 through 14-pin packages 

D Project .256 in. from circuit board 

D Circuits -1, -3 and -5 are standard 

D Other circuits available on request 

SPECIFICATIONS 
ELECTRICAL 
Resistance Range: 220 to 1.0 MegO 
Resistance Tolerance: ±2% and ±5% 
Temperature Coefficient: ±200 ppm/oC 
Max. Continuous Working Voltage: 50V 
Operating Temp.: -40°C to +1500 C 

ENVIRONMENTAL PER MIL-R-83401 
Short Time Overload: ±.5% 
Terminal Strength: ±.5% 
Resistance to Solder Heat: ±.5% 
Moisture Resistance: ±2% 
Load Life: ±2% 
Temperature Cycling: ±.5% 

CIRCUIT 1 CIRCUIT 3 

PHYSICAL 
Element: Fused thick-film composition 
Substrate: 96% Alumina 

Afl" AA···A 
Body: Conformal Coated 
Terminals: Solder Plated Steel 

1 2 3 ... n+1 
R,==Rz,,·=Rn 
(n=310 131 

CIRCUIT 5 

1 2 3 4 
R,=Rz".=Rn 

(n=21071 

2n 

Lead Pull: 2.2 pounds Available ralios (RlIR2): 

Lead Solderability: MIL-STD-202. 
Method 208 

Resistance to Soldering Heat: MIL-STD-
202E, Method 21 OA, Condo A 

Marking Resistance to Solvents: 

r-1-A,~A-,"""'A-, ~ ~~~~~;~ 
A, A, A, 4i~~~!;~ 

2 3 4 , .. n 

MIL-STD-202, Method 215 (n=510 III 

STANDARD RESISTANCE (OHMS) 
22 82 (330) 1.2K (4.7K) 18K 68K 
27 (100) 390 1.5K 5.6K (22K) 82K 

(33) 120 (470) 1.BK (6.8K) 27K (100K) 
39 (150) 560 (2.2K) 8.2K 33K 120K 

(47) 180 (6BO) 2.7K (10K) 39K 150K 
(56) (220) 820 (3.3K) 12K (47K) 180K 
68 (270) (1 K) 3.9K (15K) 56K 220K 

(0) Preferred standard resistance values available immediately from stock. 

POWER RATING AT 70°C 

270K 
330K 
390K 
470K 
560K 
680K 
820K 

1M 

Circuit One MAX. POWER IN ONE NETWORK (WATTS) 
Type Element 4-PIN 5-PIN 6-PIN 7-PIN 8-PIN 
-1 .125 .375 .5 .625 .75 .875 
-3 .25 .50 - .75 - 1 
-5 .125 - .5 .625 .75 .875 

DIMENSIONS - IN. AND (mm) 

Fronl Marking dot indicates direction of pin No.1 

J+-----L max. ----~ 

Pin 
No.l-

L,", ~ I 
r-(2.54) ~ 

• Manufactured in Japan 

9-PIN 10-PIN 
1 1.05 

- 1.05 

1 1.05 

.098 max. 
(2.5 max.) 

11-PIN 
1.15 

-
1.15 

12-PIN 
1.25 
1.25 
1.25 

No. of 
Pins 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

13-PIN 14-PIN 
1.35 1.45 

- 1.45 
1.35 1.45 

Lmax 
inches (mm) 
0.43 (10.66) 
0.53 (13.2) 
0.63 (15.8) 
0.73 (18.3) 
0.83 (20.9) 
0.93 (23.4) 
1.03 (25.9) 
1.13 (28.5) 
1.23 (31.0) 
1.33 (33.6) 
1.43 (36.1) 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607/ ,PHONE (704) 264-8861 / TWX 5.10-936-3241 

STANDARD CIRCUITS 
POWER DERATING 

100 

80 

Q; 

~ 60 a. 
"C 
Ql 
;;; 
a: 40 
'0 
rfl. 

~ 
1\ 

\ 

1\ 

4700 

~ 
I 

~ 
I 
I 
I 

: 

20 

o 
-40 0 70 150 

Ambient Temperature (OC) 

SURFACE TEMPERATURE RISE 
180.-.-.. -.-.--.--.--, 

u160r-~++-1-~~7--+-~ 

° ~140r-~~-;-~~~-+~~ 
Ul 

OC120r-;-++-~~~-~~~ 
~ 
~100r-;-++~~~~~~~~ 
~ 
~ 80 r-;-HHIft--YS+-~=--+-~ 
E 
~ 60r-;-~~~~~--+-~ 
Ql 
(J 

'" 't: 
:::> 

C/J 

200 300 400 500 
Applied Power per Resistor (mW) 

HOW TO ORDER 
Sample Part No.: C 10 - 3 - 223 - G 

Product Family ~ 
(C = .256 SIP) 

Number of Pins 
(4 through 14) 

Circuit TypEi-----...... 
(1,3 or 5) 

For Circuits 1 or 3, 2 Digit----' 
Range and Digit Multiplier 

For Circuit 5, ratio of R1/R2 

Tolerance (G' = 2%, J = 5% ) ___ ...J 

AVAILABLE THROUGH 
AUTHORIZED TRW RESISTOR 
DISTRIBUTORS 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 32 1·2065 



4700 RESISTORS 4700 

THICK FILM MOLDED 
Proprietary Metal Glaze thick film 
elemenffired at 1000°C, laser 

6-, 8- AND 10-PIN, .350-IN. 

SIP NETWORKS 
STANDARD CIRCUITS 

trimmed to value, tolera 

Thick film copper 
conductor paths 

CIRCUIT 1 CIRCUIT 3 

I~HHH nnnn 
8 8 

CIRCUIT 5 

I hbbbbbbS'I' 
1 2 3 4 5 6 7 8 9 10 

SPECIFICATIONS 
ELECTRICAL 
Resistance Range: 220 to 1 Meg 
Resistance Tolerance: ±2% and ±S% 
Temperature Coefficient: ±1S0 ppm/oC 
TC Tracking: SO ppmfDC typical 
Max. Continuous Working Voltage: SOV 
Operating Temperature: -SSoC to 1S0oC 
PHYSICAL 
Element: Fused thick-film composition 
Substrate: 96% Alumina 
Body: Molded epoxy 
Terminals: Tinned copper 
Lead Pull: 4.S pounds 
Lead Solderability: MIL-STD-202, MethOd 

208, and MIL-STD-883, Method 2003 
Resistance to Soldering Heat: MIL-STD-

202E, Method 210A, Condo C 
Marking Resistance to Solvents: MIL

STD-202, Method 215 

ENVIRONMENTAL PER MIL-R-83401 
TCR: ±1S0 PPM/DC 
Thermal Shock: ±.50% 
Power Conditioning: ±.SO% 
Low Temperature Operation: ±.25% 
Short Time Overload: ±.2S% 
Terminal Strength: ±.2S% 
Resistance to Solder Heat: ±.25% 
Moisture Resistance: ±.SO% 
Shock: ±.25% 
Vibration, High Frequency: ±.25% 
Life: ±1.0% 
25°C Power Rating: ±1.0% 
High Temperature Exposure: ±.SO% 
Low Temperature Storage: ±.2S% 
Insulation Resistance: 10,000 Megohms 

STANDARD RESISTANCE VALUES (OHMS) 
22 82 330 1.0K 3.3K 10K 33K 100K 330K 
27 100 390 1.2K 3.9K 12K 39K 120K 390K 
33 120 470 1.5K 4.7K 15K 47K 150K 470K 
39 150 560 1.8K 5.6K 18K 56K 180K 560K 
47 180 680 2.2K 6.8K 22K 68K 220K 680K 
56 220 820 2.7K 8.2K 27K 82K 270K . 820K 
68 270 1 MEG 

molded 
jacket for 
ease of 
handling, 
auto insertion 

electroplated 
lead wires on .100 centers 

POWER RATING 
6 8 10 

PIN PIN PIN 
Circuit 1-Total package 1.SW 2.1W 2.7W 
Single resistor .3W .3W .3W 
Circuit 3-Total package 1.5W 2.0W 2.SW 
Single resistor .5W .5W .5W 
CircuitS-Total package - 2.0W 2.7W 
Single resistor - .17W .17W 
(Rating @ 70°C is 67% or 25° rating) 

3W 

~:~ '~'" 
CIRCUIT 1 

2.0 ,():'" ""-

~:~~~ 
.3 t S':::NG:;:L::E =RE~S'~ST=O~R ==~!!o.. 
0 00 250 500 700 1000 1250 1500 C 

AMBIENT °C 
3W 
2.7 CIRCUIT 3 

8 '0 /:),,,, 
2.0 P'IV 

1.5 <Pity ~ 
1.0 ------...: ", 

.5 SINGLE REsrSTOR------.:::::: "-

o*-~~~~~~~ 
0° 25° 50° 70° 1 DOc 1250 150°C 

AMB)ENT °C 

• R2/R1 ratio = 1.2 (minimum) to 2.2 (maximum). R1 Minimum = 50 Ohm; R2 Maximum = 1000 Ohm. 

3W 
2.5 
2.0 

CIRCUIT 5 

DIMENSIONS - IN. AND (mm) 

PIN NO.1 
INDICATOR 

.990 MAX. 
(25.15 MAX.) l 

.790 MAX. .090 

(20.07 MAX.) l MAX'l r 
.059 MAX. (2.29 

114.99 MAX.) -, MAX.) 

---i---i~ 

! \ ~~~ 
, ,MAX) 

i-=,""n-nr-rrvrr-'''TT' "" J"TT'..a;[ J ~ 

.017 ±.004 ~L '6 J'8 U 10 ~31·~8) IL 
(.431 ±.101)- -.100 ±.010' .012 ±.O~ 

(2.54 ± 025') ( 304 ± 080) 

.040 ±.Q10 E500 ±.010 (1 016 ±.254) (12.70 ± 250) 

700 ±.001 
(17.78 ±.250) • Typical Spacing, 

.090 ± 010 MAX. Non-Cumulative 
12286 ±0.25 MAX.) 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607 I PHONE (704) 264-8861 I TWX 510-936-3241 

1.5 
1.0 

.17 SINGLE RESISTOR 

00 250 500 700 100° 125° 150°C 
AMBIENT °C 

HOW TO ORDER 
8 10 - 3 - 223 - G 

P'Od"'tF'mnY~ JlU (8 = .3S0" SIP) 

No. of Pins . 

Circuit Type (1 = N-1) 
(3 = N/2) (S = Terminator) 
2 Digit Range and Digit Multiplier 
or, for Circuit S, Rl/R2 
Tolerance (G = 2%, J = S% ) ___ ......J 

AVAILABLE THROUGH 
AUTHORIZED TRW RESISTOR 
DISTRIBUTORS 

1-2066 PG. 33 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 

THICK FILM MOLDED 
8- AND 10-PIN, .19S-IN. 

SIP NETWORKS 
STANDARD CIRCUITS 

CIRCUIT 1 

SPECIFICATIONS 
ELECTRICAL 

r-" 
I <"> 
I > 

? ! I 
10 

Resistance Range: 22n to 150K 
Resistance Tolerance: ±2% and ±5% 
Temperature Coefficient: ± 150 ppm/DC 
TC'Tracking: 50 ppm/DC typical 
Max. Continuous Working Voltage: 50V 
Operating Temperature: -55°C to 150°C 
PHYSICAL 
Element: Fused thick-film composition 
Substrate: 96% Alumina 
Body: Molded epoxy 
Terminals: Tinned copper 
Lead Pull: 4.5 pounds 
Lead Solderability: MIL-STD-202, Method 

208, and MIL-STD-883, Method 2003 
Resistance to Soldering Heat: MIL-STD-

202E, Method 210A, Condo C 
Marking Resistance to Solvents: MIL

STD-202, Method 215 

RESISTORS 

sUDstratE~ __ 

ENVIRONMENTAL PER MIL-R-83401 
TCR: ±150 PPM/oC 
Thermal Shock: ±.50% 
Power Conditioning: ±.50% 
Low Temperature Operation: ±.25% 
Short Time Overload: ±.25% 
Terminal Strength: ±.25% 
Resistance to Solder Heat: ±.25% 
Moisture Resistance: ±.50% 
Shock: ±.25% 
Vibration, High Frequency: ±.25% 
Life: ±1.0% 
25°C Power Rating: ±1.0%' 
High Temperature Exposure: ±.50% 
Low Temperature Storage: ±.25% 
Insulation Resistance: 10,000 Megohms 

STANDARD RESISTANCE VALUES (OHMS) 
22 82 330 1.0K 3.3K 10K 33K 100K 
27 100 390 1.2K 3.9K 12K 39K 120K 
33 120 470 1.5K 4.7K 15K 47K 150K 
39 150 560 1.8K 5.6K 18K 56K 
47 180 680 2.2K 6.8K 22K 68K 
56 220 820 2.7K 8.2K 27K 82K 
68 270 

DIMENSIONS - IN. AND (mm) 

PIN #1 
INDICATOR .990 MAX. 

r(25.15 MAX')l 

1 N ---,~ .0 5 MI . I 195 MAX 
(.381 MI N.) L»1r""'dr1I---rr--rr"lT"'1r'-rr-vrrJ (4.95 MAX:) t 

rT I II II f 
• u U'O_~ __ -.: 

.125 MIN. J 
(3.18 MIN.) 

l r .090 MAX. 
(2.29 MAX.) 

9 
Jl.012 ±.002 

(.304 ±.050) 

.040 ±.010 
(1.016 ±.254) 

• TYPICAL SPACING 
NON-CUMULATIVE 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENT.S GROUP, 
P.O. BOX 1860, BOONE, NC 28607/ PHONE (704) 264-8861 / TWX 510-936-3241 

Molded terminal 
support provides 
mechanical strength 

POWER RATING 

Circuit 1-Total package 
Single resistor 
Circuit 3-Total package 
Single resistor 
(Rating @ 70°C is 67% 

1.62W 
1.5 

1.25 

1.0 

.5 

.18 
a 

SINGLE RESISTOR 

0° 25° 50° 70° 

4700 

Molded body 

8 PIN 10 PIN 
1.25W 1.62W 

.18W .18W 

.84W 1.05W 

.21W .21W 
of 25° rating) 

CIRCUIT 1 

1000 1250 150°C 
AMBIENT °C 

1.05 
.84 

.5 

.21 

a 
0° 25° 50° 70° 100° 125° 150°C 

AMBIENT °C 

HOW TO ORDER 
608-1-223-G 

P'Od"'tF'mIlY~ "f" Jr 
(6 = .195" SIP) 

No. of Pins . 

Circuit Type (1 = N-1) 
(3 = N/2) 

2 Digit Range and-----
Digit Multiplier 

Tolerance (G = 2%, J = 5% )----

AVAILABLE THROUGH 
AUTHORIZED TRW RESISTOR 
DISTRIBUTORS 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory po. 34 1·2067 



4700 RESISTORS 4700 

THICK ,FILM MOLDED 
14- AND 16-PIN 

Epoxy molded jacket for 

DIP NETWORKS 
STANDARD CIRCUITS 

14 CIRCUIT 1 

[HIIHn 
1 7 8 

or ~~CIRCUIT 3 

IIHIIII 
7 8 

SPECIFICATIONS 
ELECTRICAL 
Resistance Range: 220 to 1 Meg 
Resistance Tolerance: ±2% and ±5% 
Temperature Coefficient: ±150 ppm/DC 
Te Tracking: 50 ppm/DC typical 
Max. Continuous Working Voltage: 100V 
Operating Temperature: -55°C to 150°C 
PHYSICAL 
Element: Fused thick-film composition 
Substrate: 96% Alumina 
Body: Molded epoxy 
Terminals: Tinned copper 
Lead Pull: 4.5 pounds 
Lead Solderability:MIL-STD-202, Method 

208, and MIL-STD-883, Method 2003 
Resistance to Soldering Heat: MIL-STD-

202E, Method 210A, Condo C 
Marking Resistance to Solvents: MIL

STD-202, Method 215 

60-40 e I ectro
plated lead wires. 

ENVIRONMENTAL PER MIL-R-83401 
TCR: ±150 PPM/DC 
Thermal Shock: ±.50% 
Power Conditioning: ±.50% 
Low Temperature Operation: ±.25% 
Short Time .Overload: ±.25% 
Terminal Strength: ±.25% 
Resistance to Solder Heat: ±.25% 
Moisture Resistance: ±.50% 
Shock: ±.25% 
Vibration, High Frequency: ±.25% 
Life: ±1.0% 
25°C Power Rating: ±1.0% 
High Temperature Exposure: ±.50% 
Low Temperature Storage: ±.25% 
Insulation Resistance: 10,000 Megohms 

STANDARD RESISTANCE VALUES (OHMS) 
22 82 330 1.0K 3.3K 
27 100 390 1.2K 3.9K 
33 120 470 1.5K 4.7K 
39 150 560 1.8K 5.6K 
47 180 680 2.2K 6.8K 
56 220 820 2.7K 8.2K 
68 270 

DIMENSIONS - IN. AND (mm) 

PIN NO.1 INDICATOR 

.670 MAX. 16 PIN 
(22.10 MAX.) 

.770 MAX. 14 PIN 
(19.56 MAX.) 

.200 MAX. 1 
(5.08 MAX.) ~ ____ ,--,---------,-----:'L, 

.015 MIN . .., 
• (.361 MIN.) L, 

ttl I 

. 125 MIN. J .075 ±.010 J 
(3.17 MIN.) (1.91 ±.05r 

10K 33K lOOK 330K 
12K 39K 120K 390K 
15K 47K 150K 470K 
18K 56K 180K 560K 
22K 68K 220K 680K 
27K 82K 270K 820K 

1 MEG 

PART NUMBER MARKING 
ON THIS SURFACE 

(.660 
MAX.) l · J:~. r 

- =hl .012 ±.004 
(.305 ±.Hi ) _ 15° :j 

MAX . 

.100 ±.010 
(2.54 ±.25) 

l.345 ±.025J 
(8.76 ±.64) 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP. 
P.O. BOX 1860, BOONE, NC 28607 I PHONE (704) 264-8861 I TWX 510-936-3241 

of auto
insertion. 

POWER RATING 
14 PIN 16 PIN 

Circuit1-Totalpackage 1.625W 1.875W 
Single resistor .125W .125W 
Circuit 3-Total package 1.75W 2.00W 
Single resistor .25W .25W 
(Rating @ 70°C is 80% of 25° rjiting) 

2W _ 
1.875 161>,., 1.625,-_____ 

1.5 

1.0 

.5 
.125 SINGLE RESISTOR 

o 

CIRCUIT 1 
(n-1) 

00 250 500 700 1000 1250 1500C 
AMBIENT °C 

2.5W 

2.0,,--_-:.'61>,., 
1.75.,--____ 

1.5 74 PIN 

1.0 

CIRCUIT 3 
(n/2) 

.5 SINGLE RESISTOR 
.25t-------+-__ 

o 00 250 500 700 1000 1250 1500C 

AMBIENT °C 

HOW TO ORDER 

5 14 - 1 - 223 - G 

P'.""F,m",-:f -r-u (5 = DIP) 

No. of Pins 

Circuit Type (1 = N-l) 
(3 = N/2) 

2 Digit Range andl-----...... 
Digit Multiplier 

Tolerance (G = 2%, J = 5% )---..... 

AVAILABLE THROUGH 
AUTHORIZED TRW RESISTOR 
DISTRIBUTORS 

1'2068 po. 311 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 

THICK FILM 
HIGH VOLTAGE 
DIVIDERS 

RD SERIES 
D TRW proprietary thick film 

materials and technology 

D Space-saving thin body design 

D PC board compatible 

D High voltage stability 

D Wide resistance and ratio selection 

D For use in CRT circuits, voltage 
multipliers, power supplies, 
voltage readout sensing 

SPECIFICATIONS 
Power Rating: 3 to 7 watts 

Resistance Range: 1 M!l to SOOM!l 

Max. DC Voltage: 10 kV to 20 kV 

Resistance Tolerance: 10%, 20% 

Ratios: 1:1 to 2000:1 

Ratio Tolerance: 3% to S% 

Ratio Tracking: ±SO ppm/cC 

STANDARD CONFIGURATION 
~L--+I -+\ 

. TRW ----r-
RD H 

1.~--.#+ 
r 1.0 ±.125 

T 

(1~i) MAX. (2S.4±3.2) 
t .032 

+11+- (0.81) 

RESISTORS 

Temperature Coefficient: ±200 ppm/cC 
overall, ±SO ppm/oC ratio 

Voltage Coefficient: S ppm/V overall, 
S ppm IV ratio 

1000 Hour 25°C Load Life tlR: 2% overall, 
1 % ratio 

Moisture Resistance: 1% overall, O.S% 
ratio 

Operating Temp.: -SsoC to +lS0°C 

ALTERNATE CONFIGURATION 

25°C Max." Physical Dimensionst - In. and (mm) 

TRW Power DC L H LS T 
Type Rating Voltage + .062 (1.57) ±.062 (1.57) + .062 (1.57) Max. 

RD-2 3 watts 10KV 1.03 (26.16) 1.03 (26.16) 0.90 (22.86) .1S0 (3.81) 

RD-3 4 watts 1SKV 1.S3 (38.86) 1.03 (26.16) 1.40 (3S.S6) .lS0 (3.81) 

RD-S 7 wa.tts 20KV 2.03 (S1.S6) 1.03 (26.16) 1.80 (4S.72) .1S0 (3.81) 
XRD-2 3 watts 10KV 1.00 (2S.40) 1.00 (2S.40) 0.90 (22.86) .OS (1.27) 

XRD-3 4 watts 1SKV 1.90 (38.10) 1.00 (2S.40) 1.40 (3S.S6) .05 (1.27) 
XRD-S 7 watts 20KV 2.00 (SO.80) 1 .00 (2S.40) .1.80 (4S.72) .06S (1.6S) 

• Power and voltage rating can be higher for potted applicatIOns. Consult factory for overratmg mformatlon 
tTolerance for XRD dimensions L, H, LS, and D is ±.01" (±.254mm) 
NOTE: The XRD is an RD unit without leads. It is provided with screen printed epoxy overcoat and 

exposed soldered termination pads, and is designed for use in potted assembly applications. 

D - TYPICAL NOMINAL DIMENSION 

TRW R1/R2 Ratio Range 
Type Up to 1:1 2:1 to 5:1 6:1 to 25:1 25:1 to 99:1 100:1 & Up 

RD-2 .40 (10.2) .30 (7.6) .30 (7.6) .30 (7.6) 
XRD-2 

RD-3 .70 (17.8) .40 (10.2) .30 (7.6) .20 (S.1) 
XRD-3 

RD-S .70 (17.8) .40 (10.2) AD (10.2) .20 (S.1) 
XRD-5 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607 I PHONE (704) 264-8861 I TWX 510-936-3241 

.20 (S.1) 

.20 (S.1) 

.20 (S.1) 

4700 
-~ ... .. " .. 

Durable conformal 
oxy coat 

HOT SPOT TEMPERATURE RISE 

150 

iii 100 
;: 
a 

Q. 

'0 

" OJ 
ex: 

% Rated Power 

POWER DERATING 

"-

"" If. 50 

'~ 
50 100 

Ambient Temperature (Oc) 

HOW TO ORDER 
Sample Part No.: 

150 

RD-3 - 10M ±10% - 25:1 - ±5% 
~ 
TRW Type 

Resistance Value 
(megohms) 
See specification 
table for values 
available 

Resistance Tolerance 
(±10%, ±20%) 

Divider Ratio (R1 /R2) 

Ratio Tolerance ---------1 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 38 1· 2069 



4700 

HIGH VOLTAGE 
THICK FILM 
RESISTORS 

RBsERIES 
o 1 watt to 5 watts 
o 1 ohm to 500 megohms 
o 10 KVto 25 KV 
o 5% to 20% tolerance 
o TCR of ±200 ppm/oC 

RESISTORS 4700 

= 

Electrotinned copper leads 

/ 
Soldered termination 

FEATURES APPLICATIONS 
o TRW proprietary non-noble thick film o High voltage power resistors for 

technology 
o Space saving thin body design 
o PC board compatible 
o High voltage stability 
o Low inductance design 

use in: 
Power supplies 
Voltage multipliers 
Electrostatic equipment 
Copiers 

o Backed by TRW high volume 
production capability 

o Low resistance - low inductance 
power resistors 

TYPICAL PERFORMANCE CHARACTERISTICS 
Temperature Coefficient 
Voltage Coefficient 
1000 hr 25°C Load Life 
Moisture Resistance 
Thermal Shock 
Operating Temperature 

DIMENSIONS - IN. and (mm) 

I--L--I--I 

L-I T~: II 
~ 

.125 Max. 
(3.18) 1.00 ±.125 

(25.4 ±3.18) 

.J 
LLS--..l ~\.-.032 (0.81) 

±200ppm/0C 
±5 ppm/V 

2% 
1% 

0.5% 
-55 to +1500C 

Physical Dimensions 
25°C Max. L H 

TRW Power DC ±.O62 ±.O62 
Typet Rating Voltage (+1.57) (+1.57) 
RB-1 1 watt 10KV 1.03 .28 

(26.16) (7.11) 
RB-2 2 watts 10KV 1.03 .53 

(26.16) (13.46) 
RB-3 3 watts 15KV 1.53 .53 

(38.86) (13.46) 
RB-4 4 watts 20KV 2.03 .53 

(51.56) (13.46) 
RB-5 5 watts 25KV 2.53 .53 

(64.26) (13.46) 

LS 
±.O62 

(+1.57) 

.90 
(22.86) 

.90 
(22.86) 

1.40 
(35.56) 

1.90 
(48.26) 

2.40 
(60.96) 

tAli RB sizes are available In XRB style. The XRB Is an RB unit without leads. It is provided with screen 
printed epoxy overcoat and exposed soldered termination pads. Designed for use In polled assembly 
applications. 

RESISTIVE PRODUCTS DIVISION. TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607/ PHONE (704) .264-8861 / TWX 510-936-3241 

POWER DERATING 
100~~~-r------.------' 

80~----~------+-----~ 

~ 
~ 60r------+~~--+-----~ 
'0 
Q) 

0; 
~ 40r------+----~~----~ 

<f!. 

20~-----r------r-~r--4 

O~----_L------~----~ 
50 100 

Ambient Temp. (OC) 

HOT SPOT TEMPERATURE RISE 

50 100 150 
0/,0 Rated Power 

HOW TO ORDER 
Sample Part No.: 

RB ·3·100 Mega. 5% 

TRWType3T 
Resistance value~ 
Tolerance -------------------' 

1-2070 po. 37 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 

HIGH-VOL TAGE 
FOCUS RESISTOR 
o 3 kV voltage rating 

o Resistance ranges from 
1 megohm to 100 megohms 

ORated 1 w at 65°C, derated to 
o at 105°C 

o Potential applications include 
electrostatic copiers, CRT 
displays, computer terminals, 
video games and instrumentation 

o Metal Glaze™ element 

RESISTORS 

High voltage thick film element 

Screw driver or 
allen adjust. 

'\. 

Cermet solderable terminals 

SPECIFICATIONS 
Resistance Tolerance: Standard: ±20%; 

Special: ±10% 
Voltage Rating: Across end terminals: 

3000 VDC; Mounting plate to 
terminals: 7500 VDC 

Tapers Available: Linear only ±20% 
Terminal Minimum Resistance (Both 

Ends of Rotation): 10% of total 
resistance maximum 

Temperature Coefficient (-55° to 
+ 105°C) ±400 ppm/DC 

DIMENSIONS -IN. AND (mm) 

Rigid ceramic substrate 

Voltage Coefficient: Less than 10 ppm IV 
Rotational Torque: 1 - 8 in. oz. 
Molded Materials: SE-O Rated 
Environmental Performance: 

Load Life: Maximum 6R after 1000 
hours at 65°C ±5% 

Rotational Life (No Load): Maximum 
6R (after 500 cycles) ±10% 

Humidity (No Load): Maximum 6R 
(after 240 hours at 40°C and 

90 - 95% R.H.) ±5% 

4' 1.612±.020 

1.060 ±.030 .281 ±'O~O (40.9 ±.508)] 
(26.9 ±.762) X-"l:;:=::;t=:::;;:J;";t (7 14 + 25) 

(10.5) {1.11 
.415 I-. .044) . -.~ .~ 

.320 ±.030 f MEDIUM STRAIGHT 
(8.13 ±.762) .350 .250 ±.01O DIA. KNURL 

..L-...L..-t--+::~~,--+(8.89) (6.35 ±.25 DIA) 
DIA 

.940 .170 

HEX SLOT .102 ±.002 
ACROSS FLATS 
25.9 ±.050) 

r-(23.9)~).32) /--'I'----'lIi( 

.090 K 9Qt~7 -H---r-
(2.26f~ .470 ~ .390('9.90) 

111.9) DIA 
~ .048 (1.22) 
II PANEL 

;.{)<I- THICKNESS 1 000 + 025 
(APPROX.) 7(2'5 4 +0' .20) 

.375 ±.020 .-. 
(9.53 ±.508) 

.080 (2.03) DIA HOLE 
(3) PLACES 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607/ PHONE (704) 264-8861 / TWX 510-936-3241 

4700 

Snap-in chassis mount 

~/ 

1.0 

.75 

2' 
n; 
~ .50 
-0 
co 
0 

...J 

.25 

POWER DERATING 

\ 
\. 

\ 
1'\ 

\ 

'\ 
\ 

55 65 75 85 95 105 
Ambient Temperature ( C) 

Note: Available with leads for 
PC board mounting. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 38 1·2071 



4700 

CUSTOM 
THICK FILM 
CIRCUITS 

.350-ln. 
SIP 

.190-ln. 
Low-Profile SIP 

14- and 16-pln DIP 

RESISTORS 4700 

o High reliability 
o Major size reduction compared to discrete components 
o Cost effective in large quantities 

RESISTOR-ONLY CIRCUITS 

CIRCUIT VARIATIONS: 
Overall the .350-in. SIP is the best choice for custom network requirements. A wide 
variety of circuits is possible with the extra "real estate" available on this size, includ
ing circuits requiring crossovers. Remember, however, that crossovers add signifi
cantly to the manufacturing cost of a network. 

&fJ 
100K 270K 

'"O~ 

10K 1 K 10K 30K 
100K 

Straightforward variations to standard circuits of the .195-in. SIP are feasible, such as 
different common location(s), missing resistors, and multiple resistances. 

f f t fit f t r t t t Itt I 
2 3 4 5 6 7 8 1L~ 5~B 

ALL 1.KIl 2.2KI! 330 II 

MULTIPLE RESISTANCES: 
Multi-value networks are available for both types. Values from 22 ohm to 1 Megohm, 
and multiple tolerances of ±2% and ±5% are also possible. 

nnn 
3 4 6 

120 OHM 500 OHM 12K 
ALL±2% 

CIRCUIT VARIATIONS: 
The position of the common pin can be 
varied, and open or shorted pins incor
porated. 

2 3 4 5 6 7 8 

t t i ~ f t t t I I 
9 .10 11 12 13 14 15 16 

PIN 5 COMMON - 2 OPENS 

16 15 14 13 12 11 10 9 

I I I I I I 
2345678 

OPEN AND SHORTS 

ADDITIONAL FEATURES: 
• Top Stamping - to customer specification; 

one 8-character line 
• Missing Pins-removed external to SIP molded 

package, but within standoff profile 

Itt f t f f t 
2345678 

I 
10K±5% 47K±2% 

MULTIPLE RESISTANCES: 
Values from 22 ohm to 1 Megohm are 
available, as are multiple tolerances of 
±2% and ±5%. 

16 15 14 13 12 11 10 9 

t t I t t t t I I 
2 3 5 6 8 

'-----' ~.--' '---' 
20K SOK 300K 

ALL 5% 

14 13 12 11 10 9 8 

~ t t t t. t t 
2 3 4 5 .6 7 

~ '-I --:-1:":"K-...J' ~ 
±5% ±2% ±5% 

• TCR - ±150PPM 
• Ratio Matching - ±20,'0 between specified 

resistor pairs - ratios not to exceed 20:1 

COMPLEX CUSTOM FUNCTIONAL CIRCUITS 
Custom functional circuits are most ap
plicable where size reduction and relia
bility are prime factors. Generally, out
board components (diodes, transistors, 
ICs and capacitors) are surface mounted. 
Resistors and conductors are screen 
printed and fired at 900 to 1000°C di
rectly to the ceramic substrate. 

TRW circuit features include: 
• High-conductivity, leach-resistant 

copper conductors 
• 10-ohmto 10-megohm/square 

resistors 
• Stability characteristics as in R-only 

circuits above 
• Cost effectivity of non-noble Metal 

GlazeT>.! thick film 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 286071 PHONE (704) 264-88611 TWX 510-936-3241 
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4700 

GENERAL-PURPOSE 
LOW-POWER 1 watt 

RESISTORS 

EIA/MIL Color Code
First wide band indicates 
wirewound construction 

4700 

,,'1 •• 

MOLDED Alloy resistance wire \ 
WIREWOUNDS ~ ~"". 00 Ilb",I,,, '0" 

BW SERIES ,<. H;,htamp",tu" 

o 1 watt, 2 watts / BW-20 h" ,,:0'.'. ,,,k., 

. 2 watts 

o ±2%, ±5%,±10% tolerance -BWH has ring terminal 

o 0.05 ohm to 2400 ohms 

o TCs as low as 
±150 ppm/OC 

~ Electroplated 
copper leads 

SPECIFICATIONS 
TRW Type BW-20 BWH 
EIA RS-344 Style CRU1 CRU2 
MIL-R-11 Style Equivalent RC20/RC32 RC32/RC42 
Resistance - Standard 0.10 Ohms thru 1200 Ohms 0.05 Ohms thru 2400 Ohms 
Tolerance - Standard ±2%, ±5%, +10% +5%, +10% 
Power Rating 1-watt @ 50°C 2-watts @ 70°C 

%-watt @ 70°C 1-watt @ 115°C 
1/2-watt @ 100°C, derating 1/2-watt @ 137°C, derating 

to 0 @ 160°C to 0 @ 160°C 
-Load Life Stability, Max .6.R 1 watt @ 50°C: ±5% 2-watts @ 70°C: ±10% 

Max. Continuous Working Voltage VPR VPR 
Min. Insulation Resistance - Dry 10,000 Megohms 10,000 Megohms 

Min. Insulation Resistance - Wet 100 Megohms 100 Megohms 

Min. Dielectric Withstanding Voltage 
Atmospheric Pressure 700 Volts, RMS 1000 Volts, RMS 
Reduced Pressure 450 Volts, RMS 625 Volts, RMS 

Hot Spot Temperature Rise 100°C @ 1 watt 115°C @ 2 watts 
Current Noise Negligible Negligible 
Marking Standard EIAIMIL Color Standard EIA/MIL Color 

Code (double width Code (double width 
first band) first band) 

TEMPERATURE COEFFICIENT 
TRW Power Resistance Temperature Coefficient 
Type Rating Range Maximum .6.R 

8W-20 l-watt 0.100-0.150 +600 ppm or +0.06%/OC 
0.160-0.620 +300 ppm or +0.03%/OC 
0.680-12000 ±150 ppm or ±0.015%/OC 

8WH 2-watts 0.050-0.160 +1000 ppm or +0.10.%/ OC 
0.180-0.680 +800 ppm or +0.08%/OC 
0.75[1..24000 ±400 ppm or ±0.04%/OC 

DIMENSIONS - IN. AND (mm) 
TRW Type A ±.010 (.25) B ±.001 (.03) C ±.OOB (.20) 

BW-20 .390 (9.91) .032 (.813) .140 (3.56) 

BWH .562 (14.3) .040 (1.02) .225 (5.72) 

~ 1.500 ±.126 in. + A ·I~ (38.1 ±3.2mm) 

~~ I~II~ I » c:::::::J 
B 

NOTE: First band is double width to EIA/MIL/" I designate wirewound. Color Code 

AVAILABLE THROUGH AUTHORIZED TRW RESISTOR DISTRIBUTORS 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607 I PHONE (704) 264-8861 I TWX 510-936-3241 

POWER DERATING 
2.5 

2.0 

~ 
1.5 tii 

~ 
Q; 
;;: 1.0 
0 
a. 

.5 

5070 100 150160 200 
Ambient Temperature (OC) 

TEMPERATURE RISE 

100r---~-----r----~'---~ 

o 
~ 
ru 80r---~~~-+~---r----~ 
en 
a: 
~ 60r----1f-~~----~----~ 
:::l 

"§ 
~ 40 r--Jyf----+----~----~ 
E 
ru 
I-

20 H~~-----+----~----~ 

OL-__ ~ ____ _L ____ L-__ ~ 

1.0 1.5 
Power Input (watts) 

HOW TO ORDER 
Sample Part No.: 

2.0 

BWH - 1k - 5% 

TRW Type 'T~ 
BW-20 = l-watt 
BWH = 2-watts 

Resistance Range 
Expressed in ohms. 
(Standard EIAIMIL Values) 

Tolerance -------------------' 
±2%, ±5%, ±10% 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PO. 40 1·2073 



4700 RESISTORS 

FAILSAFE 
MOLDED 

. WIREWOUNDS 

BWF SERIES 

1 watt 

o 1 watt, 2 watts I .............. 

~7 Special alloy winding designed to o I ±5% , ± 1 O%,tolerance insure failsafe characteristics 

o 0.1 ohm to 1000 ohms 
o TCs as low as BW-20F has cap 

±150 ppm/oC 

SPECIFICATIONS 
TRW Type 

EIA RS·334 Style 
MIL-R-ll Style cQul .... 
Resistance Standard 
Tolerance Standard 
Power Rating 

Max. Continuous Working Voltage 
Min. Insulation Resistance - Dry 

Wet 
Min. Dielectric Withstanding Voltage 

Atmospheric Pressure 
Reduced Pressure 

Current Noise 
Load Life Stability Max. toR 
Temperature Coefficient Max. toR 

Electroplated 
copper leads 

BW·20F 
CRU-l 
R020/R032 
0.101l thru 1000f! 
±5%,±10% 
I-watt @ 500 0 
'\(t·watt @ 70°0, 

derating to 0 @ 1600 0 
VPR 
10,000 Megohms 
100 Megohms 

700 Volts R.M.S. 
450 Volts R.M.S. 
Negligible 
l·watt @ 50°C ±5% 
For 0.10, +1000 ppm or 

+0.10%/°0 
For 0.111l to 0.18f!, 

+600 ppm or +0.06%/°0 
For 0.201l to 0.680, 

+300 ppm or +0.03%/OC 
For 0.75n to 1000f!, 

-I-t50 ppm or-l-O.015%IOO 

BWF 
CRU2 
R032/R042 
0.101l thru 1000f! 
±5%, ±10% 
2-watt @ 70°0 
Va-watt @ 137°0, 

derating to 0 @ 150°0 
VPR 
10,000 Megohms 
100 Megohms 

1000 Volts R.M.S. 
625 Volts R.M.S. 
Negligible 
2-watt @ 70°C ±10% 
For 0.100, + 1500 ppm or 

+0.15%/°0 . 
For 0 •. 111l to 0.16n, 

+1000 ppm or +0.10%IOC 
For.0.181l to 0.68n, 

+800 ppm or +0.08%IOC 
For 0.750 to 10000, 

-1-400 ppm or -1-0.04%/°0 

1--1.500 ±.126 in. .1. A .1 f I 1 (38.1 ±3.2mm) --.L. 

~' "J~ll~mll'= 
NOTE: First band is double width to designate wirewound. 

Fifth blue band designates flameproof on BWF and BW-20F. 

DIMENSIONS - IN. AND (mm) 
TRW A B C 
Type -1-.010 (.25) +.001 (.03) +.008 (.20) 

BW·20F .390 (9.91) .032 (.813) .140 (3.56) 
BWF .562 (14.3) .040 (1.02) .225 (5.72) 

SPECIAL APPLICATIONS 
A wide selection of ·speclal fusing times, temperature coefficients and very low resistances can 
be custom designed to your specific applications. Contact the factory for information. 

TYPICAL BW·20F FUSING 

20H--+--!--I-+--.4 

! 
~ 15 ~-t--+--1--+--I 
I~ j 10 \ r-... .1" 

B ~'. ~::.:: = 
~~ -r--

10 -10n _ 
1000_ 

20 40 60 80 100 
Time (seconds) 

TYPICAL BWF FUSING 

2r--+~Ra~le~d~p~owFe~r_r-I~ 
0:"0 -::':20'---':40'---::6'=-0 --'B'-:O~'OO 

Time (seconds) 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607 I PHONE (704) 264-8861 I TWX 510~936-3241 

4700 

Color code identification including 
blue indicator for flameproof 

Thermally matched insulation-coating 
system/molded jacket 

POWER DERATING 
2.5 ,.---,---,-----,----, 

2.01---+.....,.--!---+_---1 

~ 
iii 1.51----/-+-\--!---+---1 
~ 
Q; 
~ 1. 0 I---~i----,f-\-'----If--___l 
a. 

0.5 f----+-+-~......:\_+_-___l 

50 70 100 150 200 
Ambieht Temperature (oG) 

TEMPERATURE RISE 
140 

./ 120 

~ 100 
/' 

Q) 

.'!!. 
80 c: 

~ 
::t 

60 ~ 
Q) 
Co 
E 40 
Q) 

I-

20 

0 

BW-20F / / 
// B~F 

JV 
f 

I 
, 0.5 1.0 1.5 2.0 

Power Input (watts) 

HOW TO ORDER 
Sample Part No.: 

BW·20F ·1k· 5% 

TRW Type ~ 
BW·20F=1W 
BWF=2W 

Resistance Value 
Expressed in ohms 

Tolerance -----------' 
±5%, 10% 

10 2074 PQ. 41 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 

GENERAL-PURPOSE 
POWER 
WIREWOUNDS 

PW SERIES 
o 3 watts to 50 watts 

o ±10%, ±5% tolerance 

o 0.18 ohms to 30k ohms 

o TCs from 300 ppm/oC to 
+5500 ppm/oC 

SPECIFICATIONS 
Power Rating Standard 

TRW at 25°C Resistance 
Type (walls) Range (ohms) 

PW-1 1 
PW-2 2 
PW-3 3 
PW-5 5 
PW-7 7 
PW-10 10 
PW-15 15 
PW-1B 18 
PW-22 22 
PW-25 25 
PW-30 30 
PW-40 40 
PW-50E 50 . Consult Factory 

PW-1 TO PW-25 
STANDARD CONFIGURATION 

0.18 to 2.0K 
0.18 to 2.4K 
0.1 to 7.5K 
0.1 to 8.5K 
0.1 to 18K 
0.18 to 30K 
0.18 to 30K 
0.18 to 22K 
0.27 to 12K 
0.27 to 10K 
0.5 to 1.2K 
0.65 to 1.5K 
0.8 to 1.8K 

r LL 1- L -1 r·125Dm~ w~-L 
, ~ ~ ~ ,@]~ 
ALTERNATE CONFIGURATION 

rr===~--L 

~~h 
PW-30 
TO 
PW-50E 

POWER DERATING 

"0 

. 3 60 ~r-d;i l8i /' 
"0 PW·30. PW·40. 
~ PW-50E Without 
.a: 40 Bracket +-+-I--l'~+-+-1 
0'2 I IWlth Bracket 1 

PW-30 Increased to 40 watt 
PW-40 Increased 10 50 walls 

20 PW-SOE Increased 10 60 watts 

Ma'ximum'Recommended 
Ambient Operating 

o Temperature 150°C. 

50 100 150 200 
Ambient Temperature (DC) 

RESISTORS 

Alloy resistance wire 
on fiberglass substrate 

Automatically 
~ 

clamped termination _ 
lead .assembly 

Standard Temperature Coefficients 
0.06% IOC 0.03% IOC 

Inorganic fireproof 
encapsulant 

4700 

AVAILABLE THROUGH AUTHORIZED 
TRW RESISTOR DISTRIBUTORS 

Special Temperature Coefficients 
+0.55%/OC + 0.45% IOC +0.26%/OC 

over R range of over R range of over R range of over R range of over R range of 
0.18 to 0.62 0.68 to 2K 0.1 to 27 0.24 to 100 1.0 to 10 
0.18 to 0.62 0.68 to 2.4K 0.1 to 30 0.24 to 130 1.0 to 10 
0.1 to 0.27 0.30 to 7.5K 0.1 to 86 0.1 to 270 0.24 to 20 
0.1 to 0.36 0.39 to 8.5K 0.1 to 68 0.1 to 300 0.27 to 22 
0.1 to 0.56 0.62 to 18K 0.1 to 150 0.15 to 680 0.62 to 51 
0.18 to 0.91 1.0 to 30K 0.1 to 240 0.24 to 1100 1.0 to 82 
0.1 B to 0.91 1.0 t030K 0.1 to 240 0.24 to 1100 1.0 to 82 
0.18 to 0.91 1.0 to 22K 0.1 to 200 0.24 to 1000 1.0 to 70 
0.27 to 1.3 1.5 to 12K 0.15 to 360 0.36 to 1800 1.5 to 120 
0.27 to 1.3 1.5 to 10K 0.15 to 300 0.36 to 1200 1.5 to 100 · · · · · ._-· · · · · · · · · · 

DIMENSIONS - IN. AND (mm) 
TRW Type L+.03(.8) W+.03(.8) H +.03 (.8) D-Dia. + .002 E±.03(.8) LLmin. 

PW-1 .58 (14.7) .25 (6.35) .25 (6.35) .032 (.8) - 1.44 (36.6) 
PW-2 .69 (17.5) .25 (6.35) .25 (6.35) .032 (.8) .31 (7.87) 1.44 (36.6) 
PW-3 .88 (22.4) .31 (7.B7) .31 (7.B7) .036 (.9) .3B (9.65) 1.44 (36.6) 
PW-5 .BB (22.4) .38 (9.65) .34 (8.89) .036 (.9) .41 (10.4) 1.50 (38.1) 
PW-7 1.39 (35.3) .38 (9.65) .34 (8.B9) .036 (.9) .47 (11.9) 1.50 (38.1) 
PW-10 1.88 (47.8) .38 (9.65) .34 (8.89) .036 (.9) .47 (11.9) 1.50 (38.1) 
PW-15 1.88 (47.8) .50 (12.7) .50 (12.7) .036 (.9) .63 (16.0) 1.50 (38.1) 
PW-18 1.88 (47.8) .50 (12.7) .50 (12.7) .036 (.9) .63 (16.0) 1.50 (3B.1) 
PW-22 2.50 (63.5) .50 (12.7) .50 (12.7) .040 (1.0) .63 (16.0) 1.50 (3B.1) 
PW-25 2.50 (63.5) .50 (12.7) .50 (12.7) .040 (1.0) .63 (16.0) 1.50 (38.1) 

DIMENSIONS - IN. AND (mm) 
TRW Type A ±.02 (.5) 

PW-30 2.00 (50.8) 
PW-40 2.45 (62.2) 
PW-50E 3.075 (78.1) 

TEMPERATURE RISE 

250 

E 200 I--+--+----,~ 
2l 
;r 1 50 1--+----A'h"f-7"'71"'-9F.;-. 
i!! 
~ 
8.100 l---Wr:.li~"!'::;.4--t--I 
E 
f!. 

20 40 60 80 100 120 
% of Rated load 

B ±.04 (1.0) C ±.06 (1.5) 

.275 (7.0) 2.55 (64.8) 

.275 (7.0) 3.00 (76.2) 

.275 (7.0) 3.625 (92.1) 

HOW TO ORDER 
Sample Part No.: 

PW -18 -12k - 10% 

~~W Type -.T T 
Power-------------~ 
18=18 watts 
(See specification chart 
for other power ratings) 

Resistance Value ----~ 
Expressed in ohms 
(Standard EIAIMIL Values) 

Tolerance --------------------' 
±10%, ±5% Standard 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607 I PHONE (704) 264-8861 I TWX 510-936-3241 
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4700 RESISTORS 4700 
-~ ... ... , .. 

GENERAL-PURPOSE POWER 
WIREWOUNDS FOR 
PC BOARD 

PC board plug-in' II 
terminals with standoff I 

~, 
APPLICATIONS 

PC AND 

PCX SERIES 
o 3 watts to 10 watts 

o ±10%, ±5% tolerance 

o 1 ohm to 1200 ohms One-piece termination "' 
lead assembly 

o ±400 ppm/DC TC 

SPECIFICATIONS TEMPERATURE 

Power at Resistance 
TRW 25°C Range 
Type (watts) (ohms) 

PC-3 3 1 to 400 
~ 
:l 

Id:I'il 
r:jt!:ill 
111 '11:11 

11::'1 1111 1,1 I 

I' '," 

POWER DERATING 
100 40 70 

\ ~ 
80 

PC-5, PCX-5 5 1 to 400 ~ 150~~~-+--~~+---~~ Q) 

"0 
til 

.3 60 '~,,- PC-3 

PC-7, PCX-7 7 1 to 1000 
c. 
E 
Q) 

"0 
Q) PC-5, f 1~ 

PC-10,PCX-10 10 1 to 1200 ~100~~-.~~~--+---r-~ 
~. 

~ 
iii 
a: 40 

o 
Co 
en 
(5 
I 

<f. 

20 ~ 
Note: Maximum. " Recommended \ Operating Temp. 150°C 

20 40 60 80 100 120 
o 

50 100 150 200 250 
_',/0 Rated Load 

PC CONFIGURATION 

C 

Note: Terminals are ~B ......... ./ 
tin coated steel 7 

DIMENSIONS - IN. AND (mm) 

TRW A B C 
Type ±0.03 (O.8) +0.03 (0.8) +0.05 (1.2) 

PC-3 0.312 (7.92) 0.312 (7.92) 0.B75 (22.2) 
PC-5 0.343 (B.71) 0.375 (9.52) 0.B75 (22.2) 
PC-7 0.343 (B.71) 0.375 (9.52) 1.390 (35.3) 
PC-10 0.343 (B.71) 0.375 (9.52) 1.B75 (47.6) 
PCX-5 0.343 (B.71) 0.375 (9.52) 0.875 (22.2) 
PCX-7 0.343 (8.71) 0.375 (9.52) 1.390 (35.3) 
PCX-10 0.343 (B.71) 0.375 (9.52) 1.B75 (47.6) 

D 
+0.03 (0.8) 
0.460 (11.7) 
0.445 (11.3) 
0.445 (11.3) 
0.445 (11.3) 
0.445 (11.3) 
0.445 (11.3) 
0.445 (11.3) 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607 I PHONE (704) 264-8861 I TWX 510-936-3241 

E 

Ambient Temperature (0C) 

HOW TO ORDER 
Sample Part No.: 

PC-7 -5600-5% 

TRW Type-------'T J 
Power ------------'-
7 = 7 watts (See 
specification chart for 
other power ratings 

Resistance Value ---------' 
Expressed in ohms 
(Standard EIAIMIL Values) 

Tolerance ------------'------' 
±1 0%, ±5% standard 

G 
+0.02 (0.51) F +0.01 (0.25) 
0.450 (11.4) 0.120 (3.05) 0.180 (4.57) 
0.450 (11.4) 0.120 (3.05) 0.1BO (4.57) 
0.950 (24.1) 0.120 (3.05) 0.1BO (4.57) 
1.450 (36.B) 0.120 (3.05) 0.180 (4.57) 
0.450 (11.4) - 0.180 (4.57) 
0.950 (24.1) --- 0.180 (4.57) 
1.450 (36.8) - 0.180 (4.57) 

1-2076 PG. 43 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 

SEMI-PRECISION 
POWER 
WIREWOUNDS 

AS SERIES 
o Y2 watt to 10 watts 

RESISTORS 

Alloy resistance wire 
wound to specific parameters 
including ±20 ppm TCA. 

All welded cap 
and lead assembly-

" Silicone conformal 
coating 

4700 

o ±5%, ±3%, ±1%, ±.5%, 
±.25%, ±.1% tolerance "'" Heat conducting 

ceramic substrate 

o 0.1 ohm to 175k ohms 

o ±20 ppm/DC NOTE: Consult factory for specific information on 
resistance to various solvents. 

SPECIFICATIONS 
TRW Power Non· 

Rating Com· Inductive 
275°C Max. mercial Ranget Equi· 

valent Hot Spot Range ~oltage (ohms) Available Resistance (ohms):t: 
TRW MIL·R-26 (walts) (ohms) Rating 0.1% 0.25% 
Type Style 125°C 25°C Min. Max. (volts) Min. Max. Tol. Tol. 

AS-V2 0.5 1 0.1 6K 100 * * 5-2K 2.5-2K 
AS-1 RW70U 1 2 0.1 7.5K 130 0.1 3.8K 5-3K 2.5-3K 
AS-2 RW69V/ 2 3 0.1 20K 140 0.5 10K 5-4.2K 2.5-4.2K 

RW79U 
AS-2B 3 4 0.1 24K 185 0.5 12K 5-4.5K 2.5-4.5K 
AS-2C 2 3 0.1 18K 160 0.2 7.5K 5-4.2K 2.5-4.2K 
AS-3 3 5 0.1 30K 200 0.5 15K 5-6.5K 2.5-6.5K 
AS-5 RW74U/ 5 7 0.1 60K 400 0.8 30K 5-15.5K 2.5-15.5K 

RW67V 
AS-7 7 9 0.1 90K 600 1.0 45K 5-22K 2.5-22K 
AS-10 RW68V/ 10 14 0.1 175K 1000 3.0 50K 5-55K 2.5-55K 

RW78U 
* Inductance on AS-Y2 IS less than 1 J.tH at 1 MHz. 
t To order non-inductive types, add the prefix "N". Example: NAS-1, NAS-2C, etc. * Lower values available upon request. 

ENVI.RONMENTAL TESTING 

Test Condition Max. LlR Test Condition 

0.5%, 3%, 
1%Tol. 5%Tol. 
1-6K 0.1-6K 
1-7.5K 0.1-7.5K 
1.20K 0.1-20K 

1-24K 0.1-24K 
1-18K 0.1-18K 
1-30K 0.1-30K 
1-60K 0.1-60K 

1-90K 0.1-90K 
1-175K O.1-175K 

Max. LlR 
Load Life 1000 Hours 1.0% Low Temperature Operation 0.5% 
Moisture Resistance 1.0% Solder Heat 0.25% 
Temperature Cycle 0.5% Shock 0.5% 
Short Time Overload 0.5% Vibration 0.5% r 1.50 min. + A ~I 8 

(38.1) ! D 

9 .. -r J- D q ;1.-1. 
T ~~ ~I f C 

DIMENSIONS - IN. AND (mm) 
TRW Dim. A Dim.B Dim.C Dim. 0 
Type ±O.32 (Max.) (Max.) (Lead Dia.) 
AS-V2 .312 (.79) .094 (2.4) .375 (9.6) .020 (.5) 
AS-1 .375 (9.6) .125 (3.2) .450 (11.4) .020 (.5) 
AS-2 .500 (12.7) .250 (6.35) .625 (15.9) .032 (.8) 
AS-2B .562 (14.3) .219 (5.6) .687 (17.5) .032 (.8) 
AS-2C .469 (11.9) .157 (4.0) .562 (14.3) .032 (.8) 
AS-3 .687 (17.5) .282 (7.2) .812 (20.6) .040 (1.0) 
AS-5 .875 (22.2) .344 (8.8) 1.000 (25.4) .040 (1.0) 
AS-7 1.250 (31.8) .344 (8.8) 1.375 (35.0) .040 (1.0) 
AS-10 1.812 (46.0) .407 (10.4) 1.937 (49.2) .040 (1.0) 

AVAILABLE THROUGH AUTHORIZED TRW RESISTOR DISTRIBUTORS 

RESISTIVE PRODUCTS DIVISION. TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860. BOONE, NC 28607/ PHONE (704) 264-8861/ TWX 510-936-3241 

, 
2 

Ambleni TcmpN~turc I c) 

SELECTED PUlSE.HANDLING 
CAPABILITY AT 12S"C 

~ 
0 j~\-,\ o ~\ , 

~ ~ 6 

" 
~..r..,&t: 

4 ...... ..qS.1 ~S'f?- 1"-
2 AS-', 

0 , 2 5 , 2 5 " ReSISlance lohms~ 
Note: Add,tlonal data IS avallablC 

% ot 125 C Power Rahng 

HOW TO ORDER 
Sample Part No.: 

AS· 3·270· .25% 

TRW Type __ T.....J T 
Power------------~-
3=3 watts (See specification 
chart for other power ratings) 

Resistance Value ---------' 
Expressed in ohms 
(Standard EIA/MIL Values) 

Tolerance------------------~ 
±5%, ±3%, ±1O/o, 
±.5. ±.25. ±.1% standard 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 44 1·2077 



4700 

SEMI-PRECISION 
POWER WIREWOUNDS 
FOR PULSE 
AND SURGE 
APPLICATIONS 

PPW SERIES 
o 2 watts to 15 watts 

o ±3%,±2%,±1% 
tolerance 

o 1 ohm to 5000 ohms 

o ±20 ppm/DC TC 

SPECIFICATIONS 

Power at Resistance 
TRW 25°C Range 
Type (walls) (ohms) 

PPW-2 2 1 to 1600 

PPW-3 3 1 to 1600 

PPW-5 5 1 to 1600 

PPW-7 7 1 to 2500 

PPW-l0 10 1 to 5000 

PPW-15 15 1 to 5000 

STANDARD CONFIGURATION 

ALTERNATE CONFIGURATION 

DIMENSIONS - IN. AND (mm) 
TRW L W 
Type ±.03 (.8) ±.03 (.8) 

PPW-2 .69 (17.5) .25 (6.35) 

PPW-3 .88 (22.3) .31 (7.87) 

PPW-5 .88 (22.3) .38 (9.65) 

PPW-7 1.39 (35.3) .38 (9.65) 

PPW-l0 1.88 (47.7) .38 (9:65) 

PPW-15 1.88 (47.7) .50 (12.7) 

RESISTORS 4700 

Alloy wlrewound element 

A"~I~ 
construction 

----
Heat conducting 
ceramic substrate 

TEMPERATURE 
250r-~---r---r--~~c-~ 

6' 
o 
~ 200 ~--+---+----+----~ 
~ ,~o~.~ 

~ 150 ~-+---+--7f::;~-F--.5ol~ OJ 
Co 
E 
~ 100~--+~~~~~~~~~ 

'0 
f}j 50 

H 
±.03 (.8) 

.25 (6.35) 

.31 (7.87) 

.35 (8.89) 

.35 (8.89) 

.35 (8.89) 

20 40 60 80 100 120 
% Rated Load 

D E 
Diameter ±.03 (.8) 

.032 (.8) .31 (7.87) 

.032 (.8) .38 (9.65) 

.032 (.8) .41 (10.4) 

.032 (.8) .47 (11.9) 

.032 (.8) .47(11.9) 
.50 (12.7) .032 (.8) .50 (12.7) 

80 
"C 
ell 
0 

...J 60 
"C 
Q) 

iii 40 II: 

>R. 0 

20 

Ambient Temperature (0C) 

HOW TO ORDER 
Sample Part No.: 

PPW -10-150 -2% 

TRW"RC Type] J 
Power . 
10 = 10 watts (See 
specification chart for 
other power ratings) 

Resistance Value----------1 
Expressed In ohms 
(Standard EIAIMIL Values) 

Tolerance -----------------' 
±3%, ±2%, ±1% standard 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607/ PHONE (704) 264-8861 I TWX 510-936-3241 

1·2078 PG. 45 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 

EXTREMELY-LOW
RESISTANCE 
POWER 
WIREWOUNDS 

LPW SERIES 
D 3 watts to 15 watts 

D ±1%, ±2%, ±3%, 
±5% tolerance 

D .01 ohm to 1.0 ohm 

SPECIFICATIONS 
TRW Power at 25°C 
Type (watts) 

LPW-3 3 

LPW-5 5 

LPW-7 7 

LPW-10 10 

LPW-15 15 

Max. Current 
(amps) 

10 

10 

20 

20 

20 

RESISTORS 

Resistance Range 
(ohms) 

.01 to 1.0 

.01 to 1.0 

.01 to 1.0 

.01 to 1.0 

.01 to 1.0 

All welded terminations, 
- ceramic fireproof housing 

4700 ... ~ ... .. , .. 

. TEMPERATURE 
~-~. ~~~--~--~--r-~ 

G 
~ 2001---1----1--4--

:::J 

~ 150~-~-4-~~~~· 
OJ 
0. 
E 
~100~~~~~~~~--~~ 

o 
Note: Test points for LPW-3 and LPW-5 are 1.750 in. (44.45mm); test points for LPW-7, 

LPW-10 and LPW-15 are 2.500 in. (63.50mm). 

0. 
CI) 

o 
I 

STANDARD CONFIGURATION 

ALTERNATE CONFIGURATION 

Type LPW-A 

DIMENSIONS - IN. AND (mm) 

TRW L W H D 
Type +J{6, -J{2 ±.03 (.8) ±.03 (.8) Diameter 

LPW-3 .88 (22.4) .31 (7.87) .31 (7.87) .032*(.8) 

I LPW-5 .88 (22.4) .38 (9.65) .35 (8.89) .036*(.9) 

LPW-7 1.39 (35.3) .38 (9.65) .35 (8.89) .036*(.9) 

LPW-10 1.88 (47.8) .38 (9.65) .35 (8.89) .036*(.9) 

LPW-15 1.88 (47.8) .50 (12.7) .50 (12.7) .036*(.9) 

* For resistances above .05 ohms, diameter D is .032 in. (.8mm) 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607 I PHONE (704) 264-8861 I TWX 510-936-3241 

E 
±.03 (.8) 

.38 (9.65) 

.41 (10.4) 

.47 (11.9) 

.47 (11.9) 

.50 (12.7) 

'0 
ro 
o 

20 40 60 80 00 120 
% Rated Load 

POWER DERATING 
2540 

100~~~'-~-r-.-.-.~~ 

..J 60 . ~+---+----+--.-: 
'0 
OJ 
C;; 
oc 40~+-+-+-4-~-P~-+-+~ 
~ 

20 

50 100 150 200 ?50 
Ambient Temperature (DC) 

HOW TO ORDER 
Sample Part No.: 

LPW - 5 - .020- 3% 

TRW Type ==r- 1 I 
Power---- -
5 = 5 watts (See 
specification chart for 
other power ratings) 

Resistance Value 
Expressed in ohms 
(Standard EIAIMIL Values) 

Tolerance --------'-------' 
±1%,±2%,±3%, 
±5%, ±10% standard 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 48 1·2079 



4700 

FOUR-TERMINAL 
CURRENT-SENSING 
WIREWOUNDS 

4LPW 
SERIES 
o 3 watts to 15 watts 

o ±1%, ±2% ±3%, 
±5%, ±10% tolerance 

RESISTORS 4700 

"Sense" leads 

"Cu rrent" leads 
Resistance ranges to .010 

o .01 ohm to 1.0 ohm - All welded terminations, 
ceramic fireproof housing 

SPECIFICATIONS 
TRW Power at 25°C Max. Current Resistance Range 
Type (watts) (amps) (ohms) 

4LPW-3 3 10 .01 to 1.0 

4LPW-5 5 10 .01 to 1.0 

4LPW-7 7 20 .01 to 1.0 

4LPW-l0 10 20 .01 to 1.0 

4LPW-15 15 20 .01 to 1.0 

STANDARD CONFIGURATION 

I-l.0(254)~L~ I Min. I I 

T 
1.50 •. 062 Type4LPW (381: 

o 

ALTERNATE CONFIGURATION 

Type4LPW-A 

DIMENSIONS - IN. AND (mm) 
TRW L W H S D E 
Type +!{6, -J.J"2 ±.03 (.8) ±.03 (.8) ±.062 (1.6) Diameter ±.03 (.8) 

4LPW-3 .88 (22.4) .31 (7.87) .31 (7.87) . 563 (14.3) .036* (.9) .38 (9.65) 

4LPW-5 .88 (22.4) .38 (9.65) .35 (8.89) .563 (14.3) .036* (.9) .41 (10.4) 

4LPW-7 1.39 (35.3) . 38 (9.65) .35 (8.89) 1.013 (25.7) . .036* (.9) .47 (11.9) 
4LPW-l0 1.88 (47.8) .38 (9.65) .35 (8.89) 1.388 (35.3) .036* (.9) .47 (11.9) 
4LPW-15 1.88 (47.8) .50 (12.7) .50 (12.7) 1.388 (35.3) .036* (.9) .50 (12.7) 

• For resistances above .05 ohms, diameter D is .032 in. (.8mm) 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1660, BOONE, NC 266071 PHONE (704) 264-6861 1 TWX 510-936-32411 TELEX 572359 

TEMPERATURE RISE 

G 
~200r---r-~---+--

:l 

~150r-~~-+~~~~ 
Ql 
a. 
E 
~100~~~~~~~+---r-~ 
(5 
a. 
en 
(5 
J: 

"0 
(\l 
o 

0L-~20~-4~O~~6~0--8~0~~10~0~1~20 
% Rated Load 

POWER DERATING 
2540 

80 f--1--f--"1Hr+- c-If--I--r-+-+---l 

..J 60 I--~+-+-
"0 
Ql 

co 
oc 401--r-+-+-+---l--P~-~-+---l 
#-

20 

HOW TO ORDER 
Sample Part No.: 

4LPW -15 -.010 -1% =, ~T I 15 = 15 watts (See 
specification chart for . 
other power ratings) 

Resistance Value 
Expressed in ohms 
(Standard EIA/MIL Values) 

Tolerance ------------------' 
±1%, ±2%, ±3%, 
±5%, ±10% standard 

1· 2080 PG. 47 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM1983 



4700 

AUTOMOTIVE AND 
APPLIANCE 
POWER WIREWOUNDS 

AW SERIES 
o Appliance applications include 

food mixers, coffee makers, 
electric and electronic ranges, 
electric blankets, actuating 
heaters for bi-metal switches, 
toasters and deep fryers 

o Automotive applications include 
horns, voltage regulators, 
ignition ballasts, instrument 
gauges, spark suppressors and 
windshield wipers 

SPECIFICATIONS 
RESISTANCE RANGE 

0.1 ohm minimum to 1000 ohms/in. of 
active length, or inside terminal dimen
sion. 

POWER RATINGS 

4.5 watts/in. between mounting centers 
on the standard AW, and 6 watts/in. 
between mounting centers on the high
wattage AW resistor. Higher wattages 
are available on low resistance values 
with special windings. 

TOLERANCE 

±10% tolerance is standard. Other tol
erances are available on special orders. 

STANDARD CONFIGURATION 

.143 (3.63) 
DIA. MAX. .10B ~.006 

(2.74 ' .152) 

PRINTED CIRCUIT TERMINALS 
. 5 to 3, .015 

(12.7 to 76.2 ,'.3.81) 

.150 ---J 
(3.B1)·, .165 

AS SPECIFIED 
+ .000 (.000) 
-.oo~ (.12/) 

i~4g2~AX1 

~~'~14"9) i~B~7)~~n 
(1~B~ :~J~) .. 
~ .050(127)-.1 r-:r f 

.060 (152)jllr 

030 (.76.):+Ji+ i~~02) 

RESISTORS 4700 

Tinned terminals to 
guard against corrosion 

Interwoven integral 
glass fibre core for 
maximum strength 

Taper-roll prevents winding 
turns from coming out. 

Recessed core prevents 
wire from protruding 

TEMPERATURE RISE 
500 

450 

400 
u 
'.:...- 350 
<ll 
.~ 300 
0: 

~ 250 
::J 

"§ 200 
(l) E 150 

~ 100 

o 2345678 

bosses for 
stronger assembly and more 
positive electrical contact. 

POWER DERATING 
100 

90 \ 
80 

D 70 

~ 

" '" 0 60 ...J 

D 
<ll 50 ro 
0: 40 
0 
~ 30 
0 

~. u:-
-g? ~" 

'If;. ~". 
~~ 0' 

~-9. Co 
19 "'19 

°0 "'19 
20 

10 ~ 

o 100 200 300 
~ 

400 

Power (watts/inch between mounting centers) Ambient Temperature (OC) 

HIGH-WATTAGE CONFIGURATION 

SETBACK~ANY LENGTH;t,j N'SPECIFIED 88 10 3 . 02 ,,) 
(22'4 (0 :1J/6 2 ; 508) +.000 (.000) . - 005 (,127) 

.75119.1) L rE + 

.71 (18 a)' 

.56(142) 

~ .34 RIGHT 

23015 B·l) (86) .176 .008 TERMINAL 
OIA. MAX. (4.47 .~ 203) 

HIGH-WATTAGE QUICK 
DISCONNECT TERMINALS 

DESIGN AND CONSTRUCTION 
The resistance elements of AW resistors 
are uniformly and tightly wound on glass 
fiber cores using premium quality wire. 
Tinned steel or tinned brass terminals 
are secured to the element by automatic 
assembly equipment. The high degree of 
automation used in manufacturing this 
resistor allows you to use a high-quality 
wirewound unit at low cost. 

TERMINALS 
Standard AW resistor terminals are 1>52 in. 
x .015 in. tinned steel or tinned brass. 
High-wattage AW resistor terminals are 
1>52 in. x .020 in. tinned steel or tinned 
brass . 
Over 50 styles of terminal mounting holes 
are tooled and immediately available. 
Any of these can be furnished with one 
or both mounting holes omitted and in 
any resistor length, within limits shown, 
from standard tooling. Other mounting 
hole sizes or terminal configurations can 
be made to your specification at a nom
inal cost. 

STAMPING 
Resistance value is stamped on both 
sides of the left terminal in large numbers. 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607/ PHONE (704) 264-8861 / TWX 510-936-3241 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 48 1-2081 



4700 

FIXED, ADJUSTABLE 
AND TAPPED 

RESISTORS 4700 

HIGH POWER 
WIREWOUNDS 

Alloy resistance wire 
on ceramic substrate 

PWW SERIES 
D 4 watts to 225 watts 

D ±10%, ±5% tolerance 

D 0.1 ohm to 175k ohms 

Lugs, lead wires, other 
terminal configurations, 
depending on specifications 

D TCs from ±50 ppm/oC to 
±400 ppmrC 

TUBULAR STYLE - FIXED 

Power MIL Equivalent Core Dimension 
Rating MIL Power Length 0.0. 

TRW at 250 C MIL Rating Inches Inches 
Type (Watts) Style (Watts) (mm) (mm) 

lA 5 - - 1.00 (25.4) .31 (7.9) 
13f4A 12 RW29 11 1.75 (44.5) .31 (7.9) 
lC 12 RW30 11 1.00 (25.4) .44 (11.2) 
lY2C 15 RW31 14 1.50 (38.1) .44 (11.2) 
2C 20 RW32 17 2.00 (50.8) .44 (11.2) 
20 25 - - 2.00 (50.8) .56 (14.2) 
3C 26 RW33 26 3.00 (76.2) .44 (11.2) 
3D 35 - - 3.00 (76.2) .56 (14.2) 
40 50 - - 4.00 (101.6) .56 (14.2) 
4H 80 RW36 78 4.00 (101.6) 1.12 (28.4) 
6H 120 RW37 113 6.00 (152.4) 1.12 (28.4) 
6Y2H 130 - - 6.50 (165.1) 1.12 (28.4) 
8H 160 RW38 159 8.00 (203.2) 1.12 (28.4) 
8Y2H 175 - - 8.50 (215.9) 1.12 (28.4) 

10Y2H 225 RW47 210 10.50 (266.7) 1.12 (28.4) . 6 Watts t 8 watts * 12A standard on adjustable type 

Terminals 
1.0. 

Inches Stand-
(mm) ard Special 

.19 (4.8) 13A It,12A 

.19 (4.8) 13A* 1,12A 

.27 (6.9) 12A 1,13A 

.27 (6.9) 12A 1,13A 

.27 (6.9) 13A* 1,12A 

.38 (9.7) 12A I, 4A, 13A 

.27 (6.9) 12A 1,13A 

.3B (9.7) 12A 1, 4A, 13A 

.38 (9.7) 12A 1,4A,13A 

.75 (19.1) 4A -

.75 (19.1) 4A -

.75 (19.1) 4A -

.75 (19.1) 4A -

.75 (19.1) 4A -
.75 (19.1) 4A -

** Except #1 terminal 

FLAT STYLE - FIXED 

Clear #10 Screw (2) 
(.196) 

TUBULAR STYLE -ADJUSTABLE 

TRW 
Type 

FRW-20 
FRW-21 
FRW-22 
FRW-23 
FRW-24 

Power 
Rating 
at 25°C 
(watts) 

30 
40 
55 
70 
95 

MIL Equivalent 
MIL 

Power 
MIL Rating 
Style (watts) 

RW20 21 
RW21 31 
RW22 53 
RW23 68 
RW24 91 

Min. 
Maximum Resistance Resis-

--F=l ~' ~#19B&SGa. 
~ g (.036 Dia.) tance (ohms) 

(ohms) .0025 .00175 
** Wire Wire 

0.10 530 1,550 
0.10 2,500 5,600 
0.10 900 2,500 
0.10 2,000 6,300 
0.10 4,000 10K 
0.10 4,500 12K 
0.10 B,OOO 18K 
0.10 8,250 23.8K 
0.20 12K 35K 
0.30 23K 68.5K 
0.47 3BK 112.5K 
0.56 41.5K 120K 
0.68 54K· 156K 
0.75 57K 167K 
0.91 72K 210K 

.0008 
Wire 
15K 
50K 
20K 
50K 
80K 

lOOK 
150K 
200K 
300K 
525K 
850K 
900K 
1.15M 
1.25M 
1.5M 

TERMINAL STYLE 1 

~Hole{<f>} 
~'1BO)l 

TERMINAL STYLE 4A 

1.88 Sid. 19th. 

ijttal 

~w #19B&SGa. 
Hole 11,- Ii (.036 Dia.) 

To Clear , 
#6 Screw 

(.150) 

TERMINAL STYLE 12A (NO LEAD) 
AND 13A (WITH LEAD) 

Dimensions in Min. Maximum Resistance 
Inches (mm) Resist- (ohms) 

Mounting Core anee .0025 .00175 .0014 
Center A Length B (ohms) Wire Wire Wire 

2.00 (50.8) 1.25 (31.8) 0.10 2.75K SK 15K 
2.75 (69.9) 2.00 (50.8) 0.10 6K lBK 35K 
4.25 (108) 3.50 (88.9) 0.20 13K 38K 75K 
5.50 (140) 4.75 (121) 0.25 19K 56K 110K 
6.75 (172) 6.00 (152) 0.35 25K 75K 140K 

Power Maximum 
Rating Resistance (ohms) FLAT STYLE - ADJUSTABLE 

TRW 
Type 

13/4AA 
2CA 
20A 
3CA 
30A 
40A 
4EA 
4HA 
6HA 
6Y2HA 
BHA 
8Y2HA 

10Y2HA 

350 

E 300 

3l 250 

a: 200 
~ 
~ 150 

~ 100 
E 
{!!. 50 

L 

at 25°C .0025 .00175 .0014 
(watts) Wire Wire Wire 

12 2.5K 5.6K 10K 
20 3K 9.5K 10K 
25 4.5K 12K 20K 
26 6K 18K 31K 
35 8.25K 23.8K 40K 
50 12K 35K 60K 
60 16K 45K 75K 
80 23K 68.5K 110K 

120 38K 112.5K lBOK 
130 41.5K 120K 220K 
160 54K 156K 280K 
175 57K 167K 300K 
225 72K 210K 350K 

TEMPERATURE RISE 

v ~ 
/' 

V 

/ 
/ 

o 102030405060708090100 
% Rated Load 

Power 
Dimensions In Inches (mm) Maximum Resistance (ohms) Rating Minimum 

TRW at 25°C Mounting Core Resistance .0025 ,00175 .0014 
Type (walls) Center A length B (ohms) Wire Wire Wire 

FRWA-21 40 2.75 (69.9) 2.00 (50.8) 0.1 6K 18K 35K 
FRMA-22 55 4.25 (108) 3.50 (88.9) 0.2 13K 38K 75K 
FRWA-23 70 5.50 (140) 4.75 (121) 0.25 19K 56K 110K 
FRWA-24 95 6.75 (172) 6.00 (152) 0.35 25K 75K 140K 

.. 
• Adlustable resistors are identifIed by adding the letter "A" to the deSignation of standard resistors. 

DERATING FOR SINGLE RESISTORS 
110 
100 

90 
aJ 80 
.3 70 

~ 60 
iii 50 
a:: 40 

~ 30 
o 20 

10 

"' I\. 
"' I\. 

"" 
"'-

....... , 
--25 50 100 150 200 250 300 350 

Ambient Temperature {a C) 

HOW TO ORDER 
Sample Part No.: 

FRWA - 23 - 470K -10% 

TRWType~ 
A = Adjustable 

Power-------' 
23 = 70 watts (See 
specification chart for 
other power ratings) 

Resistance Value -------' 
Expressed in ohms 
(Standard EIA/MIL values) 

Tolerance -------------' 
±5% standard for fixed resistors, 
±10% standard for adjustable and tapped 

RESISTIVE PRODUCTS DIVI$ION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607 I PHONE (704) 264-8861 I TWX 510-936-3241 
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4700 

WIREWOUND 
TEMPERATURE 
SENSING RESISTORS 

RESISTORS 

EIAIMIL Color Code -
First wide band indicates 
wirewound construction 

BWG SERIES Special positive TC 
alloy resistance wire 
wound on fiberglass core o Excellent linearity over wide 

temperature span 

o Fast response time 

o Small size 

o Economical cost 

~ " High temperature 

/ 

molded jacket 

BW-20G has cap 

o 1 watt, 2 watts 

o ±5%, ±10% tolerance 

o 0.1 ohm to 300 ohms 

o TCs as high as +5500 ppm/oC 

SPECIFICATIONS 
Temperature Coefficient Available Resistance in Ohms' 

PPM/oC % 1°C BW-20G (1 watt) BW (2 watts) 

~ 

- BWG has ring terminal 

LINEARITY 

4700 

4500 0.45 0.10t0100 0.20 to 300 g 350 1__---1I__---1-----.J~..y.--i 
5500 0.55 0.10 to 43 0.10 to 110 

• As supplied "cold" resistance values - measured at room ambient temperature. 

Temperature Range: -55°C to +150° 
Power Rating: 1 watt @ 50°C for BW-20G, 2 watts @ 70°C for BWG 
Standard Tolerance: ±5%, ±10% 
Maximum Continuous Working Voltage: E = VPR 
Minimum Dielectric Withstanding Voltage: 700V for BW-20G, 1 OOOV for BWG 
Minimum Insulation Resistance: 10,000 Meg 0 when dry,100 Meg 0 when wet 
Size Equivalent to RS344: CRU1 for BW-20G, CRU2 for BWG 
Size Equivalent to MIL-R-11 : RC-20 for BW-20G, RC-32 for BWG 

(38.1 ±3.2mm) 1 ~ ~ 1.500 ±.126 in. .14 A .J I 

b{:=~ .----------l I ~ II ~ ~f I~)I ~ 
B EIAIMIL/ I"" 

Color Code 

NOTE: First band is double width 
to designate wirewound 

5th band designates TC 
Green= +4500 ppm/oC 
Grey = +5500 ppm/oC 

t: 
Cll 

(J) 

g 3001------'1-----1-'¥:.....,.I<-j----I 
C\I 

~ 
~ 2501__---t--:HY-
t: 

'" U; 
'iii & 200 ~--;,Ic-+_--I__--I__---l 

150~-~~-~~-~~-~ o 50 100 150 200 
Temperature (0C) 

DIMENSIONS - IN. AND (mm) 
A B C 

TRW ±.010 ±.001 ±.008 
Type (.25) (.03) (.20) 

BW-20G .390 .032 .140 
(9.91) (.813) (3.56) 

BWG .562 .040 .225 
(14.3) (1.02) (5.72) 

HOW TO ORDER 

Consult factory. 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607/ PHONE (704) 264-8861 / TWX 510-936-3241/ TELEX 572359 
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4700 RESISTORS 4700 
-~ ... 
II~ •• 

THIN FILM 
RESISTANCE 
TEMPERATURE 
SENSING 
ELEMENT 

Conformal encapsulation system has minimal 
thermal resistance, to ensure extremely fast 
response time ~ 

Exclusive metal film process results in a r 
very linear, positive, 5500 ppm/oC /' -<-. 
resistance temperature characteristic ~..J 

TO SERIES 
D Proven metal film reliability 
D Fast thermal response 
D Positive temperature 

coefficient 

'lY 
Electroplated 

afford a wide range of resistances, and 
precision tolerances as close as .5% D Close tolerance 

D Superior linearity 
D Ultra miniature 

OFHyceadS 

One piece cap & lead assembly 

SPECIFICATIONS 
Resistance Range at 25°C: TD50 - 1000 

to 2KO, TD55 - 1000 to 3Kfl 
Temperature Coefficient: +5000 ±100 

ppm/oC at 25°C; +6000 ±120 ppm/oC 
at 100°C 

Tolerance at 25°C: ±.5%, ±1% or ±2% 
Oper. Temp. Range: -55°C to +175°C 
Interchangeability Accuracy: ±.9°C @ 

25°C for .5% tolerance - ±1.8°C @ 
25°C for 1% tolerance- ±3.6°C @ 
25°C for 2% tolerance 

Accuracy Limits: ±1.5°C for .5% toler
ance (-50°C to +1000 C) - ±3°C for 
1 % tolerance (-50°C to + 100°C) 
±6°C for 2% tolerance (-50°C to 
+100°C) 

Retracking Error: <.05% of nominal 
(~55°C to +175°C) 

Resistance Ratio: R @ 125°C/R @ 25°C 
=1.57 

Linearity: <1.2% maximum deviation 
from best straight line fit over any 

ENVIRONMENTAL PERFORMANCE 
Type of Test Maximum~R Typical ~R 

Thermal Shock (5 Cycles, -55°C to +175°C) .068% .040% 
Effect of Solder .15% .02% 
Moisture Resistance .50% .15% 
Load Life (2,000 hours @ + 125°C) .25% .15% 
High Temperature Exposure (2,000 hours @ +175°C) .50% .25% 

I Low Temperature Exposure (-65°C) - .05% 
Dielectric Strength .30% .20% 
Insulation Resistance >100Mn -
Terminal Strength .07% .03% 
Shock .058% .020% 
High Frequency Vibration .066% .0~5% 
Short Time Overload (1 watt, 1 minute) .062% .031% 
Noise - -35d8 

Note: Testing per MIL-R-55t82, except nOIse. 

DIMENSIONS - IN. AND (mm) 

IlLL 'I' L=1--.L 
,~ C) 

A 

Body Body Max. Clean Lead Lead 
TRW Length Diameter Lead Length Length Gauge 
Type L D CL ' LL A 

TD50 .152 ±.020 .065 ±.015 .200 1.00 #26 .016 
(3.86 ±0.51) (1.65 ±0.38) (5.08) (25.4) (0.41) 

TD55 .250 ±.031 .088 ±.O10 .325 1.50 #22 .0253 
(6.35 ±0.79) {2.24 ±0.25) (8.26) (38.1) (0.64) 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 

100°C interval between - 55°C and 
+ 175°C 

Thermal Time Constant: TD50 - 3.7 sec. 
maximum, TD55 - 5.5 sec maximum. 
(Time to achieve 63.2% of an applied 
step change in still air) 

Dissipation Constants:TD50-4.1 mW/oC, 
TD55 - 6.2 mW 1°C (Power required to 
raise sensor temperature 1°C in still 
air at 25°C) 

Degrees 
C 
55 

-50 
-45 
-40 
-35 
-30 
-25 
-20 
-15 
-10 
-5 

0 
+5 
+10 
+15 
+20 

TEMPERATURE 
VS. RESISTANCE 

R in Degrees R In Degrees 
Ohms' C Ohms' C 
633 +25 1000 +105 
661 +30 1021 +110 
682 +35 1044 +115 
704 +40 1071 +120 
726 +45 1099 +125 
747 +50 1124 +130 
769 +55 1150 +135 
789 +60 1178 +140 
811 +65 1206 +145 
833 +70 1234 +150 
857 +75 1264 +155 
882 +80 1292 +160 
907 +85 1321 +165 
924 +90 1350 +170 
941 +95 1381 +175 
968 +100 1411 

R In 
Ohms' 
1442 
1471 
1504 
1533 
1568 
1600 
1634 
1667 
1701 
1729 
1769 
1803 
1839 
1873 
1910 . 0 Based on actual measurements of 1 Yo tolerance 

TD Sensors that were 1000 ohms at 25°C 

HOW TO ORDER 
Sample Part No.: 

TD50 -1 % ~ 100 ppm/DC'_ 2Kn 
-:-=r 

TRW Type 
TD50= Va watt @ 70°C, 
1/20 watt @ 125°C 
TD55 = Va watt @ 70°C, 
1/10 watt @ 125°C 

Tolerance· ------' 
±.5%, ±t% or ±2% 
Temperature Coefficient· 
+5000 ±100 ppm/DC @ 25°C 
+6000 ±120 ppm/DC @ 100°C 
Resistance·--------....,-...J 
Standard Resistances at 25°C 
loon, 200n, 50 on 
1 Kn, 2Kn, 3Kn 
• Contact factory for non-standard T.C" tole.;ance 

and resistance requirements. 

4222 S. STAPLES STREET, CORPUS CHRISTI, TX 78411 / PHONE (512) 992-7900' TWX 910-876-1400 

1·2084 PG. 51 For manufacturers' sales offices refer to Manufacturers & Sales Office.s Directory EEM 1983 



4700 

SEMI-PRECISION 
HIGH VOL TAGE~ 
HIGH TEMPERATURE 
CARBON ALLOY 
RESISTORS 

CR SERIES 
o Power ratings specified at 200°C 

RESISTORS 4700 

o Voltage ratings as high as 
15,000 volts Proprietary carbon alloy film 

deposited on ceramic core 
o Completely inorganic 

construction with no outgassing 

o Withstand an open flame of 
up to 1600°F CR7 and CR8 have bare copperweld leads for welding; 

CR10 has tin-plated OFHC leads 

SPECIFICATIONS 
Resistance Operating Power Rating Voltage 

TRW Range Temperature at 200oC· Rating· 
Type (ohms) Tolerance (OC) (walls) (volts) 

CR7 500 to 30 Meg ±5% -65 to +350 1 8,000 

CR8 1K to 50 Meg ±5% -65 to +350 1.5 12,500 

CR10 2K to 100 Meg ±5% -65 to +350 3 15,000 

* Voltage and wattage dependent on resistance, operating temperature and environ
ment (i.e. Oil, Air, Vacuum, Inert, etc.) 

DIMENSIONS - IN. AND (mm) 

'~ 1.50 ±.125 .. ~ BL----.l I 1 (38.1 ±3.18) .. , I ~ 

~ ·~;;;;;;:jl---_..-...I-.- » .. 
LD I 

BD 

TRW 
Body 

Body Length Diameter Lead Gage 
Type (L Max.) (0 Max.) (A) 

CR7 .580 (14.7) .157 (3.99) I #20 .032 (.813) 
CR8 .938 (23.8) .157 (3.99) , #20 .032(.813) 
CR1o. 2.125 (54.0) .328 (8.33) #20 .032 (.813) 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 

POWER DERATING 
200°C 350°C 

7 

6 

'\ I 

~ 
1 

~ 5 
iii 
~ 4 
"0 
OJ 
0 

...J 3 
"0 
Ql 

iii 
2 0:: 

r'\ 1 

\f1> 1 
/0 1 

~ \1 
~ r\1 e- ~c9 ;\ 

~ \. ~11? '" 1 ' ........ ~~ \ i'... 
l""r--.; 
1 ~ ~ 

-20 60 140 220 300 
Ambient Temperature (0C) 

HOW TO ORDER 
Sample Part No.: 

I 

I 

I 
1 

I 
1 
1 
1 

I 
1 
1 
I 
I 

1 

CR8 ·'2M ·5% 

Type ~ CR7 = 1w at 200°C 
CR8 = 1.5w at 200°C 
CR10 = 3w at 200°C 

Resistance value (ohms) 
See specification table 
for resistances available. 

Tolerance-----------' 
±5% 

4222 S. STAPLES STREET, CORPUS CHRISTI, TX 78411 / PHONE (512) 992-7900 I. TWX 910-876-1400 
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4700 

GENERAL-PURPOSE 
HIGH-VOLTAGE 
FILM RESISTORS 

MV SERIES 
o Y2 watt to 90 watts 

o 10k to 1000 megohm range 

RESISTORS 

Polymer thick film 
element cured at 500°F ........ 
to ceramic substrate "-

4700 ... ~ ... ", .. 

Varnish coated for high voltage 
applications - clear mylar insulation 
available on some styles 

, Cap and lead assembly. o ±5%, ±10%, or ±20% 
tolerance 

Lug terminals on some styles 

SPECIFICATIONS-LUG TERMINALS OR COLLODIAL SILVER TERMINALS 
Minimum 

Peak Available Maximum Dimensions In Inches 
Volt· Resistance Available Resistor Resistor Width of 

Standard Special Power age ±10% ±5% Resist· Body Body Ceramic Sliver 
TRW Terminal Terminals Rating Rating or±20% Toler· ance Length Diameter Inside Bands 
Type Type Available (Watts) (KV)' Tolerance ance (Megs) BL BD Diameter #15 Term. 

MVC·l * Axial Leads 1 3.5 10K lOOK 1,000 1,00 +,03 .31 +,03 THO #6·32 --
MVC-2 * Axial Leads 2 7.5 25K lOOK 1,000 U5 +.03 .31 +.03 THO #6-32 
MVC-3 * Axial Leads 3 15,0 lOOK lOOK 1,000 3.00 +.03 .31 +.03 THO #6-32 
MVC-5 * Axial Leads 5 30.0 lOOK 200K 1,000 5.50 +.06 .31 +.03 THO #6·32 
MVX·l Axial Leads 1 3.5 lOOK lOOK 1,000 1.00 +.03 .25 +.03 
MVX-2 Axial Leads 2 10.0 lOOK lOOK 1,000 2.00 +.03 .25 +.03 
MVX·3 Axial Leads 3 15.0 lOOK lOOK 1,000 3.00 +.06 .25 +.03 -
MVH-2 * 4 15.0 lOOK 150K 1,000 2.50 +.05 .56 +.03 THO #6·32 
MVH-4 * 6 25.0 lOOK 400K 1,000 4.00 +.06 .56 +.03 THO #6-32 
MVL * 5 30.0 lOOK lOOK 1,000 4.50 .... 06 .50 +.03 THO #10-32 
MVF #15 #12 2 5.0 lOOK 25K 1,000 1.75 +.03 .31 +.03 .19 +.03 .38 +.03 
MVG #15 #12,16,17 4 7.5 lOOK lOOK 1,000 2.00 +.03 .56 +.03 .36 +.03 .56 +.06 
MVK #15 #12,16,17 10 20.0 lOOK 200K 1,000 5.00 +.06 .56 +.03 .36 +.03 .56 -+-.06 
MVJ #15 #12,16,17 5 10.0 lOOK 200K 1,000 3.00 +.03 .56 +.03 .36 +.03 .56 +.06 
MVP #15 #12,16,17 10 15.0 lOOK 400K 1,000 4.50 ±.06 .75 ±.03 .50 ±.03 .56 ±.06 
MVA #15 #16,17 20 25.0 200K 1.0 Meg 1.000 6.50 ±.06 1.12 ±.03 .75 ±.03 .56 ±.06 
MVO #15. #16,17 30 50.0 400K 2.0 Meg 1,000 10.50 ±.06 1.12 ±.03 .75 ±.03 .56 ±.06 
MVa #15 #17 50 50.0 500K 3.5Meg 1,000 10.50 ±.12 2.00 ±.05 1.56 ±.05 .68 ±.06 
MVR #15 #17 90 100.0 1 Meg 7.0Meg 1,000 18.5 -+-.12 2.00 -+-.05 1.56 +.05 .68 -+-.06 * Solder lug or screw mounted DIMENSIONS -IN. and (mm) 

• Rated continuous working volt· 
age determined by E = v'PA 
E should not exceed value listed 
in column above 

I--BL---j -.-L 
~t~===:: ~~~::;;;;;;:;a 

LBO FERRULE TERMINALS 20 AWG (.032 OIA.) 

Power Dimensions in Inches 
Rating (KV) Type "An 

at 250 C Rating· Terminal (Max.) Nominal Ferrule Ferrule Ferrule 
TRW Ambient Voltage Length Diameter Spacing Diameter Length 
Type (watts) Peak Overail "8" "C" flO" "E" 

MVp·2 10 15.0 #2 4.56 .75 ±.03 - .91 ±.03 .50 ±.06 

MVO·7 30 50.0 #7 12.00 1.12±.03 10.81 ±.06 .81 ±.03 .50 ±.06 

MVO·8 30 50.0 #8 12.00 1.12±.03 10.81 ±.06 1.12 ±.03 .50 ±.06 

MVQ·8 50 50.0 #8 11.72 2.00 -+-.05 10.56 ±.16 1.12 ±.03 .56 ±.03 

MVR-8 90 100.0 #8 19.94 2.00 -+-.05 18.56 ±.16 1.12 ±.03 .56 +.03 

• Rated continuous workmg voltage determined by E = v'PR .E should not exceed value listed in column above 

STANDARD TERMINALS 

t;l"ol 
A~ 

#7 AND #8 TERMINALS 

I' :-=1 

~, H~ 
#15 TERMINAL 

8 
#16 TERMINAL 

~ r-.25 

E 

#12 TERMINAL 

~oo 
.1~6~:t· ~ \+.22+ 

SOLDER LUG TERMINAL 

(~T~"~r 

RESISTIVE PRODUCTS DIVISION; TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607/ PHONE (704) 264·8861/ TWX 510·936·3241 

POWER DERATING 
100 

\Hi~h Ambie~t Temp~rature 
Derating Curve 

-g 80 
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TEMPERATURE RISE 
80 

70 

60 

50 

40 

/ 
/ 

V 

/ 
/ 

/ 
30 

20 
" / 

bI Load-Temperature Rise 
10 Operation in Free Air -

I I J 
o 20 40 60 80 100 

Per Cent of Rated Power 

HOW TO ORDER 
Sample Part No.: 

MVX1 - 510M -10% 

TRW TypI 
See specification table 
for types and power 
ratings available. 

Resistance ------' 
10K ohms to 1000M ohms 
in standard EIAIMIL values. 
See specification table 
for exact range. 

Tolerance ----------' 
±20%, ±10% or ±5% • 

See specification table for availability. 

1· 2086 po. 53. For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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RESISTANCE 
STRIPS & DISCS 

SPECIFICATIONS 
ELEMENTS 
TRW resistance strips consist of a high 
grade paper-base phenolic laminate with 
the resistance material permanently 
bonded to the surface. Disc resistors are 
simply die stamped from a resistance 
strip. 
Strips can be supplied with a low
resistance colloidal silver contact coat
ing over' any portion of the surface where 
a low-resistance positive contact is de
sired. On discs, inner and outer rings of 
colloidal silver are applied to provide 
contact with coaxial line fixtures. 

- 70 
E 60 
:;; 50 
a: 40 

~ 30 
~ 20 
(J) 

E 10 
(J) 

I-
l/ 
o 

RESISTORS 

o 
TEMPERATURE RISE 

v-
V 

-' 
~ 

V 
V 

0.2 0.4 0.6 0.8 
Load (watts/sq. in.) 

TOLERANCE 

1.0 

For both strips and discs, mechanical 
pressure type contacts must be used 
rather than soldered connections. 

RESISTANCE VALUES 

Standard tolerance is ±20%. Special 
tolerances of ±15% and ±10% are 
available on special order. 

Strips are available with resistances from 
19 ohms/square to 1.0 megohm/square. 
Standard disc values range from 5 ohms 
to 100,000 ohms. 

VOLTAGE RATING 
Maximum rated voltage is 500 volts per 
inch of current path. 

Silver 
Coating 

DISC DIMENSIONS* -IN. AND (mm) 
TRW 
Style A B C 
DRT .25 (6.35) .22 (5.59) .12 (3.04) 
DRU .28 (7.11) .22 (5.59) .12 (3.04) 
DRX .38 (9.65) .28 (7.11) .12 (3.04) 
ORB .50 (12.7) .38 (9.65) .12 (3,04) 
DRD .63 (16.0) .44 (11.2) .19 (4.83) 
DRF .75(19.1) .50 (12.7) .25 (6.35) 
DRJ 1.00 (25.4) .75 (19.1) .25 (6,35) 
DRN 1.50 (38.1) 1.25 (31.8) .25 (6.35) . 

0 
.076 (1.93) 
.076 (1.93) 
.076 (1.93) 
.076 (1,93) 
.076 (1.93) 
.076 (1.93) 
.076 (1.93) 
.076 (1.93) 

-+I I'!::-. 2 5 
(6,35) 

Tt 
+.005 (.127) 
.027 (,686) 
.027 (.686) 
.027 (.686) 
.027 (,686) 
.027 (.686) 
. 027 (.686) 
.027 (,686) 
.027 (.686) 

• Special sizes available on request. Sizes Include standard dimensions for colloidal silver contact rings. 
t Other thicknesses available on special order. 

STRIP DIMENSIONS - IN. AND (mm) 
TYPE 1 

Length Between Total 
Terminals ±.06 Strip Width (W) +.03 

12 (305) 0.88 (22.4) 
12 (305) 1.19 (30.2) 
12 (305) 1.38 (35.1) 
12 (305) 1.50 (38.1) 
12 (305) 1.75 (44.5) 
12 (305) 2.75 (69.9) 

TYPE 2 
Width (W) + .06 L+.03 C+.03 

12 (305) .38 (9.7) 0.88 (22.4) 
1;2 (305) .69 (17.5) 1.19 (30.2) 
12 (305) .88 (22.4) 1.38 (35.1) 
12 (305) 1.00 (25.4) 1.50 (38.1) 
12 (305) 1.25 (31.8) 1.75 (44.5) 
12 (305) 2.25 (57.2) 2.75 (69.9) 

Thickness 
Thickness +.005 

.027 (.686) 

.027 (.686) 

.027 (.686) 

.027 (.686) 

.027 (.686) 

.027 (.686) 

Thickness + .005 

.027 (.686) 

.027 (.686) 

.027 (.686) 

.027 (.686) 

.027 (.686) 

.027 (.686) 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 28607/ PHONE (704) 264-8861/ TWX 510-936-3241 

TEM PERATURE-RESISTANCE 
CHARACTERISTICS' 

4700 

Q) 

g+16 
5 .... Curve No. Resistance Per Square 

~ +12 
'iii ~ 

1 
2 
3 

50 ohms 
500 ohms -

5,000 ohms 

(!£ +8 4 ...... 4 50,000 ohms -
~ '" 

5 500,000 ohms 

.S +4 
Q) 

3 
2 = 1/1-~ 

2 
;? 0 1 

.........::; ...... 3 Ol t5 -4 t"--~-
rfi. -6 

-40 o +40 +80 
Temperature (0 C) 

VOLTAGE COEFFICIENT 
The voltage coefficient of resistance is 
negative and varies from approximately 
- 0.001 % /volt/inch of active strip length 
(for coatings of 19 ohms/square) to 
-0.03% /volt/inch of active strip length 
(for coatings of 1.0 megohm/square). 

TEMPERATURE COEFFICIENT 
The temperature coefficient of resistance 
between 25 0 and 80 0 C varies from 
+ 0.05% /oC (for coatings of 19 ohms/ 
square) to -0.12% /oC (for coatings of 1.0 
megohm/square). Approximate tempera
ture resistance characteristics for tem
peratures ranging from -550 to +80°C 
may be determined from the curve above. 

AGING 
At room temperature, the resistance will 
remain within ±5% of the original value 
over extended periods of time. 

HUMIDITY 
Change of resistance during exposure to 
90% relative humidity for 100 hours at 
400 C is approximately +5% for low
resistance coatings. This increases some
what with resistance value. At comple
tion of the humidity test, the resistance 
returns very closely to its original values 
within a few days . 

POWER RATINGS 
Maximum power load should be such 
that the maximum surface operating tem
perature does not exceed 80aC. The 
allowable load per square inch for an 
ambient temperature of 25°C on a resist
ance strip suspended in free air is 0.95 
watts. 

HOW TO ORDER 
To order standard resistance strips, spe
cify the type of strip desired, total width 
of strip, resistance value in ohms/square, 
and quantity desired. For special resist
ance strips, provide these specifications 
and as much information as possible 
about the proposed application. 
Standard concentric disc resistors should 
be ordered by the disc type, total resist
ance between silver terminals, and re
sistance tolerance. For special concen
tric discs, give all dimensions shown on 
the drawing at left, plus total resistance 
between silver terminals and resistance 
tolerance. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 54 1·2087 



4700 

MOLDED 
JUMPER WIRES 

ZEROHM 
o Straight-through wire

no internal connections 

o Molded jacket is standard 
V4 -watt size 

o Supplied on lead tape and 
reel for automatic insertion 

SPECIFICATIONS 
Maximum Resistance: 0.01 ohm 
Lead Material: Leads are copperclad 

steel with TRW's 30/70 solder alloy 
coating to allow both welding and 
soldering operations 

Body Material: Electrical grade, high 
performance, molding compound 

Minimum Insulation Resistance: Dry, 
10,000 megohm; Wet, 100 megohm 

DIMENSIONS - IN. AND (mm) 

RESISTORS 

Minimum Dielectric Withstanding 
Voltage: Atmospheric, 500V RMS; 
Reduced, 325V RMS 

Insulation Flammability: Resistor 
insulation is self extinguishing within 
10 seconds after externally applied 
flame is removed 

Current Rating: 25 amps at 25°C, 
derating to 0 amps at 150°C 

r-.-- 1.50 ±.125 -...., .... 14 ...... -- .250 ±.015 ----..J I . (38.1 ±3.18) (6.35±.381)~~ 

9(.02
3
5 ±OO1 K I , I~L:::::.o~:o ["":-.0-08-.... 

. 6 5 ±.025) Single black color band (2.29 ±.203) 
den'otes zero resistance. 

AVAILABLE THROUGH AUTHORIZED TRW RESISTOR DISTRIBUTORS 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 
P.O. BOX 1860, BOONE, NC 286071 PHONE (704) 264-8861 1 TWX 510-936-3241 

Black band indicates 
zero resistance 

APPLICATIONS 

4700 

Molded jumper wires or crossovers, as 
they are sometimes called, are basically 
interconnection devices between points 
on a PC board. 

Generally they are used for the following 
reasons: 

• Inability to connect two points on a 
PC board due. to other circuit paths 
which must b'e crossed over. 

• An after-the-fact design change that 
requires new point connections. 

• Circuit tuning by changing point con-
nections. 

TRW's molded jumper wires offer a quick 
simple solution to these problems. They 
are especially suited for automatic ma
chine insertion on lead tape, and are 
available in all packaging styles includ
ing pre-cut and formed leads for manual 
insertion . 

1· 2088 PG. 55 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4700 RESISTORS 

TRW SALES OFFICES 
ALABAMA 
HUNTSVILLE (35805) 
TRW/ECG 
2707 Artie Street, Suite 12 
(205) 533-7600 

ARIZONA 
SCOTTSDALE (85251) 
TRW/ECG 
6728 E. Avalon Dr., Suite A 
(602) 944-0441 

CALIFORNIA 
LOS ANGELES (90064) 
Q. T. Wiles & Associates 
11340 W. Olympic Blvd., Suite 355 
(213) 478-0183 

MT. VIEW (94043) 
Straube Associates 
2551 Casey Avenue 
(415) 969-6060 

SAN DIEGO (92111) 
Q. T. Wiles & Associates 
7B94 Dagget Street, Suite 103 
(619) 571-1544 

SANTA ANA (92705) 
Q. T. Wiles & Associates 
2101 E. Fourth Street, Bldg. B 
(714) 973-2162 

WOODLAND HILLS (91364) 
Q. T. Wiles & Associates 
22900 Ventura Blvd., Suite 260 
(213) 883-7130 

COLORADO 
WESTMINISTER (80030) 
Straube Associates 
3699 West 73rd Avenue 
(303) 426-0890 

CONNECTICUT 
ROWAYTON (06853) 
TRW/ECG 
137 Rowayton Avenue 
(203) 853-4466 

FLORIDA 
ORLANDO (32809) 
TRW/ECG 
6220 S. Orange Blossom Trail 
Suite 151, Bldg. 1 
(305) 8~7-3650 

FT. LAUDERDALE (33309) 
TRW/ECG 
1001 N.W. 62nd Street, Suite 306F 
(305) 772-3000 

GEORGIA 
NORCROSS (30092) 
TRW/ECG 
3300 Holcomb Bridge Road, Suite 249 
(404) 447-6154 

IDAHO 
BOISE (83704) 
N. R. Schultz Co. 
1074B N. Cole Road, P.O. Box 4545 
(208) 377-8686 

ILLINOIS 
CHICAGO (60631) 
TRW/ECG 
5725 E. River Road, Suite 635 
(312) 693-7730 

INDIANA 
FORT WAYNE (46804) 
R. O. Whitesell & Associates 
3426 Taylor Street 
(219) 432-5591 

INDIANAPOLIS (46219) 
R. O. Whitesell & Associates 
6691 E. Washington Street 
(317) 359-92B3 

KOKOMO (46901) 
R. O. Whitesell & Associates 
1B25 S. Plate, Suite A 
(317) 457-9127 

IOWA 
CEDAR RAPIDS (52402) 
C. H. Horn & Associates 
4403 First Avenue S.E., Bldg. #411 
(319) 393-8703 

KANSAS 
DE SOTO (66018) 
Midtec Associates Inc. 
7702 Mize Road 
(913) 441-6565 

KENTUCKY 
LOUISVILLE (40223) 
R. O. Whitesell & Associates 
110 Daventry Lane, Suite 210 
(502) 426-7696 

MASSACHUSETTS 
FRAMINGHAM (01701) 
TRW/ECG 
Five Speen Street 
(617) 620-0625 

MICHIGAN 
GRAND RAPIDS (49506) 
R. O. Whitesell & Associates 
688 Cascade W. Parkway,S.E. 
(616) 942-5420 

ST. JOSEPH (49085) 
R. O. Whitesell & Associates 
1822 Hilltop Road 
(616) 9B3-7337 

SOUTHFIELD (48075) 
R. O. Whitesell & Associates 
18444 West Ten Mile Road 
(313) 559-5454 

MINNESOTA 
MINNEAPOLIS (55420) 
TRW/ECG 
3050 Metro Drive, Suite 301 
(612) 854-6616 

MISSOURI 
ST. LOUIS (63141) 
Jack Macke Co. 
11710 Administration Drive, Suite 31 
(314) 432-2830 

NEW YORK 
ROCHESTER (14623) 
TRW/ECG 
130 Metro Park 
(716) 424-2830 

NORTH CAROLINA 
GREENSBORO (27407) 
2302 W. Meadowview Road 
110 Morehead Building 
(919) 852-4676 

OHIO 
CINCINNATI (45231) 
R. O. Whitesell & Associates 
1172 W. Galbraith Road 
(513) 521. -2290 
CLEVELAND (44131) 
R. O. Whitesell & Associates 
6000 W. Creek Road, Suite 21 
(216) 447-9020 
COLUMBUS (43229) 
R. O. Whitesell & Associates 
6161 Busch Boulevard, Suite 108 
(614) B88-9396 
DAYTON (45439) 
R. O. Whitesell & Associates 
4133 Dixie Avenue 
(513) 298-9546 

OREGON 
BEAVERTON (97005) 
N. R. Schultz Co. 
13095 S.w. Henry Avenue 
(503) 643-1644 

PENNSYLVANIA 
BALA CYNWYD (19004) 
TRW/ECG 
#2 Bala Cynwyd Plaza, Suite 909 
(215) 667-3400 
PITTSBURGH (15238) 
R. O. Whitesell & Associates 
1360 Old Freeport Rd., Suite 1-B 
(412) 963-6161 

TENNESSEE 
GREENVILLE (37743) 
R. O. Whitesell & Associates 
942 Snapp Ferry Road 
(615) 639-6154 

TEXAS 
AUSTIN (78731) 
TRW/ECG 

4700 

3409 Executive Center Drive, Suite 139 
(512) 345-2331 
EL PASO (79935) 
TRW/ECG 
2267 Trawood Building #3 
(915) 594-8259 
DALLAS (75379) 
TRW/ECG 
17000 Dallas Parkway, Suite 200 
P.O. Box 79666B 
(214) 248-8000 
HOUSTON (77074) 
TRW/ECG 
9000 S.W. Freeway, Suite 116 
(713) 772-5541 

UTAH 
SALT LAKE CITY (84115) 
Straube Associates 
3509 South Main Street 
(801) 263-2640 

VIRGINIA 
RICHMOND (23229) 
TRW/ECG 
8000 Franklin Farms Drive, Suite 217. 
(804) 288-8334 

WASHINGTON 
BELLEVUE (98015) 
N. R. Schultz Co. 
300 120th Avenue, N.E. 
Suite 210, Bldg. 4 
(206) 454-0300 

WISCONSIN 
BROOI<FIELD (53005) 
TRW/ECG 
16535 W. Blue Mound Road, SUite 208 
(414) 784-7773 
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4700 

(303) 242-0810 

RESISTORS 

FEATURES 

4700 

metal foil resistor 
niAOGA® process 

very high precision 
and stability 

o MIL QUALIFICATION 
TORNC90Y 

• VERY TIGHT TOLERANCES ±0.005% to ±1% - Matching to 0.002% 
• VERY LOW TEMPERATURE COEFFICIENT 

typical « ±3 ppm/"C (-55° to +155°C) ± 1 ppm (O°C to + 60°C) 
tracking to 0.5 ppmrC 

• VERY HIGH STABILITY < 25. ppmjyear or < 50 ppm/3 years (shelf life) 
• NEGLIGIBLE RISE TIME approx. 1 X 10-9 sec. 

STANDARD ELECTRICAL SPECIFICATIONS 

ULTRONIX MIL 70°C 
TYPE TYPE RATING 

RCK02A RNC90Y 0.5W 

RCK04 1.0W 

RCK05/05A 1.2W 

RCK06 1.5W 

PHYSICAL CONFIGURATIONS 

Type Dim. A Dim. B 
.320 .375 

RNC90Y (8.13) (9.52) 

.295 .315 
RCK02A (7.5) (8.0) 

.591 .413 
RCK04 (15) (10.5) 

.890 .413 
RCK05 (22.6) (10.5) 

.890 .413 
RCK05A (22.6) (to.5) 

1.200 .531 
RCK06 (30.5) (13.5) 

TEMPERATURE COEFFICIENT 

i'o.., 

MAX 
125°C WORKING 

RATING VOLTAGE 
0.33W 300V 

0.6W 350V 
0.9W 500V 
1.2W 650V 

Dim. C Dim. D 

.120 .150 
(3.05) (3.81) 

.098 .150 
(2.5) (3.81) 

.138 0400 
(3.5) (10.16) 

.138 .700 
(3.5) (17.78) 

.138 ,650 
(3.5) (16.51) 

.256 .900 
(6.5) (22.86) 

AR ppm 
R 

RESISTANCE RANGE OHMS 
±0.02% ±0.1 %, ±0.2% 

±0.005% ±0.01 % ±0.05% ±0.5%, .±1 % 

500-200K 250-200K 100-200K 10 -200K 

500-40QK 250-400K 100-400K 20-400K 

1500-600K 750 -600K 300 -600K 30 -600K 

2000-800K 1000 -800K 400 -800K 40-800K 

B 
MAX .I 

Ii I 
II I 

o. 4 mini. 

1.0 MIN I 
I 
I 
I 

r----' 
.. I D 

I 
! 

~ .... 
___ *",,11-- 0 0.024 

(0.6) 

o(ooloS V The T.C. of RCK resistors is always better than± 5 ppm/"C in 
the temperature range -55°C to +155°C. 

~ ~'b +200 ~I'" More generally, the T.C. is positive towards the very low 
temperatures, typical values +3 ppm/"C for :-55°C . ....... 

~ +00 ./ 
." 

~ oV 
.-- .--I""'" ~ 100 r"'-... , 

V -200 
........ 
~ 

./ -BOO 
." -1400 

-50 -30 o 30 80 

I""11III ....... 
........ 
~ 

........ 
..... , , 

~ 

90 100 150 

It is negative towards the high temperatures, typical value -3 
ppm/"C for +155°C. 

For temperature variations of about 20 to 30°C from the 25°C 
'. ambient temperature, the T.C. is very low. 

In the temperature range DoC to +60°C it can be reduced to a 
value below ± 1 ppm;oC . 

For a group of resistors, T.C. matching can be made to better 
than ± 0.5 ppm/"C. 

. Consult ULTRONIX. 

" ------ ~-----------
------------------------------------
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4700 RESISTORS 

SPECIFICATIONS 

ELECTRICAL 
RESISTANCE RANGE ........................... 10 to aoc 

. RESISTANCE TOLERANCE ..................... ± 0.0059 
POWER RATING ................................ 0.5 W to 
T.C. LIMIT ........................................ ± 5 ppn" _ 
DIELECTRIC VOLTAGE .......................... 750 V RMS 
INSULATION RESiSTANCE ...................... > 10eM 
THERMAL RESISTANCE ........................ 0.14'C/mW 
THERMO-ELECTRIC EFFECT .............. , .... 0.5 fJV for 1 'c of difference between leads 

(303) 242-0810 MECHANICAL 
MECHANICAL ................................... insulated case 
RESISTIVE ELEMENT ........................... nickel-chromium 
TERMINAL LEADS ................... ; .......... tinned copper or UE6P weldable solderable type 

C MIL-STD 1276 
UNIT WEIGHT ........................................ 0.3-1-2-4g 

ENVIRONMENTAL 
TEMPERATURE LIMITS ......................... -55'C +175'C 

ENVIRONMENTAL PERFORMANCE SPECIFICATIONS 

REQUIREMENTS 

NF C 83220 TYPICAL 
TESTS MIL-R-55182E CECC 40300 DRIFTS 

OVERLOAD ±0.05% ±0.01%. ±0.002% 
TEMPERATURE CYCLING ±0.05% ±0.01% ±0.002 
TERMINAL STRENGTH ±0.02% ±0.01% ±0.001% 

RESISTANCE TO SOLDERING HEAT ±0.02% ±0.01% ±0.002% 

VIBRATIONS (LIFE TEST) ±0.02% ±0.01% ±0.002% 

MOISTURE RESISTANCE ±0.05% ±0.003% 
Insulation R. > 102MO - Insulation R. > 104MO 

±0.05% ±0.05% ±0.005% 
LOAD LIFE 

±0.05% @ 175'C - ±0.01% 
HIGH TEMPERATURE EXPOSURE - ±0.05% @ 155'C ±0.005% 

HUMIDITY ±0.05% ±0.003% 
(STEADY STATE) 56 DAYS - Insulation R. > 102MO Insulation R. > 104MO 

RESISTOR NETWORKS 

POWER RATING CHART 

1,5 IACI( 108 

i"""'o 

"'" ~ 
1,2 !< 

~ 

'" 1 

IH!;; .05 ..... , 
IRCK 04 ........ 

~ 1 
a: 
w 

~ 
~ 

"""' 
~ ~ 

r--.. ~ _\ 
C 
w 

0,5 
~ 

IRCI ,O~ 

1\ 'l' -- ....... r-- , 
l'~ I!!!!. 

......... ~~ 
0 ~ ~ 

o 25 50 75 100 125 150 
TEMPERATURE IN DEGREES CELSIUS 

POWER RATING 
In order to increase the stability, it is recommended to 
reduce the nominal power (pn) in relation to tolerance, 
± 0.1 % to ± 0.05% reduction 1/4 Pn 
± 0.02% to ± 0.01 % reduction 1/2 Pn 
± 0.005% reduction 3/4 Pn. 

175 

IN "04" PACKAGE SIZE IN "06" PACKAGE SIZE 

C)'YC)'Y mm 
RE21 
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RESISTORS 4700 

(303) 242-0810 

SPECIFICATIONS 
MINIMUM VALUES 
GenerallyO.10 for 1% and 0.5% and 100 .forO.1 % and tighter. 

TOLERANCES (±) 
Standards are 0.005%, 0.01 %, 0.02%, 0.05%, 0.1 %, 0.5% and 1 % 
depending on style and value. 

I MIL STYLE 
It,OWER RATING 

MAXIMUM VALUE 0 T 125·C (WATTS) 

ULTRONIX! MIL-R MIL-R MIL-R MIL-R ~ MAX. 
TYPE i 93 39005 93 39005 COMM. MIL COMM. VOLTS 

123A i - I - - - i 60K - 0.05 150 

118A ! - - - - 160K - 0.05 150 

122A - ! - - - ! 175K - 0.05 150 

102A - I - - - I 250K - 0.10 150 

lOlA - - - - . I 318K - 0.10 300 

101P i - i - - - : 400K - 0.12 150 
I 

103A - - - - ~ 400K - 0.10 150 

105A I - i - - - 468K - 0.125 300 

102P - - i - - 680K - 0.12 150 

184A 
, I 810K I 0.125 300 - I - - - -

185A I - jRBR74 - 6.52K 900K I 0.125 0.125 300 

202A ! RB56 iRBR75 42K 150K 925K 0.125 0.25 200 

, 203A RB56 iRBR56 . 42K 220K 1M 0.125 0.25 200 
I 202PA - - ! - - 1.2M - 0.15 300 

203PA : RB71 tRBR71 ! lOOK 150K 1.3M 0.125 0.25 150 

i 203PC 
, 

- I - - - 1.3M - 0.25 150 

205A RB55 RBR55 ! BOK 332K 1.9M 0.15 0.33 400 

207A ! RB54 iRBR54 1170K 562K 3.0M 0.25 0.50 800 
; i 308A , - RBR76 - - 3.0M - 0.60 800 f-----.--

210A I - - 4.0M 0.50 800 I i - - -
307A RB53 RBR53 320K 1.1M 5.3M I 0.33 0.60 BOO 

310A ; 
RB52 RBR52 1610K 1.21M 7.3M 0.50 1.00 800 , 

-- i 
i 510A RB57 iRBR5~ I 830K 1.37M 10M 0.75 1.25 800 

! 515A - 1 - I - - 30M - 1.50 1200 

517A - ! - i - - 140M - 1.75 1200 

520A - - - - 40M - 2.00 1200 

A 1'/." • I-- B -1- (31.75) Min. -I 
==-===ll 1=1 == ,-

wirewound resistors 
very high precision 

and stability 

MIL QUALIFICATION TO 
MIL-R-39005 AND MIL-R-93 

TEMPERATURE COEFFICIENTS 
± 5 ppmrc standard for 100 and above. Higher 
T.C.'s on low ohmic values. 
±1 ppmrc available. TC match to ±0.5 ppmrc. 
High T.C.'s up to + 6000 ppm;oC are available. 

_ .. -

A 

.100 (2.54) 

.130 (3.30) 

.123 (3.1'2) 

.1~0 (2.79) 

.130 (3.30) 

.300 (7.62) 

.150 (3.81) 

.160 (4.06) 

.250 (6.35) 

.187 (4.75) 

.188 (4.78) 

.250 (6.35) 

.250 (6.35) 

.250 (6.35) 

.270 (6.86) 

.250 (6.35) 

.250 (6.35) 

.250 (6.35) 

.312 (7.92) 

.250 (6.35) 

.375 (9.53) 

.375 (9.53) 

.500 (12.70) 

.500 (12.70) 

.500 (12.70) 

.500 (12.70) 

DIMENSIONS ± .020 

LEADS 
B C D (AWG) 

.230(5.84) - - 24 

.180 (4.57) - - 26 

.218 (5.54) - - 24 

.250 (6.35) - - 24 

.375 (9.53) - - 22 

.320 (8.13) .150 (3.81) .110 (2.79) 22 

.300 (7.62) - - 22 

.500 (12.7) - - 22 

.250 (6.35) .125 (3.18) .125 (3.18) 22 

.375 (9.53) - - 22 

.500 (12.70) - - 22 

.310 (7.85) - - 20 

.343 (7.85) - - 20 

.250 (7.75) .200 (4.44) - 22 

.320 (B.13) .200 (5.08) - 22 

.312 (7.93) .150 (3.Bl) - 22 

.500 (12.70) - - 20 

.750 (19.05) - - 20 

.810 (20.57) - - 20 

1.00 (25.40) - - 20 

.750 (19.05) - - 20 

1.00 (25.40) - - 20 

1.00 (25.40) - - 20 

1.50 (38.10) - - 20 

1.75 (44.45) - - 20 

2.00 (50.80) - - 20 

~IDI- r B -I ...l r.-, A r--l=== C 
W.L~T 

STYLES XXXA STYLES XXX PA/PC STYLES XXX P 
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4700 

Grand Junction 
Colorado 81502 

(303) 242-0810 

RESISTORS 4700 

wirewound resistors 

axial leaded power 
MIL QUALIFICATION TO 
MIL-R-39007 and MIL-R-26 

POWER WIREWOUND RESISTOR SELECTION GUIDE SPECIFICATIONS 
MINIMUM RESISTANCE POWER RATING AT 2S C MAXIMUM VALUE 

MIL-R-26 MIL-R-26 
OMMERCIAL CHAR U CHARV MIL-R-.\;)OO( 

1W/1.SK - -

lW/1.2SK lW/1K - -
--~-.-.-

1.SW/1.2SK - - lW 1.00K ._-
2W/3.16K lW/3.16K 

,w-" I=< 2W/3.16K 2W/2.67K 

2W/3.16K -

3W/10K -

3W/11K - - 3W 4.12K 

3W/11K 3W/1 O.SK - -

4W/20K - - -

SW/38K SW/12.1K SW!12.1K 

6.5W/4SK - 6.SW/8.2K -
.. -

7W/38K - - 7Wi12.4K 

8W/84K - - -
-.- ----.-

10W/115K 10W/39.2K - 10W/39.2K 

11W/115K - 11W/20K -

POWER RATING: 
In order to maintain a constant maximum hot spot 

temperature, it is necessal)' to limit the applied power 
to the resistorwhen operating in environments having 
an ambient temperature higher than 25'C. The chart 
below shows this operating for characteristic U resis
tors of 1 % tolerance and characteristic V resistors of 
3% and looser tolerance. 

100 

80 

60 

40 

20 
o 

~1Io.. .... 
I I 

j I 
~"'" I I ...... 

~ Characteristic V 

Characteristic U r--+-J. 
"'N 

AMBIENT TEMPERATURE, 'c 

.. 

1"---"", 

Closer tolerances require further derating as follows: 
Tolerance % of rated power at 25'C. 
±0.5% 72 
±0.25% 61 
±0.1% 50 

"'RODUCT SE LEe nON 

MIL R 
UL TRONIX :.!l; 

MS10l 

MSl RWtll 

MSIB 
--t--o 

Me") RW/o 

MS2 RW80 
1-----

MS2B 

CSJ RW69 

MSJB 

CS4 RW,9 

CS5 

CS6 RW74 

CS7 RW67 
---t----. 

CS6 

csa 
t-.--.-t--. 

CSlO RW78 

CS11 RW68 

'T 

ULTRONIX 
TYPE 

MS101 

MS1 

MS2 

MS3 

LOS 3 

CS4 

LOS 5 

S6 

pS7 

~S8 

810 & CS11 
-

--
MIL n 
3;)00, 

RWRIlI 
I 

0.10 for solenoid winding depending on 
tolerance 

100 for non-inductive winding 

TOLERANCES AVAILABLE 
±O. 1 Ofo. 0.25%. 0.5%. 1 %. 3%. 5%. & 10% 

~ 
TEMPERATURE COEFFICIENTS 
Standard ± 90PPM/C R<lO 

I 

RWRtlO 

I 
RWR89 I 

RWR74 

J 
RWR84 

RWR78 

± 50PPM/C 10SR<100 
±20PPM/C R~ 10 

Special to + 6000PPMlC 

NON INDUCTIVE WINDING-ADD 
PREFIX N 
Divide maximum resistance by two. 
Multiply maximum working voltage by 0.707 
Where possible, specify maximum inductance 

or capacitance allowable at a specific 
frequency. 

DIMENSIONS 

0/Diameter, D Length, L 0/Lead 
inch mm inch mm [AWG inch mm 

.093 max 2.4 max .343 max 8.7 max 24 .020 0.51 

.085±.020 2.16±0.51 .250 ±0.31 6.35 ± 0.79 24 .020 0.51 

.094±.031 2.39 ± 0.79 .406 ± .031 10.31 ± 0.79 24 .020 0.51 

.187±.031 4.75 ±0.79 .560±.062 14.22 ± 1.57 20 .032 0.81 

.200 ±.031 5.08 ±0.79 .500± .062 12.70 ± 1.57 20 .032 0.81 

.187 ± .031 4.75 ±0.79 .560± .062 14.22 ± 1.57 20 .032 0.81 

.187±.031 4.75 ± 0.79 .812±.062 20.62 ± 1.57 20 .032 0.81 

.312 ± .031 7.92 ±0.79 .875± .062 22.22 ± 1.57 18 .040 1.02 

.312 ±.031 7.92 ±0.79 1.000 ± .062 1!5.40 ± 1.57 20 .032 0.81 

.469 ± .031 1.91 ± 0.79 1.375 ± .062 34.92 ± 1.57 18 .040 1.02 

.375 ± .031 9.S2 ±0.79 1.780 ±.062 45.21 ± 1.57 18 .040 1.02 
---

LEAD LENGTH = 1.50 (38.10) MIN 
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4700 

(303) 242-0810 

RESISTORS 4700 

wirewound resistors 

10 TO 50 WATTS 

ALUMINUM HOUSED
CHASSIS MOUNT 

The RH Series provides high dissipation, light weight and small volume, complete environmental protection, electrical 
insulation 107 MQ, mechanical strength, easy mounting, high stability <O.050f0/year, low temperature coefficient, low 
ohmic values. 

~---

Power Max. Max. Minimum Value (ohms) VS. Tolerance 
Ultronix Rating Rated Value Le.ngth Height 

Type at 25 C Voltage (ohms) 0.1% 0.5% 1% 2% 5% 10% ±.02(.5) Max. 

RH5 lOW 160V 11.8K 4.7 1.2 0.6 0.3 0.1 0.Q1 .64 (16.3) .35(8.9) 

RH10 12.5W 250V 17K 4.7 1.2 0.6 0.3 0.1 0.009 .75(19) .43 (11) 

RH25 25W 550V 54K 1.4 0.15 0.06 0.03 0.Q15 0.0075 1.10(28) .59(15) 

"lH50 50W 1285V 130K i 104 0.15 0.06 0.03 0.015 0.0075 1.97 (50) .59(15) 
.. -

Power Rating based on proper heat sinking: 413cm2 for RH5 and RH10. 536cm2 for RH25 and RH50 

HERMETICALLY SEALED- ULTRA-HIGH STABILITY 
• Accuracy to 25 ppm absolute • Zero voltage coefficient 
• Shelf life to 10 ppm/year • Noise free 
• Temperature coefficient to ±1 ppmrC • Low thermal EMF 

Power Maximum Maximum Dimensions 
Ultronix Rating. Rated Value Leads 

Type at25°~ Voltage (ohms) D±.OI (.25) Ll ±.02(.51) L2 ±.03 (.76) AWG 

HS185A .125W 300 1.72M .187(4.75) .500 (1 2.70) .625 (15.88) 22 

HS205A .25W 300 3.16M .250(6.35) .500 (12.70) .562 (14.27) 20 

HS207A o4W 600 5.88M .250(6.35) .750 (19.05) .812 (20.62) 20 

HS210A .5W 600 9.80M .250(6.35) 1.000 (25.40) 1.063 (27.00) 20 

HS307A .6W 600 11.0M .375 (9.53) .750 (19.05) .850 (21.59) 20 

HS310A .8W 600 18.4M .375 (9.53) 1.000 (25.40) 1.060 (26.92) 20 

HS510A 1.0W 600 40.5M .500 (12.70) 1.050 (25.40) 1.120 (28.45) 20 

HS520A 1.8W 900 81.5M .500 (12.70) 2.000 (50.80) 2.160 (54.86) 20 

Power Maximum Maximum 
Ultronix Rating Rated Value 

Type at 125°C Voltage (ohms) 

HS101P .3W 300 450K Dimensions: see drawing. 

WL'~ 
====iJ:j4 ~~ = 

t I_ Ll -1_1.5 min.J 

l 1""- .400(10.16) 1 . \r- .425 (1 0.80) 

~I- .~25 (13.34) MAX 

_J 
IT IT '- No. 22 AWG 

HS101 P ......I L-.150 (3.81) 

fA vailable without standoff) 
HSXXXA 
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4700 

"-
P.O. Box 1090 

Grand Junction 
Colorado 81502 

(303) 242-0810 

RESISTORS 4700 

wirewound networks 
and 

custom requirements 

CALL FOR OUR APPLICATIONS 
ENGINEERS TO ASSIST YOU 

WITH YOUR DESIGN 
REQUIREMENTS 

CUSTOM DESIGNED NETWORKS AND MATCHED SETS 

:;(\ ~ 

:l 
~ 
:~ 

~~5:'>'4'.r 
It,(,7.,,~~ 
~m;o 

s9~«t.:hl"··~f!) 
SIH ;1.(;;'4 

Matched resistor sets and custom designed 
networks are available from Ultronix for equip
ment design requiring close ratio matching 
and temperature tracking of resistors. 

Our networks are used in a wide variety of 
applications such as com munications satellites, 
precision instrumentation, aircraft controls, etc. 

GENERAL SPECIFICATIONS AVAILABLE 

Ambient operating temperature range .......................... -55°C to125°C 
Resistances values ............ '" .............................. 0.1 ohm to 40M ohm 
Absolute resistor tolerances .................................... up to ±0.005% 
Matched resistance ratios .................. ~ ................... up to ±0.001 % 
Temperature coefficient match and 
tracking between resistors within ............................... ±1 ppm from O°C to +85°C 

Low reactance and rise times as low as 0.02 microseconds. 
AC resistance match at frequence determined by user. 

VERY LOW OHM, ULTRA PRECISION FOUR TERMINAL CURRENT SHUNTS 
Ultronix manufactures a large variety of four-terminal resistors and 
networks for specialized applications. These are used in requirements of 
lower value (as low as 10 milliohms) where high precision and low 
temperature coefficient is required. 

CUSTOM WIREWOUND TEMPERATURE SENSORS 
Ultronix temperature sensors are available with temperature coefficients 
from -50 to +6000 PPM;oC. Various alloys and metals are used to obtain 
the required range of resistance change with temperature for trimming, 
tracking, compensation and matching. These units may be in metal 
housings such as brass, aluminum, or stainless steel, or molded in various 
epoxies or silicone. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2095 



A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD comput!)r aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications . , 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog . 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor . 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HI POT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI larg'e scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
iJ.F microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM VaCU'lIn tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 



4700 RESISTORS 4700 

The New 

VAMISTOR 
Hermetically Sealed, Established High Reliability 

Metal Film 

RESISTORS' 
EXCLUSIVE FEATURES OF VAMISTOR RESISTORS 
Unique Patented Construction Produces Highest Reliability.,,, 
Capable of handling twice the power of other film resistors /'" 

of the same size. 
. FEATURES: 

• Inherent High Reliability by Design. • Leakage Rate Less Than 1 x 10-9 CC/Sec. 
• Inside Metal Film i,s Contamination-Free. • Nonflammable Epoxy Insulation. 
• Hermetic Seal Requires No Outer Sleeve. • Exceeds MIL-R-55182 (Refer to Derating Curve) 
• Higher Wattage in Standard Dimensions. Performance Explanations. 
• Low Noise Level. • Standard Temperature Coefficients to 0 ±10 PPM/cC. 
• Low Voltage Coefficient. • Matched Sets. Both Tolerances and TC Available . 

• Tolerances 1 %. 0.5%. 0_25%. 0.1 %. 

Patented 
Spiral 
Bonding 
Process 

. Special Units 
Available 

• HI-REL Resistors to 
exceed MIL specs 

• Matched sets to 
meet any level 

• ~fe~1~aloTgo~~~fI-

VAMISTOR TYPES APPROVED PER M~laRa55182 
Unique Patented Construction Produces The Highest Reliability 

EEM 1983 

HS47-2B 
HR47-2B 
HS47-2A 
HR47-2A 
HR47-2K 

HS48-2B 
HR48-2B 
HS48-2A 
HR48-2A 
HR48-2K 

HSSS-2B 
HR5S-2B 
HS55-2A 
HRS5-2A 
HRSS-2K 

HSS2-2B 
HR52-2B 
HS52-2A 
HRS2-2A 
HS52-2K 

HS50-2A 
HR50-2A 

24.9 OHMS to 200K 

50 
50 
25 24.9 OHMS to 499K 
25 

100 

SO 
SO 
25 24.9 OHMS to I MEG. 
25 

100 

50 
50 
25 24.9 OHMS to I.S 
25 

100 

25 
2S 24.9 OHMS to 2 MEG. 

THE NEW 

(6.35 
±.787) 

.375 
±.062 

(19.04 
+3.17 
-1.57) 

1.062 
±.062 

(26.97 
±1.57) 

VAMISTOR 

.109 1 1/2 
±.031 ±1/8 

(2_78 (38.1 
±.787) ±3.18) 

.125 I 1/2 
+.040 ±1/8 
-.031 

(3.17 (38.1 
.02-.787) ±3.18) 

.188 I 1/2 
+.062 +1/8 
-.031 -

(6.35 (38.1 (.813 
+1.98- ±3.18) ±.050) 

I 1/2 _032 
±1/8 . ±.002 

(38.1 
±3.18) 

115 Industrial Park, Sevierville, TN 37862 
Sales & Corporate Office: PHON E: 615/453-0001 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2097 



VCF-12S,2S0,SOO(CarbonFilm> 
• Wide resistance range: 1 ohm to 1 OM ohm 
• Tolerances available: 1, 2 & 5% 
• packaging variety: Bulk, Tape &. Reel, 

Ammo Pack 
• Cut and form leads available as required 
• Custom stocking plans available 
• Epoxy conformal coated 

VMF-SS,60 (Metal Film> 
• Wide Temperature Coefficient range: 

25,50,100PPM/oC 
• Tolerances available: 0.25%, 0.5%, 1 %, 

2%,5% 
.• packaging variety: Bulk, Tape & Reel, 

Ammo Pack 
• Cut and form leads available as required 
• Custom stocking plans available 
• Epoxy conformal coated 

Vlctoreen, Inc. 
A Sheller·Globe CorporatiOn Subsidiary 
10101 Woodland Avenue 

~~ff!~!!]~!l Cleveland, Ohio 44104 L (216) 795-8200 

VICTOREEN 
Carbon & Metal 

-Film Resistors 

capabilities 

From general purpose thru 
extreme precision, Victoreen 
now offers low-priced Carbon 
and Metal Film Resistors. 

In addition to our broad based 
stOCk, custom stocking plans 
are available to fit your needs. 

I 1.2"-t-1-l--nom 

Dimensions (in inches) 

A B C Type Max. Max. Nominal Length 0.0. 

VCF-125 0.150 0.080 0.020 
VCF-250 0.270 0.110 0.024· 
VCF-500 0.410 0.160 0.024 

~15 .. --t--
Dimensions lin inches) 

A B C Type Max. Max. Nominal Length 0.0. 

VMF-55 0.275 0.105 0.024 
VMF-60 0.400 0.155 0.028 

Power Resistance Voltage Type Range (ohm) Rating Rating (@ 70"CJ 

VCF-125 1 -1M 1/8W 200V 
VCF-250 1 -10M 1/4W 250V 
VCF-500 1 -10M 112W 350V 
VMF-55 10 ·1M 1/4W 250V 
VMF-60 ·10 -1M 112W SOOV 

4700 

I 
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4700 

VICTOREEN 
Slim-Max and 
SJ.P. Networks 

Slim-Max Resistors are ideal 
for applications where high 
voltage/high impedance or high 
density packaging are benefits 
to the designer. 

S.l.P. Networks are available 
from 47 ohm to 2.2 megs, with 
stocking plans available to fit 
your needs. 

SUm-Max 
C!) Stocl<ing values available 
Q Wide resist,mce range to 50,000 

Meg ohm 
• Voltage capability to 18 KV 
o Power rating to 5 watts 
Qt Tolerances from 0.5 to 20% 
• Epoxy conformal coated 

VNK-1V,2V 
• Wide resistance range: 47 ohm to 

2.2 Meg ohm 
• Tolerances available: 2, 5,10 & 20% 
• Bulk package 
• Custom stocking plans available 
• Epoxy conformal coated 

1----B---------l 
~'" ,,' - 'f' ~~ ~Ii<l 

r:,Slim Mox~ "I 

.032" 

--1 /--0.145" A B 
Max. Max. T SLlM

MOX Length 0.0. 
A 

t 
1.3" 

1. 

capabilities 

Type 

SLIM 
MOX'102 
SLIM 
MOX'104 
SLIM 
MOX·108 
SLIM 
MOX·202 
SLIM 
MOX·204 
SLIM 
MOX'208 
SLIM 
MOX·308 

102 
104 
108 
202 
204 
208 
308 

0..34 
0..34 
0..34 
0..59 
0..59 
0..59 
0..84 

Resistance 
Range (ohml 

1K'10,IXXlM 

1K'SO,IXXlM 

1K'SO,IXXlM 

1K'30,000M 

1K'SO,000M 

1K'SO,000M 

1K'SO,000M 

0..58 
1.0.8 
2.0.8 
0..58 
1.0.8 
2.0.8 
2.08 

power 
Rating 

(@70"C.l 

O.5W 

1.OW 

2.OW 

1.OW 

2.OW 

4.OW 

5.OW 

C 
Nominal 

0..4 
0..9 
1.9 
0..4 
0..9 
1.9 
1.9 

Voltage 
Rating 

2500V 

SOOOV 

10,IXXlV 

SOOOV 

10,IXXlV 

15,IXXlV 

18,IXXlV 

• 5 to 14 pin configurations available 

f-- o..l"x P±o.o.2o." ---l -1 i--o..1"max 

Ii' max 

.L . 
--1 r-o.·1 ±o..o.lO" o.Ol"nom 

capabilities 

Tem~erature 
coeffldent Resistance Tolerance Code 

IPPM/"CI 
Range (ohm) (%1 

A 150 47· 22M 2,5 
8 200 100· 2.2M 5,1O,2J 

fTIl1 nan 
Type 1V 

Pin One Common 

Vlctoreen, Inc. 
A Sheller·Globe Corporation Subsidiary F"""""====~ 
10.10.1 Woodland Avenue 
Cleveland, Ohio 4410.4 Vi CTOREEN 
(216) 795-8200 
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I 
VICTOREEN 
High voltage 
Mini and Maxi 
Mox Resistors 

Mini and Maxi Mox Resistors 
have historically been custom
manufactured reSistors. 

NOW AVAILABLE FROM STOCK. 

Mini-Maxi 
MaXi-Max 
• Stocking values available 
• Wide reSistance range to 50,000 

Meg ohm 
• voltage capability to 37.5 KV 
• Power rating to 12.5 Watts 
• Tolerances from 0.5 to 15% 
• Epoxy conformal coated 

Dimensions A B 
(in inches) Max. Max. C 

Length 0.0. Nominal 

MINI-MOX 200 0.275 0.105 0.024 
300 0.435 0.145 0.028 

400-24 0.500 0.150 0.020 
750-24 0.840 0.150 0.020 

1125-24 1.235 0.150 0.020 
MAXI-MOX 1A 1.140 0.345 1.2 

2A 2.140 0.345 2.2 
3A 3.140 0.345 3.2 
4A 4.140 0.345 4.2 
5A 5.140 0.345 5.2 

capabilities 

Resistance Power 
Type Rating Range (ohm) (@ 70°C.l 

MOX-200 1M ·1000M .25W 
MOX-300 1M -1000M .SOW 
MOX-400-24 1K·20,OOOM .25W 
MOX-750-24 1K·30,OOOM .50W 
MOX-1125-24 1K . 50,OOOM 1.00W 

MOX-1A 10K-20,OOOM 1.5W 
MOX-2A 2OK·30,OOOM 3.0W 
MOX-3A 3OK·30,OOOM 4.5W 
MOX-4A 40K·50,OOOM 6.0W 
MOX-SA 50K·50,OOOM 7.5W 

vlctoreen, Inc. 
A Sheller·GlObe Corporation Subsidiary 
10101 Woodland Avenue 
Cleveland, Ohio 44104 
(216) 795-8200 

1·2100 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

Voltage 
Ratlllg 

500V 
1000V 
1000V 
2000V 
5000V 

7500V 
15,OOOV 
22,5OOV 
3O,OOOV 
37,5OOV 

EEM 1983 



Power-Max Series 
Victoreen's Power-Mox series is ideal for applica
tions where high power, voltage and stability 
are required. With power and voltage ratings to 
60 watts and 60KV respectively, this series of 
resistors when used in applications such as 
x-ray, power supplies and electrostatic precipi
taters, becomes the key to quality, high reliability 
end products. 

RX -1 H~-Megs 
VICTOREEN'S HI-MEG RESISTORS were originally 
designed for use in electrometer circuits where 
a high order of performance is required. HI-MEG 
resistors achieve a high degree of accuracy and 
stability, and operate at this high level for a long 
period of time. The HI-MEGS are manufactured 
in accordance with MIL-R-14293A, characteristic 
T, and therefore are measured at 25 volts. Refer
ence to the average voltage coefficient curve 
below will indicate that deviations from the 
marked resistance value may be encountered 
when used at higher voltages. By special order, 
Victoreen can supply resistors with resistance 
measurements at specified voltages. Resistance 
range: 10 Meg ohm-1,OOO,OOO Meg ohm. Avail
able tolerances: 1%-10%. 
,liN MINtl 7/8 IN. MAX I', liN. MIN1 

==r C] I IP!r I D II===' 

:IN. OIA. MAX. [ ,010 IN. ± 001 LEAD DlA. 

r"""~~~~~~ Victoreen, Inc. 
~---"""'"'"""---"---"---"'"'---l A Sheller·Globe Corporamn SubSIdiarY 

10101 Woodland Avenue 
1--:-:-:::-==-:=:-=::-:-1 Cleveland, Ohio 44104 
VDCTOREEN (216) 795-8200 

RESISTORS 

VICTOREEN 
Power-Max 
and RX-1 
Hi-Megs 

From one extreme to the other, 
Power-Max Resistors for the high 
power /high voltage needs, RX-1 
Resistors for the lower voltage, 
high impedance applications. Also 
for any applications in between. 

T 
),0"' .±. 020" ." VICTOREEN _. 

--L 
.1-r-"~-----l±0125" I 

TERMINATlON-
0625"' 

NOMINAL Optional Terminations 
A. 1/4-20 Threaded End Cap 

Capabilities 

B. 0,40" Ferrule C. Radial Bands 

Power 
Type Length Resistance Voltage Rating 

Range Rating" (@700C.l 

MOX-F 3,0 10K - 3000 Meg 20KV 22.5W 
MOX·G 4.5 10K - 5000 Meg 30KV 34.oW 
MOX·H 6.0 10K - 7000 Meg 45KV 45.oW 
MOX·J 8.0 10K - 10,000 Meg 60KV 6O.oW 
• When USed abOve 4OKV, some method of corona suppress,on 's required. 

o 

~ 02 .!.. ... 
ili .04 
(; 

~ .06 
o 
~ ,08 

~ 
!::i .10 

g 
.12 

AVERAGE VOLTAGE COEFFICIENT VERSUS RESISTANCE 

r-
VOLTAGE COEFFICIENT 

100 (R2-R1) 

R1 (t> V) 

I I 1111111 I I 1111111 I I 11111 

II IIII II IIII II II 
lOB 109 1010 1011 1012 

RESISTANCE (OHMS) 

AVERAGE VOLTAGE COEFFICIENT VERSUS RESISTANCE 

u 0 

i !z .04 

w 
g .08 

It w 8 .12 

If maximum values are required for TC, 
'refer to MIL-R-14293A, characteristic T, 

I II 11111 
I I " I 1111111 I TN- .......... TEMPERATURE COEFFICIENT 

% CHANGE PER DEGREE CENTIGRADE 
w 
~ ,16 

!c 
ffi ,20 
a.. 

~ .24 
108 109 1010 1011 

RESISTANCE (OHMS) 

4700 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1*2101 



4700 

\ 
~_.-. _!_! __ ~ __ ~_A-~ ___ "'" ____________ ... t6!!' _ .. _ A· ~ ... 

"-.I·~~.I~.IUll K~I~LIVt: ,",ulllpunt:nl: .;:)electlOn UUIOe 

Max. Standard TCR Shell·Life Load·Ule 

Hermetically-Sealed Model Resistance 
Tolerance' 

Power Work. Nominal Spread from Stability Stability Nominal Dimensions 

Resistors; Metrology 
Number (Ohms) at 25°C Voltage TCR' Nominal' (Max. L1R)' (Max. L1R)' Inch (mm) 

,. Laboratory Group 
VHA412 5·100k 0.3W 250 0.625 (1588) Lx 0.375 (9.53) Oia. 
VHA414 5·2ook 0.5W 350 +0.6ppm/oC ,,1.5ppmrC 1.000 (254) Lx 0.375 (9.53) Oia. 
VHA512' 5·300k 0.75W 350 (O°C To + 25°C) 0.625 (15.88) Lx 0.500 (12.7) Oia. 
VHA516·4- 5·4ook 1.0W 500 -0.6ppmrC ,,1.5ppmrC 
VHA516·5' 5·5OOk 1.25W 500 (+25°CTo +60°C) 0.0005% 1.000 (25.4) Lx 0.500 (12.7) Oia. 
VHA5l6·6' 5·6ook To 1.5W 500 +2.2ppm/oC +2.0ppmrc 1 Year; 0.002% 

VHA5l8·7- 5·7ook ::0.001% 1.75W 600 (-SSOCTo +25"C) 0.001% 2000 Hrs. 

VHA518·8' 5-800k 2.0W 600 -1.8ppm/oC =2.0ppm/oC 3 Years 0.lW@60°C 1500 (3B 1) Lx 0.500 (12 7) Oia. 

VHA5l8·9' 5·9OOk 2.25W 600 (+2.5°C To + 125°C) 
VHA5l8·l0 5·1 meg 2.5W 600 
VHP202C 5·l00k 0.3W 300 0.195 (495) W x 0445 (11.30) Lx 
VHP100 20·100k 0.3W 300 Less than 1 ppm/oC 0430 (1092) H. Max. 

(OOC To + 125'C) Lead Spacing 0.1~0 (3 Bl) Nom. 

Max. Standard TCR Shell·Ufe Load·Life Hermetically-Sealed 
Resistors; Industrial ,. Model Resistance T I ,Power Power Work. Nominal Spread from Stability Stability Maximum Dimensions 

Number (Ohms) a erance at 70"C at 125°C Voltage TCR' Nominal' (Max. LIR)' (Max. L1R)' Inch (mm) W I L I H Aerospace Group 

HOOk 
VHS102C ~~~~ HOOk 

I VHM·l 

Hermetically Sealed 
Precision Power 
,. Current Sensing 
Resistors 

Established Reliability 
Resistors; Ermil 
Style RNC90V 
(MiI-R-55182/9, 
Char. VI 

Model 
Number 

VHP·3 

Model 
Number 

RNC90Y' 
(S555) 

5-25k 

Resistance 
(Ohms) 

0.1-80k 

Resistance 
(Ohms) 

4.99·100k6 

VISHAY 
••• to be precise@ 

To 
=0.005% 

To 
±0.01% 

Tolerance' 

To 
=0.01% 

Tolerance' 

To 
=0.005'10 

0.6W 0.3W 300 

0.2W O.lW 45 

Max. 
Power Work. 
at 25°C Voltage 

lOW' 750 

+0.6ppm/oC ;: 15ppmrC 
(O°C To +25°C) 0.0005% 

-0.6ppm/oC = 1.5ppm/oC 1 Year; 
(+ 25°C To +60°C) 0.001% 

+2.2ppm/oC ;:2.0ppm/oC 3 Years 
(-55°C To +25'C) 

-1.8ppmrC =2.0ppm/oC 
(+25°C To + 125°C) 

Standard TCR Shell·Ufe 
Nominal Spread from Stability 

TCR' Nominal' (Max. L1R)' 

+0.6ppmrc = 1.5ppmrc 
(O°C To + 25°C) 

-0.6ppmrC = 1.5ppmrC 
(+25'C To +60'C) 0.0005%/Yr. 

+2.2ppm/'C =2.0ppm/'C 
(-55'CTo +25°C) 

-1.8ppm/oC =2.0ppmrC 
(+25°C To ~ 125°C) 

(For 4 terminal model specify VHP·4) 

0.0025% 
2000 Hrs. 

o lW([l60'C 

0.015% 
2000 Hrs. 

03W@125°C 

0.01% 
10.000 Hrs. 

005Will125°C 

Load·Ufe 
Stability 

(Max. L1R)' 

0.05% 
2000 Hrs 
@25°C 

Mal. Standard TCR Shell·Lile Load·LHe 
Power Power Work. Nominal Spread from Stability Stability 
at70'C at l25'C Voltage TCR' Nominal' (Max. L1R)' (Max. L1R)' 

0.6W 0.3W 300 
+0.6ppm/oC :!:1.5ppmrC 

(O'C To + 25'C) 0.0025'10 
-0.6ppm/'C :!:1.5ppm/'C 1 Year; 0.015'" 

2000 Hrs. 

0.195 (4.95) x 0.445 (11.30) x 
0430 (10.92) 
Lead Spacing 0.150 (3.81) Nom. 

0.210 (5.33) H x 0.230 (584) Oia. 
(Standard TO·18 Case) 

Maximum Dimensions 
Inch (mm) W x LI H 

0.346 (8.79) x 1.530 (38.86) x 
1.000 (25.4) 
(Standard TO·3 Case) 

Dimensions 
Inch (mm) W x LI H 

0.105 (2.67) x 0.302 (7.67) x 
0.326 (B.28) 

(+ 25'C To + 60'C) 0.005% 0.3W@1250C Dim. Tal. :!:0.010 (0.25) 
+2.2ppm/'C :!:2.0ppmrC 3 Years Lead Spacing 0.150 (3.81) Nom. 

(- 55'C To + 25°C) I 

-1.8ppm/'C :!:2.0ppmI'C 
(+ 25°C To + 125'C) 

VISHAY RESISTIVE SYSTEMS GROUP of Vishay Intertechnology, Inc. 

HEADQUARTERS 
63 Lincoln Highway, Malvern, PA 19355 • Tel: (215) 644-1300 • TWX 510-668-8944 
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Precision Resistors; 
High Performance 
Industrial & 
Aerospace 
Group 

Extended Range 
High Performance 
Industrial Precision 
Resistors 

RESISTORS 

Mal. 
Model Aesislance Tolerance' Power Power Work. 

Number (Ohms) at 70"C at 125"C Voltage 

S102C"" HOOk 0.6W 0.3W 300 

To 
SlO4D 1-200k =0.005% 1. OW 0.5W 3S0 

S1050 1-300k 1.SW 0.7SW 3S0 

S1060 D.5-600k 2.0W 1.0W SOO 

Max. 
Model Aesistance , Power Power Work. 

Standard TCA Shell·lile 
Nominal 

TCA' 
Spread from Stability 

Nominal' (Max. IIA)' 

+0.6ppmrC " 1.5ppm/"C 
(O"C To +25"C) 

-06ppmrC ,,1.5ppmrC 0.0025% 

(+2S"C To +60"C) 1 vear:'\ 

+22ppm/"C =2.0ppm/"C O.OOS% 
(-5S"C To + 2S"C) 3 Vears 

-1.8ppm/"C ,,20ppm/"C 
(+25"CTo + 12S"C) 

Standard TCA Shelt·lile 
Nominal Spread from Siability 

Load-lile 
Stability 

(Max.IIA)' 

0.05% 
2000 Hrs. 

0.lW@70°C 

t 015% 
000 Hrs. 

0.3W@12SoC 

O.OS'Io 
10.000 Hrs. 

0.3Wifl12SoC· 

Load-Llle 
Stability 

Number (Ohms) Tolerance @ 85"C @ 125"C Voltage TCA' Nominal' (Max. IIA)' (Max. IIA)' 

. 0.2W 0.3W 300 0.005% 
El02C • 100k-2S0k (lS0k- (100k- 2000 Hrs. 

2S0k) lS0k) +0.6ppm/"C =l.Sppmrc 0.lW<ll70oC 
(O"C To +25"C) 

-0.6ppm/"C =1.SppmrC 0.002S% 0.010/0 
E104D 200k-SOOk To O.SW 400 (+2S"CTo +60"C) 1 Vear: 2000 Hrs. 

=O.OOS% +2.2ppm/"C =2.0ppm/"C 0.005% o 3Wat70°C 

Maximum Dimensions 
Inch (mm) W I L I H 

0.10S (2.67) x 0.302 (7.67) x 
0.326 (828) 
Dim. Tol. ,,0.010 (0.25) 

4700 

Lead Spacing: 0.150 (3.81) Nominal 
0.160 (4.06) x 0.575 (14.61) x 

0.530 (13.46) 
Lead Spacing: 0400 (1016) Nominal 

0.160 (4.06) x 0.820 (20.83) x 
0.S30 (13.46) 
Lead Spacing: 0.6S0 (16.S1) Nominal 

0.260 (6.60) x 1.190 (30.23) x 
0.S30 (1346) 
Lead Spacing: 0.900 (2286) Nominal 

Maximum Dirnenslons 
Inch (mm) W I L I H 

0.10S (2.67) x 0.302 (7.67) x 
0.326 (828) 
Dim. Tol. =0.010 (02S) 
Lead Spacing: 0.lS0 (3.81) Nominal 

0.160 (4.06) x 0.S75 (14.61) x 
0.S30 (13.46) 
Lead Spacing: 0400 (10.16) Nominal 

~::: 
(- 55"C To +2S"C) 3 Vears 0.160 (4.06) x 0.820 (20.83) x 

300k-7S0k 0.7SW 600 -1.8ppm/"C =2.0p~mrc O.OS% 0.S30 (13.46) 
(+2S"CTo + 12S"C) 2000 Hrs. Lead Spacing: 0.6S0 (16.51) Nominal 

0.3Wa,12SoC 0.260 (6.60) x 1.190 (30.23) x 
400k To 1 Meg. 1. OW 800 0.S30 (13.46) 

Lead Spacing: 0.900 (22.86) Nominal 

Value Engineered & Mal. Nominal Shell-Lile Load-Lile 

Standard Stock Model Aesistance 
Tolerance' 

Power Power Work. TCA' Stability Stability Malimum Dimensions 

Precision Resistors Number (Ohms) at70"C at 125"C Voltage (-55"C to + 125"C) (Max. II A)' (Max. II A)' Inch (mm) WILl H 

V53Cl • lCl-l00k 0.6W 0.3W 300 0.10S (2.67) x 0.302 (7.67) x 
0.326 (8.28) 

// 
Dim. Tol. =0.010 (0.2S) 
Lead Spacing: 0.lS0 (381) Nominal 

O.OS% 
0.160 (4.06) x 0.57S (14.61) x 

V53C5 10-200k To 1. OW O.SW 3S0 =10ppmrC 0.003% 0.530 (13.46) 
=0.02% (Ael @25"C) 1 Vear 2000 Hrs. Lead Spacing: 0.400 (10.16) Nominal 

@12SoC 0.160 (4.06) x 0.820 (20.83) x 
V53C6 10-300k 1.5W 0.75W 3S0 0.530 (13.46) 

Lead Spacing: 0.650 (16.51) Nominal 
0.260 (6.60) x 1.190 (30.23) x 

V53C7 0.50-600k 2.0W 1.0W SOD 0.530 (13.46) 
Lead Spacing: 0.900 (22.86) Nominal 

Axial Leaded Nominal Sheil-Lile Loed-Llf1t 

Resistors 
Modal AHIllanca 

Tolmnca' 
Power Power Work- TCA' Stability Stability tlomlnal Dlmenslonl 

Number (Ohms) at7O"C at 125"C Voltage (-55"C ID + 125"C) (Mu.IIA)' (Mil. II A), Inch (mm) ------- VTA-52 1.0W .SW 1.00 (25.4)L x 
(RBR-52) .375 (9.S3) dia. ------ VTA-53 .66W .33W .7S0(19.US)LX 
(RBR-53) .37S (9.S3) dia. 

VTA-54 1.150KO 1.0to 5W .2SW 300V +10ppml"C 2Sppm O.OS% .750 (19.0S)Lx 
(RBR-54) . 01% (-SSOCIo 1 year 2000 Hrs . .260 (6.60) dis. 

+ 125"C) @12SoC 

VTA-55 .3W .1SW .SOO (12.70)L x 
(RBR-55) .260 (6.60) dia. 

m8 
VTA-56 .25W .125W .356 (9.04)L x 

(RBR-56) .260 (S.60) dia. 

VISHAY VISHAY RESISTIVE SYSTEMS GROUP of Vishay Intertechnology, Inc. 

HEADQUARTERS 
___ to be precise@ 63 Lincoln Highway, Malvern, PA 19355 • Tel: (215) 644-1300 • TWX 510-668-8944 
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4700 

Hermetically Sealed 
Miniature Precision 
Resistor Networks 
in DIP, TO & Other 

PH~. I 

" ,I. 

Micro (V5x5) & 
Minichip (V15x5) 
Resistors for Hybrid 
Microcircuits 

Standard and Custom 
Resistance Networks 

!\ 
11\ 

!t 'I: ' 

Type 
Model Number Packag. 

1403 4 pin TO-18 

1413 8 pin TO-5 

1417 8 pin TO-5 

RESISTORS 

TCRRlllo 
Max. R Valu. of Between Resistors 
Mo. of .ach Tol. Ratio II"C to -55'1: to 
V5 x 5 Individual Betwe.n +60"C +125'1: 

Resistor Resistor R.slstors @25'C (R.f. @25'CI 

9 

12 

Maximum Dimension 
(Excluding leads) 

iRch(mm) 

0,200 (5.081 H x 0,212 (5.381 Oia, 
0,100 (2,S41 pin circle 

0,200 (S,081 H x 0,370 (9.40) Dia, 
0,200 (S,08) pin circle 

0.200 (508) H x 0,362 (9.19) Oia, 
0,230 (5.84) pin circle 

4700 

ft----1419 10 pin TO-5 12 

1421 12 pin TO-8 49 

0.200 (5.08) H x 0.362 (9.19) Oia. 
0.230 (5.84) pin circle 

0.200 (S.08) H x 0.602 (15.29) Oia. 
0.400 (10.16) pin square 

1422 16 pin TO-8 49 

1442 8 pin DIP 12 

1445 14 pin DIP 30 

1446 16 pin DIP 36 

1457 18 pin DIP 80 

1460 20 pin l"xl" 221 
Plug-in 

1476 30 pin l"xl" 225 
Flatpack 

30k 

Mal. 

Standard Spread, 0.200 (5.08) H x 0.602 (15.29) Oia. 
! 1.5 ppml'C • 2,0 ppml"C 0.400 (10.16) pin square 

to 0.005% Maximum Spread' -------------
! 25 ppml'C • 23 ppml'CO.l0 (2.55) H ~ 0.53 (13.47)L x 0.-32 (8.16) 

Available To 0.300 (7.62) pin spacing OS ppml'C 05 ppml'C ____________ _ 

0.100 (2.54) H x 0.778 (20.54) Lx 0.296 (7.52)W 
0.300 (7.62) pin spacing 

0.100 (2.54) H x 0.81 (20.57) Lx 0.298 (7.57)W 
0.300 (7.62) pin spacing 

0: 150 (3.81) H x 1.007 (25.58) Lx 0.5 (12. 7)W 
0.300 (7.62) pin spacing 

0.220(5.59) H x 1.01 (25.65) L x 0.90 (22.65) W 
0.900 (22.86) pin spacing' 

0.12S (3.17) H x 1.148 (29.16) Lx 0.950 (24. 13)W 
0.06 (1.52) axial lead pin spacing 

Standard TCR Shelf-Life Load-Llle Nominal 
Model Resistance Trim Power Worll. 

Number (Ohms) Range Tolerance' at70"C Voltag' 
Nominal 

TCA' 
Spread from Stability Stability Chip Dim.nslons 

V5X5 S-Sk 

V15X5 5-30k 

OTol.2x 
Nominal, 
Prevalue 

To 
:to.02% 

(:to.OOS%)· 
OTo I.Jx 
Nominal 
Prevalue 

O.OSW 

O.IW 

Nominal' (Mil. £1 RI' (Max. £1 R)' Inch (mm) L I WIT 

40 +0.6ppm/·C :!: I.Sppm/'C 
(O'C To + 2S'C) 

-0.6ppm/'C :!: ISppml'C 
(+ 2S'C To + 60'C) 

+2.2ppm/'C :t20ppmrC. 
(- S5"C To + 2S'C) 

40 -1.8ppm/'C :!:2.0pprnt"C 
(+ 2S'C To + 125'C) 

0,OO5%IVr; 

[
O,OOOS%IVr] 
Hermetically 

Packaged 

(Higher resistance ranges and larger size chips available) 

0.05% 
2000 Hrs. 
@70'C 

0,050 (1.27) x 0.050 (1.27) x 
0.020 (0.508) 

0,150 (J.81) x 0.050 (1.27) x 
0020 (OS08) 

CUSTOM AND STANDARD 
BINARY LADDER NETWORKS, 
BCD LADDERS, ETC. 

• Up to 16 bits 
• Y2 LSB to ±0.001 full-scale accuracy 
• 25-ppm total impedance stability over 3 years 

Besides designing completely custom precision networks to your most demanding specifica
tions, Vishay offers standard binary R-2R ladder networks in 4-bit to 16-bit configurations 
(voltage-fed) with resistance values from 1 ohm to 50kO; 2R to 100kO. 

Three basic package styles (nominal dimensions): Profile 500, 0.75<X' (19.05 mm) W x 
0.500" (12.70 mm) H. Profile 375, 1.230" (31.24 mm) W x 0.365" (9.27 mm)H. Lengths 
dependent on number of bits: min. 0.700" (17.78 mm) for 4-bit Profile 500 to 2.14" (54.35 
mm) for 16-bit ladder; min. 0.730" (18.54 mm) for Profile 375 to 2.59" (65.78 mm) for 1S-bit 
package. Profile 200, 1.0" (25.4 mm) W x 1.0" (25.4 mm) L x 0.200" (5.08 mm) H only. 

V1SHAY VISHA Y RESISTIVE SYSTEMS GROUP of Vlshay Intartachnology, Inc. 
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4700 RESISTORS 4700 

Precision Power Plate Power Reslslance Shell· lite laaHlle Nominal 

Resistors for Current Madel Reslslance 
Tolerance' 

al125'C Elemenl Area Nominal Slabilily SlIbllily Plale Dimensions 

Sensing 8. Power 
Surge Applications 

••• 
Precision Trimming 
Potentiometers 

1 Y4" rectilinear 
Model 1202 

Number 

V3PR·300589 

V3PR·300586 
V3PR·300338 
V3PR·300571 
V3PR·300572 

V3PR·300610 

Model 
Number 

(Dhms) (Per Sq. In.) Square Inch (mm) 

'0·5k To ",0.005%' 

0.25 
0.5 
1.0 To ",0.25% 
2.0 
2.0 

(4 R's)" 

Resistance 
(ohms) 

Tolerance 

lOW' '.00 (25.40) 

0.98 (24.89) 

lOW' 0.658 ('6.7') 

1'.2 1284.48) 

Power TCR 
(End·lo·End)" 

TCH' (Max. t. R)' (Max. t. R)' Inch (mm) lx W x T 

",2 ppml"C 

-3 ppml'C To 0.0025%IYr. 
+9 ppml'C 
± 'OppmloC 

laad·LIte 
No, of Slabllily 

Adj, Turns (Max, t. R) , 

1.000 (25.4) x '.000 (25.4) x 
0.025 (0.635) 

0.03% ' .600 (40.64) x '.700 (43. '8) x 
2000 Hrs. 0.02510.63S) 

@'25'C ' .750144.45) x , .20 (28.4S) x . 
0.02SI0.63S) 
4,000 (101.6) x S.OOO (127.0) x 
0.025 (0.63S) 

Nominal Dimensions (Excluding leads) 
H xlx Winch (mm) 

and Termlnallon Slyles 

, 

~;~~''''.' 2,5, 10 '" 10%, "'20%, 

20, 50, 100, 0.50W 
200,500,1k, "'5%, ",10% @8S'C 
2k, Sk, 'Ok, 20k 

1% 
2000 Hrs. 
@85'C 

0.325(8.255) x 1.250 (31.750) x 0.195(4.953) 
Type P: In·line pins 
Type Y: Staggered pins 
Type L: Flexible leads 
Type LB: Panel· mount with flexible leads 

Y4 " square 
Models 1240, 1242 1240 5, '0 

1:10% +'Oppml'C 
(RJR26 Slyle) (-S5'C To +25'C) 1% 

314 " Rectilinear 
Models 1280, 1285 

1242 
RJ26 

1280 

f. 1285 

Precision Resistive 
Miniature Voltage Dividers 

-
VDltage Dividers 

AHenuators 
BCD Decades 

Parallel 
CDnfig. 

Mini Volt. 
Dividers 

VISHAY 
••• to be precise@ 

20,50, '00, 
200, SOD, 'k, 
2k, 5k, 'Ok, 

50, '00,200, 
500, 'k, 2k 
5k 

'0,20,50, 
'00, 200, 500, 
lk, 2k, 5k, 
'Ok,20k 

'0 

20,50, 
'00, 200, 500, 
'k, 2k, 5k, 
'Ok,20k 

",5% 0.25W 
@85'C 

::!:10% 

::!:10% 

0.75W 

='0% 
@25'C 

±5% 

RValue 01 
Model No, of Each Individual 

Number" Resistors Resistor" 

300190,1 

300192, 
3,4 
300195,6. 
7,8,9 

300210 

300211, 
12 

2 1000"00kO 

,000·'00kO 

'000·100kO 

,000·'00kO 

,000·'00kO 

3C0144C" 2(' chip) '000·40kO" 

300145C 4(2 chips) 1000·40kO" 

-'0 ppml"C 
1 +25'C To + 'SO'C) 

+'S ppml"C 
(-55'C To +2S'C) 

-'S ppml"C 
(+25'C To + '2S'C) 

+Sppml"C 
(-5S'C To +25'C) 

-5 ppml'C 
(+25'C To + '25'C) 

Tal, Ratio 
Between Resistors 

al25'C 

1.0%, 
0.1%, 
0.02%, 
0.005% 

0.5%, 
0.05%, 
0.0'%, 

2' ",2 

26 ",2 

!DOOO Hrs. .0.250 (6.350) x 0.250 (6.350) x 0.17514.445) 
@85'C Type X: Edge-mdunt, side·adjust 

Type W: Edge-mount, top·adjust 

2% 0.175(4.445) x 0.250 (6.350) x 0.2S0 (6350) 

1000 Hrs. Type P: Flat·mount, side adjust 

@8S'C 

0.5% 
2000 Hrs. 0.270 (6.86) xO, 750 ('9.05) x O. '90 (4.83) 
@25'C 

(Panel mount available) 

TCR Ratio 
Between Resistors 

Ir.ta -55'Cto 
+60"C +'25'C 

Maximum 
Dimensions (Excluding leads) 

H xlx Wxlnch (mm) 
IRef.@25'C) 

Standard Sptead: 
"".5 ppml'C =2.0 ppml"C 

Maximum Spread: 
=2.5 ppml'C "'2.3 ppml"C 

Available to: 
0.5 ppml'C 0.5 ppml'C 

(-55'C to + '25'C) 
Maximum Spread: 

'.0 ppml'C 
Available to: 
0.' ppml'C 

O. '60 (4.06) x 0.575 (14.6') x 
0.530 ('3.46) 
O. '60 (4.06) x 0.820 (20.83) x 
0.530 (13.46) 
0.260 (6.60) x, .190 (30. 23). x 
0.530 ('3.46) 

Q. '60 (4.06) x 0.820 (20.83) x 
0.530 (13.46) 
0.260 (6.60) x 1,190 (30.23) x 
0.530 (13.46) 

0.320 (8.128) x 0.295 
(7493) x 0.100 (2.540) (Nominal) 
0.375 (9525) x 0.375 
(9.525) x 0.200 (5.080) (Nominal) 

"(Hermetically sealed model available) 

VISHAY RESISTIVE SYSTEMS GROUP of Vlshay Intertechnoiogy, Inc. 
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RESISTORS 

ial Lead Resistors 
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4700 RESISTORS 

Fixedl~ular Resistors-lug Terminals 
Watt Rating':!,! 

atJOO°C':";" Resistance 
Temperatute" 'Range Standard 
Rise, 40" CF:;, inOhmst 
Ambien{";,,,',Mhi, 

'\!~'{'Q;5 
")'U 5, 

,:5 
';5 
.5 

:]:5% 
±5% 

,'±5% 
';1:5% 
'i,,±5% 

:450,000' '±5% 
500,000'< ,,8:5% 
650,000' ±5% 
150000",',' '±5% 

,:900:000',\ ":±S% 

Std: Lug 
Terminal 
Type No. 

225 
225 
225 
225 
225 

n·~~r~~r,\.«.;; '": ::~;·~i.~.?<,:.;>'·. . ' ;, .: '. >.~ .~.:::": "', 
ino~~\l~gbT,ac~etH~r!lished,only when specifieclon order.:, ii' 
~I,in&sbase'd'on 49SR,~.S, (70Q peak) volt5 perlinear inchofc!>re 

,ceed :v'R'X'ft;, "J>/. ," 
~ { i :< , :". ":".;' ; ',; ~'; : "', i ".: 

"i' .~:rfiF:t /~ :' ?' ~ 

4700 
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Ward~ 
Leonard 

RESISTORS 4700 
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GLOSSARV·. 
~., . :" , .. 

RESISTOR COLOR CODES~ 
.,. . ".. '". ,>i.' ,'co", ...... ~, : '. .' ", . . .... ," '. .' .,." ~ .. 0 •••• , .. ··, ••• M=, , ,_ ••• ,;,,;;;:::'" 

EIA/MIL Resistor Color Codes 

... ~ ~ » § 
"" § ~ ~ 

Il 

Tolerance 

Multiplier 

Second digit 

First digit 

Color code for general-purpose industrial resistors 

~~ , .... 

Wide first band and blue 
fifth band denotes flame-Wide first band denotes 

wirewound resistor '--_____ ...... ' proof wirewound resistor 

Color code for general-purpose wirewound resistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow (4) 
Violet 7 10,000,000 

Violet(7) Gray 8 
White 9 Red(OO) Gold(±5%) =47000 ±5% 
Gold 0.1 ± 5% 
Silver 0.01 ±10% 
No color ±20% 
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eel 
POTENTIOMETERS 

Condue-
Carbon Carbon tlve Wire- Single Multi- Servo 

Manufacturer Film Camp Cermet Plastic Hybrid wound Rheostat Turn turn PreciSion Linear Mount Molorlzed MIL 

Allen-Bradley 1·2115 1·2115 1·2115 

Bourns 1·2128 1.2128, 1'2129 1·2130 1·2129 1·2130 1·2128 1·2130 
1·2130 

CTS 1·5703 1·5703 

Duncan/Systron Donner 1·2132, 1·2132 102132 1·2132 102132 1·2133 1·2132 1·2132 
1'2135 

E-Systems/Memcor Dlv. 1·2134 1·2134 

ETI 1·2135 1·2135 1·2135 102135 1·2135 1·2135 1·2135 1·2135 

Iskra 1·2136 1·2136 

Maurey Instrument 1·2137- 1'2137- 1·2138 1·2137, 1·2137, 
1·2140 1·2139 1·2140 1'2140 

Mura 1·2143 1·2143 

Ohmite 1·2147 1'2146, 1'2146, 1·2147 
1·2147 1·2147 

Samarlus 1·2148 1·2148 1·2148 1·2148 1·2148 102148 1·2148 

Shogyo 1·2149 

Spectrol 1'2151, 1'2151, 1.2153, 1·2152, 1.2152, 1·2152, 1·2152, 1·2152-
1·2154 1·2154 1.2155, 1·2154 1·2153, 1'2153, 1·2153 1·2155 

1'2156 1'2155 1·2155 

Vernltech 1·2159 1·2159 1'2159 1·2159 1·2159 1·2159 

VRN Inti. 1·2162 1.2161, 1·2177 
1·1265 
1,2168-
1.2170, 
102174 

Weston 1·2185 

TRIMMERS 

" 

,:' Celboa Corban Conductive " Melal, Single ,', 
Manufacturer :' 'film Cemp , Cermet Plastic Film Wirewound T81l1';" Multltura Precision Rectilinear MIL 

Allen Bradley 1·2113 1·2113 1·2114 1'2113 1·2113 1·2113 

Bourns 1·2117- 1·2118- 1·2117 1·2118- 1.2118, 1·2118-
1.2121, 1·2220 1·2121- 1'2119 1·2120 
1·2123 

CTS 1·2131 1·2131 

Iskra 1·2136 

Mepeo/Eleetra 1·2141 1·2141 1·2141 1·2141 

Mura 1·2143 1·2143 

Murata/Erie 1·2110 1'2110 1·2110 1·2110, 1·2144 
1·2144 

Speetrol 1·2150 1·2151 1·2151 1·2150, 1'2150, 
1·2151 1.2151, 

Vishay 1·2157 1·2157 1·2157 1·2157 

VRN IntI. 1·2162- 1'2161, 1·2177 
1'2167, 1.2165, 
1·2171- 1'2168-
',2173, 1'2170, 
1·2175 1·2174 

Weston 1·2184, 1·2185-
1·2186- 1'2190 
1·2190 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2111 





4750 

TypeS1 

Type 85 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

,...';:--', 

~,.j~i 
'l' ,_.:'~{ 

1 
Type 90 

Type 94 

TypeS 

Types 81,85,90,94, 
S,NrR,RBT,Y 

Trimming 
Potentiometers 

TypeR 

Type F 

TypeN TypeY 

4750 

SPECllfllCATllOl\fS 
Reolotnnce Realotnnce Voltage Operating Came 

Type Publication Element Dnd Range and Power Rating Temperature Terminal Dimensions Enclosure Numoor Adjuotment (RMSor Types In Inches 
Tuma Tolernnce DC) Range (millimeters) 

Cermet 10 Ohms to 0.5 Watt -55°C to 
0.25 (6,35) 

IH EC5731-2.1 Single 1 Megohm 
at 70°C 300V + 125°C Diameter by 

Turn ± 10%, ±20% 0.25 (6,35) Immersion 

10 Ohms to L 0.4 (10) Sealed 
Cermet 0.5 Watt -55°C to' 85 EC5735-2.1 

Multi-Turn 
2 Megohms 

at 70°C 300V + 125°C 
H 0.42 (10,7) 

±10%, ±20% W 0.21 (5,3) 

Cermet 100 Ohms to 
0.5 Watt L 0.466 (11,9) 
at 70°C -55°C Open 90 EC5770-2.1 Single 2 Megohms 
1.0 Watt 200V + 125°C 

W 0.393 (10,0) 
Frame 

Turn ±20% at 40°C 
D 0.228 (5,8) 

Pin 

10 Ohms to 0.5 Wall L 0.76 (19,3) 
Cermet at 70°C -55°C 94 EC5774-2.1 Multi-Turn 2 Megohms 0.75 Wall + 125°C H 0.45 (11.55) 

±10%, ±20% at 25°C 
W 0.2 (5,08) 

Cermet 50 Ohms to 0.5 Wall -65°C 
0.375 (9.52) 

S EC5720-2.1 Single 1 Megohm 
at 85°C 

300V 
+ 150°C 

Diameter by 
Turn ±10% 0.375 (9.52) 

N EC5815-2.1 
0.33 Wall -55°C to 

L 1.250 (31,75) Immersion 100 Oh'ms to at 50°C + 100°C Composition 
2.5 Megohms H 0.359 (9.13) Sealed 

Multi-Turn 
R EC5820-2.1 ±1O%, ±20% 0.25 Wall -55°C to Pin or W 0.250 (6,35) 

at 70°C + 125°C Solder Lug 

0.25 Watt -55°C to Pin or 
0.500 (12.70) 

F EC5806-2.1 at 70°C 350V + 120°C Solder Lug 
Diameter by 

0.531 (13.49) 
Composition 100 Ohms to 

Front: 3 Lugs 
Single 5 Megohms 

Rear: 3 Pins 0.500 (12.70)' 
BT EC5920-2.1 

Turn ±10%, ±20% Consult -40°C to Diameter by 
Dust and Splash 

Factory + 120°C 
or Resistant 

Front: 2 Pins 0.535 (13.59) 
Rear: 2 Pins 

0.25 Watt -55°C to Pin or 
0.500 (12.70) Dust and Splash y EC5828-2.1 at 50°C 350V + 100°C Solder Lug 
Diameter by Resistant 0.359 (9.131 

8 ALLEN-BRADLEY 
. Milwaukee, Wisconsin 53204 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

SPECIFICATIONS 
Power 

Publ~ Resistance Raiing 
cation Resistance Range and (Unear 

T!IJM' Number Element Tolerance Taper) 
100 Ohms to 2.0 Watts 

Connet 5 Megohms @700C 
±10% 

Series Hot·Molded 50 Ohms to 1.0 Watt 
70 EC5:;70-2.1 Composition 10 Megohms @ 70° C 

±10%,±20% 

Conductive 100 Ohms to O.SWatt 
Plastic 1 Megohm @ 70°C 

±}(l%, ±20% 

100 Ohms to 1.0 Watt 
Cermet 5 Megohms @ 70°C 

±10% 

Series Hot·Molded 50 Ohms to 0.5 Watt 
72 EC5670·2.1 Composition 10 Megohms @ 70° C 

±10%,±20% 

Conductive 100 Ohms to 0.25 Watt 
Plastic 1 Megohm @ 70°C 

±10%,±20% 

100 Ohms to 2.0 Watts 
Cermet 5 Megohms @ 70°C 

±10% 

50 Ohms to 0.75 Watt 
Series Hot·Molded 10 Megohms @ 70°C 

73 EC5670·2.1 Composition, ±10%,±20% 1.0 Watt 
@400C 

Conductive 100 Ohms to 0.5Wat! 
Plastic 1 Megohm @ 70°C 

·±10%, ±20% 

2.25 Watts J(RV4) EC5607·2.1 50 Ohms to @ 70° C 
5 Megohms 

±10%, ±2.0% 

EC5620·2.1 
2.25 Watts 

EJ @ 70° C 

0.5 Watt 
G(RV6) Hot·Molded EC5605·2.1 @ 70°C 

Composition 

W(RV6) EC5612·2.1 100 Ohms to 0.5 Watt 
WP 5 Megohms @ 70°C 

±10%,±20% 

WR EC5650·2.1 0.5Wat! 
@ 70°C 

50 Ohms to 
SP EC5640·2.1 Connet 1 Megohm 1.0 Watt 

±10% @ 70° C 
(5% available) 

100 Ohms to OJ Watt 
M EC5610-2J 1 Megohm @400C 

Conductive 
±20% 

Plastic 
250 Ohms to 

0.5 Watt 2000 EC5680·2.1 1 Megohm 
±20% @ 70°C 

o All depth dimensions are maximum . 

• ALLEN-BRADLEY 

Conductive Plastic, 
Cermet and Hot-Molded 
Carbon Composition 
Panel . 
Potentiometers . 

Voltage Case 
Rating Operating Number of Dim .... lons 

(RMSor Temperature Sections In Inches 
DO Range Available ( mUlimeters) Enclosure 

55° Cto 
+150° C 

-55° Cto 
1,2, 

30r4 
+120° C 

0.625 (15,88) 
Square 

Lug terminals: 
0.594 (15,08) 

-55° Cto Deep 
350V +100° C Pin tenninals: 

0.625 (15,88) 
Dust Deep 
and (Single 

Splash 
lor 2 

Section) 
Resistant 

-55° Cto 
+120° C 

0.625 (15,88) 
1,20r3 Deep by 

500V -55°Cto 1.156 (29,36) 

+120° C Diameter 

lor 2 (Single 
Section) 0 

For Gand W 

-55° C to 
0469 (11.91) Deep 

1 ForWR 
+120° C 0.422 (10.72) Deep 

by 
0500 (12.70) Immersion 

Diameter Sealed 
350V N:xwe dImensions 

-55° C to 
for types 

+120° C 
G and WR do not 

include the Dust and Splash 1 
available switch 

option 0 Resistant 

0.438 (11.11) 
300v -65° C to Deep by Immersion 

+150° C 0.375 (9,52) Sealed 
Diameter 

-25° Cto 0.394 (10,0) Dust and Splash 
9(N +100° C lor2 Cubed Resistant 

All Versions 

-55O Cto 0.625 (15,88) Sealed for 
350V 1 

+125°C Square Board Washing 

Milwaukee, Wisconsin 53204 
1'2114 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4750 

Series 70 MOD POTiIll -
Modular design innovated by 
Allen-Bradley offers almost 
unlimited combinations: single. 
dual. triple or quadruple 
sections. Options include PC or 
solder lug terminals. variety of 
switches. vernier drives. 
concentric shafts. hot-molded 
composition. cermet or 

. conductive plastic resistance 
elements. 

Type J (RV4) - Standard of 
the industry for quality. Hot
molded composition. 50 ohms 
to S megs. ±10% and ±20% 
(special values to 1000 megs 
available). 2.2SW at 70° C. 
single. dual. triple sections 
available. Switch for single or 
dual sections. 

Type G (RV6) - Hot-molded 
composition. 100 ohms to S 
megs, ± 10% and ±20%, O.SW 
at 70° C, single section 
available with or without SPST 
switch. 

Type W (RV6) - Hot-molded 
composition. 100 ohms to 5 
megs, ±lO%and ±20%, O.SW 
at 70° C, single section. 

Type WR - Radial-lead 
version of Type W. Available 
with or without switch. Switch 
versions offer contacts that 
close at start of clockwise 
rotation (lYPE WRS) or with 
switch with contacts that close 
at start of counter-clockwise 
rotation (lYPE WRH). 

Type WP - Pin-terminal 
version of Type W. Suited for 
printed circuit board mounting. 

Type SP - Cermet, SO ohms 
to 1 meg, ± 10%, l.OW at 
70° C, single section. Only 3/8 
inch diameter. 

POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 

Series 72 MOD POTiIll -
Similar to 
Series 70, except the 
bushing and shaft are 
non-metallic. 
Available in single or 
dual combination 
only. 

Series 73 MOD POT® -
Similar to 
Series 70. except the 
bushing is of a more 
economical design. 

Type EJ - Extra long life 
version of the Type J with 
rotational life exceeding one 
million rotations, single or dual 
configurations. Slip clutch 
available. 

Type M - Miniature 
conductive plastic. 100 ohms to 
1 meg., ±20%, O.lW at 40° C, 
single and dual sections 
available. Switches optional. S 
terminal options. Non-metallic 
case, bushing and shaft. 

Type 2000 - Designed cost
effective in conductive plastic. 
250 ohms to 1 meg, ±20%, 
0.5W at .700 C single section .. 
Terminal options available. 
Non-metallic case and shaft. 
Choice of bushing. 

Standard options for most types include linear and 
non·linear tapers, a variety of shafts, bushings, shaft 
endings,. shaft lengths, and hardware. 

Types J and the multi·section MOD POT® with 
composition tracks are well suited for attenuator 
applications. 

4750 

rIJ ALLEN-BRADLEY 
Milwaukee, Wisconsin 53204 
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PRODUCT 
INDEX 

\ 

CROSS REFERENCE CARDS (61) 

i;'y 

LABELS FIT 
THIRD-CUT 
FILE FOLDERS 
(NOT SUPPLIED) 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. " 

The new EEM File System contairts a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which " 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 
"The System also includes 61 Cross Reference 

Cards so you can quickly and easily find multi-
product catalogs. " 
" The EEM File System is complete and can save" 

you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and wen! absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Indexin 
this EEM. Card missing? Write directly to EEM File 
System. 



4750 

Standard 
Models 
Available 

Part 
Numbers 
Available 
From 
Bourns 
Distributors 

EEM 1983 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750. 

~~ '. TRIMPOT DIVISION, 1200 COLUMBIA AVENUE, RIVERSIDE, CA 92507 
'NC TWX 910-332-1252, CBl BOURNSINC, TlX 676-423 '. TEL 714 781-5050 -....... -

InntFT® THE FUTURE IN TRIMMER/RESISTOR TECHNOLOGY 
Bourns has combined the worlds best technologies used in producing cermet trimmers 

and cermet fixed resistor networks. 
This innovative packaging concept results in improved circuit performance, reduced design 

time, increased reliability, and better temperature tracking than discrete equivalents. 
MFT trimmers/resistors are compatible with automatic test and insertion equipment. and 

their sealed construction enables them to be mounted prior to board washing. 

71028 7103C 71040 
two single turn trimmers three single turn trimmers four single turn trimmers 

Detail 
Part Numbers Rl R2 

71028·210·101 101 101 
·210·102 102 102 
·210·103 103 103 
·210·104 104 104 

SPECIFICATIONS 

GENERAL Ref. model 7102B 
ELECTRICAL 

Part Numbers 

71 03cl:~m: 1 ~~ 

Rated Voltage ........ V.P.R.P=Resistance; Up to 
115V Absolute Max. 

Total Package Power @ 85°C .... 0.50 Watt (Max.) 
Total Package Power @ 125°C ........ 0.20 Watt 

(Max.) 
Dielectric Withstanding 

Voltage .................... 900 VRMS (Max.) 
Insulation Resistance ..... : ..... 1 ,000Mn (Min.) 

ENVIRONMENTAL 
Temperature Range, 

Operational ............... -55°C to + 125°C 
Storage .................. -55°C to + 150°C 

Temperature Coefficient, 
R1 or R2 ................. 100 ppm/oC (Max.) 

Terminal Strength, Pull .......... 4.5 Ibs./30 sec. 
Bend ............................. 8 ounces 

Short Time Overload (TRS), 2.5 x RATED 
Voltage for 5 Seconds ........... 0.25% (Max.) 

Moisture Resistance ............. 1000Mn(Min.) 

Rl 
103 
104 

Detail 
R2 R3 
103 103 
104 104 

POTENTIOMETER 
ELECTRICAL 

Part Numbers Rl 

71040·410·101 101 
·410·102 102 
·410·103 103 
·410·104 104 

Detail 
R2 R3 R4 

101 101 101 
102 102 102 
103 103 103 
104 104 104 

Range of R1 & R2 (Std.) ..... ~ ... 100, 1 Kn 10Kn 
, 100Kn 

Actual Electrical Travel (Nom.) ............ 230° 
End Resistance ...... : ......... 2 or 0.1 % (Max.) 

PHYSICAL 
AdjustmentTorque ......... 0.1 to 2 OZ.-in. (Max.) 
Mechanical Stops ......... Solid, 3 OZ.-in. (Min.) 

ENVIRONMENTAL 
Rotational Life ............ ' ... 200 Cycles (Min.) 
Vibration, 30Gs, 45 Hz to 

2 Hz, Contact Bounce ........... 0.1 ms (Max.) 
(±)TRS .................................. 1% 
Shock, 100G's, Contact Bounce .... 0.1 ms (Max.) 
(±)VRS .................................. 1% 
Low Temperature Exposure (TRS), 24 hours @ 

...,.55°C ......................... 2.0% (Max.) 
High .Temperature Exposure (TRS), 24 hours @ 

+125 0 C .............................. 3.0% 
Humidity (TRS) .......................... 2.0% 

MECHANICAL 
8 Pin, 14 Pin, & 16 Pin Dual In Line (Dip) 
Packages per JEDEC Standards 

Specifications subject to change without notice. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2117 
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Resistance 
Range 

Resistance 
Tolerance· 

Contact 
Resistance 
Variation 

Adjustabillty 

Insulation 
Resistance 
500 VDC 

Power Rating 

Temperature 
Range 

Temperature 
Coefficient 

Seal 

Load Lile 
(1000 hrs.) 

Mechanical 
Lile 

Mechanical 
Adjustment 

Mech. Stops 

1-2118 

POTENTIOMETERS. TRIMMERS. CONTROLS & RHEOSTATS 

~ 
BOURNS® RECTANGULAR MULTI-TURN TRIMMERS 
TRIMPOT", TRIMIT®, and E·Z·TRIM" TRIMMING POTENTIOMETERS 

3005P 
%"Ionll, industrial 

Wirewound 

10-50,0000 

±10% Std. 

N/A 

Within 
Resolution 

100 Mego 
(Min.) 

1.0 Watt 
@40°C 

-65°C to 
+125°C 

±50 ppm/DC 
max. 

MIL-R-2720B 
Immersion 

1.0 watt 
@ 40°C 

200 Cycles 

20 Turns 

Wiper Idles 

3010 
1 '14" long, industrial 

10-50,000n 

±5% Std. 

N/A 

Within 
Resolution 

1000 MegO 
Min. 

1.0 Watt 
@ 70°C 

-65°C to 
+150° 

±50 ppm/DC 
max. 

MIL-R-2720B 
Immersion 

1.0 watt 
@70°C 

200 Cycles 

22 Turns 

Wiper Idles 

3057 
1 '14" long, industrial 
and military 
RT12, RTR12 

10-100,0000 

±5% Std. 

N/A 

Within 
Resolution 

1000 MegO 
Min. 

1.0 Watt 
@70°C 

-55°C to 
+150°C 

±50 ppm/DC 
max 

MI L-R-2720B 
Immersion 

1.0 watt 
@ 70°C 

200 Cycles 

22 Turns 

Wiper Idles 

20 
.785" long, Trimpot® 
Industrial SI P 

Cermet 

10-5,000,0000 

±10% Std. 

1.0% or 1 ohm 
(whichever is 
greater) 

±0.01% 

100 Mego 
Min. 

0.25 Watt @ 70°C 
(250 Volt Max.) 

-55°C to 
+125°C 

±100 ppm/DC 
max. 

MIL-R-22097 
Immersion 

0.25 watt 
@70°C 

200 Cycles 

15 Turns 

Wiper Idles 

4750 

3006 
%" lOng, industrial 

10-2,000,0000 

±10% Std. 

1.0% or 1 ohm 
(whichever is 
greater) 

±0.01% 

100 MegO 
Min. 

0.75 Watt @ 70°C 
(400 Volt Max.) 

-55°C to 
+125°C 

±100 ppm/DC 
max. 

MIL-R-22097 
Immersion 

0.75 watt 
@70°C 

200 Cycles 

15 Turns 

Wiper Idles 

'Closer Tolerances Available. 
.. 

Specifications sublect to chance without notice . 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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3009 
%"Iong, industrial 

Cermet 

10-2,OOO,Ooon 

±10% Std. 

1.0% or 1 ohm 
{whichever is 
greater) 

±0.01% 

100 Megn 
min. 

0.75 Watt @ 70°C 
(400 Volt Max.) 

-55°C to 
+125°C 

±100ppm/oC 
max. 

MIL-R-22097 
Immersion 

0.75 Watt 
70°C 

200 Cycles 

15 Turns 

Wiper Idles 

POTENTIOMETERS. TRIMMERS. CONTROLS & RHEOSTATS 

TRIMPOT DIVISION, 1200 COLUMBIA AVENUE. RIVERSIDE, CA 92507 
TWX 910-332-1252, CBL BOURNSINC, TLX 676-423. TEL 714 781-5050 

3059 
1 1/4" long, industrial 
and military 
RJ12, RJR12 

, 

10-2,OOO,Ooon 

±10% Std. 

1.0% or 1 ohm 
{whichever is 
greater) 

±0.01% 

1000 Megn 
min. 

1.0 Watt @ 70°C 
(400 Volt Max.) 

-55°C to 
+150°C 

±100 ppm/oC 
max. 

MIL-R-22097 
Immersion 

1.0 Watt 
70°C 

200 Cycles 

22 Turns 

Wiper Idles 

3082 
'/2" long, industrial 
and military 
RJR28 

, 

10-2,OOO,Ooon 

±10% Std. 

3.0% or 3 ohms 
{whichever is 
greater) 

±0.03% 

1000 Megn 
min. 

0.6 Watt @ 25°C 
(400 Volt Max.) 

-65°C to 
+150°C 

±100 ppm/oC 
max. 

MIL-R-39035 
Immersion 

0.6 Watt 
25°C 

200 Cycles 

10 Turns 

Wiper Idles 

3099 
%" long, DIP 
industrial and military 
RJR32 

10-2,OOO,Ooon 

±10% Std. 

1.0% or1 ohm 
{whichever is 
greater) 

±0.0,1% 

100 Megn 
min. 

1.0 Watt @ 70°C 
(400 Volt Max.) 

-55°C to 
-150°C 

±100 ppm/oC 
max. 

MIL-R-39035 
Immersion 

1.0 Watt 
70°C 

200 Cycles 

20 Turns 

Wiper Idles 

4750 

3012 
1 V." long, industrial 

10-5,OOO,Ooon 

±10% Std. 

1.0% or 1 ohm 
(whichever is 
greater) 

±0.01% 

1000 Megn 
(min.) 

1.0 Watt @ 70°C 
(500 Volt Max.) 

-65°C to 
+150°C 

±100 ppm/oC 
max. 

MIL-R-22097 
Immersion 

1.0 Watt 
70°C 

200 Cycles 

22 Turns 

Wiper Idles 

'Closer Tolerances Available. Specifications subject to change without notice. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2119 
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Resistance 
Range 

Resistance 
Tolerance 

Contact 
Resistance 
Variance 

Adjustability 

Insulation 
Resistance 
500 VDC 

Power Rating 

Temperature 
Range 

Temperature 
Coefficient 

Seal 

Load Life 
(1000 hrs.) 

Mechanical 
Life 

Mechanical 
Adjustment 

Mechanlcel 
Stop 

1·2120 

POTENTIOMETERS, TRIMMERS, CONTROLS & RHEOSTATS 

~. TRIMPOT DIVISION, 1200 COLUMBIA AVENUE, RIVERSIDE, CA 92507 
INC TWX 910-332-1252, CIi!L BOURNSINC, TLX 676-423· TEL 714 781-5050 --'t->--

BOURNS® SQUARE MULTI-TURN TRIMMERS 

3250 
1h" squara. industrial 
and military 
RT22, RTR22 

Wirewound 

10-50,0000 

±5% Std. 

N/A 

Within 
Resolution 

1000 Mega 
Min. 

1.0 Watt 
@70°C 

-65°C to 
+150oC 

±50 ppm/DC 
max. 

MIL-R-27208 
Immersion 

1.0 Watt 
at 70°C 

200 Cycles 

25 Turns 

Wiper Idles 

3260 
'14" square, industrial 
and military 
RT26 

10-25,0000 

±5% Std. 

N/A 

Within 
Resolution 

1000 Mega 
Min. 

0.25 Watt 
at 85°C 

-65°C to 
+150°C 

±50 ppm/oC 
max. 

MIL-R-27208 
Immersion 

0.25 Watt 
at 85°C 

200 Cycles 

11 Turns 

Wiper Idles 

3290 
%" square, Industrial 
and military 
RT24, RTR24 

10-50,0000 

±5% Std. 

N/A 

Within 
Resolution 

1000 MegO 
Min. 

1.0 Watt 
@70oC 

-65°C to 
+150°C 

±50 ppm/1°C 
max. 

MIL-R-27208 
Immersion 

1.0 Watt 
at 70°C 

200 Cycles 

25 Turns 

Wiper Idles 

3252 
1h" square, industrial 
and military 
RJ22 

Cermet 

10-2,000,0000 

±10% Std. 

3.0% or 3 ohms 
(whichever is 
greater) 

±0.O1% 

1000 MegO 
Min. 

1.0 Watt @ 70°C 
(400 Volt Max.) 

-65°C to 
+150°C 

±100 ppm/DC 
max. 

MIL-R-22097 
Immersion 

1.0 Watt' 
at 70°C 

200 Cycles 

22 Turns 

Wiper Idles 

4750 

·Closer Tolerances Available. 
.. SpecificatIOns subject to change Without notice . 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4750 POTENTIOMETERS. TRIMMERS. CONTROLS & RHEOSTATS 

~. ~. TRIMPOT DIVISION. 1200 COLUMBiA AVENUE, RIVERSIDE, CA 92507 
'NC TWX 910-332-1252. CBL BOURNSINC, TLX 676-423· TEL 714 781-5050 ---

3232 
%" square, industrial 
and military 
RJ26. RJR26 

Cermet 

1 0-1 ,000,0000 

±10% Std. 

3.0% or 3 ohms 
(whichever is 
greater) 

±0.02% 

1000 Mega 
Min. 

0.25 Watt @ 85°C 
(300 Volt Max.) 

-65°.C to 
+150°C 

±100 ppm/DC 
Max. 

MIL-R-22097 
Immersion 

0.25 Watt 
at 85°C 

200 Cycles 

12 Turns 

Wiper Idles 

3222 
'iii" square, industrial 
and military 
RJ24. RJR24 

10-1,000,0000 

10% Std. 

3.0% or 3 ohms 
(whichever is 
greater) 

±0.01% 

1000 Mega 
Min. 

0.5 Watt @ 85°C 
(400 Volt Max.) 

-65°C to 
+150°C 

±100 ppm/DC 
Max. 

MIL-R-22097 
Immersion 

0.5 Watt 
at 85°C 

200 Cycles 

22 Turns 

Wiper Idles 

3296 
%" square 
industrial 

10-5,000,000 a 

10% Std: 

3.0% or 3 ohms 
(whichever is 
greater) 

±0.01% 

1000 Mega 
Min. 

0.5 Watt @ 70°C 
(300 Volt Max.) 

-55°C to 
+125°C 

± 100 ppm/DC 
Max. 

MIL-R-22097 
Immersion 

0.5 Watt 
at 70°C 

200 Cycles 

25 Turns 

Wiper Idles 

3299 
'iii" square 
industrial 

10-5,000,0000 

10% Std. 

3.0% or 3 ohms 
(whichever is 
greater) 

±0.01% 

1000 Mego 
Min. 

0.5 Watt @ 70°C 
(300 Volt Max.) 

-55°C to 
+125°C 

±100 ppm/DC 
Max. 

-

MIL-R-22097 
Immersion 

0.5 Watt 
at 70°C 

200. Cycles 

25 Turns 

Wiper Idles 

4750 

. 

Specifications subject to change wilhout notice. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2121 
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Resistance 
Range 

Resistance 
Tolerance· 

Contact 
Resistance 

A~justability 

Insulation 
Resistance 
500 VDC 

Power Rating 

Temperature 
Range 

Temperature 
Coefficient 

Seal 

Load Life 
(1000 hrs.) 

Mechanical 
Life 

Adjustment 
Angle 

Mechanical 
Angle 

1·2122 

POTENTIOMETERS. TRIMMERS. CONTROLS & RHEOSTATS 

~ "'.""', DIVISION, 1200 COLUMBIA AVENUE. RIVERSIDE. CA 92507 
TWX 910-332-1252, CBL BOURNSINC. TLX 676-423· TEL 714 781-5050 

ONe 

BOURNS® SINGLE TURN TRIMMERS 

3305 3345 3329 3339 

4750 

91." diameter 
Industrial 

'h" diameler 
Industrial 

Y4" diameter 
Industrial 

91." diameter 
industrial 

Wirewound Cermet 

10-25,0000 10-50,0000 100 to 1 ,000,0000 10-1 ,000,0000 

5% Std. ±5% Std. ±10% Std. ±10% Std. 

3.0% or 3 ohms 3.0% or 3 ohms 
N/A N/A (whichever is (whichever is 

greater) greater) 

Within Within ±0.05% ±0.05% 
Resolution Resolution 

1000 Mega 10QO Mega 1000 Mega 1000 Mega 
Min. Min. Min. Min. 

0.5 Watt 1.0 Watt 0.5 at 85°C . 0.5 Watt @ 85°C 
@700C @700C (300 Volt Max.) (300 Volt Max.) 

-65°C to -55°C to -55°C to -55°C to 
+150°C +150°C +1500C +150°C 

±70 ppm/DC ±70 ppm/oC ±100 ppm/oC ±100 ppm/oC 
Max. Max. Max. Max. 

MIL-R-2720B MIL-R~27208 MIL-R-22097 MIL-R-22097 
Immersion Immersion Immersion Immersion 

0.5 Watt 1.0 Watt 0.5 Watt 0.5 Watt 
at 70°C at 70°C at 85°C at 85°C 

200 Cycles 200 Cycles 200 Cycles 200 Cycles 

280° (Nom.) 300° (Nom.) 240° (Nom.) 4 Turns 

300° (Nom.) 310° (Nom.) 260° (Nom.) Wiper Idles 

·Closar Tolerances Available. Specifications subject to change without notice. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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POTENTIOMETERS. TRIMMERS. CONTROLS & RHEOSTATS 

3352 
%"diameter 
industrial 

Cermet 

10-S MegO 

20% Std. 

1.0% or1 ohm 
(whichever is 
greater) 

±0.01% 

10 MegO 
Min. 

0.75 Watt @ 40°C 
(250 Volt Max.) 

-55°C to 
+12SoC 

±100 ppm/DC 
Max. 

No 

O.S Watt 
at 85°C 

200 Cycles 

205° (Nom.) 

225° (Nom.) 

TRIMPOT DIVISION. 1200 COLUMBIA AVENUE. RIVERSIDE. CA 92507 
TWX 910-332-1252. CBL BOURNSINC. TLX 676-423· TEL 714 781-5050 

3359 
'AI" diameter 
industrial 

100-2,OOO,OOO!2 

20% Std. 

2.0% or 3 ohms 
(whichever is 
greater) 

±O.OS% 

10 Mego 
Min. 

75 Watt at 40°C 
(2S0 Volt Max) 

-65°C to 
+12SoC 

±100 ppm/DC 
Max. 

No 

0.75 Watt 
at 40°C 

500 Cycles 

230° (Nom.) 

270° (Nom.) 

3386 
%" square. 
industrial 

10-2,000,0000 

±10% Std. 

1.0% or1 ohm 
(whichever is 
greater) 

±0.03% 

1000 MegO 
Min. 

O.S Watt @ 8SoC 
(300 Volt Max.) 

-55°C to 
+12SoC 

±100 ppm/DC 
Max. 

MIL-R-22097 
Immersion 

0.5 Watt 
at 85°C 

200 Cycles 

280° (Nom.) 

3100 (Nom.) 

Specifications subject to change without notice. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS & RHEOSTATS 4750 

. . .' . . . . 

~. . . - . TRIMPOT DIVISION, 1~00 COLUMBIA AVENUE, RIVERSIDE. CA 92507 
; TWX 910-332-1252. CBl BOURNSINC. TlX 676-423' TEL 714 781-5050 

. PANEL MOUNTING DETAILS 
Many Bourns models are available for panel mount application (see followi~g details for models). To order units 
with the hardware attached, simply select the part number you want from the standard part number table on the 
individual catalog sheet and add M after the part number. For the model 3006 a Z should be used instead of an M. 

3059J-1-(RC)M 

EXAMPLES 3057L-H02M 
3059J-1-503M 
3292L-H05M 
3006P-1-502Z 

MODEL 3057 AND 3059 

.100 LONG SLOT 

.025 WIDE 

.030 DEEP 

BUSHING 
10-32 
NF-2 THO. 

HEX NUT AND 
LOCKWASHER 

+T~ 
r~"'--1.313--_..j L .313 

--1.250 

.234 

l 
FOR PANEL SEAL ORDER H-82 AND POSITION ON 
BUSHING BEHIND PANEL 

NOTES: 
1. Provided with lockwasher and 

mounting nut. 
2. Recommended panel hole. 

#10 drill (.194). 

STAINLESS STEEL 

~
9 .19 CUP WASHER 

{;s-L 
.04 

1~'035 
.19 

:T 
RUBBER 0 RING 

1'2124 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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PANEL MOUNTING 
DETAILS 

POTENTIOMETERS, TRIMMERS, CONTROLS & RHEOSTATS 

TRIMPOT DIVISION, 1200 COLUMBIA AVENUE, RIVERSIDE, CA 92507 
TWX 910-332-1252. CBl BOURNSINC, TlX 676-423· TEL 714 781-5050 

You can provide your own panel mount assembly by using a standard Model 
3005 or 3006 with the H-83P Adaptor - simply select the part number you 
want and snap fit the unit in the plastic case. The H-83P with lockwasher and 
mounting nut is available in 50-piece lots. 

ADJ. SHAFT 
RECESSED. l1 • 

.-.~ 
'I, 
L--. 

MOUNTING HARDWARE The following hardware is available for special mounting applications. 

H-11 E END BRACKET FOR MODELS 3057 AND 3059 

r- 1.234--------001 

•14 1 r-- 1.000 --1 1~010 
li(ttt:3=r ~l)*) ~ 

';:: .062 
, .093 DIA. (4 PL) 

STACKING STRAPS 
H-25 FOR MODELS 3250 AND 3252 
H-28 FOR MODELS 3290 AND 3292 

.y.37B .25 

LL 

'7 r--Jf~~~' DIA • 
. 016 . 

DIM. H-25 H-28 
A .093 .070 
B .143 .125 
C .520 .419 

H-26 SIDE BRACKET FOR MODELS 3250 AND 3252 

.520 
TYP. 

f·t±Ji·250 

~ .128DIA.(2PL) 

NOTE: All mounting hardware is stainless steel. 

~J] 
I...-.L .250 

4750 
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PANEL MOUNTING 
DETAILS 

3290L-1-(RC)M 

3006P-1-(RC)Z 

POTENTIOMETERS, TRIMMERS, CONTROLS & RHEOSTATS 

TRIMPOT DIVISION, 1200 COLUMBIA AVENUE, RIVERSIDE, CA 92507 
TWX 910-332-1252, CBL BOURNSINC, TLX 676-423' TEL 714 781-5050 

MODELS 3250 AND 3252 

BUSHING 
10-32 UNF-2A 
THO. 
OPT. BEND 
DOWN ANTI-. 
ROTATION TAB 

.096 LONG SLOT 

.025 WIDE 

.025 DEEP 

PANEL LAYOUT 
.200 #7 DRill 

.052 OPTIONAL 
FOR ANTI-ROTATION 
NUB 

MODELS 3290 AND 3292 

.12 

BUSHING 
10-32 UNF-2A 
THO. ' 

OPT. BEND 
DOWN ANTI
ROTATION TAB 

.096 LONG SLOT 

.025 WIDE 
DEEP 

PANEL LAYOUT 

.200 #7 DRI II 

• 052 OPT. FOR 
ANTI-ROTATION TAB 

MODEL 3005, 3006 AND 3009 

FLUSH SHAFT 
.10 lONG SLOT 
.02 WIDE .03 DEEP 

" 

NOTE: Provided with lockwasher and 
mounting nut. 

NOTE: Provided with lockwasher and 
mounting nut . 

NOTES: 
1. Provided with lockwasher and 

mounting nut. 
2. Recommend panel hole size 

.200 #7 Drill. 

4750 
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~. -' TRIMPOT DIVISION, 1200 COLUMBIA AVENUE. RIVERSIDE. CA 92507 
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BOURNS®ATTENUATORS 

Bourns oHera ail eldeilsive Una of fi::od, lIoriable and switchable attenuaiors. All Bourns attenuators are avail
able in both standard and custom configurations. Our Engineering Departments can custom design special 
attenuators for your specified applications. 

Fixed 
Attenuators 

. Variable 
Attenuators 

Models Models 81/82 
4114R-033 Straight T-Pad 
4114R-033-001 Bridged T 
4114R-033-002 Bridged H or 
O-Pad Configurations Double Bridged T 

~~..,.."",.".,., 

~ , . ' , , 
.... '- " '. 

NETWORKS DIVISION 

Pre-assembled 14 pin DIP'S 
contail) balanced or unbalanced 
attenuator pads. Available 
in 1/2 dB steps to 36 dB 

Features include temperature 
coefficient of ±100 ppm/oC 
operating temperature -65°C to 
125°C 

Attenuatkm tolerance (dB) of 
±1% 

Flat response through 1 MHz 
I~.;';;-l 

I 

O·Pad 

PRECISIONS 
CONTROLS DIVISION 

Thick film cermet elements 
achieve infinite 
resolutions and setting 
stability 

Straight T, bridged T 
and double bridged T-Pad 
are available with 10% 
or 20% impedance 
tolerances 

Minimum attenuation loss 
0.2 dB all models with flat 
response through complete 
audio range 

R3 

Zout 

R2 

Rl 

Zin 

Straight T-Pad 

Switch able 
Attenuators 

Model 
3100 
T and O-Pad 
Configurations 

TRIM POT DIVISION 

Bourns Model 3100 switchable 
attenuators incorporate 
both switching and attenuator 
network functions in a 
single integrated package 
resulting in reduced 
component count, assembly 
costs and PC board space 

Input impedance 600n ±2% 
or75n ±5.0% 
Balanced and Unbalanced 

Power rating + 15dBm (Max.) 

Attenuator Range: 0-1.5,0-15, 
and 0-24 dB 

Binary Weighted Switching, 
0.1 dB minimum step 

Consult 
factory 
for 
additional 
types 
and 
values 

O-Pad 

OUT 

OUT 

3 OUTPUT 4 

IN 1.50dB MAX. 
...-nc·vvv-,.... 15.0 dB MAX. 

.8 
8· 

.. 
QUT 4. 

.2 
2. 

., 
OUT 1. 

OUT ATTE~~~TION= 

1 INPUT 2 

Specifications subject to change without notice. 

4750 
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PRECISION CONTROLS DIVISION, 1200 Columbia Avenue, Riverside CA 92507 
TWX 910-332-1252, CBL BOURNSINC, TLX 676-423· TEL 714-781-5050 

4750 

BOURNS® PANEL CONTROL POTENTIOMETERS 

81/82 

• 5/8 Inch SQuare 
• Modular Construction 
• Single or Multiple 

Sections 
.• Linear or Audio 

Tapers 

• Single or 
Concentric Shafts 

• Cermet 
• Conductive Plastic 

RESISTANCE RANGE 

50t 
75t 1:>. 
lOOt 
1501:>. 
2001:>. 
250 
500 
7501:>. 
lK 
1.51:>. 
2K1:>. 
2.5K 
5K 
7.5K1:>. 
10K 
15K1:>. 
20K1:>. 
25K 
50K 
75K1:>. 
lOOK 
150K1:>. 
200K1:>. 
250K 
500K 
750K1:>. 
1 Meg 
2.5 Meg 
5.0 Meg 

1·2128 

87/88 85/86* 

• 5/8 Inch SQuare • 5/8 Inch SQuare 
• Modular Construction • Modular Construction 

• Single or Multiple • Multiple Sections 
Sections 

• Semi-Precision • DPST and DPDT 
Li near Tapers Rotary Switches* 

• Single or • Single or 
Concentric Shafts Concentric Shafts I 

• Cermet • Cermet 
• Conductive Plastic • Conductive Plastic 

100-r--------------" 

90 

80 

o 70 

~ 
~ 60 

~ 
~ 50 

~ 
~ 40 
UJ 
'-' ffi 30 
Q. 

20 

10 

O~~-T~r_~~-r-,-r_~~ 
o 10 20 30 40 50 60 70 80 90 100 

SHAFT ROTATION 
Audio ~apersavailable from 1 K to 2.5 megohm only. 

SWITCH TYPE 

Type Detent Contacts 

DPST CW Open/Closed 
Open/Open 
Closed/Closed 

CCW Open/Closed 
Open/Open 
Closed/Closed 

DPDT CW Open/Closed 
CCW Open/Closed 

91/92 3851/3852 3862 

• 5/8 Inch SQuare • 3/4 Inch Diameter • 1/2 Inch Diameter 
• Modular Construction • 1/4 Inch Depth • Rear Terminals 

• Single or Dual • Single Section • Single Section 
Sections 

• Linear or Audio • Linear or Audia • Linear Taper 
Tapers Tapers 

• Plastic Shaft • 1/8 Inch Diameter 
Shaft Only 

• Cermet • Cermet • Cermet , 
• Conductive Plastic • Conductive Plastic 

• Single Shaft • Single Shaft • Single Shaft 

Taper Description Linearity Tol. 
Fig. 

Code Ref. 

A Linear-Cermet ±5% Ind. ±10% 1 

B Linear~Cond. Plastic ±5% Ind. ±20% 1 

C CW Audio-Cermet N/A ±10% 2 

0 CW Audio-Cond. Plastic N/A ±20% 2 

E Linear-Cond. Plastic ±5% Ind. ±10% 1 

F CCW Audio-Cermet N/A ±10% 3 

G CCW Audio-Cond. Plastic N/A ±20% 3 

H Linear-Cermet ±5% Ind. ±5% 1 

L Linear-Cond. Plastic ±2%Z.B. ±5% 1 

M Linear-Cermet ±2.5% ±3% 1 
Z.B. 

N Linear-Cond. Plastic ±1%Z.B. ±5% 1 

P Linear-Cermet ±1.5% ±3% 1 
Z.B. 

S CW Audio-Cond. Plastic N/A ±10% 2 

T CCW Audio-Cond. Plastic N/A ±1O% 3 

* Switch/potentiometer combinations only. 
t Cermet only. 
1:>. Non-standard resistance values. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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Resistance 

Power Rating 
@70oC 

Independent 
Linearity 

Rotational 
Life 

Size 

Resistance 

Power Rating 
@70oC 

Independent 
Linearity 

Rotational 
Life 

Size 

EEM 1983 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

~. .... PRECISION CONTROLS DIVISION, 1200 Columbia Avenue, Riverside CA 92507 
'Ne v TWX 910-332-1252, CBL BOURNSINC, TLX 676-423' TEL 714-781-5050 -,,---

BOURNS® MULTI-TURN PRECISION POTENTIOMETERS 

3400 
10 Turns 

Wirewound 

100-2S0K 

S.OW 

±0.1.S% 

2x106 Rev. 

1-13/16" dia. x 
1-3/4" 

3540 
10 Turns 

Wirewound 

100-100K 

2.0W 

±0.2S% 

1x106 Rev. 

7/8" dia. x 
3/4" 

3500/3501* 3510/3511* 3520/3521* 3550 
10 Turns 3 Turns S Turns 10 Turns 

SO-100K SO-SOK 

2.0W 1.0W 

±0.2% ±0.3% 

2x106 Rev. 0.6x106 

718" dia. x 7/8" dia. x 
1" 9/16" 

3543 3545 
3 Turns 5 Turns 

20-S0K SO-SOK 

1.0W 1.SW 

±0.2S% ±0.2S% 

0.3x106 Rev. 0.Sx106 Rev. 

7/8" dia. x 7/8" dia. x 
3/4" 3/4" 

20-7SK 

1.SW 

±0.3% 

1x106 Rev. 

7/8" dia. x 
11/16" 

3541* 
10 Turns 

-

1K-100K 

2.0W 

±0.2S% 

Sx106 Rev. 

71.8" dia. x 
3/4" 

100-100K 

2.SW 

±0.2% 

2x106 Rev. 

7/8" dia. x 
1-9/16" 

3700 
10 Turns 

1 00-1 OOK 

1.0W 

±0.2S% 

1x106 Rev. 

1/2" dia. x 
1" 

4750 

3590 
10 Turns 

100-200K 

i2.0W;@40°C 

±0.25% 

1x106 Rev. 

7/8" dia. x 
3/4" 

3750 
10 Turns 

100-100K 

1.0W 

±0.2S% 

1x106 Rev. 

1/2" dia. x 
1" 

• Hybritron" Element Specifications subject to change without nolice. 
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BOURNS® SINGLE-TURN PRECISION POTENTIOMETERS 

Servo- 3585 Mount 

Boshlng 3535 
MDunt 

Resistance 

PDwer Rating 
@700 e 

Independent 
Linearity 

Rotational 
Llle 

Size 

I 

Wirewound 

25-50K 

1.0W 

±0.5% 

1x106 Rev. 

718" dia. x 
11/16 

6534 
6634 6637 

Conductive Plastic 

1K-100K 1 K-100K 

1.0W 1.0W 

±0.5% ±1.0% 

25x10B Rev. 10x106 Rev. 

7/8" dia. x 7/8" dia. x 
15/32 7/16 

6538 
6638 

1 K-100K 

1.0W 

±1.0% 

20x106 Rev. 

7/8" dia. x 
15/32 (servo) 

17/32 (bushing) 

6657 

1 K-100K 

1.5W 

±1.0% 

10x106 Rev. 

1-5/16" dia. x 
5/8 

6574 
6674 

1 K-100K 

2.0W 

±.25% 

4750 

25x106 Rev. 

2" x 3/5" 

BOURNS® DIALS, KNOBPOTS®, AND PUSH-BUTTON POTENTIOMETERS 

PUSH-BUTTON 
. POTENTIOMETERS 

KNOBPOTS® 

3600 

3610 

3640 

3650 

Resistance 
Power 

DECADES 

1 
2 
3 
4 
5 

Rating Diameter 

100 to 100K 1.5W 3/4" 
@ 25°C 

100to100K 1.5W 7/8" 
@ 25°C 

100 to 250K .2.5W 1-1/4" 
@ 25°C 

100 to 250K 2.5W 1-1/4" 
@-25°C 

RESISTANCE 

10to 10K 
100 to 100K 
1K to 1 Meg 

10K to 1 Meg 
100K to 1 Meg 

DIALS 
H-507-6 
7/8" diameter 

H-490 
1" diameter 

CT23 
1-1/16" diameter 

CT26 
1-1/4" diameter 

1·2130 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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1.0% 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

a CTS OF BERNE. INC. INDUSTRIAL 
CERMET SUBSIDIARY OF CTS CORPORATION, ELKHART, INDIANA 

WORLD LEADER IN CERMET RESISTOR TECHNOLOGY POTS & TRIMMERS 
® 

Description 

Power: 2 @ 70°C 465X Power: 1 @ 25°C 
Max. Temp: 175°C 1f2 @ 70°C 
Resist. Tol: ±10% 3550 500- Max. Temp: 125°C 3465 1000-Dim.: 3,14" dia. Resist. Tol: ±1O% 
Bushing: %"FMS E 1MEGo Dim.: .374" x .385" 1 MEGo 
Shaft: 7/8" FMS X x.212" 

.250" dia., No. of turns: 1 
slotted TO·S lead spacing 

55 OS Power: 2 @ 70°C R465X Power: 1 @ 25°C 

" ~~ W~sIefc,r: 175°C 3550 500-
l!2@ 70°C 

±1O% Max. Temp: 125°C 3465 1000-
Dim.: 3/4 " Dia. E 1MEGo 

Resist. Tol: ±10% 
1 MEGo Bushing: 3Al" FMS Dim.: .374" x .385" 

Shaft: 2" FMS x x.212" 
.250" dia. No. of turns: 1 

TO·S lead spacing 

Power: 2 @ 70°C 465S Power: 1 @25oe 

W:;;sIefc,f:: 
175°C 1f2 @ 70°C 
±1O% 3550 500- Max. Temp: 125°C 3465 1000-Dim.: 3,14" dia. Resist. Tol: ±10% 

Bushing: '12" ~MS, E 1MEGo Dim.: .374" x .385/1 1 MEGo 
locking x.212" 

Shaft: 5/S/l FMS x No. of turns: 1 
.250/1 dia., 
slotted 

.100" in-line lead spacing 

465T 467S Power: 1 @ 2Soe 
Power: 1 @2Soe 1f2 @ 70°C 

1f2 @ 70°C Max. Temp: 125°C 3465 1000-Max. Temp: 125°C 3465 1000- Resist. Tol: ±10% 
Resist. Tol: ±1O% 1 MEG 

Dim.: .374" x .385/1 1 MEGo Dim.: .374" x .385" x.212" 
x.212" No. of turns: 1 

No. of turns: 1 .150" in·.fine lead spacing 
.100" in-line lead spacing 

467T R467S Power: 1 @ 25°C 
Power: 1 @ 25°C 1f2 @ 70°C 

1f2 @ 70°C 
1000-

Max. Temp: ±1O% 3465 1000-Max. Temp: 125°C Resist.-Tol: 125°C 
Resist. Tol: ±10% 1 MEGo Dim.: .374" x _385/1 1 MEGo 
Dim.: .374" x .385" y ?1?/f 

x.212" No. of turns: 1 
No. of turns: 1 .150" in-line lead spacing 
. 15Q111n:JTi1eTeailSpacfng 

R465T 
Power: 1f2 @ 70°C 

Power: 1 @ 25°C W:;;sIe~r,: 125°C 3375 500-1f2 @ 70°C ±20% 
Max. Temp: 125°C 3465 1000-

Dim.: .370" Dia. 1MEGo Resist. Tol: ±1O% x.1S0" 
Dim.: .374/1 x .385/1 1 MEG .100" lead spacing 

x.212" Cent. Term.: .400" 
No. of turns: 1 
.100" in-line lead spacing Power: 1/2 C!!! 70°C 

Max. Temp: 125°C 
3375 500-R467T Power: 1 @25°e Resist. Tol: ±20% 

'/2 @ 70°C Dim.: .370" dia. 1MEGo Max. Temp: 125°C 3465 1000- x.150" 
Resist. Tol: ±lD% .172" lead spacing 
Dim.: .374" x .385/1 1 MEGo Cent. Term.: .156" 

x.212" 
No. of turns: 1 Power: 1f2 @ 70°C .150" in-line lead spacing Max. Temr,: 125°C . 500-Resist. To: ±20% 3375 

465U Power: 1 @2Soe Dim.: .370" dia. 1MEGo 
1f2 @ 70°C x.150" 

Max. Temp: 125°C 3465 1000- .100" lead spacing 
Resist. Tol: ±10% 
Dim.: .374" x .385" 1 MEGo Power: x.212" 1f2 @ 70°C 
No. of turns: 1 W:~si.e~r,: 12soe 

3375 500-.200" grid ±20% 
Dim.: .370" dia. IMEGo x.150" 465Y Power: 1 @ 25°C .100" lead spaCing 

1/2 @ 70°C 
Max. Temp: 125°C 1000-Resist. Tol: ±10% Power: '12@ 
Dim.: .374/1 x .385" 1 MEGo W:;;sre~r,: 125°C 

3375 500-x.212/1 ±20% 
No. of turns: 1 Dim.: .370" dia. 1MEGo TO-S leaa spacing x.150" 

.100" lead spacing 
Ta-S lead spacing 

~ ~~c.w Power: 1f2 @ 70°C 

2 C.W W:;;srefc,r,: 
125°C 

3375 50n-±20% 
Dim.: .370" dia. 1MEGo 

STANDARD ROTATION x.150" REVERSE ROTATION .100/1 lead spacing 
TO-S lead spacing 

ORDERING INFORMATION: Place orders using following address: CTS OF BERNE, INC., 406 Parr Rd., Berne, Ind. 46711 - (219) 589-8220 - TWX 810-323-1580 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

I
' mTRON 
DONNER 
A THORN EMI company 

DUNCAN ELECTRONICS 
DIVISION 
A complete selection of standard products is available for 
cost-effective solutions to a wide variety of potentiometric 
functions. DUNCAN ELECTRONICS is also prepared to 
respond to special requirements, and offers a host of new, 
innovative alternatives to position sensing applications. 

SINGLE TURN 

Element Typel 
Series No. 

WIREWOUNO 
1200 

(1230)3 
1300 
1500 
1600 

(1630) 
1700 
1800 

CONDUCTIVE 
1220 
1320 
1520 
1620 
1720 
1820 

HYBRID 
2200 
2230 
2300 
2500 
2600 
2630 
2700 
2800 

SYSTROM. 
DOMMER 

Dia. 

7/8 " 

71s'! 
11116" 
Fits" 
H4" 
H4" 
2" 
3" 

7/8 " 

11116" 
17/16" 
H4" 
2" 
3" 

7/8 " 
7/8 " 

1Y16" 
P/'6" 
H4" 
H4" 
2" 
3" 

A THORN EMI company 

Linearity (%) 
Resistance . Best 
Range (0) Standard Practical 

15-75K ±0.5 :to.2 
15-50K :to.5 :to.25 
25-100K :to.4 :to.15 
25-125K :to.3 :to.12 
25-150K :to.25 :to.09 
25-100K :to.3 :to.15 
25-200K :to.2 :to.08 
25-250K :to.15 :to.05 

400-75K :to.5 :to.2 
500-100K :tOA :to.15 
500-125K :to.3 :to.l0 
500-150K :to.25 :to.075 
600-200K :to.2 :to.06 
750-300K :to.15 :to.04 

200-10K ±0.5 :to.25 
500-7K :to.5 :to.3 
200-15K :to.4 :to.2 
500-20K :to.3 :to.15 
500-25K :to.25 :to.12 
lK-17.5K ±0.5 :to.2 
500-30K :to.2 :to.l 
750-50K :to.15 :to.07 

DUNCAN ELECTRONICS DIVISION 
2865 Fairview Road, Costa Mesa, CA 92626 
(714) 545-8261 TWX 910-595-1128 

Max~ Power 
@7DoC 
(Watts) 

1.25 
1.25 
2.0 
3.0 
4.0 
4.0 
5.0 
7.0 

0.5 
.0.75 

. 1.0 
1.5 
2.0 
3.0 

1.25 
1.25 
2.0 
3.0 
4.0 
4.0 
5.0 
7.0 

PRECISION POTENTIOMETERS 

A COMPLETE SELECTION OF WIREWOUND, HYBRID, AND CONDUCTIVE 
PLASTIC UNITS, INCLUDING COMMERCIAL AND INDUSTRIAL MODELS 
AND SPECIAL CAPABILITIES. 

COMPARISON OF RESISTIVE CHARACTERISTICS 

RESISTIVE TECHNOLOGY 
PARAMETER Conductive 

Wirewound Hybrid Plastic 

Resistance Range 'Full Range Limited Range Full Range 

Std. Resistance Tolerance ±3% ±5% ±10% 

Effective Travel Range Up To 10-Turns Up To 10-Turns 360 0 Maximum 

Temp. Coefficient of Resistance ± 20PPM/'C ±70PPM/'C -300PPMrC 

Power Dissipation High High Moderate 

Resolution Finite Infinite Infinite 

Adjuslability/Setability Fair Good Excellent 

LinearitylConformity Very Good Good Excellent 

Contact Resistance Low High Moderately High 

Rotational Life (Rev.) 2 x 10' 10 X 10' 50 X 10' 

MOisture Stability Excellent Good Fair 

Non-Linear Functions Excellent Good Excellent 

Rheostat Applications Excellent Poor Fair 

AC Circuit Applications Poor Fair Excellent 

Retative Cost Low Medium High 

MULTI-TURN 

Linearity (%) Max. Power 
Mounting Element Typel Resistance #01 Best @7D'C Mounting 

Style Series No. Dia. Range (0) Turns Standard Practical (Walls) Style 
WIREWOUND 

Servo/Bushing 
(Bushing) 

ServolBushing 
Servo/Bushing 
Servo/Bushing 

(Bushing) 
Servo/Bushing 
Servo/Bushing 

3200 7/8 " 3-250K 3/5/10 :to.5/ :to.l/ 1.5/2.012.5 Servo/Bushing 
0.35/0.25 0.07/0.05 

2.5 (3233) 7/," 10-200K 10 :to.25 ±0.1 Bushing 
(3250/M3250) 7/8 " 10-150K 3/5/10 :to.51 :to.3/ 1.011.5/2.0 Bushing 

0.5/0.25 0.2/0.1 
3500 1711," 5-500K 3/5/10 :to.25/ :to.51 3.0/4,0/5.0 Servo 

0.2/0.15 0.04/0.03 
3600 5-600K 3/10 :to.35/0.25 :to.l/0.05 5.0/7.0 Bushing 
3700 2" 5-830K 3/10 :to.2/0.1 :to.04/0.02 5.0/7.0 ServolBushing 

Servo/Bushing HYBRID 
ServolBushing 
ServolBushing 
Servo/Bushing 
ServolBushing 
ServolBushing 

4200 7/," SOO-100K 3/5/10 :to.5/ :to.15/ 1.5/2.0/2.5 ServolBushing 
0.35/0.25 0.110.075 

(4250/M4250) 1/8" 500-100K 10 :to.25 :to.15 2.0 Bushing 
4500 17/16" 500-200K 3/5/10 :to.25/ :to.075/ 3.0/4.0/5.0 Servo 

0.2/0.15 0.06/0.05 

ServolBushing 
(Bushing) 

4600 13/4" lK-250K 3/10 ±0.35/0.25 :to.15/0.08 5.0/7.0 Bushing 
4700 2" lK-250K 3/10 :to.2/0.1 ±0.06/0.03 5.0/7.0 Servo/Bushing 

Servo/Bushing 
Servo/Bushing NOTES: 1. All Wirewound models are manufactured to meet or exceea applicable 
Servo/Bushing 

(Bushing) 
Servo/Bushing 
Servo/Bushing 

characteristics of MIL-R-12934. . 
2. All Co.nductive PlastiC and Hybrid mo.dels are manufactured to meet or 

exceed applicable characteristics o.f MIL-R-39023. 
3. Models in parenthesis ( ) are available through autho.rized Duncan 

Distributo.rs. 
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SLiDELlNE® CONTROLS 

FOR INSTRUMENTATION AND 
AUDIO/BROADCAST 
APPLICATIONS: 

Duncan 400 Slideline® Potentiometers 
provide an ideal, human-factored 
solution for instrumentation and audio/ 
broadcast controls, combining unusually 
accurate electrical characteristics with a 
wide variety of output options, fingertip 
controls, and faceplate alternatives to 
meet exacting customer applications 
requirements. 
Ideally suited for medical and process 
control equipment, or test/measurement 
apparatus, the 400 is capable of provid
ing specific packaging or electrical 
characteristics without the special costs 
you might expect. The 400 can change 
its face and provide excellent accuracy 
in single or dual element configurations 
for the type of control you seek. Units are 
available with two individual wipers 
generating independent outputs for 
establishing high/low limits in monitoring 
instruments. For specs, infinite reso
lution, virtually noise-free operation and a 
reputation for failure-free performance 
(rated for 5 million traverses without 
degradation), is coupled with a 6000 to 
250KO resistance range (±20%; ±10% 
available) and linearities from ±2% to 
±O.l%. Stroke is 23/4" or 4'/4". 
A normally open SPST or DPST "cue" 
switch function is available closing at 
the end of travel. As a result, valuable 
instrument panel space is saved and 
multiple functions provided. 

TURNS-COUNTING 
DIALS 
Duncan Turns-Counting Dials are 
especially designed to provide accurate, 
highly visible position readouts of multi
turn devices. 

PERFECTLY DESIGNED 
FOR COMBINATIONS 
Duncan Turns-Counting Dials are 
ideal for use with any Duncan Multi-turn 
Potentiometer, particularly the 7/a" dia., 
10-turn 3250 series. Such combinations 
are suited for cost-effective instrumen
tation and system control applications. 

Model 62, 
15-turn 

Model 82, 
20-turn 

POSITION SENSING PRODUCTS 

RECTILINEAR/SERIES 100 

ACCURATE FEEDBACK 
AND INTERFACING 
CAPABILITIES IN A NEW SERIES 

The new Duncan Series 100 Rectilinear Control 
is available in 7 different sizes. 
Completely enclosed, the 100 offers an 
impressive array oflinear motion/ rectilinear 
capabilities and gives you a choice of 3 
different interface connectors, linear and 
non-linear taper, and switch functions at the 
end of mechanical travel. They're perfect for 
use under unusual industrial or environmental 
conditions. 

Series No. 100 
Resistance Range 
(Kfl ±20%) 
Electrical Travel 
(inches) 
Mechanical Travel 
(inches) 
Linearity Tolerance 
(%) 
Power Rating 
(watts) 
Mechanical Cross 
Section (inches) 

Specifications 

2 to 500 

6to 36 

6.1 to 36.1 
std. ±0.5% 
special ±0.1% 

4.5t02::.:7 ___ _ 

1.25sq. 

RESISTIVE ELEMENTS 

A STANDARD PRODUCT 
APPROACH TO LOW-COST 
POSITION SENSING 

Series 98E Elements are currently opera
ting in hundreds of different systems. 
You'll find them in everything from 
airborne applications and instrumen
tation, to consumer appliances and 
automotive electronics. 

If you want to design your own element, 
we'll help you. Before your first produc
tion quantity is required, you will have 
the satisfaction of testing and approving 
a design in ample time to meet your 
planned requirements. 

TYPICAL SPECIFICATION RANGES 
Electrical Travel 

Resistance Range 
(0 per square) 
Linearity 

Power Rating 

up to 36" (900mm) 

50to 20K 
±20%/±10% 

to ±0.05% 

3 watts/square 

Although the 98E 
Element is priced 
right for use in com
mercial products or 
industrial controls, 
it meets high stan
dards of reliability, 
anti-shock and low 
noise. 

48-PAGE DESIGN 
HANDBOOK/ CATALOG 

You can receive your own copy. 
Call or write your nearest 
Duncan sales office or factory. 

Model 71, 
Digital 10-turn 

Model 76, 
Clockface 1a-turn 

SYSTRON 
DONNER 
A THORN EMI company 

DUNCAN ELECTRONICS DIVISION 
2865 Fairview Road, Costa Mesa, CA 92626 
(714) 545-8261 TWX 910-595-1128 
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E-SYSTEMS 

Memcor Division 

POWER RHEOSTATS 

TYPE 

R12¥2 
R25 
R50 
R75 
RIOO 
R150 
R225 
R300 
R500 
R1000 

MEET THE MEMCOR FAMILY OF HIGH 
QUALITY WIRE-WOUND POWER RHEOSTATS 

All MEMCOR Power Rheostats. are vitreous enamel coated. The core and 
base are bonded together with vitreous enamel, thereby contributing 
marked!y to the heat dissipation. 

Standard tolerance: ±10%, ±5% available as a special. 

POWER (Watts) RESISTANCE RANGE DIAMETER 

12% Watt 1-5000 Ohms 9'8" 
25 Watt 1-5000 Ohms 1'<6" 
50 Watt 0.5 - 10,000 Ohms 21~t 

75 Watt 0.5 - 10,000 Ohms 2%" 
100 Watt 0.5 - 10,000 Ohms 3%" 
150 Watt 0.5 - 10,000 Ohms 4" 
225 Watt 1-2500 Ohms 5" 
300 Watt 1-2500 Ohms 6" 
500 Watt 1-2500 Ohms 8" 

1000 Watt 1-2000 Ohms 12" 

Special Rheostats with Tapered Sec
tions, Locking Devices, Off Positions, 
Tandem Mountings, Special Shafts on 
Bushing, and many other variations can 
be supplied. 

DEPT. EM 

E-SYSTEMS 

Memcor Division 

1320 FLAXM I LL ROAD 
HUNTINGTON, INDIANA 46750 
Telephone: . (219) 356-4300 
TWX: 810-333-1530 Write for FREE Catalog. 

1·2134 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

WEIGHT 

.035 Lbs. 

0.23 Lbs. 

0.45 Lbs. 

0.60 Lbs. 

0.72 Lbs. 

1.50 Lbs. 
2.18 Lbs. 

3.0 Lbs. 

3.75 Lbs. 

10.0 Lbs. 
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4750 

MR22 

MG22 
'l'a" DIA. 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

MULTI-TURN POTENTIOMETERS 
TURNS COUNTING DIALS 

MW10 MW12 MW20 MW46 
Resist· 
anca 

No. of Size Resistance Toler· Linearity, Power Mechanical Shaft 
Model Turn.s Dla.x Length Rango ance Independent Rating Life (Rev.) Dla. t 

MR22 10 .B75x.750 10n-100Kn ±5% ±.25% 2 watts 500,000 ~" 

MW1D·10 10 .400x1.00 20n-100Kn ±5% <5K = ±.4% 1.5 watts 200,000 !fa" >5K = ±.25% 

MB25 CA20 
1/1 DIA. 'l'a" DIA. 

MW12·10 10 .500x1.00 20n-150Kn ±3% <5K = ±.3% 1 watt 1,000,000 Va" >5K = ±.25% 

MW22·10 10 .B75x.750 1 OOfl-1 OOKn ±5% ±.25% 2 watts 500,000 ~" 
MW20·10 10 .790x1.00 20fl-200Kn ±3% ±.25% 5 watts 2,000,000 ~" 
MW25·10 10 .9BOx1.476 20fl-200Kn ±3% ±.25% 5 watts 2,000,000 Va" 
MW46·10 10 1.B12x2.00 5n-500KfI ±3% ±.25% 10 watts 2,000,000 ~" 

MW46-20 20 1.B12x3.13 10n·1 Meg. ±3% ±.25% 20 watts 2,000,000 ~" 

MR46·10 10 1.B12x2.20 0.5n-500Kn ±5% ±.25% 10 watts 2,000,000 ~" 

MR46·20 20 1.B12x3.74 10n-1 Meg. ±3% ±.25% 20 watts 2,000,000 ~" 

SMR46 10 Same as MR46-1 0 except with limit switches at ends. (Snap action) 

M046·1D 10 2.500x3.1B7 Same specs as MR46-10 except oil-filled. 
DB10 DB100 

1" X 1.75" 1" X 1.75" 

COMBO®3 

LINEAR MOTION 

Pre-assembled and phased to 
±.25% absolute readout 
accuracy. Mounts in a 1.187" dia. 
panel hole. Available with seven 
potentiometers above. 

o Full line of precIsion linear motion potentiometers. Strokes 
from 0.433" to 40". Available in wirewound, conductive plastic 
or hybrid elements. Please contact ETI for complete specifi
cations. 

MOTOR CONTROLLED POTENTIOMETERS 
(MULTI-TURN AND 
SINGLE-TURN) 

ETI offers for the first time a com
plete line of motor-controlled po
tentiometers with motor operating 
currents low enough to respond 
accurately from operational am
plifier outputs. 

PRECISION POTENTIOMETER, 
2,000,000 TURNS LIFE. 

ETI 
EEM 1983 

All ETI rotary potentiometers may 
be motorized for your applications. 

GEAR RATIOS: 41:1 TO 235,000:1 
WITH DUAL ADJUSTABLE 
CLUTCHING COUPLER. 

PRECISION FRACTIONAL HIP 
MOTORS IN 6 OR 12 VDC, RPM'S 
FROM 6,000 to 20,000. A.C. 
MOTORPOTS NOW AVAILABLE. 

MC46-2 See Section asoo, Motors and Drives for full information. 

DEPT. EM, 215 VIA DEL NORTE • OCEANSIDE, CA 92054 
TEL: (619) 757·7770 • TWX: 910';322·1396 
DIV: POLARIS ENTERPRISES, INC. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'2135 
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ISKRA 
• Ceramic Caps, Discs, Feed Thru • Ferrites • Meters • Motors, fractional H.P. • Semiconductors • Switches • Speakers • Trimmer Pots 

POTENTIOMETERS 

Color of protecting housing 
PNZ type - black 
PNKZ type-green 
PNCZ type - red 

CERAMIC BASED PRE-SET 
POTENTIOMETERS 
With the development of modern electronics and miniaturization 
the technical needs have also increased and consequently 
pre-set potentiometrs have to be adapted accordingly. The main 
requirements are: 
/:::,. High electrical loading 
/:::,. Higher operating temperature 
/:::,. Climatic influences 
/:::,. Requirements according to long term stability 
Pre-set potentiometers have been developed on alumina ceram
ics, open version. Several potentiometers are available with 
dust-proof casing. 

ISKRA ELECTRONICS INC. 
B GREENFIELD RD., SYOSSET, NY 11791 • (S16) 364-2616 

For the requirements of modern electronic equipment ISKRA 
has designed a new series of trimmer potentiometers PNZ 10, 
which feature a number of improvements. 
Some of them are: 
/:::,. Miniature rectangular design 
/:::,. Horizontal and vertical mounting 
/:::,. Three types of resistive layers: 

carbon layer on phenolic 
carbon layer on ceramic 
cermet layer on ceramic 

/:::,. With hex slot suitable for automatic adjustment 
/:::,. Dual wiper design reduces contact resistance and 

electrical noise 
/:::,. Enclosed body protects against dust and short circuits 
/:::,. Non-inflammable plastic according to UL-94-VO 

'POTS' 
PNZ Series WaHage Resistance I T.C. 
(Miniature and enclosed .2W,.5W 2S ohms - I 100 ppm/oC 
trimmer potentiometers) 5 meg ohms 2000 ppm/oC 

I 

PNZ Series available in Carbon on Phenolic, Carbon on Ceramic 
and Cermet Horizontal and vertical mount configurations (stand
ard industry spacing) available with Screw Driver Slot, Hex 
Slot, Thumbwheeland Spindle Shift. 
Open construction trimmers, from Bmm thru 1Bmm diameters 
available on order. Custom controls, slider and focus poten
tiometers also available. 

Rated resistance range 

250 
500 

1000 
2S00 
SOOO 

1kn 
2.S kO 

S kO 
10 ko 
25 ko 
SO kn 

100 ko 
2S0 kO 
SOO kO 

1 MO 
2.S MO 

5MO 

10MO 
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.f4'*7/"'M''''/,,,,,,,, ... 0; ... ,~~ ,"" ~ >( ~ 
-~ .... ~ .... ,- ~"'- ,- . 

Potentiometers 

~~~l!!!i'jV1V'·,;mNi'lili"?iIfI?~~~,~l'l;1~ 

----, 
Rotary and Linear Motion 

Transducers 
WIREWOUND These precision potentiometers were 
developed for military use over a period of 27 years. 
They are widely used in instrumentation and automa
tion where precise electrical and mechanical re
quirements are specified. Low resistance tolerance 
and TCR; close electrical angle tolerance. Custom 
designs are available. 

CONDUCTIVE PLASTIC Our raised molded track will 
withstand 200,000,000 cycles of high dynamic 
velocities (10" per second). The infinite resolution and 
low noise make these units particularly suitable for 
servo feedback applications. 100 g shock, 100-20,000 
Hz at 50 g. Impervious to most gases and oils. 

~------c--------~ 

1-----B--------1 Ball 
Ends 

.250 hole 
F'Widlh F'Widlh 

TRIMMER BUSHING LINEAR MOTION (LMA) LINEAR MOTION (LMB) 

Part No. Type A 

50·M123 TRIMMER .50 

50·M125 BUSH'G .50 

S7-M44 SERVO" .S7 

131·M3 BUSH'G 1.31 

OHMS 
Range 

OHMS Lin. 
-+-% +% 

Elect. 
Travel 

Mech. Watts Torque 
Travel @ 40·C OZ·IN 

.50 .50 .44 .125 50!1·50K 3.0 3250 3250 1·8 

.50 .62 .25 .125 501l·25K 1.0·0.5 3250 3250 0.5 

.68 .50 .125 1001l·25K 1.0·0.2 3530 3600 0.1 

.50 .87 .38 .250 1001l·50K 1.0·0J 3200 3300 0.1 

200·M167 SERVO" 2.00 .80}5 .250 1001l·50K 1.0·0.1 3560 3600 0.5 

-g 200·M493 BUSH'G 2.00 1.00 .87 .38 .250 100n·100K 1.0·0.4 3200 3600 0.6 
~ -3-0-0.-M-74---S-ER-V-0'-'---3.-00----.S-0----}-5-------.2-5-0-------50-0n-.-10-0-K------0-.2-.0.-05--3-5-So---3-6-00--------0--.6 

~ ----------------------------------------------------------------------i _M_I_3_26_.I ___ L_M_A _____ ._50 ___ 2_.0_0 ____ .7_5 _______ J_2_5 ___ .3_S ___ 5_0_n._20_K _______ 3_.0._0._3 ___ I_.0_0'_' ___ I_.1_0'_' _______ 4 __ ' 

M1326·4 LMA .50 .500 .75 .125 .38 250!!·50K 

M1326·12 LMA .50 13.00 }5 .125 J8 5K·IOOK 

M2028·5 LMB 1.25 10.50 12.70 .250 }6 1K·IOOK 

M202S·!O LMB 1.25 15.80 18.00 .250 .76 2K·200K 

M202S·15 LMB 1.25 21.00 23.20 .250' }6 5K·200K 

87·P82 BUSH'G .87 .53 .87 J8 .. 250 500n·50K 20 

87·P83 SERVO** .87 .59 .50 .125 5001l·50K 10 

106·P249 SERVO" 1.06 .65 .50 .125 SOOn·IOOK 10' 

r,) 112·P16 BUSH'G 

SERVO" 
:;:: 
III 
C\l !12.PJ9 
a:: 
III 200·P445 . BUSH'G 

~ 
r,) 
:::l 

.'C 
C 
CI 
tJ 

200·P446 SERVO" 

P1613·1 LMA 

P1613·4 LMA 

P1991·5 LMB I 

P1991·10 LMB 

P1991·15 LMB 

1.12 

1.12 

2.00 

2.00 

.50 

.50 

.53 

.65 

.53 

.80 

2.00 

5.00 

.87 

.50 

.87 

.75 

}5 

.75 

1.25 10.50 12.70 

1.25 15.80 18.00 

1.25 21.00 23.20 

.38 

.38 

.250 

.125 

.250 

.250 

500n·100K 

SOOn· lOOK 

IK·IOOK 

IK·IOOK 

.125 .38 IK·5K 

.125 .38 4K·IOK 

.250 .76 5K·20K 

.250 .76 10K·25K 

.250 .76 15K·50K 

* Frictional force in ounces shawn for linear motion units. MAUREV 

20 

10 

20 

10 

20 

20 

20 

20 

20 

0.3·0.1 4.00" t 4.10" 4 4' 

0.1·0.05 12.0" t 12.10" 12 4' 

0.2·0.03 5.0" t 5.25" 4* 

0.1·0.02 10.0" t 10.25" 10 4* 

O.l·om 15.0" t 15.25" IS 4* 

2.0 3400 3600 

0.5 3400 0.5 

0.5 3400 3600 1.5 0.5 

2.0 

0.5 

1.0 

0.5 

2.0 

0.5 

0.5 

0.5 

0.5 

3400 3600 

3400 3600 

3400 3600 

3400 3600 

1.0" t 1.1" 

4.0" t 4.1" 

5.0" t 5.25" 

10.D" I 10.25" 

15.0" I 15.25" 

1.5 

1.5 0.5 

0.5 

0.5 4* 

4* 

2.5 4* 

4* 

4* 

"Servo dimensions 10 MIL·R12934C and MIL·R39023A. INSTRUMENT CORPORATION 
Cuslom deviations to the above units are available. 4557 Wesl60lh Sireel ,Chica90, IL 60629· PHONE (312)581-4555· TWX 910·221·6025 

t Available travel in one inch increments. 
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MAUREV HEAVY DUTY LINEAR MOTION POTENTIOMETERS 
INSTRUMENT CORP. WIREWOUND AND CONDUCTIVE PLASTIC HDL 

WIREWOUND M2028 This transducer combines the inherent 
accuracy and reliability of a wirewound potentiometer with the 
physical ruggedness required in industrial applications. They 
are used with hydraulic and mechanical actuators to measure 
and control linear motion. The self-aligning spherical ball ends 
and MS connector simplifies installation. High duty bearings 
give the 114 inch shaft stability in the extended position. 

CONDUCTIVE PLASTIC P1991 Where severe environmental 
conditions exist as in mills, factories and power generating 
plants, this linear motion transducer is practi,cally inde
structible. The unit is impervious to dust, oil and moisture. The 
molded, raised conductive track and graphite composition 
contacts provide for years of maintenance free service. As with 
the M2028, the self-aligning spherical ball ends and MS 
connector allows for ease in installation. 

.2500ia. 
Spherical Bearing 

.2495/.2515 Dia.Bore Spherical Bearing Rod End 

~
. .2490/-2515 Diameter Bore 

TOLERANCES 2 Wiper 

UN~~~fR::SE :'~~~lfO Retracted l' 3 Extended 
End End .xxx ±.OO5 

SCHEMATIC 

__________ ELECTRICAL AND MECHANICAL CHARACTERISTICS 

Total Resistance (Ohms) 
Total Resistance Tolerance 
Theoretical Resolution 
Independent Linearity 
Theoretical Elect. Travel (inches) 
Theoretical Elect. Travel Tolerance (inches) 
Total Mechanical Travel (inches) 
Temperature Coefficient 
Operating Temperature Range 
Power Rating (Watts at 40°C) 
Dieleciric Strength (Volts, RMS for 60 Sec) 
Terminals 
Taps 
Tap Tolerance (inches) 
Life Expectancy (Cycles at 60 in.lmin.) 
Shalt Frictional Force 

P1991 
CONDUCTIVE PLASTIC 

See Note 5 
±20% 

.001 inch 
±0.5% 

See Chart I 
±:025 

See Chart I 
500PPM/oC 

- 55° to 105°C 
0.5 watt/inch 

750 volts, RMS 
3 

1/2 inch spacing 
±.030 

50,000,000 
4 ounces 

Dash Elect. Mech. 
No, Travel Travel 

-1 1.00 1.25 

-2 2.00 2.25' 

-3 3.00 3.25 

-4 4.00 4.25 

-5 5.00 5.25 

-6 6.00 6.25 

-7 7.00 7.25 

-8 8.00 8.25 

-9 9.00 9.25 

-10 10.00 10.25 

-11 11.00 11.25 

-12 12.00 12.25 

-13 13.00 13.25 

-14 14.00 14.25 

-15 15.00 15.25 

(1/2 Scale) 

WI. 
A B Ozs. 

12.70 10.50 10 

12.70 10.50 10 

12.70 10.50 10 

12.70 10.50 10 

12.70 10.50 10 

lB.OO . 15.BO 15 

lB.OO 15.BO 15 

18.00 15.80 15 

18.00 15.80 15 

18.00 '15.80 15 

23.20 21.00 20 

23.20 21.00 20 

23.20 21.00 20 

23.20 21.00 20 

23.20 21.00 20 

Weight (ounces) See Chart I PART NUMBER DESIGNATION (EXAMPLE) 
Nylon M2028;5-502 

Notes: 1. Mating connector supplied. 

r 1.25 

.62 I 
-.l-.-l 

.37 Typ. 

DASH TOTAL 
NO. RESIS-

TANCE 

102 1,000 

202 2,000 

502 5,000 

103 10,000 

203 20,000 

503 50,000 

104 100,000 

OHMS NUMBER 
PER OFTURNS 
INCH PER INCH 

500 270 

1.000 370 

2.000 415 

2.500 . 450 

5.000 550 

680 To IL: TOTAL RESISTANCE (5000 n ) 10.000 2. Stainless steel shalt. ELECTRICAL TRAVEL (5.00 INCHES) 
3. Anodized aluminum housing. 20.000 1000 

4. Terminals available on speCial request. BASIC TYPE 
5. Ohms per inch for P1991: 500. lK, 2K, 5K, 10K. 4555 West 60th Street ,Chicago,IL 60629 
7. Independent linearity for M2028: (100% .,. Total Turns x 2) MAUREV PHONE (312)581-4555 
6. With modification, this type is available in strokes greater than 15 inches. INSTRUMENT CORPORATION 

TWX 910-221·6025 
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.~ - . . . ' . . ' . 

MAUREV 
INSTRUMENT CORP. 

LIGHT DUTY LINEAR MOTION POTENTIOMETERS 
WIREWOUND AND CONDUCTIVE-PLASTIC lDL 

WIREWOUND (M-Series) These miniature transducers com
bine the best electrical characteristics in the smallest size at 
the lowest cost. The units were designed for use in laboratory 
test equipment, light industrial applications and automation 
where great accuracy of electrical output is essential. The 
spherical ball ends add flexibility to mounting. These wire
wound, linear motion potentiometers will meet the require
ment in the majority of applications. 

CONDUCTIVE PLASTIC (P-Series) Where long life in a 
hostile environment is required, these linear motion trans
ducers with molded, raised tracks and graphite composition 
contacts have no equal. They are practically impervious to 
dust, water and oil. The high contact pressure resists the 
effects of severe vibration and shock. The units are being 
used in factories and mills where maintenance-free operation 
is essential. 

~-----------------------A------------------------~ 
_---------8---..:...-----_-1-__ -1.62-_--1 

\ M2078&P2080 
.125Dia. SPHERICAL BEARINGS,BOTH ENDS 

~-----------C:--------------~~~.75 

Shaft shown in fully retracted position 
Shaft is free to rotate .. 
Body: 1f2wide on terminal side x 3/adeep. 

Stroke 
(Inches) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

M13261P1613 M207BI P20BO 

A B C D 
2.00 1.BOO 5.12 3.00 

3.00 2.800 6.12 4.00 

4.00 3.800 7.12 5.00 

5.00 4.800 8.12 6.00 

6.00 5.800 9.12 7.00 

7.00 6.800 10.12 8.00 

8.00 7.800 

9.00 8.800 

10.00 9.800 

11.00 10.800 

12.00 11.800 

13.00 12.800 

P2080 

CONDUCTIVE PLASTIC 

MAUREV Standard Resistance Values, Ohms / inch: 250r!, 500r!, 1K, 2K, 2.SK, 10K, 20K 

INSTRUMENT CORPORATION 
4555 West 60th Street,Chicago,lL 60629 . PHONE (312)581-4555· TWX 910-221-6025 
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MAUREV 
INSTRUMENT CORP. 

PRECISION CONDUCTIVE-PLASTIC 
SINGLE TURN POTENTIOMETERS PST 

These conductive plastic potentiometers have been 
specially designed for severe environmental conditions in 
mill-factory operations as well as in critical military appli
cations. The molded, raised track maintains itself free from 
contamination of foreign particles, oil or water. The high 

gram pressure of the graphite composition contact on the 
raised track gives excellent resistance to contact bounce 
under punishing vibration or shock, as well as an excep
tional rotational life. Such units are particularly suited for 
applications where trouble-free maintenance is required. 

BUSHING SERVO 

87-PB3 106-P249 112-P19 143-P 200-P446 
SERVO SERVO SERVO SERVO SERVO 

Total Resistance (Ohms) 5.0.0 n - 5QK 5.0.0 n -lQQK 5QQn -lQQK lK-1QQK lK -lQDK 
Total Resistance Tolerance ±lD% ±lQ% ±lQ% ±lQ% ±lQ% 
Theoretical Resolution . .0.01% . .0.01% . .0.01% . .0.01% . .0.01% 
Independent Linearity ±Q.5% ±Q.5% ±Q.5% ±Q.5% ±Q.5% 
Theoretical Electrical Travel (Degrees) 34.00 34.00 34.00 34.00 34.00 

TheoreticalElect. Travel Tolerance (Degrees) ±3° ±2° ±2° ±2° ±2° 
Total Mechanical Travel (Degrees) 36.0° 36.0° 36.0° 36.0° 36.0° 
Temperature Coefficient (PPMfOC) 4.0.0 4.0.0 4.0.0 400 400 
Operating Temperature Range (OC) -55''10105OC -55''10105OC -55"Iol05OC -55''10105OC -55''101Q5OC 
Power Rating (Watts at 4QoC) 1 1.5 1.5 2 3 
Dielectric Strength (Volts, RMS for 6.0 Sec) 10.0.0 1.0.0.0 1.0.0.0 .1.0.0.0 1.0.0.0 
Terminals, Standard 3 3 3 3 3 
Taps, Maximum Available "4 6 6 9 9 
Tap Tolerance ±3° ±2° ±2° ±2° ±2° 
Life Expectancy (Revolutions at 5QQRPM) 1.0.0,.0.0.0,.0.0.0 1.0.0,.0.0.0,.0.0.0 10.0, .0.0.0, .0.0.0 1.0.0,.0.0.0,.0.0.0 1.0.0,.0.0.0,.0.0.0 
Moment of Inertia (gm-cm2) .0.2 .0.2 .0.2 1.5 1.5 
Starting Torque (ounce-inches) .0.5 .0.5 .0.5 .0.3 .0.3 
Running Torque (ounce-inches) .0.4 .0.4 .0.4 .0.2 .0.2 
Weight (ounces) Q.60z. Q.60z. D.60z. 1.? oz. 4 oz. 
·Stop Strength (pound-inches) 
Bearings 55 Ball B. 55 Ball B. 55 Ball B. 55 Ball B. 55 Ball B. 

• Add one ounce-inch for O-ring seal Standard Resistance Values Within Range Indicated . 
•• For units with mechanical stops. 5.0.0 n , lK, 2K, 5K, lQK, 2DK, 5QK, lDQK. 

Conforms to MIL - R - 39.023 A 

MAUREV 
INSTRUMENT CORPORATION 
4555 West 60th Street ,Chicago, IL 60629· PHONE (312)581-4555· TWX 910-221-602~ 
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Mepco#Bectra 
A NORTH AMERICAN PHILIPS COMPANY 

TRIMMERS 

Your resistor/capacitor company with 
tomorrow's technology today_ 

CERMET TRIMMER SPECIFICATIONS 
Temperature Coefficient: ±1 00 ppm/DC, standard, 
Contact Resistance Variation (CRV): 3% 
End Resistance: 1 % maximum or 2n, whichever is greater. 
Resolution: Essentially infinite. 
Operating Range: 

-25DC to +125DC for Models B014, B035, B03B. 
- 65DC to + 150DC for Models B024, B026, B050. 

Torque: 3.B inch-ounces maximum, depending on model. 
Sealed to allow wave solder and immersion cleaning. 
Stops: Clutch at both ends for multiturn; positive at both ends 
for single turn models. 

STANDARD RESISTANCE VALUES AND CODES 

OHMS CODE OHMS CODE 
10 100 10K 103 
20 200 20K 203 
50 500 50K 503 

100 101 100K 104 
200 201 200K 204 
500 501 500K 504 
1K 102 1MEG 105 
2K 202 2MEG 205 
5K 502 5MEG 505 

11468 Sorrento Valley Rd., San Diego, CA 92121 (619) 453-0332 TWX: 910-337-1120 

INDUSTRIAL CERMET TRIMMERS 
8014 8024 8026 8035 8038 

Description %11 Round 3/all Square %11 Square %11 Rectangular :Ya ll Square 
Single Turn Multiturn Multiturn Multiturn Single Turn 

Standard 1000 to 100- 10n- 100- 1000-
Resistances 1 MO 1 Mfl 1 Mfl 1 MO 1 MO 

Resistance ±20% ±10% ±10% ±10% ±10% ±10% 
Tolerance (%) 

Dimensions .250 dia. x .175 .375 x .37~.x .150 .250 x .250 x .165 .250 x .195 x .750 .375 x .375 x .200 
H x W x L (In.) (Pin styles W, P) 

.320 x .250 x '.225 
(Pin style X) 

Power Rating 
'(Watts) 

0.5 @ 25°C 0.5 @ B5DC 0.25 @ B5DC 0.75 @ 25DC 0.5 @ B5°C 

Adjustment 1 Turn 25 Turns 12 Turns 15 Turns 1 Turn 

Pin Styles Side/Top Adjust Side/Top Adjust Side/Top Adjust Side Adjust Side/Top Adjust 

MILITARY CERMET TRIMMERS 
MIL-R-22097 RJ24 RJ26 RJ50 

Pin Styles P,W,X P,W,X P 

Characteristic· C,F C,F F 

Resistance Range H)!}-1 MO 10n-1 Mfl 100-1 MO 

MIL-R-39035 RJR24 RJR26 RJR50 

Pin Styles P,W,X P,W,X P 

Characteristic· F, H F,H F 

Resistance Range 100-1 Mn 10fl-1 MO 100-1 Mfl 
20Kfl-1 MO 20Kfl-1 MO 

for "H" Char. for "H" Char . 

• "F" or "H" Characteristic provides "C" level approval. 

For information on Mepco/Electra's CAPACITORS/RESISTORS/MILITARY COMPONENTS, see pages 1.1142, 1.1998 and 1.1674. 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

AWG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby uN" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm: communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) . 
IR insulation resistance (or) mfrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
/LF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR. 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micr?) computer 
SBS silicon bilateral sWItch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS un interruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 

'VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF veryJow frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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CORPORATION 

ROTARY 
SLIDE 
TRIMMING 

177 CANTIAGUE RO!=K ROAD, WESTBURY, N.Y. 11590 I (5161935-3640 Telex: 967879 
CARBON COMPOSITION 

SERIES 

18 

ROTARY POTS: 
DETENTS-SERIES 18 AND 24 
CENTEn,11,41 

SLIDE POTS 

SV10 

SV15 

SV20 

SV30 

SV45 

SV60 

DIAMETER 
IN/MM 

POWER 
RATING 
(WATTS) 

0.1 

0.1 

SHAFT 
TYPE 

N/A 

N/A 

4=Y64/1? .5-1000 0.1 S,R,F,H,E 

2Y3v16.B .5-1000 0.2 S,F,R,M,H 

0.5 S,F,R,M,H 

AVAILABLE WITH DUAL 
ELEMENT AND 

DUAL ELEM ENT WITH 
SWITCH. 

SLIDE POTS: 
CENTER DETENT-10, 15, 30, 45 
11 DETENTS-60 

TRAVEL 
(MM) 

10 

15 

20 

30 

45 

60 

TERMINAL 
TYPE 

P-PCB, S'SOLDER 

P 

S 

S 

P 

S 

P 

S 

P 

S 

DUAL 

AVAIL. 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

NO 

~ . 
~ 
.~ 

'" 

RESISTANCE RANGE: 500J1-2MJ1 

SWITCH 
TYPE 

ROTARY 
SPST 

ROTARY 
SPST 

ROTARY 

SPST 

ROTARY 

SPST 

SPST 

ROTARY 
SPST 
SPST 
SPOT 
DPST 
DPDT 

PUSH-PULL 

S R 

SWITCH 
RATING 

12VDC/lA 

12VOC/1A 

12VDC/lA 

12VOC/1A 

125 VAC/1A 

125VAC/1A 
125VAC/3A 
125VAC/1A 
125VAC/3A 
125VAC/1A 
250VAC/3A 

TERMINAL OF 
TYPE ROTATION 

P-PCB, S-SOLDER ( + I - 10%) 

PIS 230" 

PIS 260" 

PIS 260" 

PIS 300" 

PIS 300" 

SHAFT TYPES 

F H M 

RESISTENCE TAPERS 
100 

17 ~ ---t::=-~ ~ , 
80 / ~I >' 

/' Vi / ~ 
/ 1/ )-/slJ v Ii 

60 I / / Vs / (/1 !. / 

I 1/ / V/ RV /; r; 
40 'II // I Nil 

l f/ / 'j / 'j 
20 // / / V yt /0 

/ 

f/ / ~ ./ ~ 1 
Y.,e ~ f:::::: V 

/ 
20 40 60 80 100 

Overall Rotational Angle in Pert en! (%) 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

single turn, low cost 
trimming potentiometers I!!i!!!I ERl1: I 

MURATA ERIE NORTH AMERICA, INC. 

!!!ill ERiE I 

1/10 Watt, Carbon-RVA0607 
Resistance Range: 200 ohms to 2 Megohms 
Tolerance: ±30% 
Residual Resistance: 200 to 500 ohms - 5 ohms max. Over 500 ohms -

1% max. 
Taper: Linear 
Power Rating: 0.1W (at 70°C) Derated to 0 watts at 125°C 
Max. Working Voltage: 50VDC 
Torque: .27 to 2.8 oz. in. (20 to 200 g cm) 
Terminal Strength: 35.27 oz. (1.0 kg) when the force is applied in the 

direction of the axes of the terminal 
Effective Rotation: Approx. 220° 

1/10 Watt, Carbon-RVF 
Resistance Range: 200 ohms to 1 Megohm 
Tolerance: ±25% 
Residual Resistance: Less than 5% of nominal rated resistance 
Taper: Linear 
Power Rating: 0.1W (at 70°C) Derated to 0 watts at 100°C 
Max. Working Voltage: 150 VDC 
Torque: .42 to 4.2 oz. in. (2.9-29.4 mNm) 
Terminal Strength: 35.27 oz. (98 mNm) when the force is applied in the 

direction of the axes of the terminal 
Effective Rotation: 270° ±100 

1/5 to 3/4 Watt, Carbon, Condo 
Plastic & Cermet-0911/1214 

RVA (Carbon) 
Characteristic RVX (Cond: Plastic) RVG (Cermet) 

0911 1214 0911 1214 
Resistance Range: 200- 200-

5 Megohms· 1 Megohm 
Tolerance: ±20% 
Residual Resistance: Less than 5000. 50 maximum 

5000 and up, less than 1 % of nominal rated resistance 
Taper: Linear 
Power Rating"": l/SW (70°C) YaW (70°C) Y2W (70°C) %W(700C) 
Max. Working Voltage"·": 2S0VDC 350VDC 350VDC SOOVDC 
Torque: 0.56-4.86 0.83-6.0 0.S6-4.86 0.83-6.0 

In. oz. in. oz. in. oz. in. oz. 
Terminal Strength: 35.27 oz. 
Effective Rotation: Elec. 240° 2S00 240° 250° 

Mech. 2600 ±100 2800 ±100 260° ±100 280° ±100 
Stop Strength: 13.9 oz. 
·100 ohms available In RVA •• Derated to O,watts at 125°0 , 

... Max working V varies with resistance value. Vmax = V Resistance x Power 

1/3 Watt, Cermet- RVS0707 
Resistance Range: 100 ohms to 1 Megohm 
Tolerance: ±20% 
Temperature Coefficient: 100ppm/OC 

Residual Resistance: 100 to 500 ohins - 5 ohms max. Over 500 ohms -
1% max. 

Taper: Linear 
Power Rating: YaW (at 70°C) Derated to 0 Watts at 125°C 
Max. Working Voltage: 100VDC 
Torque: .27 to 2.8 oz. in. (20 to 200 g cm) 
Terminal Strength: 12.35 oz. (3S0 gr) when the force is applied in the 

direction of the axes of the terminal 
Effective Rotation: 200° ±1oo 

MURATA ERIE NORTH AMERICA, INC. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

s-:ale,~ precisiona cermet : . 0 ""liD ERiE I 
trammang potentnometers.,±\liOO ppml C MURATA ERIE NORTH'AMERICA,INC. 

3321 Single Tum, 1/2 Watt 

3104 Single Turn, 1/2 Watt 
J I 

t 
!\~, 

3103, 12-11U11l'1l'1l, 1/4 Watt 

3102, 25-Turn, 112 Watt 

""liD ERiE I 

IFEATURES 
o Flame retardant rotor meets 

UL94V-0 requirements 
" Extremely small size

.260"D. x .181" 
" Sealed to withstand wave 

soldering and immersion 
cleaning processes 

FEATURES 
" Low cost 
" o/a" square 

fEATURES 
o Unique planetary drive 

provides the precise setting 
capability of a multi-turn unit 
in a small single-turn package 

o Just .299"D x .260" 
o Sealed to withstand wave 

soldering and immersion 
cleaning process 

IFEATURES 
o V4" square 
o Sealed to 

MIL-R-22097 standards 

IFEATURES 
o Small size-

.374" x .394" x .240" 
o Sealed to MIL-R-22097 

standards. Will withstand 
industrial cleaning processes 

FEATURES 
" Small size-

.181" x .252" x .752" 
for close board spacing 

Q Sealed to MIL-R-22097 
standards. Will withstand 
industrial cleaning processes 

FEATURES 
o 22 turn mechanism provides 

extremely fine adjustment 
capability 

" High power dissipation: 
1.0W at 700 e 

o Sealed to withstand wave 
soldering and immersion 
cleaning processes 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerance ±20% 
Residual Resistance 1% or 2 ohms max. whichever is greater 
Power Rallng 0.5W at 700 e. Derated to OW at +1500 e 
Working Voltage 300 VDe max. 
Operating Temperature Range -55°e to +1500 e 
Contact Resistance Variation 3% or 3 ohms max. whichever is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerance ±10% 
Residual Resistance 2 ohms max. 
Power Rallng 0.5W at 700 e. Derated to OW at +125°e 
Working Voltage 300 VDe max. 
Operating Temperature Range -55°e to +125°e 
Contact Resistance Variation 1 % or 1 ohm max. whichever is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerance ±10% 
Residual Resistance 1 % or2 ohms max. whichever is greater 
Power Rating 0.5W at 700 e. Derated to OW at +125°e 
Working Voltage 300 VDe max. 
Operating Temperature Range -55°C to +125°C 
Contact Resistance Variation 3% or3 ohms max. whichever is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 1 Megohm 
Tolerance ±10% 
Residual Resistance 11% or 2 ohms max. whichever is greater 
Power Rating 0.25W at 700 e. Derated to OW at +125°e 
Working Voltage 200 VDe max. 
Operating Temperature Range 
Contact Resistance Varlallon 3% or 3 ohms max. whichever is greater 

SPECIFICATIONS 
Resistance Rango 10 ohms to 2 Megohms 
Tolerance ±10% 
Residual Resistance 1'% or 2 ohms max. whichever is greater 
Power Rallng 0.5W at 700 e. Derated to OW at +125°e 
Working Voltage 300 VDe max. 
Operating Temperature Range 
Contact Resistance Variation 3% or 3 ohms max. whichever is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerance ±10% 
Residual Resistance 3% or 1 ohm max. whichever is greater 
Power Rating 0.75W at 700 e. Derated to OW at +125oe 
Working Voltage 300 VDe max. 
Operallng Temperature Range 
Contact Resistance Variation 3% or 3 ohms max. whichever is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerance ±10% 
Residual Resistance 1 % or 2 ohms max. whichever Is greater 
Power Rating lW at 700 e. Derated to OW at +1500 e 
Max. Worklflg Voltage 300 VDe max. 
Operallng Temperature Range 550 e to +1500 e 
Contact Resistance Variation 3% or 3 ohms max. whichever Is greater 

MURATA ERIE NORTH AMERICA, INC. 1148 Franklin Rd., S.E., Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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EJ H MIT E® vitreous enameled rheostats (potentiometers) 
Now, Ohmite offers TWELVE sizes in its line of famous rheostats . 
. In all Ohmite rheostats, the resistance wire is wound on a solid 

ceramic core. The turns are locked in place with tough, protec
tive vitreous enamel or Ohmicone® silicone ceramic. Pivoted, 
universal action mounting of the brush, assures perfect contact. 
Metal-graphite contact brushes, varied to fit current and resis
tance, insure good contact with negligible wear of the wire. 
Terminals at each end of the winding permit connection of the 
unit as a potentiometer. 

Dimensions and Mod.C Model Model Model Model Model Model 
Other Parameters Encl. nencl. Encl. H J G K L P 
Rated Watts 7Yz 12% 25 50 75 100 150 225 
Resistance 10 to lto I to 0.5 to 0.5 to 0.5 to 0.5 to lto 
Range - Ohms 5,000 15,000 25,000 50,000 50,000 50,000 50,000 30,000 

Overall .515 9'e 1~4 11<6 2U6 2* 3Ye 4 5 Diameter 
Overall Depth 
Behind Panel 9's lJ{6 1~2 1% 1% . 1* 1* 2 2% 

Weight -Lbs . . 017 .037 .053 0.19 0.32 0.52 0.64 1.1 2 
Mtg. Centers 
!Dimension "M") (Single·Hole Mounting) ~ 

MODEL'''C'' - 7V2 WATT* - STANDARD & LOCKING SHAFT: 
~ 

6 8 10 

2% 2% 3 

2.6 4 7.6 

13(6 1% 19's 

Standard Shaft 
Catalog 

Locking Shaft Standard Shaft Locking Shaft 

Ohms Amps No.' 
Catalog 

No.' Ohms Amps 
Catalog 

No.' 
Catalog 

No.' 
10 .86 4908 4948 
15 .71 4909 (4949) 
25 .55 4910 (4950) 
35 .46 (49ll) (4951) 
50 .39 4912 (4952) 
75 .. 32 (4913) (4953) 

HiO .27 4914 4954 
ISO .22 (4915) (4955) 
200 .19 4916 (4956) 

250 .17 4917 (4957) 
350 .15 4918 4958 
500 .12 4919 (4959) 
750 .10 (4920) (4960) 

1000 .086 4921 4961 
1500 .071 (4922) (4962) 
2500 .055 (4923) 4963 
3500 .046 (4924) (4964) 
5000 .039 4925 4965 

.. .. "Ratrng on metal panel- Unit ,s s,IIcone·ceramic coated. 

MODEL "E" -12% WATT* - UNENCLOSED & ENCLOSED 
Unenclosed Enclosed Unenclosed Enclosed 

Standard Locking I Std. Standard Locking Std. 
Total Max. Steps Shaft Shaft Shaft Total Max. Steps Shaft Shaft Shaft 
Ohms Amps Appr. Cat. No.' Cat. No.' Cat. No. Ohms Amps Appr. Cat. No.' Cat. No.' Cat. No. 

I 3.53 32 0101 LOlOI (WOIOI) 175 .27 146 0114 L01l4 (W01l4) 
2 2.50 28 0102 LOI02 (WOI02 200 .25 132 0114A LOll4A (W01l4A) 
2.5 2.24 31 (0102A) (LOl02A) (WOI02A) 250 .22 128 0115 LOllS (W01l5) 
3 2.04 33 0103 LOI03 (WOI03) 350 .19 149 0116 L01l6 (W01l6) 
5 1.58 61 0103A LOI03A (WOI03A) 500 .16 213 0117 L01l7 (W01l7) 
6 1.44 58 0104 LOI04 (WOI04) 750 .13 193 0118 L01l8 (W0l18l 8 1.25 61 0105 LOI05 (W0105) 1,000 .ll 257 0119 L01l9 (W01l9 

10 1.12 76 0106 LOlO6 (WOlO6) 1,500 .091 255 0120 LOl20 (WOI2°l 
IS .91 64 0107 LOI07 (W0107) 2,500 .071 277 0121 L0121 (W0121 
25 .71 67 0108 LOlO8 (W0108) 3,500 .060 313 0122f L0122t (W0122)t 
35 .60 73 0109 LOI09 (WOI09) 5,000 .050 355 0123 L0123+ (w0123)+ 
50 .50 83 0110 LOllO (WOllOl 7,500 

.
041i 299 4190r L4190 ,(W4190) 

75 .41 101 0111 LOllI (W0111 10,000 .035 398 4191 L4191t (W4191)t 
100 .35 106 0112 LOll2 (W01l2) 12,500 .031 434 (4192)t (L4192)t (W4192)+ 
125 .32 132 0113 LOll3 (W01l3) 15,000 .029 521 4193t L4193t ,(W4193) 
ISO .29 125 01l3A LOll3A (W01l3A) 

3 

10 

3 

MODEL C ENCLOSED 

MODEL E 
ENCLOSED 

MODEL E 
UNENCLOSED 

"Ratrng on metal panel. tS,licone·ceram,c coatrng. t7.5KO = 305V. max; 10KO, 12.5KO, and 15KO = 350V. max. 

MODELS· 
H, J, G, K; L* 

25 WATT 
MODEL "H" - UL Listed 
Locking Std. Total Max. 
Shaft Shaft Ohms Amps 

L0140 0140 1 5.000 
L0l41 0141 2 3.540 
LOl42 0142 3 2.880 

LOl43 0143 6 2.040 
LOl44 0144 8 1.770 
LOl45 0145 10 1.580 

L0146 0146 15 1.290 
L0147 0147 25 1.000 
L0148 0148 35 .845 

L0149 0149 50 .707 
L0150 0150 75 .575 
LOl51 0151 100 .500 

50 WATT 
MODEL "J" - UL Listed 

Steps 
Approx. 

Catalog Total Max. Steps 
No.' Ohms Amps Approx. 

30 0308 0.5 10.000 24 
30 0309 1 7.070 44 
31 0310 2 5.000 43 

50 
53 
52 

0311 4 3.530 42 
0312 6 2.880 45 
0313 8 2.500 43 
0314 12 2.040 86 

67 0315 16 1.760 91 
89 
98 

0316· 22 1.500 100 
0317 35 1.190 125 

80 0318 50 1.000 112 
107 0319 80 .790 143 
142 0320 125 .630 176 

MODELS 
P, N, R, T, U 

75 WATT 
MODEL "G" - UL Listed 
Catalog Total Max. Steps 

No.' Ohms Amps Approx. 

1100 0.5 12.300 27 
(llOI) 1 8.660 27 
1102 2 6.120 30 

1103 3 5.000 28 
1104 5 3.880 53 
1105 7.5 3.160 50 

1106 10 2.740 53 
1107 16 2.170 91 

1108 25 1.730 113 
1109 50 1.230 142 

100 WATT 
MODEL UK" - UL Listed 
Catalog Total Max. Steps 

No.' Ohms Amps Approx 

0440 0.5 14.100 33 
0441 I 10.000 33 
0442 2 7.070 32 

0443 3 5.750 39 
0444 5 4.470 57 
0445 7.5 3.650 60 

0446 10 3.160 57 
0447 16 2.500 88 

0448 25 2.000 109 
0449 50 1.410 137 

LOCKING SHAFT 

150 WATT 
MODEL "L" - UL Listed 
Catalog Total Max. Steps 

No.' Ohms Amps Approx. 

0524 0.5 17.300 29 
0525 I 12.300 41 
0526 2 8.650 40 

0527 3 7.070 42 
0528 5 5.480 44' 
0529 7.5 4.470 75 

0530 10 3.880 79 
0531 15 3.163 75 
0532 25 2.450 120 

0533 35 2.070 133 
0534 50 1.735 lSI 

j:ontmued on next page 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS co,:"pany /3601 W. Howard St., Skokie, Illinois 60076/ (312) 675·2600/ TWX 910·223·0805/ TELEX 72-4433 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

EJ H MIT E® vitreous enameled rheostats (potentiometers) 
25 WATT 50 WATT 75 WATT 100 WATT 150 WATT 
MODEL "H" - UL Listed MODEL "J" - UL Listed MODEL "G" - UL Listed MODEL "K" - UL Listed MODEL "L" - UL Listed 
Locking Std. Total Max. Steps 
Shaft Shaft Ohms Amps Approx. 

Catalog Total Max. Steps 
No.' Ohms Amps Approx. 

Catalog Total Max. Steps 
No.' Ohms Amps Approx. 

Catalog Total Max. Steps 
No.' Ohms Amps Approx 

Catalog Total Max. Steps 
No.' Ohms Amps Approx. 

L0152 0152 125 .445 139 0321 150 .575 170 1110 75 1.000 134 0450 75 l.l50 163 0535 75 1.415 179 
L0153 0153 175 .373 154 
L0154 0154 . 250 .316 177 

0322 225 .470 199 
0323 300 .408 211 
0324 500 .316 284 

1111 100 .866 178 
1112 200 .612 180 

0451 100 1.000 172 
0452 200 .707 216 

0536 100 1.225 190 
0531 150 1.000 225 

L0155 0155 350 .267 197 
L0156 0156 500 .222 220 
L0157 0157 750 .182 261 

L0158 0158 1,000 .155 278 
L0159 0159 1,500 .129 267 
L0160 0160 2,500 .100 341 

L0161 0161 3,500 .084 315 
L0162 0162 5,000 .070 355 
L4200 4200t 7,500 .058 439 

L4201t 4201t 10,000 .050 476 
L4202t 4202f 15,000 .041 431 
L4203t 4203 20,000 .035 422 
L4204t 4204 25,000 .032 527 

0325 800 .250 282 
0326 1,000 .224 352 
0321 1,600 .176 355 
0328 2,500 .141 449 
0329 3,500 .119 496 
0330 5,000 .100 459 
0331 8,000 .079 576 
0332 10,000 .070 565 
4210t 15,000 .058 568 
4211t 20,000 .050 599 
4212t 25,000 .045 573 

4213i 30,000 .041 688 
(4214 ) 40,000 .035 673 
4215 50,000 .032 842 .. 

1113 300 .500 211 
1114 400 .433 223 
1115 SOO .388 279 

(1116) 750 .316 338 
1117 1,000 .274 356 

(1118) 1,500 .224 420 

1119 2,000 .194 443 
(1120) 2,500 .173 441 
(1121) 5,000 .123 564 

(1122) 7,500 .100 547 
1123 10,000 .087 572 

0453 300 .575 261 
0454 400 .500 272 
0455 500 .447 269 

0456 750 .365 326 
0451 1,000 .316 343 
0458 1,500 .. 258 404 

0459 2,000 .224 426 
0460 2,500 .200 426 
0461 5,000 .141 543 

0462 7,500 .115 528 
0463 10,000 .100 704 

0538 200 .865 239 
0539 250 .775 236 
0540 350 .655 265 

0541 500 .548 296 
0542 750 .447 352 
0543 1,250 .346 473 

0544 1,800 .288 537 
0545 2,250 .259 529 
0546 3,000 .224 558 

0547 4,500 .182 667 
0548 7,500 .141 714 
0549 10,000 .122 952 

.. 
tSlllcone-ceramlC coating, 500V max. 
for lOK[J and above. Not UL listed. 

tSlhcone-ceramlc coating . 
750V max. for 15K[J and 
above. Not UL listed. 

225 WATT 
MODEL "P" - UL Listed 
Catalog Total Max. Steps 

No.' Ohms Amps Approx. 
(1250) 1.0 15.000 42 
1251 2.0 10.600 41 
1252 3.0 8.660 61 

(1253) 4.0 7.500 58 
1254 5.0 6.710 57 
1255} 7.5 5.490 60 

1256 10.0 4.740 115 
1257 15.0 3.870 108 
1258 25.0 3.000 114 

1259 50.0 2.120 218 
1260 75.0 1.730 206 
1261 100 1.500 275 

1262 150 1.220 259 
1263 200 1.060 345 
1264 300 .866 326 

1265 400 .750 342 
1266 700 .567 483 
1267 900 .500 484 

1268 1;200 .433 513 
1269 1,500 .387 641 
1270} 1,750 .358 603 

1270A} 2,000 .336 690 
1271 2,500 .300 679 

300 WATT 
MODEL "N" - UL Listed 
Catalog Total Max. Steps 

No.' Ohms Amps Approx. 

0650 1.0 17.320 56 
0651 2.0 12.240 51 
0652 3.0 10.000 51 

0653 4.0 8.660 77 
0654 5.0 7.750 76 
0655 7.5 6.320 72 

0656 10.0 5.480 76 
0651 15.0 4.470 144 
0658 25.0 3.460 134 

0659 50.0 2.450 230 
0660 75.0 2.000 275 
0661 100 1.730 288 

0662 150 1.410 345 
0663 200 1.220 364 
0664 300 1.000 433 

0665 400 .866 456 
0666 700 .655 500 
0667 900 .578 517 

0668 1,200 .500 541 
0669 1,500 .447 676 
0670} 1,750 .414 625 

0670A} 2,000 .387 714 
0671 2,500 .346 720 

500 WATT 
MODEL "R" 
Catalog Total 

No.' Ohms 
0849 1.0 
0850 1.5 

(0851) 2.0 

(0852) 2.5 
0853 3.0 
0854 4.0 

0855 5.0 
0856 8.0 
0857 12.5 

0858 16.0 
0859 25.0 
0860 40.0 

0872 50.0 
0861 80.0 
Q862 125 

0863 175 
0864 250 
0865 325 

0866 500 
0867 750 
0868 1,000 

0869 1,500 
(0870) 
0871 

2,000 
2,500 

Max. Steps 
Amps Approx. 

22.300 56 
18.200 71 
15.800 75 

14.100 78 
12.900 79 
11.200 74 

10.000 104 
7.900 104 
6.300 115 

5.600 186 
4.470 205 
3.540 206 

3.160 205 
2.520 316 
2.000 388 

1.690 434 
1.410 490 
1.240 505 

1.000 614 
.817 735 
.707 769 

.577 932 

.500 971 

.447 962 

750 WATT 
MODEL "T" 
Catalog Total 

No.' Ohms 
(1300) 1.0 
(1301) 1.5 
(1302) 2.0 
(1303) 2.5 
(1304) 3.0 
(1305) 4.0 
(1306) 5.0 
(1307) 8.0 
(130S) 10.0 
(1309) 12.5 
(l3l0) 16.0 
(1311) 25.0 
(l312) 50.0 
(1313) 80.0 
(1314) 100 
(1315) 160 
(1316) 200 
(1317) 300 
(l318) 400 
(1319) 600 
(1320) 750 
(1321) 1,200 
(1322) 1,800 
(1322A) 2,000 
(l323) 2,500 

Max. 
Amps 

27.400 
22.300 
19.400 

17.300 
15.800 
13.600 
12.200 

9.650 
8.650 
7.750 
6.820 
5.470 
3.870 
3.060 
2.740 
2.170 
1.940 
1.580 
1.370 
1.117 
1.000 

.791 

.646 

.610 

.547 

Steps 
Approx. 

72 
72 
96 

101 
96 
94 

104 
100 
139 
138 
139 
137 
246 
381 
376 
476 
469 
562 

593 
705 
694 
889 

1,050 
935 

1,170 

1000 WATT 
MODEL "U" 
Catalog Total 

No.' Ohms 
1450 1.0 
1451 1.5 
1452 2.0 

1453 2.5 
1454 3.0 
1455 4.0 

1456 5.0 
1457 8.0 
1458 10.0 

(1459) 12.5 
1460 16.0 
1461 25.0 

1462 50.0 
1463 75.0 
1464 100 

1465 175 
1466 225 
1467 300 

1468 400 
1469 500 
1470 750 

1471 1,000 
1472 1,500 
1473 2,500 

Max. Steps 
Amps Approx. 

31.600 91 
25.800 90 
22.400 90 

20.000 127 
18.300 114 
15.800 120 

14.100 124 
11.200 118 
10.000 117 

8.950 163 
7.900 166 
6.330 162 

4.470 327 
3.650 307 
3.160 446 

2.390 490 
2.110 630 
1.830 661 

1.580 704 
1.410 695 
l.l50 828 

1.000 870 
.816 1,040 
.633 1,100 

, Popular Items appear In BOLD prmt and are usually 10 stock at authorIZed ohmlte stockmg distributors. Items m LIGHT FACE print are available from stockmg 
distributors but are not normally stocked in depth. Parentheses Indicate non-stock standard items subject to a minimum handling charge per item. 

EJ H MIT E ® molded composition potentiometers 
Ohmite molded composition potentiometers (Type AB) 
provide high quality and dependable performance. 

Because the resistance element is a thick, solid
molded ring, longer life and smoother operation are 
obtained. This is due also to the molded composition 
contact. Units are dust and splash proof, fungus and 
corrosion resistant and meet the requirements of 
military specification MIL-.R-94. 

STOCK "POTS" - MIL Units are stamped with MIL and Commercial Designations. 

Type AB (1~ Dia.) Rated 2 Watts 
Type AS (Vi' Dia.) 

RatedV. WaH 
Single 
Unit Va" Miniature Miniature 
Shaft Single Unit 2" Shaft Locking Dual Locking Va" Shaft 
Style Style Style Style 
CMU CLU AS ASM 

(Linear) Style Style Style (Linear) Style (Linear) (Linear) 
Comm. CU CA CB Comm. CCU Comm. Comm_ 

Resist. &MIL (Linear) (CWlog) (CCWlog) &MIL (Linear) & MIL & MIL 
10,000 

Range 0.1 Meg. 25,000 
or 50 50 .25Meg. 10,000 50 50,000 50 50 

Limited to to . 5Meg. 25,000 to 1.0Meg . to to 
Ohmic 5.0 Meg. 5.0Meg. 1.0 Meg. 50,000 5.0 Meg. . 25 Meg. 5.0Meg . 5.0Meg. 
Values 2.5 Meg. .5 Meg. 

1.0 MeR. 
Weight . 064 lb. . 084 lb . . 070 lb. .123 lb . . 017 lb . .017 lb . 

FOR STOCK ITEMS, CALL LOCAL REPRESENTATIVE LISTED IN INDEX 

MA!:.~j_;:·re~;~~·ee:~eeu 'I' 817'1:~'lMAX ROTATC'f~N~ f!~'] 
i I r 3 ~ 32 3120 ± 3° 2 

I , jj 32 THREAD 0 ~ ;"1'-
II LJ~ -.1q--L _ CD 

ii·--p.;,- !. f ' ~. 
II 1-' T J 11.' 
{ 1~lIr~ HEX NUTATH'K ,...,= }-16 
1-..1.1,-'" 32 OIB a: L ~ -LOCK WASHER I ~ 2 3 t LOCK NUT 

I~MAX. MOUNTING FACE 3/64"W X-1I16"O SLOT SLOTTEO BUSHING 

ROUND TYPE SHAFT FOR eMU ONLY LOCKING TYPE SHAFT 
FOR 114" PANEL MAX. FOR r PANEL MAX. 

TYPE AD POTENTIOMETERS 

ROTATION 

F~M:M~:x rS~J"·4~.o,. -fu~~957±~~/:4_ "~OIO 6 32. 32 4 .091'\".4et 
< t--.0 26 "- <, 031 

- aj~1 " 11+' / If "4' 
3zJL 1/41-32 BUSHING L 
LOCKNUT STANDARD BUSH. L 

• MOUNTING NUT 

TYPE AS POTENTIOMETERS 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company /3601 W. Howard St., Skokie, Illinois 60076/ (312) 675-2600/ TWX 910-223-0805/ TELEX 72-4433 
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POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

SAMARIUSINC. 
, 300 SEYMOUR AVENUE, DERBY, CONN. 06418 (203) 735-7405. TWX: 710-451-2495 

PRECISION POTENTIOMETERS 

ACTUAL SIZE 

Available in resistance values to 500K. 
Dual Gang Units available both Bush
ing & Servo Mt. 

DUAL UNIT 
WITH TAPS 

C078 - WITH SWITCH 
AND CAMS 

Designed for aircraft and commercial 
applications. 

BC200 - C200P 2" DIA. M300, M301, M400 
INSTRUMENT 
POTENTIOMETERS 

MODEL L140 LOOP CONTROL 

Most versatile unit- a" resistance 
values. Taps economically supplied. 
Gangable and available in both Bush
ing & Servo Mount. 

BC200 - C200P SINE/COSINE 

Low Cost 
Sine/Cosine 
Bushing or 
Servo Mount 

M158 - CP158 15/8" 

Low Cost Industrial Wirewound & 
Conductive Plastic Units 

Spring return to center with or without 
switch and center tap. Used in Satel
lite and Radar Antennas. Also Medi
cal, Robot and Comparators. 

SERIES 
HP-200, HP-300, HP-500 
2",3",5" HIGH RESOLUTION 

Ideal for Tight Linearity Long Elect 
i Angles 

HIGH PRECISION POTENTIOMETER AND RESISTOR ASSEMBLY 
Samarius, Inc. furnish their clients with a custom winding ser
vice for wire wound potentiometer elements in card and man
drel types. Linear or functional requirements are achieved 
through cooperative R&D with customers. Card profiles are 
ground with exact duplication from master templates on our 
own engineered and built machines to tolerances to meet all 
specifications. We can supply card windings for Y4" miniature 

potentiometers to cards 12 feet long and 4 inches wide. Man
drel windings are available up to 16 feet long in any type of wire 
needed. Over 30 years' experien'ce in supplying high precision 
potentiometer windings to the field. Call on our engineering 
staff for their help in solving your winding or potentiometer 
problems. 
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DEPT. EM, 287 NORTHERN BOULEVARD lI-l@)GUO 
GREAT NECK, NEW YORK, 11021 I 

(516) 466-0911 
CABLE: "SHOGYO NEWYORK" 

TELEX: 12218 + 4758024 INTERNATIONAL CORPORATION 

VARIABLE / i'fl?;' 
ROTARY RESISTORS { , ,j,,_ !";J,..,,,. "".lI I J~7v 

... ,r/} : 'j'\ burm'll ~-' I!W(iV:;'~:::- Angle of Rotation Ranges: 2600 ±50 through 3000 ±50 

r 4~~'{(i(' ~~ <t \ .... ~. I !'il ;. '\;::~l~l~""-' C~ j Resistance Range: 500fl through 2Mfl 

11 ,\\;\.\ . \\ l 'v' )"''r<} f". ' .~~. \:' ~ Power Rating: .05W through .25W 
r""*,,I~ • , i1 Voltage Rating: 150V through 500V 
\, I" ~-~ \' I '-',.- <. 
'4,.T'\, o· \ .f ' '. :j,'\ Torque: 200 through 350g-cm 

---( ", '~. • ~ " For SWitch, Gang Error and Electrical Tap Specifications 
<. , --- \. please consult Shogyo directly. 

---~.~~.~' --~~------~'~'--------------------------------------------

. . Ii ~d [,,-:~!_\,"~~I" SLIDE 
Travel: 20 ±0.5(mm) through 60 ±0.5(mm) 

~. ~ v , 

"",i ~ ~ // ); 
.'>:,J ..-+ ., _-,.4 

Mounting Pitch: 65(mm) - 31 ±0.3(mm) through 85(mm) 

Resistance Range: 500fl - 1 Mfl, 5Kfl through 1 Mfl 

Power Rating: 0.1 W through 0.5W 

I ~\ ~-- II 

\'\P~ 

Voltage Rating: 150V through 500V 

Sliding Force: 50 - 350g 

Single and Double Types available. 

RESISTANCE CHARACTERISTICS 
Vl-2 V2-3 

TAPER CHECK POINT 171=3 x 100 (%) 171=3 x 100 (%) 

A 60% 15 - 30% 
B 50% 40 - 60% 
C 60% 15 - 30% 
D 50% 2-15% 
E 50% 15 - 35% 
M 25% 40 - 60% 

50% 98 - 100% 
N 50% 0,....,2% 

75% 40 - 60% 
W 30% 5-15% 

50% 40 - 60% 
70% 85 - 95% 

SEMI-fiXED 
Resistance Range: lOOn through 2Kn 
Resistance Tolerance: ±20% 
Taper: Linear 
Rated Power: O.lW 
Maximum Operating Voltage: 100V 
Rotating Angle: 260 ±15% 
Rotating Torque: 40 - 250g-cm 
Rotating Life: Maximum 10% resistance change 

@ 50 rotations 
Temperature Characteristic: +5 - 20% resistance 

change afler 5 hours at 700 C 
Load Characteristic: ±5% resistance change after 

5 hours @ normal temperature 
Moisture Characteristic: 7 - 15% resistance change 

afler 5 hours at 95% humidity, 400 C 

ILLUSTRATION OF SHAFT 

Insulated 
Shafts 

L = (AK24) 20. 25 

Typef 

Metal Shafts 

L 115 20 25 
aJl.5 2 4 

b I 6 10 12 
L I 7 11 14 

TypeKC 

30 35 40 
4 4 4 
12 12 12 
14 14 14 

60 
4.5 
21 
14 

STANDARD LEVERS FOR SLIDE VARIABLE RESISTOR 
Any special taper as customers required 
available on request I'!. AK24 only 

LEVER 
DESIGNA

TION 

AH 

LEVER SHAPE LENGTH 

L = 20, 25, 30mm 

LEVER 
APPLICABLE DESIGNA- APPLICABLE 

TYPES TION LEVER SHAPE LENGTH TYPES 

AK-451 Thickness 1.2~0.1 AK-305 

AK-452 ~' MO"",,"~ AK-306 
AK-601 C ~...- ~ L = 15,20, 25mm AK·451 
AK-602 ;; t ---t-c AK-452 
AK-701 ~ I AK-601 
AK.702 05R "05--j AK-602 

Thickness 1.2!O.1 
Mountln~~ri~ AK-451 Thickness 1 2· 0.1 , 9 AK-305 

Mountmgluri 

BH L = 20, 25, 3Cmm 
AK-452 N I NL ',5'O,~ I ' _ AK-306 
AK-601 D 1.;; -1 , L = 15,20, 25mm AK-451 
AK-602 ~ 'M t:::- ,-:,:,~ 1LjD AK-452 

L = 20, 25, 30mm 

,/ -'O'D,'..j AK-701 I I 10'0' -- I AK-601 
1.5C./ ~ "0,5 - AK-702 -"05~ AK-602 

~----+---------------~----'-----4--~~~-4----~~--------------~---------+---------
AK-451 Thickness 1.2'0.1 1 AK-201 

MountlAgsuril 
AK-452 AK-202 
AK-601 H j ~ L = 15,20, 25mm AK-301 
AK-602 • ~~~~. -. 1 H AK-302 

AK-701 ft=--;;',-=Ii,5 AK-305 
AK-702 ~5~ AK-306 

A 

SEE OUR OTHER CATALOG PAGES IN EEM SECTIONS 1300/2100/2450/2950/5600 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~ 
IIDIELIIO. 

Actual size 

~ , "" ttll ' , 1 ~, " 

~4J 1 

(Clear Lid & Panel 
Mount Available) 

'. \' ( 52 

I - ',~5J 

" ~62 

I' ~6J 

~ ~64 

~70 

~DI,STRIBUTOR AUTHORIZED STOCKING ITEM 

/I'IiI/lAL 
ltD 

(INCIIES) 

0.75 
Long 

0.38 
Square 

0.340ia. 
Top Adjust 

0.31 x 0.36 
Side Adjust 

0.250ia. 
Top Adjust 

.025 Square 
Side Adjust 

{I,38 
Square 

0.38 
Square 

1.25 
Long 

NOli. 
A..,. TEIIIIIIAL' 

'UIIII 
STYLE 

20 PC 

25 PC 

240 0 PC 

215 0 PC 

270 0 PC 

25 PC 

20 L, PC,SH 

CERMET TRIMMING 
POTENTIOMETERS 

IEIIiTAIICE 
TOLEIANCE 

±10% 

±5% 

±20% 
(±10% 
Available) 

±20% 
(±10% 
Available) 

±20% 
(± 10% 
Available) 

±10% 

±10% 

IIAXIIIUIi ITAII"I' 
H'WlR TEIIPCO IESIiTAIICE 
IATlIII ("11/ 0 C) IA/lIE 

(WAnS) (OHIIS) 

0.75@70° C ± 100 (1000-2 Meg) 100-2 Meg. 

+200 
-100 
(10,20 & 50H) 

0.5@85° C ±100 (1000-2 Meg) 100-2 Meg. 
Oto +250 
(10,20,500) 

0.5@85° C ±100 (1000-1 Meg) 100-1 Meg. 

o to +400 
(10,20 & 50 H) 

0.S@70° C ±100 (1000-1 Meg) 100-1 Meg. 

o to +450 
(10,20 & 50 m 

0.5 @70° C ,± 100 (1000-2 Meg) 100-2 Meg. 
Oto +250 
(10,20,500) 

0.S@85°C ± 100 (1000-2 Meg) 100-2 Meg. 
o to +250 

(10,20,500) 

1.0@85°C ±IDD(1000-2Meg) 10n·2Meg. 

- 100 to +200' 
(10,20 & 50 m 

1·2150 , For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~~ 
WIREWOUND TRIMMING 

Actual size 

~ 
CJ ' .\: 

iJ\. ! 

~ ;fr ii' 

~ ":~""Y 

POTENTIOMETERS 
~DDEL 110. 

40 
(RT 12 Available) 

~SO 
(RT 24 Available) 

t> ~§ 
(RT 22 Available) 

I> f3J~ 0:': 

IS 

NDMINAL 
SIZE 

(INCIIES) 

1.25 
Long 

0.38 
Square 

0.50 
Square 

0.35 
Dia. 

0.50 
Dia. 
(Base) 

0.55 x 
0.54 
Side 
Adjust 

NOIII. TERIIIIIIAL' 
ADJ. STYLE 

TURNS 

22 L,.pC,SH 

23 L,PC 

23 L,PC 

310° PC 

300° PC,SH 

300° PC 

IIIAXIIIIUII 
RESISTAIICE POI'JER TEIIIPCO 
TOLERAIICE RATIIIG (PPM/" C) 

(I:IATTS) 

':5% 1.0@700 C ±50 

±5% 0.75 @85° C ±50 

±5% 1.5 @ 700 C ±50 

5% ±50 

±5% 1.5 @70° C ±50 

±5% l,5@70° C ±50 

STANDARD 
RESISTANCE 

RANBE 
(OHMS) 

lOn-10K 
20K 
50K 

lOOK 

lOn-10K 
20K 
50K 

lOn-10K 
20K 
50K 

lon-10K 
20K 
50K 

Screw lOn-10K 
Driver 20K 

Knob lOn-10K 
20K 

Panel lOn-10K 
MI. 20K 

Screw lOn-10K 
Driver 20K 

PAUlL (!ONTROL NTENTIOMlTlRS 
MODEL NO. 

RESISTANCE STANDARD LINEARITY MAXIMUM MOUNTING 

SIZE (~~N,;~ ~~~I:~::g~ TOLERANCE PO~~:';~1ING AVAILABLE Units shown t/2 actual size 

0.500 
Square 100 to 1 Meg. 

(Conductive Plastic) 

I> ~4~, 0.500 100 to 2 Meg. J'IIi 7 Square 

(Cermet) 

lTERMINATIONS: L - COLOR CODED LEAO WIRES, SH - SOLOER HOOKS, PC - PRINTED 
CIRCUIT PINS, 

~ DISTRIBUTOR AUTHORIZED STOCKING ITEM 

±20% ±5% 0.5@70°C 

±1O% ±5% 1.0@85°C 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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Bushing 
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4750 

All units shown y, actual size 

.... 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

SINGLE-TURN WIREWOUND 
PRECISION POTENTIOMETERS 

NOlIllIAl RESISTANCE 
IIDDElIiO. 011.2 IA.IE 

(INCHES) (DHIIS) 

100 1.312 S to 3SK 

IZZ 1.062 S to 20K 

(Style R R 11 00 Available) 

• 13Z 1.312 5 to 3SK 

• 140 .soo so to 50K 

142 .500 50 to SOK 

ISZ .87S S to 40K 

17Z 1.438 5 to 40K 

(Style RR1300 Available) 

18Z .7S0 5ui 30K 

20Z 1.7 SO 5 to 65K 

LlNEAIITY TDLEIANCE IIAXIIIUIi 
STANDAID 

RESISTANCE 
TDLEIANCE 

:': 3% 
(:': S% below SOU) 

:': 3% 
(:':S% below 20 n ) 

:': 3% 
(:': S% below SO !I) 

± S% 

±S% 

:+:3% 
(:':S% below SOn) 

±3% 
(±5% below som 

±3% 
(±5% below 20m 

STANDAID 

SUt0100U 
±1.0% 

lOOn to 3SKfl 
:': O.S% 

5n to 200n 
:': 1.0% 

200n t020Kn 
:!: O.S% 

sn to 200n 
± 1.0% 

200n to 3SKn 
:': O.S% 

± 1.0% 

±1.0% 

SU toSOon 
:+:1.0% 

soo n and above 
±O.S% 

5Hto 200n 
±1.00% 

200nto 2KH 
±0.5% 

.2K to SOKn 
±.2S% 

SHto 2Kn 
±1.0% 

2Knto 30Kn 
±O.S% 

511 to 50U 
:': 1.0% 

:': 3% 50n to 500n 
! 5% below SO n) ±O.S% 

SOOn t065K,n 
±;2S% 

BEST pown 
PIACTICAl IATINI 

(WAnS) 

:':.1S% 2.7S@40 c e 

:':.20% 1.5@700e 

±.2S% 2.7S@40° .e 

:':.SO% 2.0@400e 

±.SO% 2.0 @400e 

:':.3S% 2.0@40° e 

±.1S% 2.0@70o e 

±.2S% 1.5 @ 700 e 

:+:.1S% 3.S@ 70° C 

1I0UNTINa 
AVAilABLE 

Bushing 
Servo 

Bushing 
Servo 

Bushing 

Bushing 

Servo 

Bushing 
Servo 

Bushing 
Servo 

Servo 

Bushing 
Servo 

IBEST PRACTICAL LINEARITY FIGURES SHOWN FOR THE VARIOUS MODelS APPLY TO 
HIGHER RESISTANCE UNITS. CONSULT FACTORY WITH SPECIFIC REOUIREMENTS. 

'2S1ZES SHOWN ARE FOR THE BUSHING MOUNT VERSIONS. SHAFT DIA, .125" FOR 
MODELS 122.140. 142. 502. 552. 702. AND CWOS; ,094" FOR MODELS 162 AND 164; ,250" 
FOR All OTHER MODelS, • DISTRIBUTOR AUTHORIZED STOCKING ITEM 
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4750 

All units shown ~ actual size 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

SINGLE-TUBN WlREWOUND 
PRECISION POTENTIOMETERS 

lIaDELIID. 

J02 
(Style RR 2000 Available) 

402 
(Style RR 3000 Available) 

452 

SIN/COS 

lIallIN.L REIIIT.ICE 
alA! I ••• E 

(IICHES) (aHIIS) 

2.000 5 to 8SK 

3.000 10 to 150K 

3.000 250 to 25 K 
per quad 

lTAIDAlD 
REIIITANCE 
,aLEI.ICE 

:':3% 
(± 5% below 50,(1) 

:':3% 
(:': 5% below 

lOon 1 

±3% 

702 .875 5to lOOK :':3% 
I± 5% below 2011 ) 

(Style 8R 21 DO Available) 

MW .906 5 to 50K ±IO% 

LINEARITY ,aLER.ICE 1IlllllUil 
,aWER 

IEIT I.TlI. ITAIIDARa 'RACTICAL 
1 (WAnl) 

51l to 50 11 
:':1.0% 

50n to 200 Il :':.10% 4.0@70·' C 
±0.5% 

20011t085Kn 
± .25% 

lOll to 20011 
±0.5% 
200n to 150Kn ±.075% 6.0 @1o° C 

:':.25% 

250n to 2.5Kn 
±0.5% (PK To PK) 

2.5Kn and above 
±0.3% (PK To PK) 

511 to 50011 

6.0 @70°C 

IIDUNTINa 
AVAILAILE 

Bushing 
Servo 

Bushing 
Servo 

Servo 

:':1.0% Bushing 
500llt020Kn :':.25% 1.25@70°C Servo 

:': 0.5% 

:':5% ±2% I @ 20°C Bushing 

IBES' PRACTICAL LINEARITY FIGURES SHOWN FOR THE VARIOUS MODELS APPLY TO 
HIGHER RESISTANCE UNITS. CONSULT FACTORY WITH SPECIFIC REQUIREMENTS. 

2SIZES SHOWN ARE FOR THE BUSHING MOUNT VERSIONS. SHAFT DlA .. 125" FOR 
MODELS 122. 140, 142,502,552,702, AND CW05; .094" FOR MODELS 162 AND 164; .250" 
FOR ALL OTHER MODELS. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2153 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

SINGLE-TURN 
~~ "CONDUCTIVE PLASTIC AND 

CERMET POTENTIOMETERS 
IIOIIIIA 

MAXIMUM OUTPUT 11I1.TAIiCE IEII.T.ICE .OWEI TEMPeO MOUITI •• 
MODELID. III. lIIIAE LlIlEAIITY SMDDTH· 

AI/ units shown % actual size (1liHES 
TDUIIIICE I.TI •• (PPM/"C) AVAILAIU 

(DHMS) (WAnS) lESS 

_126 1.062 500 to SDK ±10% ±0.5% 0.6@70° C 0.1% ±400 Servo 
(Special to ± 5%1 (Special to ±.15%1 Max . 

• '. . . (Conductive Plastic) 

128 1.062 500 to 5DK ±ID% ± 0.5% 1.25@ 70° 0.1% ±4DD Bushing 
(Special to ± 5%1 (Special to ± .15%1 Max. Servo 

(Conductive Plasticl . 

138 1.312 lK to SDK ±ID% ± 0.5% 2.0@4DoC 0.1% ±5DD . Bushing 
(Special to ± 5%) (Special to t.25%) Max. 

(Conductive Plastic) 

U, 1.312 500 to ±.2D% ±D.5% 5.()'@4DoC 0.1% ±IDD Bushing 

2 Meg. (Special to ±5%) (Special.to tD.25%) Max. 
(Cermet) 

.... IS8 .B75 500 to 50 ±.IO% ±o.5% 1.0@4DoC 0.1% ±400 Bushing· 

(Spec ial to ± 5%) (Special to ±0.25%) Max. Servo 

(Conductive Plastic) 

IS' .875 500 to ±.2D% ±0.2% 3.5 @140° C 0.1% tlDO Bushing 
2 Meg. (Special to ± 5%) (Special to to.S%) Max. Servo 

(Cermet) 
,. 

208 1.750 500 to 5DK :tl0% ± 0.3% 1.75@ 70° C 0.1% ±4DD Bushing 
(Special tot 5%) (Special to ±0.1%) Max. Servo 

(Conductive Plastic) 

JOS 2.000 500to lOOK ±10% ±.25% 2.0 @170° C 0.1% :+-400 Bushing 
(Special to ± 5%) (Special to ± .05%) Max. Servo 

(Conductive Plastic) 

708 .B75 500 to SDK ±10% ± 0.5% 1.0 @170° C 0.1% ±40D Bushing 
(Special to ± 5%1 (Special to ± 0.2%1 Max. Servo 

(Conductive Plastic) 

·CONSULT FACTORY FOR NEW LOW·COST VERSION 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

MULTI-TURN WIREWOUND 
~ PRECISION POTENTIOMETERS 

MAXIMUM 
NDMINAL RESISTANCE STANDARD 'DWER MDUNTlNB 

MDDEL ND. DIA.2 RANSE RESISTAIICE BEST RATINS AYAIUeLE 
All units shown Yo actual size (INCHES) (OHMS) TOLERANCE (WAnS) 

...... UOTurn) ~.16%/ 164 .500 100 to 115K ::':5% ::,:.30% ::,:.1% 2.0@400e 162 Bushing 
164 SelVo 

(Style RR 1000 50% .875 15to 150K ::':3% ::': .25% ::,:.05% 2.0@70° e 
Bushing 

Available) I::': 5% below 100 f!) SelVo 
(10 Turn) 

533 .875 5 to 60K ::':5% ::':.25% ::':.15% 1.0@70° e Bushing 
SeIVO 

~534 .875 10 to 200K ::':5% ::':.25% ::':.075% 2.0@70° e Bushing 
SeIVo 

(10 Turn) 

535 .875 5 to lOOK ::':5% ::':.25% ::':.10% 1.5@70° e Bushing 
SeIVo 

15 Turn) 

537 .875 5 to 60K ::':5% ±.25% ±.10% 1.0@70° e Bushing 
1.590 SelVo 

13 Turn) Length) 

55% .875 5 to 45K ±3% ±.25% ±.125% 1.0@70° e 
Bushing 

(± 5% below 50 f!) SelVo 
(3 Turn) 

80% 1.812 20 to 500K 
::':3% 

±.25% ±.025% 5.0@70 0 e Bushing 
(± 5% below 200f!) SeIVo 

110 Turn) 

(Style R R 2100 Available) 

~ 830 1.812 15to150K ±3% ::':.25% ±.05% 3.0@400e Bushing 
I± 5% below 100 fl) 

13 Turn) 

85% 1.812 15 to 150K ± 3% ± .25% ±.05% 2.0 @70° e Bushing 
(± 5% below 100 n ) Servo 

13 Turn) 

~ 860 1.812 20 to 500K ±3% ·±.25% ±.025% 8.0 @140° e Bushing 1±5%below 200m 

(10 Turn) 

HEL05 .500 100 to 50K 
±5% ±1.0% ±.25% 1.5 @140° e Bushing 

I± 10% below lOOn 
(10 Turn) 

• DISTRIBUTOR AUTHORIZED STOCKING ITE"M 
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4750 POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 4750 

~ 
NOIiINAL 

SWITCHES AND 
MULTIDIALS SUBMINIATURE 

SWITCHES IIODEL NG. DIA. 
IWITCH 
ACTIOII 

CONTACT 
CUI.EIIT 
IATlla 

LIFE AT 
IATED 

cnREIIT 

COIITACT 
RESISTAIICE 

(OHIII) 
DESCliPTlOII 

. t 

.87-II-XX 

. t 

• 87-ll-XX 

(INCHES) 

.500 Positive Detent, 250MA@l28VDC 
360 Indexing, 

Stops 

.550 Positive Detent, 250tM @l28VDC 
36 0 Indexing, 

.500 

Stops 

Positive Detent, 250MA @l28 VDC 
36 0 Indexing, 

Stops 

.05 Maximum 'S~niwdriver 
Adjust 

.05 Maximum Knob Adjust 

Switching .05 Maximum Bushing Panel 
Operations, Mounting 
Per Position 

NUMBER OF POLES AND ACTIVE POSITIONS TYPICAL SWITCH APPLICATIONS 

NUMBER 
OF POLES 

SINGLE POLE 

ACTIVE ACTIVE TERMINAL 
POSITIONS PIN NUMBERS 

1 1 (ON OFFI 
2 land2 
3 l1hruJ 
4 IIhlu4 
5 l1hlu5 
6 llhru.6 
1 l1hru7 
8 lthruB 
9 Ithru9 

10 l1hruiO 

MULTIDIALS 
All units shown 1/3 actual size. 

BASIC PART 
NUMBER 

87·XX·1I 
87·XX·12 . 
8]·XX-13 
8]·XX·14 
81·XX 15 
87·XX 16 
87-XX·11 
87-XX·18 
81-XX·19 
81-XX-\O 

NUMBER 
Of POLES 

TWO·POLE 

THREE POLE 

1I0DElNG. 

I ·15-1-11 
·18-1-11 

• 
TRIMMER ADJUSTMENT TOOL 

'h actual size 

ACTIVE ACTIVE TERMINAL BASIC PART 
NUMBER 

• Logic switching .• Internal switching device for 
optional equipment add·ons. • Test point switching. 

• Adapting main·frame computers to peripheral 
equipment. • Standardizing printed circuit boards. 

• Selecting operational voltages. • Selecting 
calibration resistors. 

POSIlIONS .PIN NUMBERS 

1I01I1llAL 
OIA. 

(IIICHES) 

1.000 

H 1.15.0 
W 1.000 

H 1.750 
W 1.000 

.875 

1.812 

5.0 
Long 

J and BION-OFFI 
2.3.1.and8 
2,3,4,l,8,and9 
llhru4,6thlu9 
1 thru 10 

1,4,ind8 (ON-OFF) 
1,2,4,5,B,and9 
Ilh'u6,8thru 10 

IIUIIIEI 

flUIIIS 

11 

10 
3 Dipitl 

100 
(4 Digiti 

15 

]5 

87·XX·21 
81·XX·22 
87·XX·23 
81·XX·24 
87·XX·25 

81·XX·31 
81·XX·32 
87-XX·3J 

IIINOI SCALE DIVISION 

1/50 Turn 

1/500 Tum 

1/500 Turn 

1150 Turn 

11100 Turn 

IHAfUOIE

(IIICHEI) 

.250 

.250 

.250 

.250 

.260 

flNIIN -

Satin Chrome 

Satin Chrome 

Satin Chrome 

Clear Anodized 

Satin Chrome 

This Adjustment Tool is designed to adjust trimmers of all 
sizes and has an extended as well as recessed blade for critical 
adjustments. 

7.05 

t ,-
LAST TWO DIGITS DENOTE POLE/POSITION, E.G., SINGLE POLE UP TO 10 POSITIONS 2 POLE UP 
TO 5 POSITIONS. AND 3 POLE UP TO 3 POSITIONS. • 

• OTHER SHAFT BORE SIZES AND FINISHES AVAILABLE 

.. DISTRIBUTOR AUTHORIZED STOCKING ITEM 'PRICES SHOWN FOR SINGLE POLE VERSIONS ONL V. 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

VISHAY® PRECISION TRIMMING POTENTIOMETERS 

_ _ ~ _______ w __ _ _~ ________ ~ __ ~ __ ~~ _______ ~ ____ _____ __ _ ~ _____ ~~ __ 

Precision Trimming 
Potentiometers 

1 Y4" rectilinear 
Model 1202 

~ ~ 
Y4 " square 
Models 1240, 1242 

, --¥4 " Rectilinear 
Models 1280, 1285 

---- ~---

Lald-Llle Nominal Dimensions (Excluding Leads) 
Model Resistance Tolerance Pawer TeR No. 01 Slability HILIW Inch (mm) 

Number (ohms) (End-la-End) " Adj. Tums (Mn.ll.R) 3 and Terminallan Styles 

1202 2.5.10 =10%. =20%. 0.325 (S.255) x 1.250 (31750) x 0.195 (4953) 
(RJI2 Slyle) 1% Type P: In-line pins 

20.50. 100. 0.50W 25 =2 2000 Hrs. Type Y: Siaggered pins 
200,500, lk, =5%, =10% @85°C @S5°C Type L: Flexible leads 
2k. 5k. 10k. 20k Type LB: Panel-mount with flexible leads 

Laad-Lh Nominal Dlmenllo .. (Excluding Loan) 
Madel Resistance Tolerance Pawer TeR No. 01 Stability HILIWlnch(mm) 

Number (ohms) (End-la-End)" Adj. Tums (MII.ll.R) 3 and Tlmllnlllon StyIH 

1240 5.10 +10ppm/oC 
(RJR26 Slyle) =10% 1% (-SSOCTo +2S°C) 

20.50. 100. -10 ppm/oC 10000 Hrs. 0.250 (6.350) x 0.250 (6.350) x 0.175 (4.445) 
200, 500. lk. 

=5% ( + 25°C To + 150°C) @S5°C Type X: Edge-mount. side-adjust 
2k, 5k, 10k, 0.25W 21 =2 

@85°C Type W: Edge-mount. top-adjust 

1242 50. 100. 200. 2% 0.175 (4.445) x 0.250 (6.350) x 0.250 (6.350) 

(RJ26) 500. lk. 2k =10% 1000 Hrs. Type P: Flat-mount. side adjust 

5k @S5°C 

load-Lila Nominal Dlmenslona (Excluding Leada) 
Madel Resistance Talerancl Pawer TeR No. 01 Stability HILIWlnch(mm) 

Number (ohms) (End-IO-End)" Adj. Tums (Mu.ll.R) 3 and Tlmllnlllon Styles 

1280 10.20.50. +15 ppm/oC 
100. 200. 500. =10% (-55°C To +25°C) 
lk. 2k. 5k. -15 ppmfOC 
10k.20k 

0.75W (+25°CTo +125°C) 0.5% 

@25°C 
26 =2 2000 Hrs. 0.270 (6.86) xO.750 (19.05) x 0.190 (4.83) 

1285 10 =10% @25°C +5 ppm/oC 
20.50. (-WC To +2S°C) (Panel mount available) 
100,200. SOO. =5% -S ppm/oC 
lk. 2k. 5k. (+2soCTo + 125°C) 
10k,20k 

VISHAY VISHAY RESISTIVE SYSTEMS GROUP of Vishay Intertechnology, Inc. 

HEADQUARTERS 
••• to be precise ® 63 Lincoln Highway, Malvern, PA 19355 • Tel: (215) 644-1300 • TWX 510-668-8944 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 475.0 

If you want to 
move It ~:.--./~::::::a~ 

::::::-... . . 

'v~~,controllt • 
. . ~ .~ \ I· 
senselt~ 1. 

~~~~»)J . I 
~;Uf~'i'! = 

stop It. 
or It -----' I 

call .------.. Vernltech. 
That is, if you're looking for instrument motors, optical and contacting shaft angle encoders, 
rotary and linear potentiometers, potentiometric pressure transducers, industrial precision 
brak,'s or clutches, or laser scanning motors, we'll probably have just what you're looking for. 
Just look on the opposite page. And if you don't find what you want, call Vemitech, give us the 
particulars, and we'll make it for you. 

"'VERN:ITEC::H: 

VERNITECH, a division of Vemitron Corp., 300 Marcus Blvd., Deer Park, NY 11729 • 516-586-5100· TWX 510-227-6089 . 
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POTENTIOMETERS 
employing Vemitech's unique 
conductive film and precious 
metal wipers ... respond to wiper 
motions as small as .000005". 
Rotary Single Tum 
Linear, non-linear, sine/cosine available. 
Sizes 0.5", L 0.5" to Dia 5.0", L 1.880". 
Linearity or conformity ±2% to 0.025%. 
Resistance range lIill to -250Kn. 
Rotary Multi-Tum 
10 to 100 turns available. 
Sizes Dia 0.5", L 1.5" to Dia 2.0", L 2.625". 
Linearity or conformity ± 0.5% to 0.015%. 
Resistance range lKn to 500Kn. 
Linear Motion 
Electrical stroke lengths 1" to 60". 
Linearity or conformity ± 0.2% to 0.01 %. 
Resistance range 25OO/in to 250Kn/in. 

CLUTCHES 
AND BRAKES 
(electromagnetic) 
hundreds of models and sizes available from stock. 

Precision Instrument Type 
Sizes 5, 8, 11, 13, 15, and 18. 
Standard length and wafer types. Spring and magnetic. 
Meet MIL-E-5272C. Zero backlash. 
Torque 5 to 150 oz. in. Response time 5 to 142 ms. 
Industrial Types - open &ame 
Sizes 8, 12, 17, 22, 26. Torque to 75 in. lb. 
. Response time 6-30 ms at rated voltage. 
Industrial Types - enclosed &ame 
Hybrid or special units designed for particular applications 
when MIL-SPECS and close tolerances are not essential, but 
where having a complete "self-contained" unit is desirable: 
cassette tape decks, analog devices actuators, etc. 
FailSafe 
Braking action occurs 10 ms after coil is de-energized or 

power fails. Sizes 8, 17, 30, and 45. 
Torque up to 50 in. lb. Zero backlash. Adjustable to 

compensate for wear. 

PRESSURE 
TRANSDUCERS 
potentiometer type, 
featuring infinite resolution, long life, and high reliability 
through the use of conductive film resistance elements, 
multiple wipers, and direct coupling of pressure sensing 
element to potentiometer wipers. 
Pressure ranges from 0.1 to 10,000 psi in gage, absolute and 
differential types. Also available with high overpressure 
capability. 
Linearity to ±0.3%. Air speed, altitude and low cost types 
available. 

"VERNJ:TEC:a:: 

MOTORS 
Over 1500 Standard Designs or 
Custom Designed to your requirements. 

Synchronous - for laser scanning 
Sizes 5, 8, 11, 15, 18, 20, 25, 35. 
Speeds 100 to 48,000 rpm. 
5 through 1600 Hz. 2, 4, 8, 12 poles. 
Servo 
Viscous damped - sizes 8, 10, 11, 15, 18. 
Speeds 3000 to 10,000 rpm. 
Inertially damped - sizes 8, 11, 15, 18. 
Speeds 3000 to 9500 rpm. 
Stepper 
Sizes 5, 8, 11, 15. Stepping angles 7S, 15°, 45°, 900. 
Stepping rates 100, 110, 125, 130, 175, 180, 225, 240, 

260, 400, 725, 800, 1000 pps. 

4750 

Precision Motor Generators Sizes 8,10, 11, 15, 18,23. 
Integrating and Computer Motor Tachometers 
Sizes 8, 10, 11, 15, 18, 23. 

SHAFT ANCLE ENCODERS 
featuring precision chrome on 
glass discs for highest accuracy. 

Optical Incremental 
VOE 11 - Dia. 1. 062", L. 1.80". To 1024 pulses 
VOE 015 - Dia. 1.510", L. 0.88". To 1024 pulses (modular) 
VOE M15 "Dial Coder" - panel mounted, 1.500" dia., L. 
1.08" 127-256 pulses 
VOE 023 - Dia. 2.25", L. 80". To 1250 pulses (modular) 
VOE 23 - Dia. 2.250", L. 1.875". To 1250 pulses 
(available sealed) 
VOE L23 "Thrift-Line" Dia. 2.250" L. 1.875". To 600 pulses 
VOE 25 - Dia. 2.500", L. 2.500". To 3000 pulses 
(available sealed) 
Optical Absolute 
VOE 23: Binary, Gray or BCD to 512 counts per tum. 

Counting speed: 3000 rpm. 
VOE30: Single or multi-tum; Binary, Gray or BCD. To 1024 

counts per tum. Max count (219) in 512 turns. 
Counting Speed: 30KHz. 

Contacting Absolute 
Sizes 11, 18, 23, & 31. Binary, Gray, and BCD. Single or 
multi-tum. Max count (219) in 2048 turns. 64 to 1024 counts 
per tum. Operating speed 200 rpm max. 

SYNCHRO CONVERTER 
MODULES 
Tracking Synchro-to-Digital and 
Resolver-to-Digital Converters 
Economy Series VSD/VRD. Precision Series VSDHlVRDH 
Compact, solid state, high perfoflllance converters 
emplOying type 11 servo loops for lag free tracking at rates to 
36000/sec. Resolution 10 bits, 12 bits, or 14 bits. 
Digital-to-Synchro and Digital-to-Resolver 
Converters Series VDS/VDR:Accept shaft angle data in 
digital form for conversion 'to analog at accuracies up to ± 4' . 
Tracking Synchro-to-LinearDC Converter Module 
Series VSDCHlVRDCH:Accept 3-wire synchro or 4-wire 
resolver input data, convert it to DC analog voltage 
proportional to synchro angle of input. Accuracy ± 6' (typ.). 
Tracking Angle Position Indicator 
VNST-104: Tracking Synchro-to-Digital Converter, can also 

be used as a control element. Four decade 0.8" red LED 
display. Display accuracy ±6' arc (typical). Tracking rate 
360Qo/sec max. Parallel binary or BDC output. 
Self contained line operated power supply. 

Custom designs available to your specUications. 

VERNITECH, a division of Vemitron Corp., 300 Marcus Blvd., Deer Park, NY 11729·516-586-5100· TWX 510-227-6089 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS; & RHEOSTATS 4750 

VRN _______ T_A_B_L_E_~_F_C_O_N_T_EN_T_S 
Quick Reference Chart 

CERMET 

SIZE SERIES 
NO STD 

TOl. POWER RATING TC PAGE TURNS RES. (n) 

X" ROUND 170 1 10-2M ±10% .5W ±100 6 

1f4!1 SQUARE 1.80 1 10-2M ±10% .5W ±100 7 

WSQUARE 260 16 20-2M ±10% .5W ±100 10 

:Va" SQUARE 780 1 10-2M ±10% .5W ±100 15-16 

.%"SQUARE 752 24 20-2M ±10% .5W ±100 14 

WROUND 150 1 50-2M ±10% .75W ±100 5 

·WSQUARE 255 24 20-2M ±10% 1.0W :i:100 9 

WRECT. 960 20 10-2M ±10% .75W ±100 18-19 

1WRECT. 450 22 10-2M ±10% 1.0W ±100 12 

WIREWOUND 

~tSQUARE 800 15 10-20K ±5% .6W ±50 17 

:Va" SQUARE 700 23 10-20K ±5% 1.0W ±50 13 

.WROUND 100 1 20-20K ±5% 1.0W ±50 4 

WSQUARE 205 24 10-20K ±5% 1.0W ±50 8 

1WRECT. 400 22 10-20K ±5% 1.0W ±50 11 

ATTENUATORS 

:!fiII/RECT. 9950/55 5 N/A ±20% .25W N/A 21 

1f2'1 ROUND 9958/59 1 N/A ±20% .25W N/A 21 

VRNINTERNATIONAL P.o. Box 44000, St. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 810-863-0357/TELEX: 523417 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS '4750 

~ ______________________ 10_0_S_E_R_IE_S 
1/2" Round Wirewound 
Single-Turn Trimmer Potentiometers 

SPECIFICATIONS 
ELECTRICAL 
Power rating: 1W @ 70'C 
Standard resistance range: 20n to 20Kn 
Resistance tolerance: ±5% std. 
Temperature coefficient: 
±50ppml'C max. 
Noise during adjustment: 100n max. 
End resistance: 1n or 2% (W.I.G.) 
Dielectric strength: 1500VAC 
Insulation resistance: 1000Mn 
Absolute minimum resistance: 
.25% or 1n (W.I.G.) 

o ~
OO 

1254) 
100 ± 005 

~1254±'13) ~ ! 
2 ± 2 t:-1 C 

100 ±005 ~ j 

MECHANICAL 
Operating temperature range: 
-55'C to +150'C 
Total adjustment turns: 1 
Operating torque: 
0.25 to 7.5 oz.-in. max. 
Mechanical stops: 30 oz.-in. min. 
Electrical travel: 315' Nominal 

ENVIRONMENTAL 
Models 100, 101-5, 102-5, 103-6, 104-6, 
106-2, 110 and 118-7 meet, or exceed, 
all of the environmental and life require
ments of MIL-R-27208, Characteristic C. 

CIRCUITRIM® 

STANDARD RESISTANCE 
VALUES AVAILABLE (n) 

1K 
20 2K 
50 5K 

100 10K 
200 20K 
500 
* Lower values available-consult 
factory. 

ORDERING INFORMATION 
106-2 -5K 

. '-1 ___ ..JII LI ----,1 

Indicate Indicate Indicate 
Type Package Resistance 

Number Configuration Value 

1-8-j 1254± 13) 

/100 
101-5 .093"(2.36) Oia. Holes 

103-6 

.625"(15.88)·32 NEF 2A THO. 

r-B--j 

J-I~ 
-'11-.03"(.76) (14.99) 

P\l+'~~i~ D ~'----i I:-'~ 
~~T ~;;\; 0 1 =°102 1 ~~~ . ",,," 3 -~3o.1 
.250"(6.35)·32 NEF 2A THO. 106-2 I 

~ 
tlr· 
1-8--1 

1 
~ c 

l 118-7 

o 110. 
.028"(.71)W x .240"(6.10)L x .044"(1.12)0 Adj. Screw slot in cover' 

Unless otherwise stated tolerances are ±.010"(.25) 

Dimensions 

Case 

Model A B C . Diameter 

100 . 500"(12.70) .235" ( 5.97) .500"(12.70) .028"(.71) 

101-5 .750"(19.05) . 265"( 6.73) .625"(15.88) Hooked 

102-5 .750"(19.05) . 250"( 6.35) .750"(19.05) Hooked 

103·6 .750"(19.05) .312"( 7.92) . 750"(19.05) Flex 

104-6 .546"(13.87) .687"(17.45) .546" (13.87) Flex 

106-2 .500" (12. 70) . 563"(14.30) .312"( 7.93) .020"(.51) 

110 .563"(14.30) .325"( 8.26) .563"(14.30) .028"(.71) 

118-7 . 656"(16.66) .37':;"( 9.53) .656"(16.66) Hooked 

NOTE: Metnc conversIOn ID mm ID brackets 

Leads 

Length 

.187"(4.75) min • 

.187"(4.75) min • 

.205"(5.21) min • 

10"(254.0) min • 

10"(254.0) min. 

.187"(4.75) min . 

.187"(4.75) min. 

.250"(6.35) min . 

, 3 
OR OR 

YELL.OW GREEN 

~w 
2 

OR 
RED 

1.50 

1.25 

'" ... :c 1.0 
~ 
a: 0.75 
III 

~ 0.50 ... 
0.25 

a 

! '" I "" 
I '" : I\.. 

a 25 50 75 100 125 150 175 

AMBIENT TEMPERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 810-863-0357/TELEX: 523417 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~ __________________ ~_15_0_S_E_R_IE_S 
1/2" Round Cermet CIRCUITRIM® 
Single-Turn Trimmer Potentiometers 

SPECIFICATIONS 
ELECTRICAL 
Power rating: 
0.75W @ 85°C (300V max.) 
Standard resistance range: 500 to 2MO 
Resistance tolerance: ± 10% std. 
Temperature coefficient: 
±100ppm1"C max. 
(±50 ppml"C available-consult factory) 
Contact resistance variation: 
200 or 3% (W.I.G.) 
End resistance: 50 max. or ·2% (W.I.G.) 
Dielectric strength: 1500VAC 
Insulation resistance: 1000MO 
Absolute minimum resistance: 
Hl or .25% (W.I.G.) 

o [) 

.. 100" 
3 (2.54) 

~~ 
" (2.54) 

I-B1. 

.625"(15.88) - 32NEF 2A THD. 

MECHANICAL 
Operating temperature' range: 
-55 0 to +150·C 
Total adjustment turns: 1 
Operating torque: 

. 0.25 to 7.5 oz.-in. max. 
Mechanical stops: 30 oz.-in. min. 

ENVIRONMENTAL 
Models 150, 151-5, 152-5, 153-6, 154-6, 
156-2,158-2 and 160 meet, or exceed, all 
of the environmental' and life require
ments of MIL-R-22097, Characteristic F. 

/B-1 c~ 

1 [f o I I 
A ~, C 
j 02 I 

151-5 0---

STANDARD RESISTANCE' 
VALUES AVAILABLE (0) 
w ~ 100K 

100 5K 200K 
200 10K 500K 
500 20K 1M 
1K 50K 2M 

ORDERING INFORMATION 
156-2-5K 

.--1----" I .~ 
. Indicate Indicate lridicate 

Type Package Resistance 
Number Configuration Value 

~B-I .625"(15.88) 32 NEF 2A 

~(~I 
152"5 -it-

.030':(.76) 

r-B-j . ~ 

[l-G 
~B~I' ,D ~B----i i-C-I 
~1"'8,1(l'l(9'53) @~ O. I. 0 ° T 

153-6 

Dillen.llns 
,el.1 

Modll A B C 
150 .500"(12.70) .235"( 5.97) .500"(12.70) 

151-5 .750"(19.05) . 265"( 6.73) .625"(15.88) 

152-5 . 750" (19.05) .250"( ~.35) .750"(19.05) 

153-6 . 750" (19.05) .312"( 7.92) .750"(19.05) . 
154-6 .534"(13.56) .687" (17 .45) .534"(13.56) 
156-2 .500"(12.70) .563"(14.30) .412"~10.46) 

158-2 .500"(12.70) .563"(14.30) .412"(10.46) 
160 .563"(14.30) .325"( 8.26) .563"(14.30) 

NOTE. Metric conversion In mm in brackets 

'\ I 1 - 01 

IIIII . ~ . 6 2 -. 02 A 
. -W~ 3 -~3o~ 

-C-

° °T 01 

02 A' 
03 I 
o o~ 

.028"(.71)W x .240"(6.10)L x .044"(1.12)0 Adj. Screw slot in cover 
Unless otherwise stated, tolerances are ±.015"(.37) 

Lead. 
Dllllllir L"lt~ 
.028"(.71) .187"(4.75) min. 

Hooked .187"(4.75) min • 
Hooked ·.205~'(5.21) min • 

Flex 10"(254.00) min • 

Flex 10"(254.00) min. 
.020"(.51) .187"(4.75) min. 
• 020"(.51) .187"(4.75) min • 
_028"(.71) .187"(4.75) min. 

, 3 
OR OR 

YE~~N 

2 
OR 
RED 

III ... 

1.50 

1.25 

:C. 1.0 

• a: 0.75 .. •• 00.50 
II. 

0.25 

a 

I" II ~ 
i " o 25 50 75 100 125 150 175 

AMBIENT TEMPERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 81Q-863-03571TELEX: 523417 
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47S0 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 47S0 

~ ______________________ 17_0_S_E_R_IE_S 
1/4" Round Cermet 
Single-Turn Trimmer Potentiometers 

.SPECIFICATIONS 
ELECTRICAL 
Power rating: O.SW @ 8S'C (300V max.) 
Standard resistance range: 10n to 2 Mn 

Resistance tolerance: ±1 0% 1000 to 2Mn 
(±20% below 100n) 
Temperature coefficient: 
±100ppm1'C max. 
(±SOppmI'C available-consult factory) 
Contact resistance variation: 
3n or 3% (W.I.G.) 
End resistance: 2n max. or 2% (W.I.G.) 
Dielectric strength: 400VAC 

Insulation resistance: 100Mn 
Absolute minimum resistance: 
2n or 1 % (W.I.G.) 

MECHANICAL 
Operating temperature range: 
-SS' to +1S0'C 
Total adjustment: 280' nominal 
Operating torque: S.O oz.-in. max. 
Mechanical stops: Solid 

ENVIRONMENTAL 
Models 170 and 171 meet, or exceed, all 
of the environmental and life require
ments of MIL-R-22097, Characteristic F. 

o .125"(3.18) Dia. Adj. Screw 

170 

o 

171 

wilh .025"(.64)W x .020"(.51)0 Sial 

---.-- f 
.145" 1--______ -1 B 
(3.68) ~ I 

~.!,I. __ ~rrg1fp-=-L+--
.01'2" 
(.31) 

.125"(3.18) Dia. Adj. Screw 
wilh .025"(.64)W x .020"(.51)0 Sial 

Unless otherwise stated, tolerances are ±.010"(.25) 

Dimensions 

Case Leads 

Modell A I B I C . Diameter \ Length 

170 1.250"(6.35) 1.170"(4.32)j1.250"(6.35) .016" ±.001 "(.41 ±.02) [.187"(4.75)mln. 
171 1.250"(6.35) 1.170"(4.32) I .250"(6.35) .016" ±.001"(.41 ±.02) \.187"(4.75)min. 

NOTE: MetriC conversion In mm In brackets 
~w 

2 

III 
I-

CIRCUITRIM® 

STANDARD RESISTANCE 
VALUES AVAILABLE (0) 

10 1K 100K 
20 2K 200K 
SO SK SOOK 

100 10K 1M 
200 20K 2M 
SOO SOK 

ORDERING INFORMATION 
170-20K 

rl------~I ~I -----,1 
Indicate Indicate 

Type Resistance 
Number Value 

1.50 

1.25 

.017" 
(.43) 

~:-j-r 
--.-HI( C 

.100" .100" 
(2.54) (2.54) 

1 

~ 1.0 
~ 
0: 0.75 ... 
~ 0.50 .. 

0.25 

o 
."""-" I " o 25 50 75 100 125 150 175· 

AMBIENT TEM·PERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 810-863-03S7/TELEX: S23417 
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47S0 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 47S0, 

~ ____ ~ ____ 1_8_0/~1_81_/~18_2_/1_8~3/_R_J_50_I_R_JR_5_0 
1/4" Square Cermet CIRCUITRIM® 
Single-Turn Trimmer Potentiometers 

SPECIFICATIONS 
ELECTRICAL 

. Power rating: O.SW @8SoC (300V max.) 
o Standard resistance range: 1 on to 2Mn 
Resistance tolerance: ±1 0% 1 oon to 2MO 
(±20% below 10(0) 
Temperature coefficient: 
±100ppm1'C max. 
(±SOppml'C available-consult factory) 
Contact resistance variation: 0 

3n or 3% (W.I.G.) 
End resistance: 2n or 2% (W.I.G.) 
Dielectric strength: 900VAC 
Insulation resistance: 1000Mn 
Absolute minimum resistance: 
2n or 1 % (W.I.G.) 

180 D 

Dimensions 

Call 

Mode, A B C 

180 .267"(6.78) .180"(4.57) .267"(6.78) 

181 .267"(6.78) .180"(4.57) .267"(6.78) 
RJ/RJR50 

182 .267"(6.78) .312"(7.92) .192"(4.87) 

183 .267"(6.78) .312"(7.92) .192"(4.87) 
NOTE: Metric conversion In mm In brackets 

MECHANICAL 
Operating temperature range: 
-SS· to +1S0·C 
Total adjustment: 280· nominal 
Operating torque: S.Ooz.-in. max. 
Mechanical stops: Solid 

ENVIRONMENTAL 
Models 180, 181, 182 and 183 meet, or 
exceed, all of the environmental and life 
requirements of MIL-R-22097, Charac
teristic F. 

STANDARD RESISTANCE 
VALUES AVAILABLE (n) 
10 (not mil) 1K 100K 
20 (not mil) 2K 200K 
SO (not mil) SK SOOK 

100 10K 1M (not mil) 
200 20K 2M (not mil) 
SOO SOK 

ORDERING INFORMATION 
182-S0K 

rl ______ -J. .L-____ ~ 
Indicate Indibate 

Type Resistance 
Number Value 

.100" 
(2.54) 

Adjustment slot 
.030"(.76) Ref. [ .030"(.76)W x .020"(.51)0 x .119"(3.02)L 

=t~=;::*J!.c::+.,.... 
2 .~ 2 

·co 
• 

3 
2 ~~~~.~~~~~~ 

181 
RJ50P 

RJR50P o 

.100" 
(2:54) 

Unless otherwise stated, tolerances are ±.010"(.2S) 

Leads 

Diameter Length 

• 018"(.45) .187"(4.75) min • 

• 018"(.45) .187"(4.75) min. 

. 018"(.45) .187"(4.75) min • 

.018"(.45) .187"(4.75) min. 

182 

1.50 

1.25 

'" '" ; 1.0 
3l 
II: 0.75 .. 
~ 0.50 
Q. 

0.25 

o 

.100" 
(2.54) 

1821183 

183 

o 

...... ~ 
i 0 

.100" 
(2.54) 

" o 25 50 75 100 125 150 175 

AMBIENT TEMPERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000, st. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 810-863-0357/TELEX: 523417 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

1/2" Square Wirewound 
Multi-Turn Trimmer Potentiometers 

SPECIFICATIONS 
ELECTRICAL 
Power rating: 1W @ 70'C 
Standard resistance range: 1 on to 20Kn 
Resistance tolerance: ±5% std. 
Temperature coefficient: 
±50ppmf'C max. 
Noise during adjustment: 100n max. 
End resistance: 2n to 2% (W.I.G.) 
Dielectric strength: 1000VAC 
Insulation resistance: 1000Mn 
Absolute minimum resistance: 
1% or 1n (W.I.G.) 

MECHANICAL 
Operating temperature range: 
-55' to +150'C 
Total adjustment turns: 24 ±2 
Operating torque: 5.0 oZ.-in. max. 
Mechanical stops: Wiper assembly idles 

ENVIRONMENTAL 
Models 205-00, 205-10,205-207 and 205-
208 meet, or exceed, all of the environ
mental and iife requirements of MIL-R-
27208, Characteristic C. 

205-00L* 
RT22L 

3~ # 30 AWG T ellon Insulated 205-207X 
RT22X 

205-10P 
RT22P 

leads. min. 6"(1 52.41 long ~'B~ 

0 1 r4"~ 
~llJT 
L. ___ JI_036' .II.--r 
I-C~ jl911 I r·060 

11.521 

:g~~:f~~~l 01a. Holes 

205-208W 
RT22W 

I---A~ 
(All but panel mount) 
.078"(1.91) Oia. Adj. Screw with 

.toO" 
0 

10 
J(2.541 

t 2 t 3 
0 

.100" 
(2.541 

='{f"'" 
i~05~;- I-

.077"( 

.073"( 1.96) rB1 1.85) 
Oia.H DIes 

Unless otherwise stated, tolerances are ±.010"(.25) 

'PANEL MOUNTING 
BRACKET MODEL 205-60 

Dimensions 

Case 

Model A B C 

20S-00L .SOO"(12.70) .192"( 4.88) .SOO"(12.70) 

20S·10P .SOO"(12.70) .215"( 5.46) .500"(12.70) 

205-207X .500"(12.70) . 500"(12.70) .192" ( 4.88) 

20S·208W . 500"(12.70) .500"(12.70) .192"( 4.88) 

NOTE: MetriC converSion In mm In brackets 

NOTE 

Leads 

DIameter Length 

Flex 6"(152.4) min. 

. 028"(.71) .187"(4.75) min . 

.028"(.71) .187"(4.75) min. 

.028"(.71) .187"(4.75) min . 

The letter suffix as shown on the VRN PIN is for reference only 
and is not included in part marking, and should not be used 
when ordering. 

, 3 
OR OR 

VEl~: 
2 

OR 
REO 

205/RT22 
CIRCUITRIM® 

STANDARD RESISTANCE 
VALUES AVAILABLE (n) 
10(notmil) 1K 
20 (not mil) 2K 
50 5K 

100 10K 
200 20K 
500 

ORDERING INFORMATION 
205-00-10K 
~ I L---, 

Indicate Indicate Indicate 
Type Package Resistance 

Number Configuration Value 

1.50 

1.25 

'" ~ :c 1.0 

• a: 0.75 .. 
~ 0.50 ... 

0.25 

o 

j.-~--I.250" I H(6.35) 

T~9:-/--L--lO . 
B I J .080"(2.03) 1 \ .076"(1.93) 

1 2 3 0 Oia. Holes 

~ t\.. 
I ~ I\. 

~ 

~ "--. , 
I 

.096" 
(2.44) 

o 25 50 75 100 125 150 175 

AMBIENT TEMPERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg, FL ~3743 Tel. 813-347-2181/TWX: 810-863-0357/TELEX: 523417 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~ ____________ ~ _________ 2_55_I_RJ_2_2 
1/2" Square Cermet 
Multi-Turn Trimmer Potentiometers 
SPECIFICATIONS 
ELECTRICAL 
Power rating: 1.0W @ 70'C 
Standard resistance range: 200 to 2MO 
Resistance tolerance: ±10% std. 
Temperature coefficient: 
±100ppm1"C max. 
(±50ppm!'C available-consult factory) 
Contact resistance variation: 
30 or 3% (W./.G.) 
End resistance: 20 or 2% (W./.G.) 
Dielectric strength: 900VAC 
Insulation resistance: 1000MO 

Absolute minimum resistance: 
10 or 3% (W./.G.) 

MECHANICAL 
Operating temperature range: 
-55' to +150'C 
Total adjustment turns: 24 ±2 
Operating torque: 5.0 oz.-in. max. 
Mechanical stops: Wiper assembly idles 

ENVIRONMENTAL 
Models 255-00, 255-10, 255-207 and 255-
208 meet, or exceed, all of the environ
mental and life requirements of MIL-R-
22097, Characteristic F. RJ22 meets or 
exceeds all environmental and life re
quirements of MIL-R-22097. 

3-#30 AWG Teflon insulated 
524" leads, min_ 6"(152.;/ iu',y 

('13.31) . ~Snl 

CIRCUITRIM® 

STANDARD RESISTANCE 
VALUES AVAILABLE (0) 
20 . 10K 
50 20K (255 only) 

100 25K (mil only) 
200 100K 
500 200K (255 only) 

1 K 250K (mil only) 
2K 500K 
5K 1M 

2M (255 only) 

ORDERING INFORMATION 
'-1 __ 2.....115 - 010 -1~ 

Indicate Indicate Indicate 
Type Package Resistance 

Number Configuration Value 

j--~--I.250" I H(s.35) 

S I .080"(2.03) 

T~9/---L~ ~ . 
1 \ .076"(1.93) '--___ ..I? ~_3 0 Oia. Holes 

~i~' 
I f- .09S·· 

v""tJ ~T- r4 '" 
""~1 lJ~ 

255-0DL 
RJ22L 

255-1DP 
RJ22P 

~c~ H~~;' -1 ~.o60T 
.096"(2.44) . (1.52) 
.090"(2.29) O,a. Holes 

.078"(1.91) Oia. Adj. Screw with 

.02S"(.64)W x .025"(.64)0 slot all models 

j--A 10- 060" O 10 ~<I\) (1.52) 
• 10 1 

" C 2, 2 1 3 3 

160" Ls-l 
(2.54) 1 I 

.100" r-B---l 

~: lOll .100" ~ I 
(2.S4)U 1. 

.075Y '(1.91) . 
.500" "'.015" .071"(1.80) O,a. Holes 
(12.70;-.38) 

--l (2.44) 

~~.:1 -.- 2:> 
.250" 1 . 
(S.35) <ID 
,-L 

-I .060" 
(1.52) 

Unless otherwise stated, tolerances are ±_010"(_25) 

'PANEL MOUNTING 
BRACKET MODEL 255-60 

Dimensions 

Casl 

Madel A B C 

255-00L ,500" (12.70) .192"( 4.88) ,500" (12.70) 

255-10P .500"(12.70) .215"( 5.46) ,500"(12,70) 

255-207X .500"(12.70) . 500"(12,70) ,192"( 4.88) 

255-208W .500"(12.70) .500"(12.70) .192"( 4.88) 

NOTE: Metric conversion in mm in brackets 

10-32NF2ATHD 

Leads 

Diameter Length 

Flex 6" flex (152.4) min, 

.028"(.71) .187"(4,75) min, 

.028"(,71) .187"(4.75) min • 

. 028"(.71) ,187"(4.75) min • 

NOTE: . 
The leiter suffix as shown on the VRN PIN is for reference only and is not 
included in part marking, and should not be used when ordering. 

1.50 

0.25 

o 

.~ "'-
I 
, 

! " i I'-
o 25 50 75 100 125 150 H5 

AMBIENT TEMPERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg, FL 33743 Tel. 813-347-2181!TWX: 810-863-0357!TELEX: 523417 

1-2166 VRNPG.9 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

.~ _____________ 2_6_0_/R_J_2_6/_R_JR_2_6_S_E_R_IE_S 
1 /4" Square Cermet CIRCUITRIM® 
Multi-Turn Trimmer Potentiometers 

SPECIFICATIONS 
ELECTRICAL 
Power rating: 
V4 W at 70'C derate to zero at 125°C 
Standard resistance range: 
10!lto 1M!l 
Resistance tolerance: 
±10% Standard 
Temperature coefficient of resistances 
of Potentiometer: 
±100 PPMI'C (±50 PPM/DC Available 
Consult Factory) 
Contact resistance variation: 
3 ohms, or 3% whichever IS greater 
Insulation resistance: 
1000 meg ohms at 500VDC 
Dielectric strength: 900VAC 

MODEL260-10 
RJ26P 
RJR26P 

MODEL 260-207 
RJ26X 
RJR26X 

MODEL 260-208 
RJ26W 
RJR26W 

End resistance (max.): 
. 2!l or 2% whichever is greater 
Resolution:'Essentially Infinite 

MECHANICAL 
Operating temperature range: 
-55° to +150°C 
Total adjustment turns: 16 ± 3 turns 
Operating torque: 3 oz.-in. max. 
Mechanical stops: Wiper assembly idles 

ENVIRONMENTAL 
The potentiometers listed under this 
specification will meet all of the en
vironmental and life requirements of 
MIL-R-22097 for Models '26X-XXX and 
!RJ26; MIL-R-39035 for Models RJR26. 

""."~"~""'~:} jI3J.OI6±.OOlOIA. SOLOERABLE LEAOS 

r261 r0
45 1 JB2 ~'O' 

ID~' ' . .125 . 2 ·1 .10 

.046 J ,044 J.l25' 

lllF 0-

'-.0750IA. HEAO WITH 
.020 WIDE X .025DP. SLOT 

~.'".~'."="'".' 

.030~J 
.040 

1 r .187 MIN. (RJA .300 MIN.) I 

·~tfF·20 ~ JO 

.030~ 
.10 

STANDARD RESISTANCE 
VALUES AVAILABLE (!l) 
20 20K (not for mil) 
50 25K (mil only) 

100 50K 
200 100K 
500 200K (not for mil) 

1 K 250K (mil only) 
2K 500K 
5K 1M 

10K 2M (not for mil) 

ORDERING INFORMATION 
260-207-10K 

r---~1 I 1~ __ ~ 

Indilcate Indicate Indicate 
Type Style Value 

NOTE: Dimensions common to all styles are not repeated. 

<II ... 

1.50 

1.25 

1 3 ~ 1.0 
:J 

~w 
2 

II: 0.75 
'" ~ 0.50 ... 

0.25 

o 

....-~ 
: " o 25 50 75 100 125 150 175 

AMBIENT TEMPERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000, st. Petersburg, FL 33743 Tel. B13-347-21B1/TWX: B10-B63-0357/TELEX: 523417 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory VRNPG.10 10 2167 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~ _______________________ 4_00_I_R_T1_2 
114" Rectangular Wirewound 
Multi-Turn Trimmer Potentiometers 

SPECIFICATIONS 

ELECTRICAL 
Powerrating: 1W @ 70'C 
Standard resistance range: 10n to 20Kn 
Resistance tolerance: ±5% std. 
Temperature coefficient: 
±50ppml'C max. 
Noise during adjustment: 100n max. 
End resistance: 1 n or 2% (W.I.G.) 
Dielectric strength: 900VAC 
Insulation resistance: 1000Mn 
Absolute minimum resistance: 
111 or .25% (W.I.G.) 

400-00L * 
RT12L 

#30 AWG Stranded lellon leads 11.5"(292 1) min. length 

1-----

.125"(3.18) Dia. Ad,. Screwwrth 

.025"{.64)Wx .03'''(.7910 Slot I--c--1 allmoclels 

~ 

MECHANICAL 
Operating temperature range: 
-550 to +150°C 
Total adjustment turns: 22±5 
Operating torque: 0.1 to 8.0 oz.-;-in. max. 
Mechanical stops: Wiper assembly idles 

ENVIRONMENTAL 
Models 400-00, 400-10 and 400-20 meet, 
or exceed, all of the environmental and 
life requirements of MIL-R-27208, Char
acteristic C. 

400·10P 
RT12P 

1L-· ___ ....J/J 

R I 1-700.020 II 1260, 

(17.7S:!: 51) +--i16.GO} 

1--.900" •. 020"--1 
(22.86::1: 51) 

Unless otherwise stated, tolerances are ±.010"(.25) 

.380 

CIRCUITRIM® 

STANDARD RESISTANCE 
VALUES AVAILABLE (n) 

20 not!or 2K 10 ~ 1K 

50 mIl 5K 
100 10K 
200 20K 
500 

ORDERING INFORMATION 
.400-10-20K 

r---~I I I~--~ I 1 
Indicate Indicate Indicate 

Type Package Resistance 
Number Configuration Value 

400-20Y 
RT12Y 

.070" 

j--------iJ (l.7S1 

~'TO"(2.791 
3 0 .135"(3.431 

L--w---;f-+~ 

-1 i1~,5~; 

f---+--li~; 
f--.,.""" (1"'.7.",--I 

(2.54) 
100" 

~=I =====2 ==~==O IT 
(1.27) 

• PANEL MOUNTING 
BRACKET MODEL 400-60 10 =tJo~i 

I 1.343".,015" 1- ,;;;.-

.02S"(.64,W)( .030»(.75)0 x ~ 
,100'i2,54IL Adj. Screw Slot ~ 

12~ r--- 134.04~,38). I-- i5.53) 

.130"/3.30) 
Max. Panel 

Dimensions 

Case Leads 

Model A B C Diameter Length 

400·00L 1.250"(31.75) .315"(8.00) .190"(4.83) Flex 11.5"(292.10) min. 

400·10P 1,250"(31.75) .315"(8.00) . 190"(4.83) .028"(.71) .187"(4.75) min . 

400·20Y 1.250" (31. 75) .315"(8.00) . 190"(4.83) . 028"(.71) .187"(4.75) min . 

NOTE: Metric conversion in mm In brackets 

NOTE: 
The letter suffix 'as shown on the VRN PIN Is for reference only and Is not 
included In part marking, and should not be used when ordering. 

. h~~~rl 
Over EyelelS 

#10-32 Hex. Nut .2~~(6.35) Flats x .093W(2.36) and lock Washer 

2 
OR 

RED 

'" ... 

1.50 

1.25 

!c 1.0 
~ 
II: 0.75 .. 
~ 0.50 
Q. 

0,25 

o 

~ ~ 
I ~ 

, I 

" • 
i " o 25 50 75 100 125 150 175 

AMBIENT TEMPERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000, S1. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 810-863-0357/TELEX: 523417 

1'2168 VRN PG.11 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~ ___________________ 45_0_I_RJ_1_2_/R_J_R_12 
11k" Rectangular Cermet 
Multi-Turn Trimmer Potentiometers 
SPECIFICATIONS 
ELECTRICAL 
Power rating: 1W @ 70'C (300V max.) 
Standard resistance range: 1 on to 2Mn 
Resistance tolerance: ± 10% std. 
Temperature coefficient: 
±1 OOppml'C max. 
(±50ppmI'C available-consult factory) 
Contact resistance variation: 
3n or 3% (W.I.G.) 

End resistance: 20 or 2% (W.I.G.) 
Dielectric strength: 900VAC 
Insulation resistance: 1000Mn 
Absolute minimum resistance: 2n max. 

450-00·L· 
RJ12L 

RJR12L' 

#30 AWG Stranded lenon 
leads 1'5"1292 1)mln length 

I----A-----1I-{~7~;; 
~ ~'.(279) F ~=r::!:35 .. (343) 

1.000"(2541 1--.125"(3.181 

.125"(3.18) Dia. Adj. Screw WIth 

.025"(.64)Wx .030"(.76)DSIoI 

f-c-j "mode. 

r!li 

MECHANICAL 
Operating temperature range: 
-55' to ,+150'C 
Total adjustment turns: 22 ±5 
Operating torque: 8.0 oz.-in. max. 
Mechanical stops: Wiper assembly idles 

ENVIRONMENTAL 
Models 450-00, 450-10 and 450-20 meet, 
or exceed,. all of the environmental and 
life requirements of MIL-R-22097, Char
acteristic F. RJ12 22097 RJR12 39035 

450-10 
RJ12P 

I· 

R ~L 700·· 020 .. -H 2W .. 
r - -i'7.78-~.51) is.601 

.900"1:.020"---1 
(2286:!: 51) 

095·· -.-l-1 h 
(2.41ILL _____ .J1JI 

Unless otherwise stated, tolerances are ±.010"(.25) 

CIRCUITRIM® 

STANDARD RESISTANCE 
VALUES AVAILABLE (n) 

10 (not mil) 10K 
20 (not mil) 20K 
50 (not mil) 50K 

100 100K 
200 200K (not for mil) 
500 250K (mil only) 
1K 500K 
2K 1M 
5K 2M (not for mil) 

ORDERING INFORMATION 
450-10-50K 

'-1 ---" I '---l 
Indicate Indicate Indicate 
. Type Package Resistance 
Number Configuration Value 

450-20 
RJ12Y 

RJR12Y 

093"12.36) 
Ola Holes L-..;...._..;;....~:--,.. 

1254) 

I~,-I'rll=· ~~....JO 
.L·I 

(1.27) 

'PANEL MOUNTING 
BRACKET MODEL 450-60 

.380 
(9.65) 

10 o~ 
.025-(.B4}Wx.030"P5}Dx ~ 
.100"(2.54}LM).ScrewSJot ~ 

I 2~ h~~rl 
.134·· •. 015'" I .220'· 

. 1---134.04±.36} ~ (5.59) 

.130"13.3O} 
#10·32 Hex. Nut.250H (S.35) Flats: x .093-(2.36) and Lock Washer Max. Panel 

Dimensions 

CIII Leads 

Model II B C Diameter Length 

450-00L 1.250"(31.75) .315"(8.00) .190"(4.83) Flex 11.5"(292.1) min. 

450-10P 1.250"(31.75) .315"(8.00) .190"(4.83) . 028"(.71) .500"(12.70) min • 

450-20Y 1.250"(31.75) .315"(8.00) .190"(4.83) .028"(.71) .500"(12.70) min. 
NOTE: Metnc conversion In mm In brackets 

NOTE: 
The leUer suffix as shown on the VRN PIN is for reference only and Is not 
included in part marking, and should not be used when ordering. 

1.50 

1.25 .. ... !c 1.0 
i: 
.. 0.75 
IU 

~ 0.50 
Q. 

0.25 

o 

Over Eyelets 

: ~ 
I ~'" 
! ~ 

i "\ 
o 25. 50 75 100 125 150 175 

AMBIENT TEMPERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000, St: Petersburg, FL 33i43 Tel. 813-347-2181/TWX: 810-863-0357/TELEX: 523417 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory VRN PG.12 1·2169 



,. 
4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~ __________________ 7_0_0/_R_T_24_I_RT_R_2_4 
3/8" Square Wirewound 
Multi-Turn Trimmer Potentiometers 

SPECIFICATIONS 

ELECTRICAL 
Power rating: .75W @ 70°C 

Standard resistance range: 10n to 20Kn 
Resistance tolerance: ±5% std. 
Temperature coefficient: 
±50ppml'C max. 
Noise during adjustment: 1 DOn max. 
End resistance: 1n or 2% (W.I.G.) 
Dielectric strength: 1000VAC 
Insulation resistance: 1000Mn 
Absolute minimum resistance: 
1 nor 0.25% (W.I.G.) 

700-00i,;* 
RT24L 

700-207X 
RT24X 

RTR24X 

('1 
tJ 

*PANEL MOUNTING 
BRACKET-MODEL 700-60 

MECHANICAL 
Operating temperature range: 
-65' to +150'C 
Total adjustment turns: 23 ±2 
Operating torque: 5.0 oz.-in. max. 
Mechanical stops: Wiper assembly idles 

ENVIRONMENTAL 
Models 700-00, 700-10, 700-207 and 700-
208 meet, or exceed, all of the environ
mental and life requirements of MIL-R-
27208, Characteristic C. 

700-10P 
RT24P' 

RTR24P 

C 
~ 045" I -I 1-(1.14) 700-208W 

RT24W 
RTR24W <ID .078"(1.91) Oia. Adj. Screw 

wilh .025"(.64)W x .025"(.64)0 
slol all models 

_I 1_ .075" 
(1.91) 

Unless olherwise slated, tolerances are ±.OI0"(.25) 

10-32 NF 2A THO 

Case 
Model A B 

700-o0L .375"(9.53) .145"(3.68) 
700·10P .380"(9.65) .205"(5.21) 
RTR24P .380"(9.65) .205"(5.21) 
700·207X .360"l9.65) .410'To.41) 
RTR24X .380" 9.65) .410" 10.41) 
700·208W .360"(9.65) .410"lI0.41) 
RTR24W .380"(9.65) .410" 10.41) 

NOTE: Metric conversion in mm in brackets 
NOTE: 

Dimensions 
Leads 

C Diameter Lengtb 
.375"(9.53) Flex 6"(152.4) min. 
.380"(9.65) . 020',!"51) .187"(4.75) min . 
.380"(9.65) .020" .51) .300"(7.62) min. 
.170"(4.32j . 020"(.51) .187"(4.75) min • 
.170"(4.32 . 020"(.51) .300"(7.62) min • 
.170"(4.32j 
.170"(4.32 

. 020"(.51) 

.020"(.51) 
.167"(4.75) min . 
.300"(7.62) min. 

The letter suffix as shown on the VRN PIN Is for reference only and is not 
inciuded in part marking, and should not be used when ordering. 
AMBIENT TEMPERATURE (DEGREES C) 

1 3 

~w 

CIRCUITRIM® 

STANDARD RESISTANCE 
VALUES AVAILABLE (n) 
10 1K 
20 2K 
50 5K 

100 10K 
200 20K (not mil) 
500 

ORDERING INFORMATION 
700 - 207 - 20K 

'I ---I' 1 ~ 
Indicate Indicate Indicate 

Resistance 
Value 

Type Package 
Number Configuration 

1.50 

'1.25 
III ... 
~ 1.0 
!J 
a: 0.75 .. 
~ 0.50 ... 

0.25 

o 

rC;1 045' --j 1(114) 

~ 
1 -.) 

2-.) 

3 ':0 

.075" I -1-1(1911 

140,,-L 
(356) €::3 

T h.523J 

.:, 
i 
I 

: 

"-

(1328)1 --.L.02O" 
=T(·51) 

" " r'-. o 25 50 75 100 125 150 175 
AMBIENT TEMPERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 810-863-03571TELEX: 523417 

1'2170 VRNPG.13 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4750 POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 4750 

~ __________________ 7_5_2_/R_J_24_I_R_JR_2_4 
3/8" Square Cermet 
Multi-Turn Trimmer Potentiomeiers 

SPECIFICATIONS 

ELECTRICAL 
Power rating: 0.5W @ 85°C (300V max.) 
Standard resistance range: 2012 to 2M12 
Resistance tolerance: 
±10% 100n to 2Mo 
±20% below 100n 
Temperature coefficient: 
±100ppm1"C max. 
Contact resistance variation: 
3n or 3% (W.I.G.) 
End resistance: 211 or 2% (W.I.G.) 
Dielectric strength: 900VAC 
Insulation resistance: 1000M12 min. 
Absolute minimum resistance: 111 

752-10P 
RJ24P 

RJR24P o 

MECHANICAL 
Operating temperature range: 
-55'C to +150'C 
Total adjustment turns: 24 ±3 
Operating torque: 5 in.-oz max. 
Stop: Wiper idles 

ENVIRONMENTAL 
752 meets or exceeds all environmental 
and life requirements of MIL-R-22097 & 
MIL-R-39035. RJ24 meets or exceeds all 
environmental and life requirements of 
MIL-R-22097. RJR24 meets or exceeds 
all environmental and life requirements 
of MIL-R-39035. 

CIRCUITRIM® 

STANDARD RESISTANCE 
VALUES AVAILABLE (11) 
20 (not for mil) 20K (not for mil) 
50 (not 'or mil) 25K (mil only) 

100 50K 
200 100K 
500 200K (not for mil) 

1 K 250K (mil only) 
2K 500K 
5K 1M 

10K 2M (not for mil) 

ORDERING INFORMATION 
752-207-10K 

Indicate 
Type 

Indicate 
Style 

RJ24- F -P-10K 

Indicate Indicate Indicate 
Style Style Character 

Indicate 
Value 

Indicate 
Value 

752-207X 
RJ24X 

RJR24X 
X 040 

--tt .078"(1.91) Dia. Adj. Screw 
. B _. with .020"(.S1)Wx .025"(.64)0 

slot all models 
060·· 

752-208W 
RJ24W 

RJR24W 

Case 

Model A 8 

752-IOP .3881/(9.86) .2251/(5.72) 
RJR24P .3881/(9.86) .195" max. 

752-207X .200"(5.08) .4101/(10040) 
RJR24X .1951/ max. .4101/(10040) 

752-20BW .2001/(5.08) .41IY'(IOAO) 
RJR24W .195" max. .410"(10040) 

NOTE: Metric conversion in mm in brackets 

Dimensions 

.3BOI/(9.65) 

. 3801/(9.65) 

.3801/(9.65) 

.3801/(9.65) 

.3801/(9.65) 

.3801/(9.65) 

Jl 
(152) 

.190" 
14821 

Unless otherwise stated. tolerances are ±.010"(.25) 

Leads 

Diameter Length 
I 3 

. 02IY'PI) . 1871/(4.75) min . 

~w .02IY' .51) .300"(7.62) min . 

. 0201/(.51) .1871/(4.75) min . 

. 02IY'(.51) .300"(7.62) min . 
2 

. 0201/(.51) .1871/(4.75) min . 

.02IY'(.51) .300"(7.62) min. 

NOTE: The letler suffix as shown on the VRN PIN is for reference only and Is not 
included in part marking. and should not be used when ordering. 

1.50 

1.25 
III 
l-
I- 1.0 ... 
~ 
II: 0.75 

'" ~ 0.50 
Q. 

0.25 
I, 
: " o 

o 25 SO 75 100 125 150 175 
AMBIENT TEMPERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000. S1. Petersburg. FL 33743 Tel. 813-347-2181/TWX: 810-863-0357/TELEX: 523417 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory VRN PG.14 1'2171 



47S0 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 47S0 

~ ______________________ 78_0_S_E_R_IE_S 
3/8" Square Cermet 
Single-Turn Trimmer Potentiometers 

SPECIFICATIONS 

ELECTRICAL 
Power rating: O.SW @ 8SoC (300V max.) 
Standard resistance range: 10n t6 2Mn 
Resistance tolerance: 
±10% 100n to 2MO ±20% below 1000 
Temperature coefficient: 
±100ppm1'C max. std. 
(±SOppmI'C available) 
Contact resistance variation: 
.30 or 3% (W.I.G.) 
End resistance: 200r 2% (W.I.G.) 
Dielectric strength: 900VAC 
Insulation resistance: 1000MO 
Absolute minimum resistance: 20 max. 

TOP ADJUST 
r-A-l 

:7t.1 -J I ?~~;l~1 
B 

.0·30" ±.010"p.6j±.25)W x 

.020"(5.08) min. 0 screwdriver slot 

• .100" 

(2.54) 0 
.100" 
(2.54) ••• 

780-10A 

780-12P D 

MECHANICAL 
Operating temperature range: 
-SS' to +1S0'C 
Total adjustment: 280' nominal 
Operating torque: 4.0 oz.-in. max. 
Mechanical stops: Solid 

ENVIRONMENTAL 
Meets or exceeds all of the environ
mental and life requirements of MIL-R-
22097, Characteristic F. 

.200" 
(5.08) 

780-32F D 

g 1 2 3 

.150" .150" 
(3.81) (3.81) 

780-S0M 
D 

rn 3 2 1 

.150" .150" 
(3.81) (3.81) 

780-S2R D 

CIRCUITRIM® 

STANDARD RESISTANCE 
VALUES AVAILABLE (0) 
10 2K 200K 
20 SK 2S0K 
SO 10K SOOK 

100 20K 1M 
200 25K 2M 
SOO 50K 

1K 100K 

ORDERING INFORMATION 
780 - 1 OA' - SOK 

.-----J I 1--..-, 
Indicate Indicate Indicate 

Type Package Resistance 
Number Configuration Value 

'NOTE: On the 780 series, the letter 
suffix shown on the VRN PIN should 
be used when ordering. 

~23 
.100" .100" 
(2.54) (2.54) 

780-60T o 
2 

3 1 

.20 0" 
8) (5.0 

.1 
(2 

00" .s4r r 
~ 

,--

J 
.120" 
(3.05) 

.100" 
1-'(2.54) 

780-82Y 

m50 
.100" . 
(2.54) 3 1 
Typ. .255" 

(6.48) 

780-92K D 

D 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 810-863-03S7/TELEX: 523417 
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4750 POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 4750 

~ ______________________ 78_0_S_E_R_IE_S 
3/8" Square Cermet 
Single-Turn Trimmer Potentiometers 

SIDE ADJUST 

p ;Fr.1I 
(38m 

780-40X 

(1.27) 1 ~ 
~ -,--

.100" .100" 
(2.54) (2.54) 

780-20C 

.100" 

~
2'54) 

1 3 ,.-r:"-, . 
. 055" l.!.-:..J 
(1.40) T l00" .100" 

(2.54) (2.54) 

780-42H 

.096" 

(2'~443 1; 
.150" .150" 

(3.81) (3.Bl) 

780-725 780-73J 

Dimensions 

CIII Le.ds 

Model A B C Diameter Length/min. 
780·10A .375"(9.53) .191"(4.85) .370"(9.40) .020"(.508) .187"(4.75) 

780·12P .375"(9.53) .191"(4.85) .370"(9.40) .020" (.508) .187" (4. 75) 

780·20C .375"(9.53) .370"(9.40) .191"(4.85) .020"(.508) .187"(4.75) 

780·22W .375"(9.53) .370"(9.40) .191"(4.85) .020"(.508) .187"(4.75) 

780·32F .375"(9.53) .191"(4.85) .370"(9.40) .020"(.508) .187" (4. 75) 

780-40X .375"(9.53) .370"(9.40) .191"(4.85) .020"(.508) .187"(4.75) 

780·42H .375"(9.53) .370"(9.40) .191"(4.85) .020"(.508) .187" (4. 75) 

780·50M .375" (9.53) .191"(4.85) .370"(9.40) .020"(.508) .187" (4. 75) 

780·52R .375" (9.53) .191"(4.85) .370"(9.40) .020"(.508) .187"(4.75) 

780-60T .375"(9.53) .191"(4.85) .370"(9.40) .020"(.508) .187"(4.75) 

780·70B .375"(9.53) .370"(9.40) .191"(4.85) .020"(.508) .187"(4.75) 

780-725 .375"(9.53) .370"(9.40) .191"(4.85) .020"(.508) .187" (4. 75) 

780·73J .375" (9.53) .370"(9.40) .191"(4.85) .020"(.508) .187"(4.75) 

780·82Y .375"(9.53) .191"(4.85) .370"(9.40) .020"(.508) .187"(4.75) 

780-92K .375" (9.53) .191"(4.85) .370"(9.40) .020" (.508) .187"(4.751 

NOTE: 
On the 780 series. the letter suffix shown on the VRN PIN should be used 
when ordering. Unless otherwise stated, tolerances are ±.010"(.25). 
Metric co'nversion in mm in brackets. 

III .. 
1.50 

1.25 

; 1.0 
II 
a: 0.75 
IU 

~ 0.50 
Q, 

0.25 

o 

CIRCUITRIM® 

780-22W 

780-708 

I"'" ~ 
i " o 25 50 75 100 125 150 175 

AMBIENT TEMPERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 810-863-0357/TELEX: 523417 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

YBN ___________ 8_0_0_S_E_R_IE_S 
5/16" Square Wirewound 
Multi-Turn Trimmer Potentiometers 

SPECIFICATIONS 

ELECTRICAL 
Power rating: 0.6W @ 70·C 
Standard resistance range: 10n to 20Kn 
Resistance tolerance: ±5% std. 
Temperature coefficient: 
±50ppml"C max. 
Noise during adjustment: 100n max. 
End resistance: 1 nor 2% (W.I.G.) 
Dielectric strength: 900VAC 
Insulation resistance: 1000Mn 
Absolute minimum resistance: 
10 or 0.25% (W.I.G.) 

MECHANICAL 
Operating temperature range: 
-55· to +150·C 
Total adjustment turns: 15 ±2 
Operating torque: 3.0 oz.-in. max. 
Mechanical stops: Wiper assembly idles 

ENVIRONMENTAL 
Models BOO-20 and BOO-20B meet, or ex
ceed, all of the environmental and life 
requirements of MIL-R-2720B, Charac
teristic C. 

CIRCUITRIM® 

STANDARD RESISTANCE 
VALUES AVAILABLE (n) 

10 1K 
20 2K 
50 5K 

100 10K 
200 20K 
500 

ORDERING INFORMATION 
BOO-20....,.-5K 

~--~I 1 LI--~i 
Indicate Indicate Indicate 

Type Package Resistance 
Number Configuration Value 

D .045"(1.1-t~1 
.076"(1.91) Oia. Adj. Screw 

~A--.J L .040" 
I~ 11(1.02) 

800-20 

800-208 

Casl 

Model A B 

800-20 . 312"(7.92) .312"(7.92) 

800-208 .312"(7.92) .312"(7.92) 

.0.10" 
(1.02) 

with .025"(.64)W x .025"(.64)0 slot 
all models 

H ·100" 
(2.54) 

.045"r=--lT 
(1r~L 

~ L04O" 
I 1(1.02) 

T 
13 2 

.O!O" 
(5.06) 

.040,,~b-A----j """, T 
3 2 

.100"1 ,I 
(2.54)· I 

1 
'I .100' 

(2.54) 

Pin-out templates are actual size-pierce with pencil point for pin locations. 
Unless otherwise stated, tolerances are ±.010"(.25) 

Dlmonslans 

Leads 

C Diameter Llngth 

.190"(4.82) .016"±.002"(.41±.05) .187"(4.75)mln • 

.190"(4.82) .016"±.002"(.41±.05) .187"(4.75)mfn. 

1.50 

1.25 
11/ ... 
~ 1.0 

• .. 0.75 
w 

~ 0.50 
II. 

0.25 

o 

.100" 
~ (2.54) 

. Ik· .100" .156" (.61) 
(2:54) (3.96) 

I ........... 100.. 

--= 
"""'~ 

o 25 50 75 laO 125 150 175 
AMBIENT TEMPERATURE (DEGREES C) 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg. FL 33743 Tel. B13-347-21B1/TWX: B10-B63-0357/TELEX: 523417 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~ ______________________ 96_0_S_E_R_IE_S 
3/4" Rectangular Cermet 
Multi-Turn Trimmer Potentiometers 

SPECIFICATIONS 

ELECTRICAL 
Power rating: 0.75W @ 70'C (300V max.) 
Standard resistance range: 1 on to 2Mn 
Resistance tolerance: ±10% std. 
Temperature coefficient: 
±100ppm1'C max. 
(±50ppml'C available-consult factory) 
Contact resistance variation: 
3n max. or 3% (W.I.G.) 
End resistance: 2fl or 2% (W.I.G.) 
Dielectric strength: 1000VAC 
Insulation resistance: 1000Mn 
Absolute minimum resistance: 
1 nor 3% (W.I.G.) 

~ __ -,J 

MECHANICAL 
Operating temperature range: 
-55' to +125'C; 
(962-20: -55' to +100'C) 
(963-20: -55' to +100'C) 
Total adjustment turns: 20 nominal 
Operating torque: 5.0 oz.-in. max. 
Mechanical stops: Wiper assembly idles 

ENVIRONMENTAL 
Models 960-20, 961-20, 970-20, 971-20, 
980-20, 988-20 and 989-20 meet, or ex
ceed, all of the environmental and life 
requirements of MIL-R-22097, Character
istics F. 

I I 

1-1'---A---l-I'-1' 1·~·(1·S2) 

.oro" 
(1.78) 

960-20P ~ 

~" 
970-20 

(.76) 

I I 

• . ~ 

961-20P 

i( , b! 10 i-C1-f::: -0 .....J .080" 
E ~I (2.03) 

'00',"'''' ""I ""'" r r with .02S"(.64)W x .030"(.76)0 B 
slot ±.00S"(.13) J_ 

.030"J 
(.76) -I 

971-20Y 

-1F~ 

CIRCUITRIM® 

STANDARD RESISTANCE 
VALUES AVAILABLE (n) 
10 1K 100K 
20 2K 200K 
50 5K 500K 

100 10K 1M 
200 20K 2M 
500 50K 

ORDERING INFORMATION 
960- 20-500 

~I----~I I ~I---I 
Indicate Indicate Resistance 

Type Package Indicate 
Number Configuration Value 

.~ 

~-j .080" h r(2.03) 

slot ±.OOS"(.13) _L 'OO"MID •. ~._ r!T with .02S"(.64)W x .030"(.76)0 'gI B 

/-F-1 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 810-863-0357/TELEX: 523417 
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4750 POTE~TIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~ ______________________ 96_0_S_E_R_IE_S 
3/4" Rectangular, Cermet 
Multi-Turn Trimmer Potentiometers 

I' 'J 

988-20 

I' OJ 

r~-j'134" 
H(3.40) 

''"I'''' "''"- It r with .025"(,64)W x ,030"(.76)D B 

,., <."""'. '" roo.. I 1 
(76) -j I-F--j 

-L 
.0-;[. 
(.76) 

I· A-~-+-I 

:oro" 
(1.78) 

1-.050" 
, (1.27) 

~I-~' ,120" (3,05) 
E 

If :1- ,~P 
Unless otherWise stated, tolerances are ±.010"(.25) 

Dimensions 

Case Pin Spacing Leads 

Model A B' C 0 E F Diameter Length 

960-20P' ,750"(19.05) .310"(7.87) ,160"(4.06) ,200"(5.08) .500"(12,75) .100"(2.54) 

961-20P" .750"(19,05) .250" (6.35) .160"(4.06) .200"(5.08) ,500"(12.75) .100"(2.54) 

970-20 .750"(19.05) .310"(7.87) .160"(4.06) ;200"(5,08) .500"(12,75) .200"(5.08) 

CIRCUITRIM® 

~-j .080" h 1-(2,03) 

,00"",0. '" - I~I T with .025"(.64)W x .030"(.76)D 'Iii;JI 
slot ±,005"(.13) _r_ 

,030"J 
(.76) -, 

-1F~ 

3 

~w 
2 

971-20Y .750"(19,05) .250"(6,35) .. 160"(4.06) .200"(5.08) . 500"(12.75) .200"(5,08) .018"(.46) .187"(4.75) min • 
980-20W .750"(19,05) .350" (8. 89) .270"(6.86) .200"(5.08) .500"(12.75) ,200"(5,08) 

988-20 .750"(19.05) .250"(6.35) .160"(4,06) .300" (7.62) .700"(14.78) .100"(2,54) 

989-20Y .750"(19.05) .310"(7.87) .160"(4.06) .300" (7 .62) .700" (14. 78) ,100"(2,54) 

NOTE: Metric conversion In mm in brackets 
'Clear housing available-order Model 962-20 "Clear housing available-order Model 963-20 

NOTE: . 
The leller suffix as shown on the VRN PIN is for reference only and is not 
included in part marking, and should not be used when ordering. ., ... 

1.50 

1.25 

~ 1.0 
it 
a: 0.75 ... 
~ 0.50 
Q. 

0.25 

o 

I\. 

1 "' : " o 25 50 75 100 125 150 175 
AMBIENT TEMPERATURE (DEGREES C) 
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47S0 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 47S0 

VRlV ___ _ 
Precision Potentiometers 

More than 30 years of experience have 
gone into the design and manufacture of 
VRN precision potentiometers. Our con
tinued research and development into 
material technology and stringent quality 
control standards enable us to produce a 
superior product at lowest cost. 

The wide selection of standard units 
offered will enable design engineers to 
select a precision potentiometer to meet 
specific application needs, as well as 
tight-tolerance packaging requirements. 

Diameter Type No. Turns 

~ 
w 
::c rn 

t! g 
c 
w .... 

~ 
C 

II: 
o 
II. 

~ 

~ :: 
t; 
t! z o 
u 

i 

]1" 

%" 

" 

Ye" 

1" 

1J{{ 

1J({ 

1~" 

1%" 

2" 

3" 

S001 1 

SOOS S 
SOOO 10 

7S01 1 

7S61-0001 1 
7S61-0002 1 

740S S 
7400 10 

0871-0001 1 
0871-0002 1 

8400 10 
8403 3 
8405 S 
8S00 10 
8S03 3 
'8S05 5 

7800 10 

1005 5 
1000 10 
121S 1S 
1220 20 

1061-0001 1 
1061-0002 1 

1441-0001 1 
144Hio02 1 

,1S1 1 

HD 153 3 
HD 1SS S 
HD 1S0 10 

1751-0001 1 
17S1-0002 1 

2001-0001 1 
2001-0002 1 

3001-0001 1 
3001-0002 1 

Shaft, bushing and electrical tolerances 
are easily modified to meet non-standard 
specifications. 

If, however, you are unable to find a 
standard precision potentiometer that 
meets your exact needs, please contact 
the factory. VRN offers the widest choice 
of custom designs and turn packages 
available ... chances are we already 
have a custom design to meet your 
needs. 

Resistance 
Element Mounllng 

Wire CP Serva Bushing 

X X 

X X 
X X 

X X 

X X 

X X 

X X 
X X 

X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 

X X 

X X 
X X 
X X 
X X 

X X 
X X 

X X 
X X 

X X 

X X 
X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 

Power 
Resistance Rallng Linearity 

Ranga Walls (±%) 

10-S0K 2.0 S.O 

SO-SOK 1.0 O.S 
100-100K 1.5 O.S 

SO-SOK 2.2S 1.0 

200-1M 1.0 1.0 
200-1M 1.0 1.0 

100-S0K 2.0 O.S 
100-100K 3.0 0.2S 

100-10K 1.2S O.S 
1 00-1 OK 1.2S O.S 

100-100K 3.0 0.2S 
SO-SOK 2.0 O.S 
SO-SOK 2.0 0.5 

100-100K 3.0 0.25 
SO-SOK 2.0 0.5 
SO-SOK 2.0 0.5 

100-100K 2.0 0.25 

2S0-100K 2.0 0.5 
SOO-2S0K 3.0 0.5 
SOO-4S0K 4.0 0.1 
1K-600K S.O 0.1 

50-S0K 1.5 O.S 
50-50K 1.5 O.S 

100-40K 2.0 O.S 
100-40K 2.0 O.S 

100-100K 3.5 O.S 

200-2S0K 3.0 0.5 
200-S00K 4.0 0.5 
SOO-SOOK 5.0 0.2S 

SO-SOK 2.5 ' 0.25 
SO-SOK 2.5 0.25 

100-100K 4.0 0.2S 
100-100K 4.0 0.2S 

1 00-1 OOK 6.0 0.2S 
100-100K 6.0 0.25 

Most single turn models can be made available with Cermet or conductive plastic elements-consult factory. 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 810-863-0357/TELEX: S23417 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~ __________ ~ ___ 9_9_50_1_99_5_5_/9_9_58_1_99_5_9 
Bridge~ T Attenuators 
SPECIFICATIONS 
ELECTRICAL 

CIRCUITRIM® 

SHAFT HOW TO ORDER 
Power rating: .25W @ 50'C 
OW@ 125'C 

ENVIRONMENTAL 
Operating temperature range: 
-55'C to +125'C 

UNGTH 9958 9958 
L 75D 75D 

impedance: Sealed to withstand wave soldering. ±.O2" PLASTIC METAL PLASTIC 
75n std. (50n and GOOn available) 
Tolerance: ±20% 
Attenuation range: 
.25dB max. CW to 20dB min. CCW 
Attenuation vs. frequency: 
1db max. variation 50-400 MHz 
Insulation resistance: 
100Mn min. @ 500VDC 
Dielectric strength: 1000VAC 

MECHANICAL 
Rotation: 9958/59 2950 ±5° 
9950/551800' (clutches both ends) 
Stop strength: 
10 in.-oz. min. (9958/59 only) 
Operating torque: 0.5 to 5.0 in.-oz. 

TYPE 
9950-0075 

-1075 
9955-0075 

-1075 
-0175 
-1175 

r.oz5 WIDE • - DEE. P SCREW DRIVER SLOT 

9950/55 

DESCRIPTION 
Side Adl.-Horlz. Mt. 
Side Adj.-Horlz. Mt. 
Top Adj.-Vert. MI. 
Top Adj.-Vert. MI. 
'Top Adj.-T05 Mt. 
Top Adj.-T05 Mt. 

.. r . -- ~.Ii II!~ *ijT ·f~r~ MIN. L iZSDIA U. . . BOTTOM VIEW 

.094J .500' 

.o2.5:t.o02 DlA. t!5) LEADS 

9950 

"50-lOTS 

~~~ 

~501 
! OIA,_ I 

~ 
(3).D28:!:..OO2 OIA. LEADS 

9958 

2 

9958 

9950-0075* 

.ars HGH STANDOFFS(3) 

MODELS -0075.-1075 

.031 -1752 - -1750 

.125 -2752 -6752 -2750 

.250 -3752 -7752 --3750 

.375 -4752 -6752 -4750 

.500 -5752 -9752 -5750 

FIXED RESISTORS 
None 

Two (2) 75D 
None 

Two (2) 75D 
None 

Two (2) 75D 

!r~310: 
.310 MODELS L -00758 

-I07!S 

.IOOt..DO! 

-.J .200%.010 

9955 10~"00'LS 136 -0175& 
! -1175 

J .100:1:.005 

.200:'.010 

9955-1075,1175. 

(4) .025~.OO2 DIA.LEAOS 

9959 

2 

____ ~_1~~R1 R~ R2~3-+ ______ ~ 
R3 2 

3 

9959 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 810-863-0357/TELEX: 523417 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

VRN 
Cross-Reference Guide for Trimmer Potentiometers 
This cross-reference information is pro- ment in St. Petersburg, Florida at 813-
vided as a guide only, because part-to- 347-2181. Chances are, with our con-
part compatibility between manufactur- stantly expanding product lines, we still 
ers is not always the same. If you do not may be able to satisfy your immediate 
find a direct cross-reference in this need. 
guide, contact the VRN Sales Depart-

AllEN· 
BRADLEY VRN BECKMAN VRN BOURNS VRN BOURNS VRN DALE VRN SPECTROl VRN 
A2A 170 50 451l-1l0 200l 601l-ll0 3262W 260-208 100SX 780-20C 40l 401l-ll0 
A2B 171 53 450-20 200P 600-20 3262X 260-207 101SX 780-40X 40l-T601 400-60 
A2C 171 C.E. 54 450-201 200S 600-201 C.E. 3279W 850-208 101T 780-12P 40P 400-10 
MB 182 55l 451l-1l0 215l 451l-1l0 C. E. 3279X 850-20 102T 78Q-32F 40Y 400-20 
A4C 183 55P 450-20 215P 450-20 C.E. 3280l 701l-ll0 150SX 780-70B 40Y-T602 400-202 
MD 182 55S 450-201 215S 450-201 C.E. 3280P 700-10 150TX 780-50M 40Y-T603 400-622 
D2A 760-10 C.E. 56l 451l-1l0 224l 401l-ll0 3280W 700-208 781 988-20 43P 961-20 
02B 760-30 C.E. 56P 450-10 224P 400-10 3280W-66 700-207 783 971-20 43P-T601 960--690 
02C 760-52 C.E. 57 450-629·C.E. 260l 601l-ll0 3281P 752-10 C.E. 784 961-20 43W 971-20 
D4A 760-42 C.E. 58P 450-20 260P 600-20 3281W 752-208 C.E. 785 961-20 43Y 988-20 C.E. 
D4D 760-22 C.E. 58S 450-202 260S 600-202 3281W-66 752-208 C.E. 1286 400-60 47P 910-20 
E2A 780-12P 61M 171 C.E. 271 600-00 3282P 752-10 1287 400-20 47P-T040 912-20 
E2B 780-32F 61P 170 C.E. 272 451l-1l0 3282W 752-208 1288 401l-ll0 47W 930-20 
E2C 780-50M 61PA 182 273 600-202 3282W-66 752-207 1680 400-10 50-1 700-00 
E2F. 780-52R 62M 171 274 450-202 3290H 700-207 1686 400-60 50-1-P 700-60 
E2G 780-62Y 62P 170 275 600-20 3290l 701l-ll0 1697 401l-ll0 50-2 700-207 
E4A 780-40X 62PA 182 276 450-20 3290P 700-10 2186 400-60 5Q-3 700-208 
E4C 780-70B 63P 752-10 3000P 910-20 C.E. 3290W 700-208 2187 400-20 50-4 700-10 
E4il 780-20C 63W 752-208 3005P 910-20 3292P 752-10 2188 401l-1l0 52P 752-10 
E4F 780-725 63X 752-207 3006P 961-20 3292W 752-208 2417 910-20 52W 752-208 
E4H 780-70B 66P 752-10 3006W 971-20 3292X 752-207 2487 910-20 52X 752-207 
E4J 780-22W 66W 752-208 3006Y 988-20 3299P 752-10 5050 205-00 53--1 171 C.E. 
E4K 780-42H 66X 752-207 3007P 910-20 3299W 752-208 5080 205-207 53--2 182 
Fe 150 C.E. 68P 752-10 3009P 960-20 3299X 752-207 5091 205-10 55-1 205-00 
FR 150 C.E. 68W 752-208 3009Y 989-20 3299Y 752-408 5850 700-00 55-1-P 205-60 
MT2W 752-208 C. E. 68X 752-207 3010l 601l-ll0 3299Z 752-407 5851 700-10 55-2 205-207 
MT2X 752-208 72P 780-12P 3010P 600-20 3322P 171 5880 700-208 .55-3 205-208 
MT4P 752-10 72PL 780-60T 3012L 450-00 3326P 171 5887 700-207 55-4 205-10 
MT4X 752-207 C.E. 72PM 78Q-32F 3012P 450-20 3329H 170 8417 960-20 62-1 170 
MT4Y 752-207 72PX 780-50M 3052L 451l-1l0 3329P 171 8487 960-20 62-2 183 
RT5L 961-20 72RX 780-42H 3052P 450-10 3329W 182 62-3 171 
RT5H 960-20 72RPX 780-52R 3052Y 450-20 3345P 100 63H 780-50M 
RT6L 971-20 72RXL 780-22W 3057J 400-202 3345P 1.10 63M 78Q-32F 

RT6H 970-20 72RXW 780-725 3057L 401l-ll0 (THUMBWHEELj MEPCO 63P 780-12P 
RT7l 988-20 72X 780-40X 3057P 400-10 3345W 106-2 ELECTRA VRN 635 780-20C 
RT7H 989-20 72Xl 780-20C 3057Y 400-20 3345W 108-2 8012EKJ 450-202 63T 780-60T 
SH 183 72XW 780-70B 3059J 450-202 (THUMBWHEElj 8012EKL 450-00 63V 780-70B 
SV 171 76P 989-20 3059L 451l-1l0 3386B 780-70B 8012EKQ 450-10 63X 780-40X 

77P 980-20 3059P 450-10 3386C 780-20C 8012EKR 450-20 64P 752-10 
78l 451l-1l0 3059Y 450-20 3386F 78Q-32F 8014EMB 171 64W 752-208 
78P 450-20 3065P 930-20 C.E. 3386H 780-42H 8014EMF 170 64X 752-207 
785 450-202 3066P 980-20 3386J 780-73J 8014EMU 182 64Y 752-408 
79P 960-20 3067P 930-20 C.E. 3386K 780-92K 8024EKA 752-208 64Z 752-407 
82P 170 3068P 980-20 C.E. 3386M 780-50M 8024EKN 752-207 65P 171 
82PA 182 3069P 970-20 3386P 780-12P 8024EKX 752-10 65X 182 
82PF 170 C.E. 3250l 205-00 3386R . 780-52R 8034EKO 980-20 65Y 170 
89P 961-20 3250P 205-10 33865 780-725 8034EKP 960-20 70l 451l-1l0 
89PH 960-20 3250W 205-208 3386t 780-60T 8034EKR 98e-:.20 70L-T601 450-60 
89W 971-20 3250W-66 205-207 3386W 780-22W 8035EKP 961-20 70P 450-10 
89WH 970-20 3252l 255-00 3386X 780-40X 8035EKR 988-20 70Y 450-20 
89X 988-20 3252P 255-10 3386Y 780-62Y 8050EKB 171 70Y-T602 450-202 
89XH 989-20 3252W 255-208 3389F 760-30 8050EKF 170 70Y-T603 450-622 
91 760 C.E. 3252X 255-207 3389H 760-42 8050EKU 182 80-3 171 
93P 782·12 3255l 205-00 3389P 760-10 84-3--10 110 C.E. 

3255P 205-10 3389R 760-52 84-3-6 100 C.E. 
3255W 205-208 33895 760-72 85-3--8 106-2 C.E. 
3255W-66 205-207 3389T 780-82 C.E.-ClOSEST EQUIVALENT 
3260H 800-20 C.E. 3389W 760-22 
3260W 800-208 C.E. 
C.E.-GlOSEST EQUIVALENT 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg, FL 33743 Tel. 813-347-2181/TWX: 810-863-0357/TELEX: 523417 
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PRODUCT 
INDEX 

\ 
e. 
--1IIIiBft1llller . 

FILE 
FILE 
FILE 
FILE 
FILE' 
FILE' 
FILE 

CROSS REFERENCE CARDS (61) 

·LABELS FIT 
THIRD-CUT 
FILE FOLDERS 
(NOT SUPPLIED) 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System -contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size,third~ 
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

WESTON 
WESTON CONTROLS 
Archbald, Pennsylvania 18403 
Telephone: (717) 876-1500 
Telex: 83-1873 
TWX: 510-656-2902 

SALES REPRESENTATIVES 
FOR POTENTIOMETERS 

ALABAMA 
Hughes Associates, Inc. 
2913 Governors Drive 
Huntsville .. Alabama 35805 
Phone: 205 533-9108 

ARIZONA 
Sanford Sales Assoc., Inc. 
P.O. Box 10659 
2150 E. Highland Avenue 
Phoe"ix, Arizona 85064 
Phone: 602 957-3570 

CALIFORNIA 
ADDEM/San Diego 
923 Daisy Avenue 
Carlsbad, California 92008 
Phone: 619 695-2050 
Nova-Tronix 
2585 Scott Boulevard 
Santa Clara, Calif. 95050 
Phone: 408 727-9530 
WES-K Associates 
5917 Noble Avenue' 
Van Nuys, Calif. 91411 
Phone: 213 989-3070 

COLORADO 
Challenge Sales 
8120 N. Sheridan 
Building A, Suite 304 
Arvada, Colorado 80003 
Phone: 303427-3149 

CONNECTICUT 
Phoenix Sales Company 
389 Main Street 
Ridgefield, Conn. 06877 
Phone: 203 438-9644 

FLORIDA 
Perrott Associates, Inc. 
473 East Shore Drive 
Clearwater. Fla. 33515 
Phone: 813443-5214 

443-5414 
Perrott Associates, Inc. 
1371 Sunset Strip 
Sunrise, Florida 33313 
Phone: 305 792-2211 
Perrott Associates, Inc. 
1607 Forsyth Rd. 
Orlando, rlorida 32807 
Phone: 305275-1132 

GEORGIA 
Hughes Associates, Inc. 
2913 Governors Drive 
Huntsville, Alabama 35805 
Phone: 205 533-9108 

ILUNOIS 
Marcon Associates, Inc. 
4836 Main SI. 
Skokie, Illinois 60077 
Phone: 312 675-6450 

IOWA 
Rush & West Associates, Inc. 
107 N. Chester 
Olathe, Kansas 66061 
Phone: 913 764-2700 

KANSAS 
REPCO 
817 Buffum Street 
Wichita, Kansas 67203 
Phone: 316263-4238 

MARYLAND 
Bernard White & Co., Inc. 
7 Church Lane 
Baltimore, Maryland 21208 
Phone: 301 464-5400 

MASSACHUSms 
TODAY 
Component Sales Corp. 
P.O. Box 257 
35 Wedgewood Road 
Stow, Mass. 01775 
Phone: 617 897-7500 

MICHIGAN 
J. C. Hofstetter Co. 
26647 Grand River Avenue 
Detroit, Michigan 48240 
Phone: 313 533-7788 

MINNESOTA 
REPCO 
1136 W. Larpenteur Ave. 
SI. Paul, Minnesota 55113 
Phone: 612 488-0201 

MISSISSIPPI 
Hughes Associates, Inc. 
2913 Governors Drive 
Huntsville, Alabama 35805 
Phone: 205 '533-9108 

MISSOURI 
REPCO 
3121B South Dodgion 
Independence, Missouri 64055 
Phone: 816254-3410 

NEW JERSEY (Northern) 
ADD EM Sales, Inc. 
387 Passaic Avenue 
Fairfield, N.J. 07006 
Phone: 201 882-0993 

NEW JERSEY (Southern) 
ESPY Sales Company, Inc. 
Box 12 
108 Rydal West 
The Fairway 
Rydal, Pa. 19046 
Phone: 215 576-0780 

NEW MEXICO 
Sanford Sales Assoc., Inc. 
P.O. Box 10659 
2150 E. Highland Avenue 
Phoenix, Arizona 85064 
Phone: 602 957-3570 

NEW YORK (Northern) 
ReaganiCompar, Albany, Inc. 
P.O. Box 5208 
6. Highland Avenue 
Albany, New York 12205 
Phone: 518 489-4777 
ReaganiCompar 
P.O. Box 135 
Endwell, N.Y. 13760 
Phone: 607723-8743 

607 648-8838 
Reagan/Compar 
400 Hooper Road 
Endwell, N.Y. 13760 
Phone: 607 754-8946 

607 723-8743 
ReaganiCompar 
42 Winding Brook Drive 
Fairport, N.Y. 14450 
Phone: 716271-2230 
ReaganiCompar 
41 Woodberry Rd. 
New Hartford, N. Y. 13413 
Phone: 315 732-3775 

NEW YORK (Southern) 
ADDEM Sales, Inc. 
387 Passaic Avenue 
Fairfield, N.J. 07006 
Phone: 201 882-0993 

NORTH CAROLINA 
Hughes Associates, Inc. 
2913 Governors Drive 
Huntsville, Alabama 35805 
Phone: 205 533-9108 

OHIO 
J.C. Hofstetter Co. 
3300 S. Dixie Drive 
Dayton, Ohio 45439 
Phone: 513296-1010 
J.C. Hofstetter Co. 
7014 River Styx Road 
Medina, Ohio 44256 
Phone: 216 241-4880 

725-4477 
OKLAHOMA 

Delta Components 
2520 Electronic Lane 
Suite 807 
Dallas, Texas 75220 

-Phone: 214 358-4288 

OREGON 
S.E.A. 
Sales & Engineering Assoc., Inc. 
12404 N.W. 20th Avenue 
Vancouver, Wash. 98665 
Phone: 206 573-5161 

PENNSYLVANIA IEa,Iom) 
ESPY Sales Company, Inc. 
Box 12 
108 Rydal West 
The Fairway 
Rydal, Pa. 19046 
Phone: 215 576-0780 

PENNSYLVANIA IWestern) 
J.C. Hofstetter Co. 
112 Skyline Drive 
Pittsburgh, Pa. 15239 
Phone: 412327-1410 

TEXAS 
Delta Components, Inc. 
2520 Electronic Lane 
Suite 807 
Dallas, Texas 75220 
Phone: 214 358-4288 
Delta Components, Inc. 
6006 Bellaire Blvd., Suite 118 
Houston, Texas 77081 
Phone: 713 664-6777 

WASHINGTON 
S.E.A. 
Sales & Engineering Assoc., Inc. 
13020 Nort~up Way No.1 
Bellevue, Wash. 98005 
Phone: 206 883-4999 

CANADA 
cartwright Southall Assoc., Inc. 
Suite 8 I, 20 Hughson Street S. 
Hamilton, Ontario L8N2A 1 
Phone: 416 528-0294 
Mcintyre Agencies 
3600 Barclay Avenue 
STE 340 
Montreal 251, Quebec H35-1 K5 
Phone: 514 731-9617 

514 731-9618 

OVERSEAS 
ARGENTINA 

Fotovolt S. A. 
Paez 3229 
Buenos Aires, Argentina 
Phone: 69-3067 
Telex 22335 

AUSTRIA 
Eurodia Ges. M.B.H. 
Waldgasse 37 
A - 1100 Vienna, Austria 
Phone: 222 646224 
Telex 012150 

BELGIUM 
Sotronic 
Rue Pere De Deken 14 
Pater De Dekenstraat 14 
1040 Brussels, Belgium 
Phone: 02173611007 
Telex 25141 

BRAZIL 
Electro-Radio ltda. 
Rua Do Seminario 199 
1 A. SlLoja, Conu, 02 
01034 Sao Paulo (SP) Brazil 
Phone: (011) 227-0297 
Telex 996412 

DENMARK 
Ditz Schweitzer A-S 
Vallensbaekvej 41 
DK-2600 Glostrup 
Denmark 
Phone: 02 45 30 44 
Telex 33251 

ENGLAND 
Macro Marketing ltd. 
Burnham Lane 
Berkshire, England 
Phone: Slough 06286-4422 
Telex 841945 

FRANCE 
Eurofarad 
93 Rue Oberkampf 
Paris XI, France 
Phone: 355 39 13 
Telex 210493 

GERMANY (WESTI 
Panel Electronic Vertriebs GMBH 
Hermann-Oberth-Str. 7 
8011 Putzbrunn 
West Germany 
Phone: 0894611-211 
Telex 841 05-29504 

INDIA 
Inde Associates 
P.O. Box 332 
806 Gurdev Na8ar 
Ludhiana 1410 I, India 
Phone: 34761 
Telex 0386-340 
Inde Associates 
16 Rest House Crescent 
Bangalore 560001, India 
Phone: 579289 
Telex 0845-8084 

ISRAEL 
Eldis Electronics ltd. 
8 Levitan 
Tel-Aviv, Israel 69204 
Phone: 03-410656 
Telex 342611 

ITALY 
Eurelettronica 
Via Mascheroni 19 
20145 Milano, Italy 
Phone: 498 18 51 
Telex 332102 

JAPAN 
Jepico Corporation 
Shinjuku Dai-ichi Seimei Bldg. 
P.O. Box 5016 
Nishi-Shinjuku 2-7-1 
Shinjuku-Ku, Tokyo 
Japan 160 
Phone: (03) 348-0611 
Telex (0) 232-3167 

NORWAY 
RIFA-Hoyem AlS 
Tollbodgt 6 
Oslo I, Norway 
Phone: 41 37 55 
Telex 16611 

PUERTO RICO 
Distributronics, Inc. 
Comercio 56 
Playa, Ponce, Puerto Rico 00731 
Phone: 809 843-3321 

SPAIN 
Angel Saenz Components Electronicos 
Casa Mirasol, l-ATO Miracruz 
San Sebastian, Spain 
Phone: 943-395931 
Telex 36041 

SWEDEN 
AB Gosta Backstrom 
Alstromergatan 22 
Box 12009 
S-102 21 Stockholm 12, Sweden 
Phone: 08/54 10 80 
Telex 10135 

SWITZERLAND 
Primotec AG 
Tafernstrasse 37 
5404 Baden-Diittwill, Switzerland 
Phone: 056 84 01 71 -
Telex 58949 , 

TAIWAN 
Jatronics Co., ltd. 
6 FL No 355 Min Sheng E Road 
Taipei, Taiwan, R.O.C. 
Phone: 02 501 0700 

02 563 7702 
Telex 785-26777 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2181 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

WESTON WESTON NE:TrlIMTM 
TRIMMER RESISTOR NETWORK 

Model Resistance Values (Ohms) 

SERIES 0605A 
6-PIN DIP 

SE R I ES 0608A 
6-PIN DIP 

SERIES 08028 
8-PIN DIP 

SE R I ES 08068 
8-PIN DIP 

SERIES 08258 
8-PIN DIP 

R2 

....----04 

R2 

...... ---02 

R 1 >011-+---0 6 
cw 

'-----05 

6 
5 
4 

cw R2 

G:: 
G:7 

G:: 
~5 

,----04 

R2 

...... ---02 

R 1 :>-ooIt-+---o 8 

cw 
.----07 

R3 

L----o5 

R4 

2 

3 

4 

R 1 :>-0011-+--0 8 R3 6 

CW 7 Cw 5 

Numbers 

0605A-l02-502 
0605A-l 02-1 03 
0605A-l02-504 
0605A-l 05-1 02 
0605A-l 05-1 03 
0605A-l05,503 
0605A-l 05-1 04 
0605A-l 07 -503 
0605A-l08-502 
0605A-l08-504 
0605A-l09-103 
0605A-l 09-1 04 

060BA-l 01-1 04 
0608A-l05-502 
0608A-l 05-1 03 

0802B-210-101 
0802B-210-102 
0802B-210-103 
0802B-210-104 
0802B-21 0-504 
0802B-211-103 
0802B-211-104 
0802B-212-102 
0802B-212-103 

0806B-119-103 
0806 B -127 -503 
0806B-137-503 
0806B-137 -504 
0806B-146-102 
0806B-146-104 
0806B-145-103 
0806B-157-104 

0825B-201-502 
0825B-201-503 
0825B:203-503 
0825B -207 -502 
0825B-207-103 
0825B-207 -503 
0825B-209-104 

R1 R2 R3 

lK 4K 
2K 8K 
lOOK 400K 
500 500 
5K 5K 
25K 25K 
50K 50K 
35K 15K 
4K lK 
400K lOOK 
9K lK 
90K 10K 

lOOK lOOK 
5K 25K 
10K 50K 

100 100 
lK lK 
10K 10K 
lOOK lOOK 
500K 500K 
10K 20K 
lOOK 200K 
lK 10K 
10K lOOK 

8K lK lK 
25K 15K 10K 
20K 15K 15K. 
200K 150K 150K 
200 400 400 
20K 40K 40K 
1K 5K 4K 
20K 30K 50K 

500 4_5K 500 
5K 45K 5K 
15K 35K 15K 
3.5K 1.5K 3.5K 
7K 3K 7K 
35K 15K 35K 
90K 10K 90K 

R4 

-

4.5K 
45K 
35K 
1.5K 
3K 
15K 
10K 

WESTON CONTROLS. Archbald, Pennsylvania 18403 • Tel: (717) 876-1500. Telex: 83-1873 • TWX: 510-656-2902 
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4750 POTENTIOMETERS1 TRIMMERS, CONTROLS, & RHEOSTATS ·4750 

WESTON NE:T~IM ™ WESTON TRIMMER RESISTOR NETWORK 

Model Resistance Values (Ohms) 

tt:· 
Numbers R1 R2 R3 R4 R5 R6 

SERIES 1403C 1403C-310-102 lK lK lK 
14-PIN DIP 1403C-310-103 10K 10K 10K 

CW 13 1403C-310-104 lOOK lOOK lOOK 
1403C-312-103 10K 20K 20K 

tt:, tt:o 

1403C-314-102 lK 10K 2K 
1403C-314-103 10K lOOK 20K 

CW 11 CW 9 

SERIES 1407C 11 1407C-lll-l04 UK 90K 8.3K 7.6K 
14-PIN DIP 1407C-112-104 200 90K 9.8K 8.8K 

R2 

13 

R·C: R1 14 

2 

R3 

4 

SERIES 1426C 3 11 1426C-237-503 20K 15K 15K 20K 15K 15K 
14-PIN DIP 1426C-245-103 lK 5K 4K lK 5K 4K 

R2 R5 

2 6 

R1 14 R4 10 

CW 
13 9 

.R3 R6 

4 7 

SERIES 1604D 16040-410-101 100 100 100 100 
16-PIN DIP tt:, 8::. 16040-410-102 lK lK lK lK 

16040-410-103 10K 10K 10K 10K 
16040-410-104 lOOK lOOK lOOK lOOK 
16040-410-504 500K 500K 500K 500K 

CW 15 CW 13 16040-419-103 10K 20K 20K 20K 
16040-420-103 10K lOOK 20K 20K 
16040-423-103 10K lOOK 10K lOOK ft:, tt:, 

CW . 11 CW 9 

Consult facto(y for samples, pricing and resistance values not listed_ 

WESTON CONTROLS • Archbald, Pennsylvania 18403 • Tel: (717) 876-1500. Telex: 83-1873. TWX: 510-656-2902 
. -. - - . - . 
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4750· POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

WES·'ON GENERAL PURPOSE CERMET 

. 
. POTENTIOMETERS SQUARE, 

RECTANGULAR AND ROUND 
COMMERCIAL 

Terminal Size Power 
Model Type Turns L W T Stops Rating (W) 

3/4" RECTANGULAR 
830P P 

~ 
12 .75 x .25 x .19 Wiper .75@700 C 

830W W Idles 

830Y Y 

3/S" SQUARE 

~ 
840P P 

.50@700 C 
840X 

1 .375 x .375 x .187 Solid 
X 

Other Models Available. Consult Factory. 

3/S" SQUARE , 850P P 

850W W 22 .375 x .375 x .187 Wiper 1 @500 C 

850X X Idles 

Other M odels Available. Consult Fac::tory. 

1/4" SQUARE 

" 
860W W Wiper 

.5@850 C 860X X 16 .250 x .250 x .185 Idles 

Other Models Available. Consult Factory. 

3/S"SQUARE 

~ 
950P P 
950W· W 22 .375 x .375 x .187 Wiper 1@500 C 

950X X Idles 

(NEW} 

1/2" RECTANGULAR 

522·00HS P 10 .50 x .17 x .10 Wiper .30@850 C 
Idles 

3/S" SQUARE 546-00HS L .375 x .375 x .150 

547·00HS P 25 .375 x .375 x .170 Wiper .50@850 C 

548·00HS W .417 x .375 x .165 Idles 

548·72HS X .417 x .375 x .165 

1/4" ROUND 

566·00HS P 
1 .270 Dia. x .215 Solid .50@700 C 

567·00HS P 

: i 

Humidity: IAII Models) MIL·STD·202, Method 106 

Max. 
Oper. 

Temp.oC 

125 

125 

125 

150 

125 

150 

150 

150 

Res. 
T.C. Tal. Resistance 

±PPM/oC % Range 

10n· 2 Meg. 

100 10% 
10n· 2 Meg. 

(") 

100 10% 10n· 2 Meg. 

(") 

100 10% 10n· 2 Meg. 

(") 

100 10% 100n·l Meg 

(") 

100 10% 100n·2 Meg 

(0) 

100 10% 10n· 1 Meg. 

(*) 

10n·, Meg. 

100 10% 10n· 1 Meg. 

(0) 

100 10% 10n· 1 Meg. 

( *) 

Terminals: L, Insulated Flexible Leads; P, Printed Circuit Pins Base Mounted; W, Printed Circuit Pins Edge Mounted 

lS00 from Screw; X, Printed Circuit Pins Edge Mounted 900 from Screw; Y, Printed Circuit Pins Base 

Mounted. 

Specifications Subject to Change Without Notice. 

*Note: Resistance Tolerance for lOn, 20n ±20% 

WEST0N CONTROLS • Archbald, Pennsylvania 18403 • Tel: (717) 876-1500. Telex: 83-1873. TWX: 510-656-2902 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

GENERAL PURPOSE WIREWOUND WESTON POTENTIOMETERS SQUARE, 
RECTANGULAR AND 
ROUND COMMERCIAL 

Max. Res. 
[Termina Size Power Oper. T.C. Tol. Resistance 

Model Type Turns L W T Stops Rating (WI Temp.oC ±PPMt>C % Range 

1/2" ROUND 1000·00HS P .500 Dia. x .315 10n· 50K 

1000·67HS P 1 .500 Dia. x .250 Solid 1 @70oC 150 50 5% 10n· 50K 

1000·68HS X .562 x .500 x .312 10n· 50K 

Other Models Available. Consult Factory. 

11/4" RECTANGULAR 
534·00HS L 1.25 x .315 x .190 I 
535·00HS P 24 1.25 x .315 x .190 Wiper 1 @70oC 150 50 5% 10n· 50K 

539·00HS Y 1.25 x .325 x .195 Idles 

3/8" SQUARE 
543·00HS L .375 x .375 x .160 10n· 50K 

544·00HS P 25 .375 x .375 x .170 Wip-er 1 @ 70cC 150 50 5% 10n· 50K 
Idles 

545·00HS W .417x.375x.170 

545·72HS X .417 x .375 x .170 

1/2" SQUARE 
553-00HS L .500 x .500 x .187 10n·50K 

35 Wiper 1 @ 70°C 150 50 5% 

555·00HS W .535 x .500 x .220 Idles 10n.50K 

555·72HS X .535 x .500 x .220 

1/2" SQUARE 

701·00HS P 37 .500 x .500 x .230 Wiper 1 @ 70°C 150 50 5% 10n· 50K 
Idles 

1/4" SQUARE. 
561·00HS P .170 x .250 x .250 10n· 25K 

13 Wiper .25@70oC 150 50 5% 
562·00HS W .250 x .250 x .170 Idles 10n· 25K 

562·72HS X .250 x .250 x .170 

5/16" SQUARE 
10n· 20K 501·00HS P .175 x .312 x .312 I 

15 Wiper .6@70oC 150 70 5% 
Idles 

10n· 20K 502·00HS W .312 x .312" .175 

502·72HS X .312 x .312 x .175 
! 

Humidity: (All Modelsl MIL·STD·202, Method 106 

Terminals: L, Insulated Flexible Leads; P, Printed Circuit Pins Base Mounted; W, Printed Circuit Pins Edge Mounted 

1800 from Screw; X, Printed Circuit Pins Edge Mounted 900 from Screw; Y, Printed Circuit Pins Base 

Mounted. 

Specifications Subject to Change Without Notice. 

WESTON CONTROLS • Archbald, Pennsylvania 18403 • Tel: (717) 876-1500. Telex: 83-1873. TWX: 510-656-2902 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

WESlON MILITARY APPROVED 
. . POTENTIOMETERS WIREWOUND -

MIL-R-27208 NON-WIREWOUND -
MIL-R-22097 

Ter· 
minal Military Size Power 

Model Type Designation Turns L W T Stops Rating (WI 

MI L·R-_. ___ ,_ 

tf!!!ft 
534·118HS L RT12C2L 1.25 x .315 x .190 

535·105HS P RT12C2P 24 1.25 x .315 x .190 Wiper .75@850cl 

539·105HS Y RT12C2Y 1.25 x .325 x .195 
Idles 

RECTANGULAR 

MI L·R·2720B/9 
543·118HS L RT24C2L :375 x .375 x .160 

544·105HS P RT24C2P 25 .375x .375 x .170 Wiper .75@850C 

54,5·101HS W RT24C2W .417 x .375x .170 
Idles 

545·102HS ,X RT24C2X 1.417 x .375 x .170 

3/B"SQUARE 
I MI L·R·2720B/4 

1.500 x .500 x .187 553·118HS L RT22C2L 35 

555·101HS W RT22C2W 35 1.535 x .500 x .220 Wiper .75@850C 

555·102HS X RT22C2X 35 1.535 x .500 x .220 
Idles 

Ii: 
701·105HS P RT22C2P 37 1.500 x .500 x .230 

1/2" SQUARE 

I MIL·R·2720BI10 

561·105HS P RT26C2P 170 x .250 x .250 

562·101HS W RT26C2W 13 1.250 x .250 x .170 Wiper .25@850C 

562·102HS X RT26C2X .250 x .250 x .170 
Idles 

1/4" SQUARE 

MI L·R ·22097/4 
.375 x .375 x .160 546·118HS L RJ24FL 

547·105HS P RJ24FP 25 375 x .375 x .170 Wiper . 50@850C 
548·101 HS W RJ24FW .417 x .375 x .17,0 Idles 

548·102HS X RJ24FX .417x.375x .170 

3/B" SQUARE ("C': .. u'u~, "~' Also ~vailablel 

Mil "'0 

~ 
860·101 HS W RJ26FW 

16 250 x .250 x .185 Wiper .25@850C 
860·102HS X RJ26FX Idles 

,~I'''''',"'~''~''," Also " .:1. 

1/4" SQUARE 

MIL·R 

1ff 
~-.,' 

567·105HS P ~J50CP 1 1.270 Dia. x .215 Solid .25@850C 

1/4" ROUND 

Humidity: (All Models) MII..-STD·202, Method 106 

Max. 

,...?pe.';: 
II~ ...... " 

150 

150 

150 

150 

150 

150 

150 

Res. 
T.C;,o,. ITol. Resistance, 

l.o % Range 

50 5% 10n· 20K 

10n·l0K 

50 5% 10n· 10K 

50n·20K 

50 5% 50n·20K 

10n· 20K 

llon· 5K 

50 5% 10n· 5K 

50n·l Meg. 

100 5% 50n·l Meg . 

100 10% lOOn· 1 Meg 

250 10% lOOn ·1 Meg 

Terminals: L, Insulated Flexible Leads; p. Printed Circuit Pins Base Mounted; W. Printed Circuit Pins Edge Mounted 
'1800 from Screw; X. Printed Circuit Pins Edge Mounted 900 from Screw; Y. Printed Circuit Pins Base 

Mounted. 

Specifications Subject To Change Without Notice. 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

MILITARY APPROVED WESTON POTENTIOMETERS HI-RELIABILITY -
WIREWOUND - MIL-R-39015 
HI-RELIABILITY - NON-WIREWOUND -
MIL-R-39035 

Ter- Max_ Res_ 
minal Mili~ary Size Power Te~~bc T.C. Tol. Resistance 

Model Type Designation Turns L W T Stops Rating (WI ±PPM/oC % Range 

MIL-R-39015/1 

" 
534-160HS L RTR12DL 1.25 x .315 x .190 

535-160HS P RTR12DP 24 1.25 x .315 x .190 Wiper .75@850C 150 50 5% 'IOOn- 20K 

539-160HS Y RTR12DY 1.25 x .325 x .195 
Idles 

1 1/4" 
,RTR12DL - "M" & "P" Failure Rate Level; RTR12DP and RTR12DY-"M" Failure Rate Level RECTANGULAR 

MI L-R-39015/2 

553-160HS L RTR22DL 35 .500x .500 x .187 100n- 20K 

" 
555-160HS W RTR22DW 35 .535 x .500 x .220 Wiper 100n- 20K 

.75@850 C 150 50 5% 
555-161HS X RTR22DX 35 .535 x .500 x .220 Idles 100n- 20K 

701-160HS P RTR22DP 37 .500 x .500 x .230 10n- 20K 

1/2" SQUARE RTR22DL & RTR22DP - "M" & "P" Failure Level; RTR22DW & RTR22DX - "M" Failur~ Level 

MI L-R-39015/3 

I~ 543-160HS L RTR24DL 25 .375 x .375 x .150 IWiper .75@850C 150 50 5% 
ildles 

3/S" SQUARE "M" Failure Rate Level 

MIL-R-39035/3 

860-160HS W RJR26FW Wiper . 25@850C 16 .250 x .250x .185 150 100 10% 
860-161 HS X RJR26FX Idles 

1/4" SQUARE 
"M" & "P" Failure Rate Level 

I I I 

Humidity: (All Modelsl MIL-STD-202, Method 106 

Terminals: L, Insulated Flexible Leads; P, Printed Circuit Pins Base Mounted; W, Printed Circuit Pins Edge Mounted 

1S00 from Screw; X, Printed Circuit Pins Edge Mounted 900 from Screw; V, Printed Circuit Pins Base 

Mounted. 

Failure Rate Designation: In percentl1000 Hours M=1.0, P = 0.1, R = 0.01,S = 0.001 

Specifications Subject to Change Without Notice. 

Military Part Number: Consists of the document number and a dash number with letters which signify - Terminal Type 
and Failure Rate. 

RTR12 D L 101 M 

200n-l0K 

100n-l Meg . 

Example: M39015/1 - 001 L M 

/ /1\ 
Document Dash Terminal Failure 

Str r 1 \ ~ Failure 
/ Terminals \ rate level 

number number type rate Characteristics Resistance 
from level Mil-Code 
table 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

WESTON TRIMMER POTENTIOMETER CROSS-
REFERENCE GUIDE 

,THIS GUIDE PROVIDES A FAST CROSS· REFERENCE BETWEEN 
WESTON PRODUCTS AND COMPETITIVE UNITS OFFERED BY 
OTHER POTENTIOMETER COMPANIES. IT IS NOT MEANT TO 

BeCKMAN BECKMAN 
(HELIPOTI WESTON (HELIPOT) WESTON 

INFER EXACT INTERCHANGEABILITY IN ALL INSTANCES. FOR 
FURTHER INFORMATION CONCERNING PRODUCT SUBSTITUTES 61PN 566·00HS 72P 840P 
CONTACT YOUR WESTON SALES REPRESENTATIVE OR 61MN 567·00HS 72PL 840W 
DISTRIBUTOR. 72PM 840M 
NOTE 1: Where a Weston series number is followed by a Mil· 

Designation style (EG: RT22C2P) this type unit is listed 
on the Qualified Product List (QPL). The competitive 
unit would also appear on the QPL list unless 
otherwise noted. 

°MEPCO/ELECTRA ET 24' P 103 ••• 

PROOUCT TYPE J D f 1 L.... ~3g':J~ATION KEY 

MODEL DESIGNATION ~6~f~'l>NCE VALUE 

OPL (IF REQUIREDI PIN OR LEAD DESIGNATION 

OR 8014 E M F 103 

62P 566·65HS 72RPX* 840X 
62PF 566·00HS 72RX* 840H 

63L ** 546·118HS (RJ24FLI 72RXL * 840W 

63P** 547·105HS (RJ24FP) 72RXW*** 840X 

63W** 548·101HS (RJ24FW) 72PX 840R 

63X** 548-102HS (RJ24FX) 72X* 840H 
72XL * 840W 

66P 547-00HS (or 850P)(or 950P) 72XW 840X 

SERIES T J II LRESISTANCE VALUE 
PIN STYLE 

E ~ INDUSTRIAL 
TOLERANCE 

J = RJ M = ±20% 
R= RJR K "" ±10% 

66W 548-00HS (or 850W)(or 950W) 
76P 830Y 

66X 548-72HS (or 850X)(or 950X) 

67P 850P (or 950P) 77P 830W 
J = ±5% 

BECKMAN (HELIPOTI 77P RIOK 

MODELJ LRESISTANCE VALUE 

67W 850W (or 950W) 79P 830P 
67X 850X (or 950X) 
67Y 850Y 82P 566-00HS 

BOURNS 200Lll02M 

MODel NO_~ r L 1. PANEL MOUNT 

TERMINAL TYPE RESISTANCE CODE 

CATALOG ITEM 12 OR 3 DIGITS INDICATE A SPECIAL! 

68P' 850P (or 950P) 82PF 566-65HS 

68W 850W (or 950W) 
89P 830P 

68X 850X (or 950X) 
89W 830W 

WESTON 555 OOHS P 10K NOTE: 89X 830Y 
SERIES --=r J [ L-RESISTANCE VALUE Weston Models 830. 840 & 850 - Terminal Lead 'Terminals are Reversed 

MODEL & SUFFIX ' PANEL MOUNT Dimension is .036±.002 X .01O±.001 (Thickness) "Not Listed on OPL 
(IF APPLICABLE) 

VRN ST. PETERSBURG 20S001K 
(FORMERLY IRC (TRWII -I T L 

TYPE NUMBER RESISTANCE VALUE 

TERMINAL. STYLE 
{WHERE APPLICABLEI 

BOURNS WESTON 

200L 534-00HS 
200L-M (Panel Mount) 
200P 539-00HS 

224L** 534-118HS (RT12C2L) 
224L-M (panel Mount) 
224P** 535-105HS (RT12C2P) 
224Y** 539-105HS (RT12C2Y) 

M224L ** 
M224P** 
M224Y** 

224L-500** 
224P-500** 

236L 
236L-M (Panel Mount) 

534·118HS (RT12C2L) 
535·105HS (RT12C2P) 
539-105HS (RT 12C2Y) 

534-160HS (RTR12DL) 
535-160HS (RTR12DP) 

534-00HS 

236P 539-00HS 

260L 534-00HS 
260L·M (Panel Mount) 
260P 539-00HS 

271 534-00HS 
271-M(Panel Mount) 
275 539-00HS 

3005P (Wirewound) 

3006P 
3006W 
3006Y 

830P (Cermet) 

830P 
830W 
830Y 

• "'Schematic is Reversed 

BOURNS WESTON 

3007P (Wirewound) 830P (Cermet) 

3009P 830P 
3009Y 830Y 

301OL** 534-118HS (RT12C2L) 
3010L·M (Panel Mount) 
3010P** 539·105HS (RT12C2Y) 

3057L 534-00HS 
3057L-M (Panel Mount) 
3057P 535-00HS 
3057Y 539-00HS 

R3057L 
R3057P 
R3057Y 

R3057L 
R3057P 
R3057Y 

3065P (Wirewound) 

3066P 

3067P (Wirewound) 

3068P 

3069P 

3082P 

• 'Not Listed on OPL 

534-118HS (RT12C2L) 
535-105HS (RT12C2P) 
539-105HS (RT12C2Y) 

534·160HS (RTR12DL) 
535-160HS (RTR 12DP) 
539-160HS (RTR12DY) 

830W (Cermet) 

830W 

830W (Cermet) 

830W 

830W 

522-00HS 
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POTENTIOMETERS, TRIMMERS, CONTROLS. & RHEOSTATS 4750 

TRIMMER POTENTIOMETER CROSS- WESTON . REFERENCE GUIDE 

BOURNS WESTON 

3250L 553-118HS (RT22C2L) 
3250L-M (Panel Mount) 
3250P 701-105HS (RT22C2P) 
3250W 555-101 HS (RT22C2W) 
3250W-66 555-102HS (RT22C2X) 

M3250L 553-118HS (RT22C2L) 
M3250L-M (Panel Mount) 
M3250P 701-105HS (RT22C2P) 
M3250W 555-101 HS (RT22C2W) 
M3250X 555-102HS (RT22C2X) 

M3250L-501 553-160HS (RTR22DL) 
M3250L-501 M (Panel Mount) 
M3250P-501 701-160HS (RTR22DP) 
M3250W-501 555-160HS (RTR22DW) 
M3250W-66-501 555-161HS (RTR22DX) 

3255L 553-00HS 
3255L-M (Panel Mount) 
3255P 701-00HS 
3255W 555-00HS 
3255W-66 555-72HS 

R3260W 562-101 HS (RT26C2W) 
R3260X 562-102HS (RT26C2X) 

3260H 562-102HS (RT26C2X) 
3260W 562-101 HS (RT26C2W) 

3262W 860W 
3262X 860X 

83262W (3262W) 860-101HS (RJ26FW) 
83262X (3262X) 860-102HS (RJ26FX) 

3262W 860-160HS (RJR26FW) 
3262X 860-161HS (RJR26FX) 

3279W 860W 
3279X 860X 

3280L 543-00HS 
3280P 544-00HS 
3280W 545-00HS 
3280W-66 545-72HS 

3281L 546-00HS 
3281P 547-00HS (or 850P)(or 950P) 
3281W 548-00HS (or 850W)(or 950W) 
3281W-66 548-72HS (or 850X)(or 950X) 

3282L 546-00HS' 
3282P 547-00HS (or 850P)(or 950P) 
3282W 548-00HS (or 850W)(or 950W) 
3282H 548-72HS (or 850X)(or 950X) 

3290L ' 543-118HS (RT24C2L) 
3290P 544-105HS (RT24C2P) 
3290W 545-101 HS (RT24C2W) 
3290X (H) 545-102HS (RT24C2X) 
Bourns model number with letter prefix indicates type 
unit listed on QPL (Example: M3251 L) 

NOTE: Weston Mogels 830. 840 & 850 - Terminal Lead 
Dimension is .036±.002 x .010±.001 (Thickness) 

BOURNS 

A3290P 
A3290W 
A3290X 

M3290P 
M3290W 
M3290X (H) 

3292L (83292L) 
3292P (83292P) 
3292W (83292W), 
3292X (83292X) 

83292P (RJR24FP) . 
83292W (RJR24FW) 
83292X (RJR24FX) 

3299P 
3299W 
3299X 

3299Y 
3299Z 

3322P** 

3326P 

3329H 
3329P 

3339P (4 turns) 

3345P 
3345P (TW) 
3345W 
3345W (TW) 
(TW-Thumbwheel) 

33868*** 
3386C* 
3386F 
3386H 
3386J***** 
3386M*** 
3386P 
3386R* 
3386S****** 
3386T 
3386W**** 
3386X* 

3389P 
3389W 
3389T 
3389H 
3389R* 
3389S* 

WESTON 

544-105HS (RT24C2P) 
545-101 HS (RT24C2W) 
545-102HS (RT24C2X) 

544-160HS (RTR24DP) 
545-160HS (RTR24DW) 
545-161HS (RTR24DX) 

546-118HS (RJ24FL) 
547-105HS (RJ24FP) 
548-101 HS (RJ24FW) 
548-102HS (RJ24FX) 

547-00HS (or 850P)(or 950P) 
548-00HS (or 850W)(or 950W) 
548-72HS (or 850X)(or 950X) 

850Y 
850Z 

567-105HS (RJ50CP) 

567-00HS 

566-00HS 
567-00HS 

860W (16 turns) 

1000-67HS 
100-00HS 
1000-68HS 
1000-75HS 

840X. 
840W 
840M 
840H 
840X 
840R 
840P 
840R 
840X 
840T 
840W 
840H 

840P 
840W 
840T 
840H 
840R 
840X 

'Terminals are Reversed 
• 'Not Listed on QPL 

•• 'Schematic is Reversed 
• "'Terminals Located on Center Line 

••• "Schematic is Reversed; Terminals Located on Center Line 
·····*Terminals & Schematic is Reversed; Terminals Located on 

Center Line 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

WESTON TRIMMER POTENTIOMETER CROSS
REFERENCE GUIDE 

MEPCO/E LECTRA 

E24L 
ET24P (8024EKX) 

. ET24W (8024EKA) 
ET24X (8024EKN) 

ET26W (8026EKB) 
ET26X (8026EKM) 

ET34P 18034EKP) 
ET34X (8034EKR) 
ET34Y (8034EKO) 

/8038EKH) 
ET38P (8038E KP) 
ET38PT (8038EKA) 
ET38PW* (8038EKR) 
ET38X (8038EKX) 
ET38XL (8038EKW) 

WESTON 

546-00HS 
547-00HS (or 850P)(or 950P) 
548-00HS (or 850W) (or 950W) 
548-72HS (or 850X)(or 950X) 

860W 
860X 

830P 
830Y 
830W 

840M 
840P 
840T 
840R 
840H 
840W 

ET50P (8014EKB) 567-00HS 
ET50W (8014EKF) 566-00HS 

VRN St. Petersburg 
Formerly I RC (TRW) 

76-10 
76-20 
76-30 
76-40 
76·50 
76·70 

100 
106·2 
110 

170 
171 

181 

205·00. 
205·10 
205·60 (Panel Mount) 
205·207 
205·208 

4fJO·00 
400·10 
400·20 
400-60 (Panel Mount) 

500 
501 
502 
506 

WESTON 

840P 
840W 
840M 
840H 
840R 
840X 

1000·69HS 
1000·68HS 
1000·00HS 

566-00HS 
567·00HS 

567·105HS (RJ50CP) 

553·118HS (RT22C2L) 
701·105HS (RT22C2P) 

555·102HS (RT22C2X) 
555·101 HS (RT22C2W) 

534·118HS (RT12C2L) 
535·105HS (RT12C2P) 
539·105HS (RT12C2Y) 

1000·00HS 
1000·69HS 
1000-67HS 
1000·75HS 

600·00 534·00HS 
600·00M (Panel Mount) 
600·20 539·00HS 

MEPCO/E LECTRA 

RJ24L ** 
RJ24P 
RJ24W 
RJ24X 

RJ26W 
RJ26X 

RJ50P (RF50) 

RJR24P 
RJR24W 
RJR24X 

RJR26W 
RJR26X 

'Terminals are Reversed 
"Not Listed on QPL 

WESTON 

546-118HS (RJ24FL) 
547-105HS (RJ24FP) 
548-101HS (RJ24FW) 
548-102HS (RJ24FX) 

860-101HS (RJ26FW) 
860-102HS (RJ26FX) 

567-105HS (RF50CP) 

860-160HS (RJR26FW) 
860-161HS (RJR26FX) 

NOTE: Weston Models 830, 840 & 850 - Terminal Lead 
Dimension is .036i.002 x .010i.00l (Thickness) 

VRN St. Petersburg 
Formerly IRC (TRW) WESTON 

700·00 543·118HS (RT24C2L) 
700·10 544·105H$ (RT24C2P) 
700·207 545·102HS (RT24C2X) 
700·208 545·101HS (RT24C2W) 
700·307 545·72HS 
700·308 545·00HS 

701·10 544·160HS (RTR24DP) 
701·207 545·161 HS (RTR24DX) 
701·208 545·160HS (RTR24DW) 

750-10 547·105HS (RJ24FP) 
750·307 (750·207) 548·102HS (RJ24FX) 
750·308 (750-208) 548-101 HS (RJ24FW) 

750·10 (RJR24FP) 
750·307 (RJR24FX) 
750·308 (RJR24FW) 

800·20 502·72HS 
800-208 502·00HS 

850·20 860X 
850·208 860W 

910·20 (Wirewound) 830P (Cermet) 
910·30 (Wirewound) 830P (Cermet) 
930·20 (Wirewound) 830W (Cermet) 

960·20 830P 
980·20 830W 
989·20 830Y 

961·20 830P 
981·20 830W 
988·20 830Y 

NOTE: Weston Models 830, 840 & 850 - Terminal Lead Dimension is .036i.002 x .01Oi.00l (Thickness) 
• 
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TRANSISTORS 

THYRISTORS, RECTIFIERS & DIODES 
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4800 DISCRETE SEMICONDUCTORS 4800 

THE *1 SOURCE FOR SEMICONDUCTORS 
• TRANSISTORS, DIODES, SILICON 

CONTROLLED RECTIFIERS, TRIACS 

• INTEGRATED CIRCUITS 

RECTIFIERS· & DIODES 

TRANSISTORS 

ICS 

SCR'S & TRIACS 

• MAJOR BRAND 
• LARGE INVENTORY 
• DAILY SHIPMENTS FROM STOCK 
• OBSOLETE DEVICES 

CALL OR WRITE FOR COMPLETE LISTING 

AMERICAN MICROSEMICONDUCTOR INC. 
145 MAIN STREET. MADISON, NEW JERSEY 07940 • (201) 377-9566 TELEX: 710-986-8500 
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4800 DISCRETE SEMICONDUCTORS 4800 

saved our customers and their customers m 

Since 1973 General Electric has 
been a leader in transient voltage 
protection with its comprehensive 
line of metal oxide varistors (energy 
ratings from .1 to 6500 joules, peak 
current ratings from 100 to 50,000 
amperes). These devices have 
of dollars in repair, replacement and 

downtime costs. --

There are two reasons for GE's opto
electronic leadership. The first is our 
use of premium liquid epitaxial proc
essed IREDs which greatly improve 
performance. The second is our pat
ented ion-free glass dielectric cou
pler construction. 

GE quality and reliability extends across our full line of optoelectronics products: 
Couplers, Fiber Optic Emitters/Detectors, Interrupter Modules, Matched Emitter/ 
Detector pairs, IREDs, and Silicon Photo Detectors. 

The cornerstone of GE power innova
tion is GE technology. We developed 
glass passivation, plastic power 
packaging, direct bonded copper 
to ceramic, and large area mono
lithic power chips. Today, GE tech
nology is being focused on meeting 

the power manage s - including improved device efficiency, 
reliability, and cost effectiveness at higher power - with new innovations in chip and 
packaging technologies. 

If you would like to know more about General Electric semiconductors call your local GE Electronic Components 
Sales Office or authorized GE Electronic distributor, or write on your letterhead to: 

General Electric Company 
West Genesee Street. Box 44 
Auburn, New York 13021 GENERALfIj ELECTRIC 
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4800 DISCRETE SEMICONDUCTORS 4800 

ISKRA 
• 'Ceramlc Caps, Discs, Feed Thru • Ferrltes •. Meters • Motors, fractional' H.P. • Semiconductors • Switches • Speakers • Trimmer Pots 

SEMICONDUCTORS 
BRIDGES, DIODES, HIGH VOLTAGE, HIGH CURRENT DEVICES 

1 N4000 SERIES SILICON RECTIFIER DIODES 1 AMP, 50-1000V 
t:. Plastic Rectifiers 
t:. Subminiature Size Axial Lead Mounted Rectifiers for 

General Purpose Low-Power Applications 

MAXIMUM RATINGS 
Rating Symbol 

Peak Repetitive Reverse Voltage U.RM 

Working Peak Reverse Voltage U .... 
DC Blocking Voltage U. 

Non-Repetitive Peak Reverse Voltage 10 ms 
U.s ... (Halfwave, Single Phase 50 Hz Peak) 

RMS Voltage U .... s 

Average Rectified Forward Current 10 (Single Phase, Resistive Load 50 Hz) 

Non-Repetitive Peak Current . I,s ... (Surge Current, 1 Cycle for 10 ms) 

Operating Temperature Top 

Storage Temperature TSTG 

"Available on special request 

ELECTRICAL CHARACTERISTICS 
Characteristics and Conditions Symbol Unit 

Max. Instantaneous Forward Voltage U'WD V 
Drop (I, = 1,OA T; = 25°C) 

Max. Reverse Current at U ..... I. pA 
(T; = 25°C) 

Max. Reverse Current at U ..... I. pA 
(T; = 100°C) 

Typical Thermal Resistance Junction RTH i °C/W 
to Ambient (Mounting Method A) 

ISKRA ELECTRONICS INC. 

Unit 

V 

V 

V 

A 

A 

°C 

°C 

Head 

1.1 

10 

50 

85 , 

8 GREENFIELD RD., SYOSSET, NY 11791 • (516) 364-2616 

t:. Silicone Passivated, JEDEC Numbered 
t:. Available Bulk or Taped and Reeled 

1N4001 

50 

(100)" 
60 

35 

1N4002 1N4003 1N4004 1N4005 

100 200 

(150)" (300)" 
120 240 

70 140 

1.1" (28mm) 

-f<l-

400 600 

(600)" (900)" 
480 720 

280 420 

1.0 

50 

-65 to +175 

-65 to +175 . 

.1875" 
.(5mm) 

1N4006 

800 

(1200)" 
1000 

560 

1.1" 
(28mm) 

1N4007 

1000 

(1500)" 
1200 

700 

ALSO AVAILABLE IN 5400 SERIES 
3 AMP, 50 - 1000 V 

Also in 5400 Serie.s 3 Amp Rectif·iers 
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4800 DISCRETE SEMICONDUCTORS 4800 

, 

ISL PRODUCTS 
INTERNATIONAL LTD. 
Dept. EM, 235-P Robbins Lane I Syosset, NY 11791 I (516) 822-9601 I T\W( 510-221-2109 I ISL-SYS'r 

FERRITES I METERS I MOTORS, FRACTIONAL H.P. I SILICON DIODES I CARBON FILM RESISTORS I 
TRIMMER POTENTIOMETERS I THICK FILM SIP AND DIP 

SILICON DIODES AND BRIDGES 
Silicon rectifier diodes lA SOV to 1,000V, lN4001 -IN4007 Single-phase bridge B •.. C800, B ••• Cl000, B ••• C1S00 

U, I. -

~ I,slol' U,' I.' 1,= II IFAV t= 1,= at 
1.0A U •• 101 '~ Tomb 10ms 1.0A U .... 

U.SIol IFSIol :~~ T;= ia U.SIoI' 45°C T;= T;= T;= 
U •• 101 10 ms IFAV 10ms Top 2SoC 

ff@ 
URRloI' 10ms Clud 2SoC Top 2SoC 25°C 

Type (V) (V) (A) (A) (oC) (V) (pA) Type (V) (V) (A) (A) (OC) (V) (pA) 
lN4001 SO 60 t U r ' ~ 

B40C800 100 120 lN4002 100 120 ~i ~, ], B80CBOO 200 240 -40 lN4003 200 240 ~ B125C800 300 350 O.B 50 to 1.3 10 lN4004 400 480 1.0 50 -65 to 1.1 10 -..: j"'l... ,-~ ""'" B250CBOO 600 720 +175 lN4005 600 720 +175 .~ B3BOC800 800 1.000 1 N4006 BOO 1,000 
iQ 0 

B500C800 1.000 1,200 
lN4007 1,000 1,200 

- B40Cl000 100 120 
B80Cl000 200 240 -40 Silicon rectifier diodes 3A 100V to 1,200V, lN5400 - lN5408 00-41 mod. B125Cl000 300 350 1 50 to 1.2 10 

IFAV UF 

~ 
B250Cl000 600 720 +175 

TL= IF= I. -
I B380Cl000 800 1.000 

45°C 6A at U •• 101 .. i B500Cl000 1,000 1,200 
U.SIoI L= IFSIoI T;= T;- T;- .~ 

" ~ B40C1500 100 120 U.Rt.I 10ms 10mm 10ms Ti!J 25°C 25°C 150°C iQ 
45- i ~ BBOC1500 200 250 -40 Type (V) (V) (A) (A) (0 ) (V) (pA) (pA) , a B125C1500 300 350 1.5 50 to 1.1 10 

lN5400 50 60 

.,~~ 
B250CI500 600 720 +175 

lN5401 ' 100 120 Polarity designated on tho case. B380C1500 800 1,000 
lN5402 200 240 

m 
B500C1500 1,000 1,200 

lN5403 300 360 
lN5404 400 480 3 150 -40 to 1.3 20 500 ..m.mo.. SIngle-phase bridge B .•• Cl0, B ••• C25 lN5405 ,500 600 +175 ~ 1 N5406 600 720 ill IFAV IFSt-t1 lN5407 800 1,000 
lN5408 1,000 1,200 TI at25°C U •• IoI' U.SIoI' T.=80oC t=10ms Top 

DO-27A - Type (V) (V) (A) (A) (OC) 

SIlicon planar epitaxial signal diodes BA500 serles B40Cl0 100 120 
BBOC10 200 240 

U •• UF at IF - c-
B125Cl0 300 350 10 250 -40to +150 

100 pA 10 at 2SoC B250Cl0 600 720 
Type (V) (mA) (V) (mA) 0 

.~ 
B500Cl0 BOO 1,000 

E 
BA511 (IN414B) 100 75 1,0 10 ~ ~ B40C25 100 120 
BA513 (1 N4448! 100 75 1.0 100 B80C25 200 240 
BAS17 (IN4150 701 pA 200 1.0 200 ~ ~ 

B125C25 300 350 25 350 -40 to +150 
BA518 (IN4151) 755 pA 75 1.0 50 B250C25 600 720 
BA519 (IN4152) 405 JLA 75 0.88 20 t s 

* ) 
B500C25 800 1,000 

P" BA520 (1 N4153! 75 5 JLA 75 0,88 20 
~ ~ , Ratings and characteristics hold for every diode In the bridge BA521 (IN4154 355 JLA 75 1.0 30 1- II-

BA523 (1 N4444) 705 JLA 200 1.0 100 ~ t-~ ~ 1-0 
structure, 

BA531 (lN4727) 305 JLA 75 0.B5 10 E 'e 
BA533 (1 N4864) 125 100 1.1 lQO iQ ~ Zener diodes 500 mW, 0.7V to 35V/±5%, BZX ••• 
BA543 (BAY17) 15 200 1.0 100 Zener 
BA544 (BAYI8) 60 200 1.0 100 00-35 '-- "- Voltage at IzmaxmA U. mla. BA545 (BAYI9) 120 200 1.0 100, 1,=5mA 
BA546 (BAY20) 180 200 1.0 tOO at 45°C aU, ft, typo {l Vat 
BA547 (BAYBO) 150 100 1.0 100 Index of symbols Type Min. Max. amb 10·4/K at" 100 nA 

,a - Conduction angle 
BZX3.3 C - Capacitance 3.1 3.5 109 -8.,.- 3 80 «90) -

I. C IF - Forward (DC) current BZX3.6 3.4 3.8 101 -8 ... - 3 80 «90) -
at at at 1 MHz " IFAV - Average forward current 40 to BZX3.9 3.7 4,1 92 -7 ... - 3 80 «90) -

25°C 150°C at U. U.=OV t" ,. 1,000 Hz of one halfslne wave BZX4,3 4.0 4.6 85 -6 ... + 1 80 «90) -
Type (nA) (JLAI (V) (pF) (ns) at Tamb Dr Tease BZX4.7 4.4 5.0 76 -5 ... + 2 70 «78) -

BA511 (IN4148) 20 4 41. 
1m .. - Surge forward current, peak value BZX5,1 4.8 5.4 67 -3 ... + 4 3G «60) 0.8 25 50 10ms BZX5.6 5.2 6.0 59 -2 ... + 6 10 «40) 1 BA513 (IN4448) 25 50 20 4 4' Iz - Zener (reverse) current BZX6.2 5.8 6.6 54 -1 ... + 7 4.8«10) 2 BA517 (IN4150) lOG 100 50 2.5 64 IR - Reverse current, maximum value BZX6.8 6.4 7.2 49 +2 ... + 7 4.5«8) 3 BA518 (IN4151) 5G 50 50 2 2' at T; and UR .... 

BA519 (IN4152) 50 50 30 2 2' L - Distance from case BZX7.5 7.0 7.9 44 +3 ... + 7 4.0 «7) 5 

BA520 (1 N4153) 50 50 50 2 2' Ptot - Total power dissipation BZX8.2 7.7 8.7 40 +4 ... + 7 4.5«7) 6 
BA521 (IN4154) 100 100 25 4 2' R - Resistance BZX9.1 8.5 9.6 36 +5 ... + 8 4.8«10) 7 
BA523 (1 N4444) 50 50 50 2 71, t" - Reverse' recovery time, BZX10 9.4 10.6 33 +5 ... + 8 5.2«15) 7.5 
BA531 (I N4727) 100 10 (1000 C) 20 4 Q=40pC typical value BZX11 10.4 11.6 30 +5 ... + 9 6.0 «20) 8.5 
BA533 (1 N4864) 100 100 80 1.3 4' T.mb - Ambient temperature BZX12 11.4 12.7 ' 28 +6 ... + 9 7.0 «20) 9 
BA543 (BAY17) 100 15 12 1.5 503 

T.". - Case temperature 
BZX13 12.4 14.1 25 +7; .. + 9 9.0 «25) 10 T; - Junction temperature BA544 (BAYI8) 100 15 50 1.5 503 T l - Lead temperature BZX15 13.8 15.6 23 +7 ... +,9 11 «30) 11 

BA545 (BAYI9) 100 15 100 1.5 51J3 Top - Operating temperature BZX16 15.3 17.1 20 +8 •.. + 9.5 13 «40) 12 
BA546 (BAY20) 100 15 150 1.5 51J3 Td_ - Storage temperature BZX18 16.8 19.1 18 +8 .. _tl0 18 «50) 14 
BA547 (BAY80) 100 100 120 6 51J3 UBR - Breakdown voltage BZX20 18.8 21.2 17 +8 ... +10 20 «50) 15 

Reverse recovery time: UF - Forward voltage drop, maximum BZX22 20.8 23.3 16 +8, .. +10 25 «55) 17 val ue at rated IF BZX24 22.8 25.6' 13 +8, .. +10 28 «80) 18 1.IF=IGmA U.=6V Rt.=100!l measured at 1.=1 mA U .... s - RMS voltage 
2. IF=10mA U.=1V RL=100!l measured at I. =1 mA U ..... - Repetitive Peak reverse voltage BZX27 25.1 28.9 12 +8 ... +10 30 «80) 20 
3. IF=30mA 1.=30mA RL=100!l measured at 1.=3 mA U.s ... - Peak reverse vol,tage, lG ms BZX30 28.0 32.0 10 +8 ... +10 35 «80) 22.5 
4. IF=10mA 1.=1 mA measured at I. =0.1 mA Uz -' Zener (reverse) voltage BZX33 31.0 35.0 9 +8, •. +10 40 «80) 25 

<GIl) ISL PRODUCTS 
INTERNATIONAL LTD_ 

Dept. EM, 235-P Robbins Lane 

MANUFACTURERS OF QUALITY 
Syosset, NY 11791 

(516) 822-9601 TWX 510-221-2109 
, ELECTRONIC COMPONENTS WORLD WIDE ISL-SYST 

, SEE OUR PAGES ON CAPACITORS IN SECTION 1500 PAGES 1-1078 1-1079 III RESISTORS SECTION 4700 PAGE 1-1988 
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DISCRETE SEMICONDUCTORS 

® MOTOROI.A 

SEMICONDUCTORS 

MICROMINIATURE 
SPACE-SAVING 

ALTERNATIVES FOR 
DISCRETE DEVICES P.O. BOX 20912 • PHOENIX, ARIZONA 85036 

TO-236AA 

SOT-23 

Package (Body) Size: 
Length 0.12" (max.) 
Width 0.055" (max.) 

Maximum Die Size: 30 mils x 30 mils 
Maximum PO': 350 mW 
'Mounted on alumina substrate 

A wide variety of discrete componenl$ from Motorola's rep
ertoire of reliability-proven semiconductor processes and 
geometries are available in the SOT (Small-Outline Transis
tor) packages. Products include Bipolar and Field-Effect 
Transistors (FETs); Switching, Zener and Varactor Diodes; 
and Silicon Controlled Rectifiers (SCRs). These surface
mounted SOT devices are currently being used by circuit 
designers on printed circuit boards as well as ceramic 
substrates. 

Significant features of SOT devices include: 
• Complete Pretest Capability - 100% electrically tested. 

• Handling an.d Assembly Ease --.: devices can be posi
tioned manually or by using automated placement 
equipment. 

• Reliability - SOTs are subjected to the same rigid re
liability tests performed on all Motorola plastic packages. 

• Small Size/Less Weight - considerable size reduction 
and weight saving is achieved in circuit designs using 
"SO" surface mount technology. 

• Broad Line - Motorola offers over 250 standard discrete 
devices in the SOT package (inquiries regarding cus
tomers special requirements are invited). 

CASE 345-1 

• SOT-89 

0.181" (max.) 
0.102" (max.) 
60 mils x 60 mils 
1.0W 

• Marking Capability - A multi-digit code is laser marked 
on all SOT devices. 

• Multi-Sources - There are many U.S. and foreign 
sources of SOTs. 

• Packaging - SOTs are shipped in vials or via the in
dustry accepted S mm tape and reel format for automatic 
placement. 

• Standard SOT-23 versus "Low Profile" SOT-23 - Mo
torola offers both the standard SOT-23 outline (TO-
236AA) and the new "low profile" SOT-23 (TO-236AB). 
The only difference is the clearance from·the bottom of 
the package to the surface of the substrate: 

Standard SOT-23: 0.004" Min.lO.009S" Max. 
"Low Profile" SOT-23: 0,0005" Min.lO.004" Max. 

The low profile package is primarily designed for cus
tomers using double-sided PCB with the SOT-23s 
mounted on the bottom side of the board and the non
surface mounted devices inserted in the top side of the 
board. 

• Selector Guide - Send for your copy of Motorola's 
"Microminiature Products" brochure (BR-127) for addi
tional information. 

4800 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4800 DISCRETE SEMICONDUCTORS 

® MOTOROLA SMALL-SIGNAL 
FIELD-EFFECT 
TRANSISTORS 

EEM 1983 

SEMICONDUCTORS 
P.O. BOX 20912. PHOENIX, ARIZONA 85036 . 

Motorola offers a broad line of Small-Signal Field-Effect Tran
sistors that encompass the latest technology and covers the 
full range of FET applications. 

Types of FETs 

FIELD EFFECT 
TRANSISTORS 

I 

I 
N·CHANNEL P·CHANNEL 

TMOS FET JFET MOSFET JFET MOSFET 

I ·DEPL~TION I DEPLkTION I ONLY ONLY 
ENHANCEMENT 

ONLY 
DEPLETION 

ENHANCEMENT/DEPLETION 
OR 

ENHANCEMENT 

ENHANCEMENT 

• JFETs - N- and P- channel which operate in the depletion 
mode are available in both metal and plastic packages. 
Applications include general-purpose amplifiers, switches 
and choppers, RF amplifiers and mixers. 

• MOSFETs - are available in either depletion or enhance
ment mode. They are available in both N- and P- channel, 
single and dual gate construction. Applications include 
smoke detectors, RF amplifiers and mixers for TV tuners, 
radio, etc. 

~ 1ff ~ f 
TO·18 TO-39 TO-52 TO-72 TO·92 

For additional information, order: SG33R1 FET Selector 
Guide and Cross Reference. This selector guide/cross ref
erence provides: Specs on over 250 standard FETs, design 

• TMOS" FETs - have an oxide-insulated gate which .con
trols vertical current flow. TMOS devices exhibit 'higher 
input impedance, faster switching, enhanced thermal sta
bility and easier paralleling·than bipolar transistors. Addi
tionally, they have lower "ON" resistance and higher power 
handling capability than conventional horizontal MOSFETs 
or JFETs. 

Our package line-up is the most comprehensive in the in
dustry, from the low-cost plastic to the hermetic metal can 
packages: 

I :::< - -MACRO-X" 
Case-317 

' . 
CERAMIC 

TO·226 PLASTIC QUAD PACKAGE 

considerations, applications· information, package informa-
tion and a cross reference/interchangeability guide. . 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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DISCRETE SEMICONDUCTORS 

® MOTOROLA 

SEMICONDUCTORS RF COMPONENTS 
P.O. BOX 20912 • PHOENIX, ARIZONA 85036 

The Motorola broad line RF component portfolio encom
passes low-power low-noise devices to high-power trans
mitter devices, unencapsulated chips to packaged transistors 
to hybrid modules. Device technology covers silicon bipolars, . 
TMOSpower FETs, and GaAs FETs. We have a complete 

g 
~ 
S e 
a: 
~ 
~ 

~ '50-
POWER TRANSISTORS 

.DD 

15D 

lOD ~ HFfSSB ~ 
LO BAND 
MOBILE VHF 
MILITARY MOBILE 

5D AMATEUR MARINE UHF 

~ AIRCRAFT MILITARY 
AMATEUR ,MOBILE goo·MHz 

MOBILE 
D 

1 5D 175 51' 
FREQUENCY (MHz) 

Motorola's RF Power Bipolar and TMOS ~ierd-E"ect 
Transistors are categorized according to the appli
cation and frequency band for which each type is 
optimized. Outputs up to 250 wans are available, 
suitable for commercial, military, ground, airbome, 
and marine use from 1.5 MHz to 1 GHz. 

SMALL-SIGNAULOW-NOISE 
BIPOLARS WITH tr TO 8 GHz, GaAs FET. to :2 GHz 

AND ALL THE PACKAGES 
0- UNENCAPSULATED CHIP 

P. HEAD PLASTIC (MACAO'T) '. 

.00 

,If TO·1B. TO·72 
~~ I' CERAMIC/METAL ......... ~ ...... -' Jr T().39. COMM, EMM, " ", 

o 2BO-lnch SOE STUD ~.-../ 

TO-46 

~ HEAD PLASTIC (MACAO·X) 

1t 

g 
;0 

Small-signal high-frequency Bipolar and GaAs field
Effect Transistors from Motorola are characterized 
as low-noise amplifiers, oscillators, high-speed 
switches and class A'linear amplifiers. The broad 
line of low power RF transistors range from low cost 
consumer devices 10 full military processed high re
liability devices. Packaging options include plasticJ 
ceramic stripline, metal can, and unencapsulated 
chips to suit performance and cost requirements, 

POWER HYBRID MODULES 

12..5 V 12.5 V 

;: .. 'I MHW720 I 
MHW820 

I I 

~ e 

~ 
~ 

I MHW710 I ,. 
MHW709 MHW808 

I I I I 
MHW401 (7.5 V 

D \I I 
40D 512806 870 

FREQUENCY (MHz) 

Power Hybrid Modules are self-contained Power 
Amplifiers which provide a . pre-engineered. func
tional performance-tested altemative to Ihe use of 
individual power transistors. Producing VHF/UHF 
power outputs up to 20 W, these modules oHer field: 
replaceable, consistent performance. and tolerance 
to load mismatch. . 

engineering staff to help you with your application and ex-", 
tensive technical literature in application notes, engineering 
bulletins, selector guides, and the RF data manual. For RF 
components think Motorola RF. 

MICROWAVE POWER TRANSISTORS 

g4DO 
~ PULSE. 18135/50 V 

S 
e 
a: 

CW, 28 V 

~200 
DME,IFF' 

mANSPONDER 
AVIONICS 

RADIO RELAY 
MIL COMMS 
TEST EQPT 

~ 
~ DL.~.'~6--------~,.'~~1.~D--------'*,3~D 

FREQUENCY (GHz) 

The Motorola line of microwave power transistors 
are engineered for ruggedness and consistency of 
performance from unit to unit, 101 to lot. Gold metat 
systems and silicon nitride passivation ensure re

'liability. 80th hermetic and organic sealed packages 
provide. cost effective options to suit the end-use 
environment. Internal input/output impedance 
matching elements facilitate broadband designs. 

3D 

GENERAL-PURPOSE MODULES 

I MHW59011/213 I 

iii' 20 i MWA110120130 

~1.,~~M~W~~~'.~/''~I3.~~~~~~~ F MWA310120 

MWA330 
.L-~~ __ +-__ +-__ ~ __ ~ 
0: 0.2 0.4 0.6 0.8 1.0 

FREQUENCY (GHz) 

The MHW590/11213 are derivatives of the CATV 
module.fat:nily· and offer two frequency ranges, 1.0-
250 MHz/tO-400 MHZ, and two operating voltages, 
13.6124 V. They are sIJilable for operation in 50 to 
lOOn systems. 
THe MWA wideband amplifiers in To-39 packages 
provide a cosl-effective alternative to complex feed
back designs, using discrete transistors. CORsi.slent 
performanCe and unConditional stability of the MWA's 
take the pain out of broadband high-gain circuit 
design. 

RF LITERATURE 

SG-7,6 , Microwave Transistors Selector Guide and. 
Cross Reference 

SG-46R1 RF Selector Guide and Cross Referen,ce 

For additional information, send. requests for these 
selector guides to: 

Literature Distribution Center 
P.O. Box 20912 
Phoenix, AZ 85036 

4800 
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DISCRETE SEMICONDUCTORS 

® ItIIOTOROLA 

SEMICONDUCTORS 
P.O. BOX 20912 • PHOENIX, ARIZONA 85036 

POWER DISSIPATION BASIC FUNCTION AND DEVICE 

250mW GENERAL PURPOSE • lN4678 Thru lN4717 
1.8 Volts Thru 43 Volts 

LOW NOISE • 1 N4614 Thru 1 N4627 
1.8 Volts Thru 6.2 Volts 

o lN4099 Thru lN4135 
6.8 Volts Thru 100 Volts 

400 mW/500 mW GENERAL PURPOSE o 1 N4370 Thru 1 N4372 
2.4 Volts Thru 3.0 Volts 

o lN746 Thru lN759 
3.3 Volts Thru 12 Volts 

o lN957 Thru lN986 
6.8 Volts Thru 110 Volts 

o 1 N5221 Thru 1 N5272 
2.4 Volts Thru 110 Volts 

o 1 N5985 Thru 1 N6025 
2.4 Valls Thru 110 Valls 

LOW NOISE o lN5518 Thru lN5546 
3.3 Volts Thru 33 Volts 

TEMPERATURE COMPENSATED o lN821 Thru lN829 
6.2 Volts 

o 1 N4565 Thru 1 N4584 
6.4 Volts 

GENERAL PURPOSE o lN9B7 Thru lN992 
120 Volts Thru 200 Volts 

TEMPERATURE COMPENSATED o 1 NB21A Thru 1 N829A 
6.2 Volts 

o MZ605 Thru MZ640 
6.2 Volts 

o lN3154 Thru lN3157 
8.4 Volts 

• lN4775 Thru lN4784 
B.5 Volts 

o 1 N935 Thru 1 N939 
9.0 Volts 

o lN941 Thru lN945 
11.7 Volts 

GENERAL PURPOSE • 1 N5273 Thru 1 N5281 
'20 Volts Thru 200 Valls 

600mW CURRENT REGULATOR • 'N5283 Thru lN5314 
0.22 mA Thru 4.7 mA 

• MCL 1300 Thru MCL 1305 
0.5 mA Thru 5.05 mA 

1 WATT GENERAL PURPOSE • 'N4728 Thru lN4784 
3.3 Volts Thru 100 Volts 

GENERAL PURPOSE • 'Mll0ZS'0 Thru lM200ZS,0 
, 10 Volts Thru 200 Volts 

GENERAL PURPOSE • 1 N382' Thru , N3830 
3.3 Volts Thru 7.5 Volts 

• 'N30'6 Thru lN305' 
6.8 Volts Thru 200 Volts 

I.SWATT GENERAL PURPOSE • lN59'3 Thru 'N5956 
3.3 Volts Thru 200 Volts 

GENERAL PURPOSE • 1 N3785 Thru , N3820 
6.8 Volts Thru 200 Volts 

SWATT GENERAL PURPOSE • 1 N5333 Thru , N5388 
3.3 Volts Thru 200 Volts 

TRANSIENT SUPPRESSORS • P6KE6.8 Thru P6KE200 
(Mosoros) 6.8 Volts Thru 200 Volts 

600 WATTS PEAK POWER 
• 1 N6267 Thru , N6303 

6.B Volts Thru 200 Volts 
1500 WATTS PEAK POWER 

• , .5KE6.B Thru 1.5KE200 
6.B Volts Thru 200 Volts 
'500 WATTS PEAK POWER 

o lN590B 
5 Volts 
1500 WATTS PEAK POWER 

o ICTE-5 Thru ICTE-45 
o MPTE-5 Thru MPTE-45 

5 Volts Thru 45 Volts 
1500 WATTS PEAK POWER 

o , N6373 Thru 1 N83B9 
5 Volts Thru 45 Volts 

10 WATTS GENERAL PURPOSE • , N3993 Thru , N4000 
3.9 Volts Thru 7.5 Volts 

• 'N2970 Thru lN30'5 
6.B Volts Thru 200 Volts 

50 WATTS GENERAL PURPOSE • 1 N4557 Thru , N4564 
3.9 Volts Thru 7.5 Volts 

• , N2B04 Thru , N2B46 
6.8 Volts Thru 200 Volts 

GENERAL PURPOSE • 1 N4549 Thru , N4556 
3.9 Volts Thru 7.5 Volts 

• , N3305 Thru , N3350 
6.8 Volts Thru 200 Volts 

ZENER 
DIODES 

PACKAGE 

---------AXIAL LEAD GLASS CASE 218-02 

~ 
AXIAL LEAD GLASS CASE 299-02 

~ 
AXIAL LEAD GLASS CASE 51.Q2 

--AXIAL LEAD PLASTIC CASE 51-G2 .. 
AXIAL LEAD GLASS CASE 51-112 

Iii 
AXIAL LEAD GLASS CASE 59 

Iii 
AXIAL LEAD PlASTIC CASE 59 

::::::!!: 

AXIAL LEAD METAL CASE 52 

Iii 
AXIAL LEAD PLASTIC CASE 59 

SINGLE ENDED METAL ==0 CASE 55 

---------AXIAL LEAD PLASTIC CASE 17-112 

/ 
AXIAL LEAD PLASTIC CASE 4'-" 

~ STUD 
CASE 56 

~ CASE 54 
T0-3 

+ STUD 
CASE 5& 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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DISCRETE SEMICONDUCTORS 

® MOTOROLA 

SEMICONDUCTORS 
p.o. BOX 20912 • PHOENIX, ARIZONA 85036 

SILICON 
POWER 

TRANSISTORS 

OVER 1100 STANDARD DEVICES FROM THE INDUSTRY'S #1 
SILICON POWER TRANSISTOR SOURCE 

Silicon Power Transistor Package Types 

Package f , 
TO-202AC 

Case 152 Case 306 
IC Range 
(Amps) 0.5-2.0 0.1-3.0 

VCE Range 
(Volts) 30-300 30-350 

Po 10 6.25-12.5 (Walis) 

NEW FROM 
MOTOROLA .. . 
High-Current 
Darlingtons 

, , , f 
,1) 

~ 

TO-126 TO-127 TO-220AB TO-218 
Case 77 Case 90 Case 221A Case 340 

0.3-5.0 5-15 0.5-15 12-25 

25-400 40-100 30-750 40-400 

12.5-40 65-100 15-100 125-150 

~ 
Case 353 

~ 
Case 346 

R m i ~ '-~ ~ ~ 
TO-2D4AA 

TO-5 TO-39 TO-59 TO~6 Case 1 T0-2D4AE 
Case 31 Case 79 Case 160 Case 80 Case 11 Case 197 

3.0 0.5-5.0 7.0-10 1-10 2-30 2-60 

40-80 40-400 60-100 40-400 40-1500 40-1500 

6.0 5-10 60 20-100 36-300 36"300 

Operating 
Current VCEO(SUS) 

Device (AMP) (Volts) 

MJ10041" MJ10042 25 850 

MJ10Q44', MJ10045 50 450 

MJ10047', MJ10048 100 250 

MJ10050, MJ10051' 50 850 

MJ10l00. MJ10101' 100 450 

MJ10200, MJ10201' 200 250 

, Indicates devices with speed-up diode for use in high frequency inverters and pulse width modulated 
motor controls. 

OVER 200 STANDARD POWER MOSFETs 
FROM MOTOROLA 

TO-204 TO-220 TO-218 

SMARTpower'· is a technology that combines integrated 
circuits on a power control device. The unique feature is that 
vertical current flow is controlled rather than lateral current 
flow that is conventionally used in lower power circuits. 

The first of a series of SMARTpower devices is the MPCl 00 
- a 5.0 V, 10 A series regulator with a low differential voltage. 

• . Breakdown Voltages to 1000 Volts 

• Current Ratings to 90 Amperes 

• rOS(on) as low as 0.02 Ohms 

STANDARD APPLICATION 

4800 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4800 DISCRETE SEMICONDUCTORS 

@.MOTOROLA 

SEMICONDUCTORS 
THYRISTORS 

seRs (i TRIACS 
TRIGGERS 

P.O. BOX 20912 0 PHOENIX, ARIZONA 85036 

NEW FOR '83 
MOS SCRs - MCR1000 
Fast SCRs - MCR2080 (tq < 6.0 p.S @ IF = 5.0 Al 

MCR2150 (Iq < 4.0 /LS @ IF = 15 Al 
SIDAC-MK1V 

CHIPSCRETES 

A chipscrete is a TO-220 with the tab clipped, leads bent 
and leadframe flag soldered to a ceramic insulator. Any 
TO-220 can become a chipscrete. 

Families Recommended For New Designs 

0.2A 4A 6-SSA OVERMOLDED ;;.2SA 

/ , I -. ~f 
' , r. 

PACKAGES l§ 
It( 

(Formerly TO-92) (C-77) (TO-220) (342-01) (174-03, 311-01) 
(TO-226AA) 

2N50BO-4 2NB23B-41 2NB394-9 MCR525 2N3870-3 

MCR100 MCR10B 2NB400-5 MCR5B8 2N389B-9 

MCR101-4 C10B 2NB504-9 MCR5B9 2N6171-4 

MCR120 C122 MCR63-5 
SCRs 

MCR22 MCR72 MCR3835 

MCR218 MCR3935 

MCR264 C35 

MCR265 C228-9 

MAC91-96 2N60B8-74 2N6342A-9A MAC515 2N5441-6 

MAC91A-9BA 2N6068A-75A MAC15,A MAC525 2NB157-9 

2NB068B-75B MAC220-3 2N61 BO-5 

MAC222A TB400-1 

MAC223A T641 0-1 

T2800-2 TB420-1 
TRIACS 

T2500 

SC141 

SC14B 

MAC224 

MAC228 

UJT 2N4870-1 

UJT MU4891-4 

PUT 2NB027-8 
TRIGGERS 

PUT MPU131-3 

DIACS 1N5758-B1 

SBS MBS4991 

All devices have glass passivation for controlled high-temperature operation. For new designs, the plastic units offer the best cost/performance 
tradeoff for large production runs. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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4800 

1'2204 

DISCRETE SEMICONDUCTORS 

MAKE THE WHOLE WORLD DC! 

® MOTOROLA 

SEMICONDUCTORS 
RECTIFIERS 

P.O. BOX 20912. PHOENIX, ARIZONA 85036 

Offering the user a broad line of rectifiers to fit all design requirements is what made us the unquestioned leader in this field. 
And quality, reliability and competitive prices are what keep us there. 

~ 
GENERAL ULTRA-FAST FAST 

10 VR PURPOSE RECOVERY RECOVERY SCHOnKY 
BRIDGES BRIDGES 

II 
20-45 

~ 
1N5391-9 

, ' 1N4001-7 

#I MR5059-MR50S1t 
MUR105-MUR120 1N4933-7 1N5817-9 

SO-1000 t------- MRB10 series MBR120P series 
MOA920A series 

" " MOA100N series 
MOA200' series 

3/ 

20-45 

/ 
1N4997-1N5003 
1N5400-9 
1N4719-25 M R830 series MBR320P series - MR500 MUR800-MUR820 MR850 series 1N5820-2 

II 
r------- MR910 series MBR1020 series 1, 

50-1000 MBR1520CT series 2 

20-45 ~, MBR735-MBR745 

~ ~. fjJ 
MR750 series MR820 series MBR835-MBA845 3 

1-------- MUR80D-MUR820 1 N3879 series MBR320M series 
1N5823-5 

SA SO-1000 MOA970A series 1 N3879A series 
MBA1020 series 1 
MBA1520CT series 2 

20-45 

" 
MR1120 series 

II 1 N1199,A,B series MUR1605CT- MBR1S45 
1N1199C series MUR1S20CT 

1 N3889 series 1N5S26-8 
-------- MUR800-MUR820 

1 N3889A series MBR1520 series 

5A SO-1000 • MOA800' series MUR1500- MBR1020 series 1 
MOA 1200' series MUR1520 MBR1520CT series 2 
MOA980 series 

20-45 

~~ 
1N1191 series 
MR20008 series 

II 1 N3491 series 

~ MR2500 series 1 N3899 series MBR2045CT 
50-1000 

' ~/ ~ MR2400 series MR2400F series 1N5829-31 
\. f------- MBR2520 series 

25A r- MOA2500'FR' series 
, , 

MOA2550 series ~. ,~ - - MOA990 series 

20-45 ';'~ l' MBR3045PT j * ~ 
1 N3S59 series 

MBR3545CT 3 1N1163 series 
R710XPT S041, MBR3520 series 

50-1000 1-------- MUR3020PT 
1 N3909 series 1 NS095-6 MOA3500'FR' series 

MBR3020CT series 35A file, MOA3500 series 
~ S0241 

20-45 ~~ MBRS045CT 3 

~~-- , 
1N5832-4, 

! 1 N 1183A series MBR4020 series 
'jj1 1J MR5005 series 1NS097/8,8051, .' Y , r------- MR8S0 series 

50-1000 

9~jr MR870 series MBRS020 series, 
MBR7520 series 

5A S05171, MBRS020B 

I ~ r MBR8045 3 
MBRS545, 3 

35-45 
POWERTAP 

li , MBR12045CT 

50-400 
MUR10020CT MBR20045CT 

MBR30045CT 
300A 

'UL Recognized tAvalanche 1 Single-diode TO-220 2 Dual-dlode TO-220 3-175°C Schottky 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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4800 DISCRETE SEMICONDUCTORS 4800 

high voltage silicon rectifiers p!!!i!!I ERiE I 
fast recovery, HX flow leakage, HV MURATA ERIE NORTH AMERICA, INC. 

._--== --,---= 
=r 
ill' ~"'-

ACTUAL SIZES 

t-I-t 

CJ • --J LI--
d 

Murata Erie high voltage silicon rectifiers are avail-
CASE STYLE able with peak reverse voltage ratings from 1 KV to 

"P" . 30KV, in either transfer molded or epoxy protected 
- _. __ .......... %.. " ....... _ .. _._._'> packages. Features include nanoampere leakage, 

CASE STYLE compact design and high reilability over a wide tem-
"M" perature range. These rectifiers have found applica-

CASE STYLE tions in numerous military, industrial and aerospace 
"E" projects. 

CASE STYLE Dimensions (Inches) 
uTn 

Case L D I 
CASE STYLE Style (Max.) (Max.) (Min.) d 

uLIl 

P .130 .085 .75 .015 

<::) M .25 .105 .75 .015 

E .S25 .20 .70 .015 
I I 

T 1.03 .2S 1.0 .030 ~,D,--

L 1.70 .235 1.00 .030 

ELECTRICAL CHARACTERISTICS AND RATINGS 

==-II 
0 u I!! GI 'i5.~ 

~ 
GI 

I!! ~J 
::I '" u ! c GI- II t::.: 0 0 a: ... III/) &t ... II 

a: a: c ",N @) 
D- GI 

15": ~ II" S 
.. 

.;e:. =i ~1 
II i ::I 

':u 0 .. 
II>; 

u c '" II 
C'" 

l!u "c ~~ I c D- C 
IIC 

~ E 0 ea: ... - lii1 ~in I-ii 0 i :e;. !t:. II ~ -"=a: !o a:= D- II 0 
GIll 1111 0 0 0'" II~ II D- II ;;: 
a:", II", 11. ... 

U:@) Max. Reverse I!! III U 0 '" i .. -,,=11 Doll M@) GIl- M 

= 
! GI 11= c= =~ Current >~ II 

,Q GI :..: -0 :ii!~ i!c II 0 3!! 
E i ::E> ::E~ (I,) @ P.R.V. ::E ::E ;;; 

II 
::I " Z II At At 0 
"I: III Volts Volts mA Volts 25°C 100°C i :. II 

U Peak Peak DC DC nA p.A p.S pF °C °C u 
HV10P P 1000 1500 50 5.0 10 1.0 2.5 150 1 Brown Dot 
HV10M M 1000 1500 50 5.0 10 1.0 2.5 150 Cathode Band 
HX10P P 1000 1500 40 7.5 100 3.0 0.25 125 2 Brown Dots 
HX10M M 1000 1500 40 7.5 100 3.0 0.25 125 Cathode Band 

" HV20P P 2000 3000 50 5.0 10 1.0 2.5 150 1 Red Dot 
HV20M M 2000 3000 50 5.0 10 1.0 2.5 150 Cathode Band 

" HX20P P 2000 3000 40 7.5 100 3.0 0.25 125 2 Red Dots 
HX20M M 2000 3000 40 7.5 100 3.0 0.25 125 Cathode Band 

--
* HV30P P 3000 4500 50 5.0 10 1.0 2.5 150 1 Orange Dot 
" HV30M M 3000 4500 50 5.0 10 1.0 2.5 150 -55 Cathode Band 
* HX30P P 3000 4500 40 7.5 100 3.0 0.25 125 to 2 Orange Dots 
* HX30M M 3000 4500 40 7.5 100 3.0 0.25 125 +175 Cathode Band 

" HV40P P 4000 SOOO 50 5.0 10 1.0 2.5 0.5 150 1 Yeilow Dot 
" HV40M M 4000 SOOO 50 5.0 10 1.0 2.5 150 Cathode Band 
" HX40P P 4000 6000 40 7.5 100 3.0 0.25 125 2 Yeilow Dots 
* HX40M M 4000 6000 40 7.5 100 3.0 0.25 125 Cathode Band 

* HV50P P 5000 7500 50 5.0 10 1.0 2.5 150 1 Green Dot 
*HV50M M 5000 7500 50 5.0 10 1.0 2.5 150 Cathode Band 
"HX50P P 5000 7500 40 7.5 100 3.0 0.25 125 2 Green Dots 
*HX50M M 5000 7500 40 7.5 100 3.0 '0.25 125 Cathode Band 
HX50E E 5000 7500 40 7.5 100 3.0 0.25 125 Cathode Band 

*HV80ML M 8000 12000 25 10.0 50 3.0 2.5 150 Cathode Band 
* HX80ML M 8000 12000 20 15.5 100 5.0 0.25 125 Cathode Band 

HTV100 T 10000 15000 5.0 25 100 5.0 0.25 100 
-55 

Cathode Band 

*HTV125S E 12500 18000 5.0 30 100 5.0 '0.25 125 to Cathode Band 

"HTV150S E 15000 20000 5.0 30 100 5.0 0.25 125 
+150 

Cathode Band 
.. • NOTE: Further encapsulation IS recommended for rectifiers marked "'."' 

__ ERiE I. 
MURATA ERIE ~ORTH AMERICA, INC. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1*2205 



4800 DISCRETE SEMICONDUCTORS 

ECG® Sylvania 
Universal Replacement Semiconductors 

Maintenance - Routine Preventive Maintenance 

Repair - Repair of Equipment Failures 

Operations - Internal Equipment Development 

TRANS'ISTORS ................................................. . 47 case styles to fit almost every application 

Both Silicon and Germanium Bi-Polar Types ................................................................................. . 
Complementary Pairs ..................................................................... . 
Bi-Polar Selector Guide (Silicon & Germanium) ...................... .. 
RF Selector Guide .............................................................. : .......... . 
Field Effect Transistors (FET) ..................................................... . 
Darlington Power Transistors ........................................................ .. 

DIODES AND RECTIFIERS ............................ .. 
General Purpose ............................................................................ .. 
PIN Diodes ....................................................................................... . 
HV Rectifiers ................................................................................... . 
Varistors (Temperature Compensating Diodes) ........................ .. 
Varistors (Voltage Compensating Diodes) .................................. .. 
Varactors (Variable Capacitance Diodes) .................................... .. 
Bridge Rectifiers ............................................................................. . 
HV Rectifiers (Avalanche Silicon) ................................................ .. 

ZENER DIODES 

Up to 200 watts, up to 1500 volts 

Covering RF Power devices to 870 MHz 
Single and Double gate for high and low frequency 
Gain up to 90K, power up to 250W, IC to 50A 

38 case styles for most applications 
Both Silicon and Germanium 
For fast switching 
Voltages to 45,000 volts 
Biasing diodes for hostile environments 

For tuning, AFC 
1 Amp to 40 Amps, up to 1000 volts 
High voltage and high current 

From V2 to 50 watts, from 2.4 to 200 volts 

INDUSTRIAL RECTIFIERS .............................. From 3 to 2200 Amps up to 1600 volts 

SILICON CONTROLLED RECTIFIERS (SCR) 
Commutating (Phase Control) ...................................................... .. 
Switching ........................................................................................ .. 
Gate Turn Off .................................................................................. .. 

0.8 to 1200 Amps, voltages to 1200v 
Frequencies to 16 kHz 
For unusual applications 

4800 

TRIACS ............................................................. . 0.8 to 40 amperes, with voltages up to 1000 v in a variety 
of case styles to accommodate most applications 

MICROPROCESSORS/RAM's ...................... .. Three popular microprocessors (6800, 6802, 8080A), 8 
peripheral circuits and 8 RAM's. 

FOR NEAREST STOCKING DISTRIBUTOR 
SEE MANUFACTURER'S DIRECTORY OR CALL 1-800-225-8326 

PhilipsECG 
A North American Philips Company 

1·2206 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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4800 DISCRETE SEMICONDUCTORS 4800 

ECG® Sylvania 
Universal Replacement Semiconductors 

LINEAR INTEGRATED CIRCUITS Op amps, wide band amplifiers, single and dual com
parators, voltage regulators, VCO's, Audio PO's, zero 
crossing switches and timing circuits. Some in choice 
of package styles. 

Linear IC and Module Circuits ....................................................... . 

OPTO-ELECTRONIC DEVICES " ................... . 
Discrete LED Indicators ................................................................. . 
Infrared Emitting Diodes ............................................................... . 
Phototransistor Detectors ............................................................... . 

Red, orange, green, yellow and IR, in both narrow and 
wide angle. Photo-transistors to cover the IR and visible' 
spectrum. Optoisolators with transistor, Darlington, SCR 
or TRIAC outputs. Both 1 and 2 digit numeric displays .. 

Optoisolators ................................................................................... . 

INTERFACE INTEGRATED CIRCUITS 
Display Driver Circuits ................................................................... . 

Analog and digital IC's for both decoding and driving 
from both CMOS and TTL logic. 

Display Driver Outlines ................................................................... . 

DIGITAL INTEGRATED CIRCUITS ................. . 
CMOS ................................................................................................ 4000, 4500 series and 40000 series. 
TTL (Including 74C CMOS Series) ................................................ 74C, 74L, 74H, 74LS. 74S and 7400 series. 
DTL .............. ; ................................................................................... .. 
HTL .................................................................................................. .. 
RTL ................................................................................................... . 

SPECIAL PURPOSE DEVICES ....................... . 
Silicon Unijunction Transistors (UJT) ........................................... . 
Programmable Unijunctlon Transistor (PUT) ............................... . 
Silicon Bilateral Switch (SBS) ...................................................... .. 
Silicon Ul'lilateral Switch (SUS) ..................................................... . 
Silicon Asymmetrical Switch (SAS) . 
Silicon Controlled Switch (SCS) .................................................. .. 
Bilateral Trigger Diodes (DIACs) ....................... : ........................ .. 
Metal Oxide Varistors (MOV) ........................................................ .. 

545-page Philips ECG Master Guide ... 
3,000 ECG types that replace 
over 200,000 industry numbers. 

FOR NEAREST STOCKING DISTRIBUTOR 
SEE MANUFACTURER'S DIRECTORY OR CALL 1-800-225-8326 

PhilipsECG 
A North American PMips Company 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2207 



THYRISTORS 
A thyristor is a four-layer semicondvctor 
(pnpn) that can be switched from an 
OFF to an ON state. This is usually done 
by a voltage or current pulse to the gate 
terminal. The device will then continue 
to conduct so long as the principal cur
rent of the device flows through the 
thyristor's two main terminals. 

In many respects a thyristor is analo
gous to an electromechanical latching 
relay. In fact, thyristors have largely re
placed these relays in newer equipment 
designs. But, misapplications and/or 
failure to fully understand the parame
ters of these and other solid state de
vices often leads to catastrophic field 
failures. 

The terminology shown on this page 
has been condensed from common in
dustry data books and is intended to be 
a guide for the engineer. 

SCR TRIAC 

ANOD~ J.)~:#l 

~GATE-7I 
MAIN 

CATHODE TERM #2 

di/dt: Critical rate of rise of ON state cur
rent is the user's maximum design limit 
(Fig. 1). 

diR/dt: Rate of decay of ON state current 
(Fig. 1 & 2). 

dv/dt (critical): Rate of rise of OFF state 
voltage. Lowest voltage rate of rise to 
cause a thyristor to turn ON. 

dv/dt (reapplied) : Rate of rise of 
reapplied OFF state voltage. 

IFsM : Nonrepetitive ON state surge cur
rent in diodes. Maximum peak value of 
V2 cycles (60 Hz) a diode can withstand 
up to 100 times in its lifetime. 

IrSM: Nonrepetitive ON state surge cur
rent in thyristors. Maximum peak value 
of 60 Hz cycles a thyristor can with
stand up to 100 times in its lifetime. 

IORM/IRRM: Maximum peak forward/ 
reverse leakage current at specified 
temperature and repetitive conditions. 

IGOM : Continuous gate currqnt not to 
trigger. Highest dc gate current that will 
not cause thyristor to switch from OFF 
to ON at a specific temperature. 

- FORWARD 

VOLTAGE 

REVERSE 
VOLTAGE 

FORWARD 
CURRENT 

REVERSE 
CURRENT 

VDRM 

ITM 

Fig. 1. Concurrent voltage 
and current waveforms 

-IR(REC) or lOS 

Fig. 2. Recovery current 
wavefonn 

IGT: Continuous gate trigger current. Ab
solute minimum gate current required 
to switch thyristor from OFF to ON. 

IH: Holding Current. Minimum current 
required to hold thyristor ON. 

IL : Latching current. Minimum current 
required to hold thyristor ON after re
moval of gate drive. 

I,RECI; Recovery current. Peak value of 
reverse current during recovery or turn 
OFF (Fig. 1 & 2). 

los: Overshoot current. See IRIRECI' 

12t: Maximum ON state, short time 
thermal capacity of the silicon element 
for operations less than V2 cycle of 1800 

conduction angle. 

InAvl : Average ON state current (max.) 

QRR: Reverse recovered charge (Fig. 1). 

R8JC: Junction-to-case thermal resis
tance in degrees C per watt. 

TCIMAXI: Max. allowable case tempera
ture. 

TJIMAXI: Maximum allowable junction
temp. 

td: Delay time. Interval between a 
specified point at beginning of gate 
pulse and the instant at which the prin-

ANODE 
VOLTAGE 

ANODE 
CURRENT 

~" I CURRENT 

, 

I - I I+----+- ton_' 
, I 
I ' , I 
, I 
I I 
, I , 

tJ 
Fig. 3. rum-on time wavefonns 

cipal voltage drops to a specified value. 
(OFF-ON) (Fig. 3) 

ton: Turn-on time. The sum of delay time 
and rise time. (OFF-ON) (Fig. 3) 

to: Turn-off time. Time betweenprinci
pal current reaching zero and the in
stant thyristor can block forward volt
age without turning ON. (Fig. 1) 

t,: Rise time. Time between principal 
voltage dropping from one value to a 
second lower value when thyristor turns 
from OFF to ON. (Fig. 3) 

t,,: Reverse recovery time. (Fig. 2) 

VORM/VRRM: Maximum repetitive peak 
OFF state/reverse voltage excluding 
non-repetitive transients. 

VosMNRSM: Maximum non repetitive peak 
OFF state/reverse voltage. 

VFMNTM: Maximum forward voltage drop 
at a specific forward current and case 
temp. 

VGOM : Gate non trigger voltage. Highest 
dc voltage that will not cause thyristor 
to switch from OFF to ON. 

VLATCH : Latching voltage. Voltage re
quired for thyristor to latch ON at a 
given gate current and junction temp. 

VTMIOY_NI: Dynamic ON state voltage. 
TranSient ON state voltage of thyristor 
when triggered into conduction for a 
given load and time. 



DISCRETE SEMICONDUCTORS 4800 

INDUSTRIAL SELENIUM RECnFIERS 
Selenium Surge Suppressors Polarized (DC) Non Polarized lAC) Max. DC Volts 25·750 Max. Clamping Volts 16·1800 Peak Current Rating 3A·270A 

DIRECTRON ELEVATOR CONTROL 
RECTIFIERS 

AC 
Input Units 

Part Volts Re· 
No. Up To Phas'e Amps quired 

CD260 260 lrp 1.5 2 
3rp 2.2 3 

DD260 260 lrp 2.2 2 
3rp 3.3 3 

ED260 260 lrp 3.4 2 
3rp 5.1 3 

FD260 260 lrp 6.6 2 
3rp 10. 3 

GD260 260 lrp 10. 2 
3rp 15. 3 

COMPACT UNIT (Double Decker) 
3D260 I 260 i 3rp I 3. 

CENTER TAP 

HALF WAVE 
(blocking) 

lrp FWB 

31) fWB 

otis 
Part No. 
230AVl 
230ASl 
230ARl 
230AR3 
230AZl 
230AZ2 
230AY3 
230AYl 
230AU 
230Al2 
230Al3 
230AGl 
230AJl 
230AWl 
230BAl 
230BJ3 
230BJ4 
230BJ5 

1 

lav In-
l4V Out 

FAST QUOTATIONS 
24 HOUR SERVICE ON CUSTOM BUILT RECTIFIERS. 

SEND US YOUR SAMPLES. 

IN STOCK 
RECTIFIER TRANSFORMERS, HIGH CURRENT CHOKES, INVERTERS; 
DC POWER SUPPLIES: 
115V·220V Input 0·48VDC Output Current: 0·500 Amps 

Complete Secondary Facilities for Specialized Equipment. 
Custom Built Transformers and Chokes. Power Supplies to Your Specifications. 

FULL WAVE BRIDGE RECTIFIERS, SINGLE PHASE, 
RESISTIVE-INDUCTIVE LOADS 

36V In- 54V In- l30V In- l60V In- 260V In-
2av Out 42V Out 100V Out l30V Out 200V Out 

Max. Max. Max. Max. Max. Max. 
No. Amps No. Amps No. Amps No. Amps No. Amps No. Amps 

A18 1/2 A36 1/2 A54 1/2 A130 1/2 A160 1/2 A260 1/2 
B18 1 B36 1 B54 1 B130 1 Bl60 1 B260 1 
C18 2 C36 2 C54 2 C130 2 C160 2 C260 2 
DIS 3 D36 3 D54 3 D130 3 D160 3 D260 3 
E18 4 E36 4 E54 4 E130 4 E160 4 E260 4 
FlS 6 F36 6 F54 6 Fl30 6 Fl60 6 F260 6 
G18 10 G36 10 G54 10 G130 10 G160 10 G260 10 
HIS 12 H36 12 H54 12 H130 12 H160 12 H260 12 
J18 15 J36 15 J54 15 J130 15 J160 15 J260 15 
KlS 20 K36 20 K54 20 Kl30 20 K160 20 K260 20 
US 24 l36 24 l54 24 L130 24 L160 24 l260 24 
MIS 30 M36 30 M54 30 M130 30 M160 30 M260 30 
PIS 36 P36 36 P54 36 P130 36 P160 36 P260 36 
RlS 50 R36 50 R54 50 R130 50 RI60 50 R260 50 

220V Three Phase available ••. up to 1000 amps. 
HAlF·WAVE, CENTER·TAP, DOUBLER, TRIPlER or 3-PHASE - Quotations on request. 
Minimum Order - $50.00. 'Prices on Request - Quantity Discount - Prices Subject to Change. 

HJ·A·SIL HI6H·AMPERE SILICON RECTIFIERS 
FEATURES 
• High Operating Temperature, 1900 C 

(Up to 1200 C ambient) 
• High Operating Voltage 

(Up to 600 p.i.v_) 
• High Efficiency 

(99% compared to about 
75% for selenium) 

• Excellent Regulation 
(4% compared to about 
15% for selenium) 

CENTER-TAP 
AC 

Input 
Stock Volts 

No_ Up To 
SI-CT-A lS-0-lS 
SI-CT-B 36-0-36 
Sl-CT-A 18-0-18 
Sl-CT-B 36-0-36 
Sl-CT-D 72-0-72 
Sl-CT-F 140-0-140 
SK-CT-A 18-0-lS 
SK-CT-B 36-0-36 
SK-CT-D 72-0-72 
SK-CT-F 140-0-140 
SM-CT-A lS-0-lS 
SM-CT-B 36-0-36 
SM-CT-D 72-0-72 
SM-CT-F 140-0-140 
SO-CT-B 36-0-36 

3<1> BRIDGE 
AC 

Input 
Stock Volts 
No. Up To 

Sl-PH-A 36 
Sl-PH-B 72 
Sl-PH-C 105 
Sl-PH-D 140 
Sl-PH-E 220 
SK-PH-E 220 
SM-PH-E 220 
SO-PH-E 220 

DC Max_ Max_ 
Output Amps Amps 
Volts Self Fan 
Up To Cooled Cooled 

16 40 SO 
32 40 SO 
16 50 100 
32 50 100 
64 50 100 

125 50 100 
16 100 200 
32 100 200 
64 100 200 

125 100 200 
16 200 400 
32 200 400 
64 .200 400 

125 200 400 
32 400 800 

DC Max. Max. 
Output Amps Amps 
Volts Self Fan 
Up To Cooled Cooled 

48 75 150 
96 75 150 

144 75 150 
188 75 150 
290 75 150 
290 100 200 
290 200 400 
290 400 800 

All above ratings based on 300 C ambient. Fan-cooled ratings based on air velocity of 1000 linear ft/minute. 
For resistive or Inductive loads, as rated. For capacitive or battery loads, derate amperage 20%. Doublers, 
triplers, 3 phase half wave and 3 phase center·tap also available. Custom-built stacks, 24 hour service. 

MANUFACTURED BY 

_SANFORD-MILLER CORP. 

1<1> BRIDGE 
AC DC Max_ Max_ 

Input Output Amps Amps 
Stock Volts Volts Self Fan 

No. Up To Up To Cooled Cooled 
SA-BR-D 140 125 1 . 
SA-BR-F 280 250 1 . 
SC-BR-D 140 125 2 * 
SC-BR-F 280 250 2 * 
SD-BR-A 36 32 6 12 
SD-BR-D 140 125 6 12 
SD-BR-F 280 250 6 12 
SE-BR-A 36 32 10 20 
SE-BR-D 140 125 10 20 
SE-BR-F 2S0 250 10 20 
SF-BR-A 36 32 20 40 
SF-BR-D 140 125 20 40 
SF-BR-F 280 250 20 40 
SI-BR-A 36 32 40 SO 
SI-BR-B 72 64 40 SO 
SI-BR-C 105 90 40 SO 
SI-BR-D 140 125 40 SO 
SI.BR-F 2S0 250 40 SO 
SL-BR-A 35 32 50 100 
SL-BR-B 72 64 50 100 
Sl-BR-D 140 125 50 '00 
Sl-BR-F 2SO 250 50 100 
SG-BR-A 36 32 70 140 
SG-BR-B 72 19~ 70 140 
SG·BR-D 140 70 140 
SG-BR-F 280 250 70 140 
SK-BR-A 36 32 100 .200 
SK-BR-B 72 64 100 200 
SK-BR-D 140 125 100 200 
SK-BR-F 2S0 250 100 200 
SM-BR-A 36 32 200 400 
SM-BR-B 72 64 200 400 
SM-BR-D 140 125 200 400 
SM-BR-F 2S0 250 200 400 
SO-BR-B 72 64 400 SOO 
SO-BR-F 2S0 250 400 800 

~~"t\ Toll Free -800-645-5900 
" In NY Call- (516) 593-2025 

- _. 

DEPT_ E83, 8 JOHN STREET 
LYNBROOK, NEW YORK 11563 

TELEPHONE: (516) 593-2025 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2209 



4800 DISCRETE SEMICONDUCTORS 4800 

'w.~ 
TRIACS, SCRs, DIACS, SIDACS 

I i II i 4 P.O. BOX 61447 , DALLAS, TEXAS 75261 

~ TO-220 AB TO-220 AB 
DO-3S TO-92 TO-202 AB ISOLATED NON-ISOLATED TO-3 BASE 

HT E F L R p 

LOGIC TRIACS SIDACS TRIACS (Cont'd.) 
IT(RMS) PART NUMBER VORM IGT*(mA) PKG. TYPE PART NUMBER VOLTS PKG. TYPE IT(RMS) PART NUMBER VORM IGT(mA) PKG. TYPE 

L201E3 200 3 K10S0E 10S 
6 

02006R4 200 2S 
L201ES 200 S K1100E 110 04006R4 . 400 2S 

1 
L201E7 200 10 K1200E 120 E AMPS OS006R4 SOO 2S R L201E9 200 2S K1300E 130 06006RS 600 SO 
L401E3 400 3 E AMP L401ES 400 S K2000F1 200 
L401E7 400 10 K2200F1 220 F 02008F41 200 2S 
L401E9 400 2S K2400F1 240 04008F41 400 2S 

OS008F41 SOO 2S F L2001L3 200 3 06008FS1 600 SO 
L2001LS 200 S 

1.6 
L2001L7 200 10 02008L4 200 2S L2001L9 200 2S 02008LS 200 SO 

AMPS L4001L3 400 3 DIACS 8 04008L4 400 2S L4001LS 400 S 04008LS 400 SO L4001 L7 400 10 AMPS OS008L4 SOO 2S L 
L4001L9 400 2S 

L OS008LS SOO SO 
L2004L3 200 3 PART NUMBER Vso PKG. TYPE 06008LS 600 SO 
L2004LS 200 S HT-S760 28 
L2004L7 200 10 HT-32 32 0200BR4 200 2S 
L2004L9 200 2S HT-S761 32 04008R4 400 2S 
L4004L3 400 3 HT-S761A 32 OS008R4 SOO 2S R L4004LS 400 S HT-S762 36 06008RS 600 SO 
L4004L7 400 10 HT-35 40 

4 L4004L9 400 2S HT-40 4S 02010F41 200 2S 
AMPS L2004F31 200 3 HT-SO S8 HT 04010F41 400 2S 

L2004FS1 200 S HT-60 60 OS010F41 SOO 2S F 
L2004F71 200 10 HT-10S 113 06010FS1 600 SO 
L2004F91 200 2S HT-110 118 
L4004F31 400 3 F HT-120 12S 02010L4 200 2S 
L4004FS1 400 S HT-130 138 02010LS 200 SO 
L4004F71 400 10 HT-200 .200 04010L4 400 2S 
L4004F91 400 2S HT-220 230 10 04010L5 400 50 HT-240 2S0 OS010L4 SOO 2S L ·IGT in Quadrants I, II, III, & IV AMPS OS010LS SOO SO 

QUADRACS 06010LS 600 SO 
OB010LS .800 SO 

(Internal Diac Trigger) 

TRIACS 
02010R4 200 2S 

IT(RMS) PART NUMBER VORM VOLTS PKG. TYPE 04010R4 400 2S 
OS010R4 SOO 2S R 1.6 02001LT 200 06010RS 600 SO 

04001LT 400 IT(RMS) PART NUMBER VORM IGT(mA) PKG. TYPE OB010RS BOO SO 
AMPS 

30-40 L 0201E3 200 10 02012LS 200 SO 
3 02003LT 200 0201E4 200 2S 04012LS 400 SO 

AMPS 04003LT 400 0401E3 400 10 E OS012LS SOO SO L 1 0401E4 400 2S 06012LS 600 SO 
02004FT1 200 AMP 02001L3 200 10 12 OB012LS BOO SO 
04004FT1 400 30-40 F 02001L4 200 2S 
05004FT1 500 04001L3 400 10 AMPS 02012RS 200 SO 

4 06004FT1 600 04001L4 400 2S 04012RS 400 SO 

AMPS 02004LT 200 L OS012RS SOO SO R Cl2003L3 200 10 06012RS 600 SO 04004LT 400 30-40 L 3 02003L4 200 2S 08012RS 800 SO OS004LT SOO 04003L3 400 10 
06004LT 600 AMPS 04003L4 400 2S 0201SLS 200 SO 

02006FT1 200 02004F31 200 10 0401SLS 400 ' SO 
04006FT1 400 30-40 F 02004F41 200 2S OS01SLS SOO SO L OS006FT1 500 04004F31 400 10 0601SLS 600 SO 

6 06006FT1 600 04004F41 400 2S F 15 OB01SLS 800 SO 

02006LT 200 OS004F41 SOO 2S 
AMPS 06004F41 600 2S AMPS 04006LT 400 L 0201SRS 200 SO 

OS006LT SOO 30-40 0401SRS 400 SO 02004L3 200 10 OS01SR5 SOO SO 06006LT 600 02004L4 200 2S 0601SRS 600 SO R 
02008FT1 200 4 

04004L3 400 10 0801SRS 800 SO 
0400BFT1 400 F 04004L4 400 2S 
0500BFT1 SOO 30-40 

AMPS 05004L3 SOO 10 L 
0600BFT1 600 OS004L4 SOO 2S 0202SLS 200 SO 

8 06004L4 600 2S 0402SLS 400 SO 

AMPS 0200BLT 200 OB004L4 BOO 2S OS02SLS SOO SO L 
0400BLT 400 L 0602SLS 600 SO 
OS008LT SOO 30-40 02004R4 200 25 
0600BLT 600 04004R4 400 25 0202SR5 200 SO 05004R4 500 25 R 25 0402SR5 . 400 SO 02010FT1 200 06004R5 600 50 0502SR5 sao SO R 04010FT1 400' 30-40 F 02006F41 200 25 

AMPS 0602SR5 600 SO OS010FT1 soo 
10 OS010FT1 600 04006F41 400 2S 

OSOOSF41 sao 25 F 0202SP 200 BO 
AMPS 02010LT 200 OS006FS1 600 SO 0402SP 400 BO 

04010LT 400 30-40 6 0200SL4 200 25 OS02SP SOO BO 
OS010LT SOO 0602SP 600 BO 
06010LT 600 AMPS 02006LS 200 SO P L 04006L4 400 25 02040P 200 100 

15 
0201SLT 200 0400SLS 400 SO L 40 04040P 400 100 0401SLT 400 30-40 OSOOSL4 SOD 2S 

AMPS OS040P SOO 100 
AMPS OS01SLT 500 OS006LS 500 50 06040P 600 100 0601SLT 600 06006LS 600 SO 

1·2210 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4800 DISCRETE SEMICONDUCTORS 4800 

!iiiii 
",!S~g~ TRIACS, SCRs, DIACS, SIDACS 

THYRISTOR SPECIALIST 
P.o. BOX 61477 DALLAS. TEXAS 75261 

SENSITIVE SCR's SEN. SCR's (Cont'd.) SCR's (Cont'd.) 
V ORM V OAM 

IGT(,.A) PKG. TYPE IT(RMS) PART NUMBER 
V OAM 

IGT(mA) PKG. TYPE IT(RMS) PART NUMBER V RAM IGT(,.A) PKG. TYPE IT(RMs) PART NUMBER V RRM V RRM 

EC103Y 30 200 S030BFS21 30 200 EC103Yl 30 10 S030BFS31 30 500 S0308R 30 15 EC103Y2 30 50 S050BFS21 50 200 8 S050BR 50 15 EC103Y3 30 500 S050BFS31 50 500 S100BR 100 15 EC103A 100 200 S100BFS21 100 200 F AMPS S2008R 200 15 R EC103Al 100 10 S100BFS31 100 500 S400BR 400 15 EC103A2 100 50 S2008FS21 200 200 S600BR 600 15 EC103A3 100 500 S200BFS31 200 500 EC103B 200 200 S400BFS21 400 200 EC103Bl 200 10 
8 S400BFS31 400 500 EC103B2 200 50 

S0310Fl 30 15 EC103B3 200 500 AMPS S030BLS2 30 200 S0510Fl 50 15 EC103C 300 200 S030BLS3 30 500 S1010Fl 100 15 EC103Cl 300 10 S050BLS2 50 200 S2010Fl 200 15 F EC103C2 300 50 S050BLS3 50 500 S4010Fl 400 15 .8 EC103C3 300 500 S100BLS2 100 200 L S6010Fl 600 15 EC103D 400 200 E S100BLS3 100 500 10 AMPS EC103Dl 400 10 S200BLS2 200 200 
EC103D2 400 50 S200BLS3 200 500 AMPS EC103D3 400 500 S400BLS2 400 200 S0310L 30 15 EC103E 500 200 S400BLS3 400 500 S0510L 50 15 EC103El 500 10 S1010L 100 15 EC103E2 500 50 S0310FS21 30 200 S2010L 200 15 EC103E3 500 500 S0310FS31 30 500 S4010L 400 15 EC103M 600 200 S0510FS21 50 200 S6010L 600 15 EC103Ml 600 10 S0510FS31 50 500 
EC103M2 600 50 S1010FS21 100 200 F L EC103M3 600 500 S1010FS31 100 500 
2N5060 30 200 S2010FS21 200 200 S0312L 30 20 
2N5061 60 200 S2010FS31 200 500 S0512L 50 15 .9 2N5062 100 200 S4010FS21 400 200 S1012L 100 20 

AMPS 2N5063 150 200 10 S4010FS31 400 500 S2012L 200 20 
2N5064 200 200 S4012L 400 20 

AMPS S0310LS2 30 200 S60.12L 600 20 S0301LSI 30 100 S0310LS3 . 30 500 12 S0301LS2 30 200 S0510LS2 50 200 
S0301LS3 30 500 S0510LS3 50 500 AMPS S0501LSI 50 100 S1010LS2 100 200 

L S0312R 30 15 S0501LS2 50 200 S1010LS3 100 500 S0512R 50 15 S0501LS3 50 500 S2010LS2 200 200 S1012R 100 20 
R Sl 001 LSI 100 100 S2010LS3 200 500 S2012R 200 20 S1001LS2 100 200 S4010LS2 400 200 S4012R 400 20 

1.6 S1001LS3 100 500 S4010LS3 400 500 S6012R 600 20 S2001LSI 200 100 
AMPS S2001LS2 200 200 SCR's S2001LS3 200 500 

S4001LSI 400 100 S0315L 30 30 
S4001LS2 400 200 

PART NUMBER 
V ORM 

IGT(mA) PKG. TYPE S0515L 50 15 
S4001LS3 400 500 IT(RMS) V RRM S1015L 100 30 
S0303LSI 30 100 L 15 S2015L 200 30 L S0303LS2 30 200 S031E 30 10 AMPS S4015L 400 30 
S0303LS3 30 500 1 S051E 50 10 S6015L 600 30 
S0503LSI 50 100 S101E 100 10 

E SB015L BOO 50 
S0503LS2 50 200. AMPS S201E 200 10 

S401E 400 10 S0503LS3 50 500 
S601E 600 10 S1003LSI 100 100 

S0316R 30 30 3 S1003LS2 100 200 S0301L 30 10 S0516R 50 15 
AMPS 

S1003LS3 100 500 
1.6 S0501L 50 10 S1016R 100 30 S2003LSI 200 100 S1001L 100 10 16 S2016R 200 30 R S2003LS2 200 200 

AMPS S2001L 200 10 AMPS S4016R 400 30 S2003LS3 200 500 S4001L 400 10 S6016R 600 30 S4003LSI 400 100 S6001L 600 10 SB016R BOO 50 S4003LS2 400 200 L S4003LS3 400 500 S0303L 30 10 
n06Ql 15 200 3 S0503L 50 10 
n07Ql 15 500 S1003L 100 10 S0320L 30 30 
Tl06Yl 30 200 AMPS S2003L 200 10 S0520L 50 30 
n07Yl 30 500 S4003L 400 10 

20 S1020L 100 30 
Tl06Fl 50 200 S6003L 600 10 S2020L 200 30 
Tl07Fl 50 500 

S0304Fl 30 10 AMPS S4020L 400 30 
Tl06Al 100 200 

S0504Fl 50 10 S6020L 600 30 
Tl07Al 100 500 4 S1004Fl 100 10 SB020L BOO 50 

4 
Tl06Bl 200 200 

AMPS S2004Fl 200 10 Tl07Bl 200 500 
S4004Fl 400 10 L AMPS n06Cl 300 200 
S6004Fl 600 10 Tl07Cl 300 500 

F S0325L 30 30 n06Dl 400 200 S0306Fl 30 15 S0525L 50 30 Tl07Dl 400 500 
F S0506Fl 50 15 S1025L 100 30 n06El 500 200 S1006Fl 100 15 S2025L 200 30 n07El 500 500 S2006Fl 200 15 S4025L 400 30 Tl06Ml 600 200 S4006Fl 400 15 S6025L 600 30 n07Ml 600 500 6 S6006Fl 600 15 SB025L 800 50 

S0306FS21 30 200 
AMPS S0306L 30 15 25 S0306FS31 30 500 

S0506FS21 50 200 S0506L 50 15 AMPS 
S0506FS31 50 500 S1006L 100 15 L S0325R 30 30 
S1006FS21 100 200 S2006L 200 15 S0525R 50 30 
S1006FS31 100 500 S4006L 400 15 S1025R 100 30 
S2006FS21 200 200 S6006L 600 15 S2025R 200 30 R S2006FS31 200 500 S4025R 400 30 
S4006FS21 400 200 S0308Fl 30 15 S6025R 600 30 6 S4006FS31 400 500 S0508Fl 50 15 SB025R 800 50 S100BFl 100 15 

AMPS S0306LS2 30 200 S2008Fl 200 15 F 
S0306LS3 30 500 S4008Fl 400 15 
S0506LS2 50 200 8 S6008Fl 600 15 S0365P 30 50 S0506LS3 50 500 

S0565P 50 50 S1006LS2 100 200 L AMPS S030BL 30 15 65 S1065P 100 50 S1006LS3 100 500 S050BL 50 15 S2065P 200 50 P S2006LS2 200 200 S1008L 100 15 L AMPS S4065P 400 50 S2006LS3 200 500 S2008L 200 15 S6065P 600 50 S4006LS2 400 200 S400BL 400 15 
S4006LS3 400 500 S600BL 600 15 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'2211 



4800 DISCRETE SEMICONDUCTORS 4800 

\P SUicon Rectifiers and Bridges 
EpoxyAxiai 
Lead Rectifiers 
Fast Recovery (200 ns) 
or Controlled 
Avalanche. Glass 
passivated chips. 

Epoxy Bridge 
Rectifiers 
Fast Recovery (200 os) 
or Controlled 
Avalanche. Glass 
passivated chips. 

Integrated Bridge 
Rectifiers 
Fast Recovery (200 os) 
or Controlled 
Avalanche. Glass 
passivated chips. 

Schottky Barrier 
Rectifiers 
Extremely Fast 
Recovery « 10 os) 

High Temperature 
Schottky Rectifiers 
(175°C) 
Extremely Fast 
Recovery «10 os) 

1·2212 

V3 Series: 3 a, 100-200 a 
surge; 50 to I,OOOv 

VM Series: 1 a Bridge; 
50 to 1,000v 

• ~ 
VESeries: 
1 a; 25 to I,OOOv 

VS, VH, VJ Series: 2, 6 & 
10 a; 50 to I,OOOv 

VKSeries: 
30 a; 200 to 1,000v 

IN; vr, W Series: 10 to 36 a; 200 to 6OOv; press fit, stud, T03 
flange packages; full-wave bridge, center tap or three phase 

R700 Series: 30 a; 200 
to 6OOv; T03 package 

VSB Series: 750 rna 
Bridge; 20 to 40v 

VSKSeries: 
12 a; 20 to 40v 

VSKSeries: 
10 a; 20 to 45v 

VSK 231, 232 Series. 
60 a; 50 to 60v 

VSKSeries: 
1 to 5 a; 20 to 40v 

VSKSeries: 
6a; 20t04Ov 

VSKSeries: VSKSeries: VSKSeries: 
15 to 30 a; 20 to 45v 30 a; 20 to 40v 40 to 60 a; 20 to 45v 

VSKSeries: 
20 a; 20 to 45v 

VSK 31, 32 Series: 
30 a; 50 to 60v 

VSK 71, 72 Series: 
75 a; 50 to 60v 

VSK 2000 Series: 
200 a; 50 to 60v 

In the concept stage? Design stage? Full 
production? Look to Varo for the solution to your 
specific rectifier requirements. And count on 
reliability and economy as part of the answer. 
Standard devices are stocked for fast delivery; 
specially modified or cust9m designed/manu
factured devices can be shipped in minimum time. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



4800 DISCRETE SEMICONDUCTORS 4800 

~ Sllicon Rectifiers and Bridges 
EPI High Efficiency 
Rectifiers 
Fast Recovery 
(35 to 50 os) 

Very Fast Recovery 
Rectifiers 
Fast Recovery (100 os) 

High Voltage 
Silicon Rectifiers 
Fast Recovery (100 to 
250 os) or Standard 

VHESeries: 
1 to 6 a; 50 to 600v 

~ 
VHE 700 Series: 
30 a; 50 to 200v 

-
TG Series: 1 to 2 a; 
400 to 1,000v 

H 1700 Series: 
3 rna; 3 kV to 27 kV 

-~-~--
H 1601 Series: 70 to 
400 rna; 1 kV to 18 kV 

VHE 1400 Series: 
10 a; 50 to 600v 

VHE 2600 Series: 
50 a; 50 to 200v 

TG Series: 
8 a; 400 to 1,OOOv 

-
VA, VB, VG Series: 5 to 
200 rna; 1 kV to 20 kV 

VC Series: 1 to 2 a; 
2 kVto 12 kV 

VHE 2400 Series: 
20 a; 50 to 600v 

VHE 800 Series: 
70 a; 50 to 200v 

TG Series: 
16 a; 400 to 1,OOOv 

---
VF Series: 40 to 130 
rna; 5 kV to 50 kV 

High Voltage 
Rectifier Assemblies 
Fast Recovery (100 to 1\\\\\\\\\\\\\\\\\\\\\-" . 
250 os) or Standard 

'11111111111111111111111111111' 

11111111111111111111111I11111 

'11111111111111111111111111111' 

.1111111111111111111' 1111'1111. 

High Voltage 
Multipliers 

H Series: X-ray applications; 
220 rna, in oil; 75 kV to 200 kV 

H Series: PoDution control applications; 
500 rna to 1. 7 a in oil; 100 kV to 360· kV 

MH Series: Doubler, Tripier: 
Quadrupler; 2 rna; to 15 to 40 kV 

For application information, specifications or a 
sample device, call: (214) 271-8511 VARO 
Semiconductor, Inc., Box 469013, Garland, Texas 
75046-9013. TWX 910-860-5178 
© 1983 Varo Semiconductor I 5292 

The World's Leading 
Redifiei' CompaGY 

G' 
VARD 
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THYRISTORS· 
A thyristor is a four-layer semiconductor 
(pnpn) that can be switched from an 
OFF to an ON state. This is usually done 
by a voltage or current pulse to the gate 
terminal. The device will then continue 
to conduct so long as the principal cur
rent of the device flows through the 
thyristor's two main terminals. 

In many respects a thyristor is analo
gous to an electromechanical latching 
relay. In fact, thyristors have largely re
placed these relays in newer equipment 
designs. But, misapplications and/or 
failure to fully understand the parame
ters of these and other solid state de
vices often leads to catastrophic field 
failures. 

The terminology shown on this page 
has been condensed from common in
dustry data books and is intended to be 
a guide for the engineer. 

SCR TRIAC 

ANODrJr .. ~E~~ #1 

~GATE--?r 
MAIN 

CATHODE TERM #2 

di/dt: Critical rate of rise of ON state cur
rent is the user's maximum design limit 
(Fig. 1). 

diR/dt: Rate of decay of ON state current 
(Fig. 1 & 2). 

dvldt (critical): Rate of rise of OFF state 
voltage. Lowest voltage rate of rise to 
cause a thyristor to turn ON. 

dv/dt (reapplied) : Rate of rise of 
reapplied OFF state voltage. 

IFsM : Nonrepetitive ON state surge cur
rent in diodes. Maximum peak value of 
V2 cycles (60 Hz) a diode can withstand 
up to 100 times in its lifetime. 

ITsM : Nonrepetitive ON state surge cur
rent in thyristors. Maximum peak value 
of 60 Hz cycles a thyristor can with
stand up to 100 times in its lifetime. 

10RMIIRRM: Maximum peak forward/ 
reverse leakage current at specified 
temperature and repetitive conditions. 

IGOM : Continuous gate curr~nt not to 
trigger. Highest dc gate current that will 
not cause thyristor to switch from OFF 
to ON at a specific temperature. 

FORWARD 

VOLTAGE 

REVERSE 
VOLTAGE 

FORWARD 
CURRENT 

REVERSE 
CURRENT 

VDRM 

.: TURN : 
ITM :; OFF -: Iq 

dildl ,- -..: i diRldl 
o +; ORR 

I-Ip-: IRIREC) 
la-II Ib 

Fig. 1. Concurrent voltage 
and current wavefonns 

-IR(REC) or lOS 

Fig. 2. Recovery current 
wavefonn 

IGT: Continuous gate trigger current. Ab
solute minimum gate current required 
to switch thyristor from OFF to ON. 

IH: Holding Current. Minimum current 
required to hold thyristor ON. 

IL: Latching current. Minimum current 
required to hold thyristor ON after re
moval of gate drive. 

IIRECI; Recovery current. Peak value of 
reverse current during recovery or turn 
OFF (Fig. 1 & 2). 

los: Overshoot current. See IRIRECI' 

12 t: Maximum ON state, short time 
thermal capaCity of the silicon element 
for operations less than V2 cycle of 180" 
conduction angle. 

ITIAv): Average ON state current (max.) 

Q.R: Reverse recovered charge (Fig. 1). 

R8JC: Junction-to-case thermal resis
tance in degrees C per watt. 

TCIMAXI: Max. allowable case tempera
ture. 

TJIMAXI: Maximum allowable junction 
temp. 

td: Delay time. Interval between a 
specified point at beginning of gate 
pulse and the instant at which the prin-

ANODE 
VOLTAGE 

ANODE 
CURRENT 

~I CURRENT 

I' I 
I--+-Ion_' 
1 I 
I " 1 I 
1 I 
1 I 
1 I 
1 

1 
I 
I· 
I 
I , 

tJ 
Fig. 3. Tum-on time waveforms 

cipal voltage drops to a specified value. 
(OFF-ON) (Fig. 3) 

ton: Turn-on time. The sum of delay time 
and rise time. (OFF-ON) (Fig. 3) . 

to: Turn-off time. Time between princi
pal current reaching zero and the in
stant thyristor can block forward volt
age without turning ON. (Fig. 1) 

t,: Rise time. Time between principal 
voltage dropping from one value to a 
second lower value when thyristor turns 
from OFF to ON. (Fig. 3) 

t,,: Reverse recovery time. (Fig. 2) 

VORMIVRRM: Maximum repetitive peak 
OFF state/reverse voltage excluding 
non-repetitive transients. 

VosMNRSM: Maximum non repetitive peak 
OFF statelre.versevoltage. 

VFMNTM : Maximum forward voltage drop 
at a specific forward current and case 
temp. 

VGOM: Gate non trigger voltage. Highest 
dc voltage that will not cause thyristor 
to switch from OFF to ON. 

VLATCH: Latching voltage. Voltage re
quired for thyristor to latch ON at a 
given gate current and junction temp. 

VTMIOY!l): Dynamic ON state voltage. 
TranSient ON state voltage of thyristor 
when triggered into conduction for a 
given load and time. 



4800 DISCRETE SEMICONDUCTORS 

• 
HIGH VOLTAGE DISCRETES 
1.5 KV to 10 KV 
• 25 MA to 100 NS Recovery Time 

(Body Size .090" x .200") 

• 100 MA - 250 MA to 100 NS Recovery Time 
(Body Size .125" x .250") 

• 500 MA - 2 AMP to 100 NS Recovery Time 
(Body Size .200" x .250") 

~""''''''''I<~'' ¥"" ... ~,,,,,,,. I .... "'_ ~ .... J"''''_'''~~~ 

~'? "i""" ~ ~ ~ ",;!F~""!'" ,'! ~:';~,:;"":~,"&::';)"N':Jl':£jg;;;liJi 

HIGH or LOW VOLTAGE 
ASSEMBLIES 

H~GH VOLTAGE 
RECTIFIER STACKS 
Stacked High Voltage Discretes repotted to 
provide the PIV needed. Size made depend
ing on operating in air or oil media. 

Single bridge or multiple bridge configura
tions available or to your package criteria. 
Low voltage with or without MIL QPL 
Rectifiers. III 

HIGH VOLTAGE 
MULTIPLIERS 
Multipliers made with number of stages to 
yield output to 150 KV+. 

CUSTOM 
PACKAGING/PROCESSING 
• Packaging can be tailored to characteristics 
. and space 

• Processing of discretes or assemblies can 
be to specs or MIL. 

VOLTAGES MULTIPLIERS, INC. 
8711 West Roosevelt. Visalia, California 93291 • (209) 651-1402 

4800 
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5100 SWITCHES 

Far Switches • • . Who Else But 

W.TI:HI:IIIAIIIT 
Who else but the industry's leader in proven-quality standard size 

and miniaturized "option loaded" pushbutton, slide, lever switches .•. 
lighted & unlighted; single & multiple-station. 

Instrument Quality 
Slide Switches 

A broad line of standard siZe and miniatur
ized switches with features like "snap
slide" lifting, "double-wipe" slide switch
ing action for clean, effective contact over 
many years. 

New Series 62000 miniaturized right 
angle slide switches, 2C (OPOT) locking 
action, have knob actuator on the side -
offering especially low profile, PC board 
space savings. 

New spac&saving Series C63000 mini,
ature slide switches offer 4 polel2-' 
position switching for close PC mounting 
on .100 x .200 inch centers. 

Switchcraft offers a broad line of 
single-station pushbutton switches 
with large selection of circuits, ter
minal styles, colors, functions. 
Shown above is the Box Switch, 
Series BXR offering terminal 
versaiility,broad switching capa
bilities in minimum' space. 

The Company pioneered econom
ical, commercially-feasible multi
ple-station switches; Multi-Switch~ 
switches, with up to 18 stations. 

New P70000 Series lighted/unlighted miniature 
key switches offer deSigners variety of features; 
short stroke switching action; long life; audible 
"click" positive tactile feel for operation 
awareness. 

Series 98000 IBS miniaturized pushbutton 
switches have special versatility, low cost, low 
contact resistance (tested to 20 milliohms). IBS 
Multi-Switch key switches offer 10, 15, 20 mm 
centers; 1-12 stations; interlock, non-lock, push
lock/push-release. 

LeverSwitcties - Large variety of standard size/miniature switches; lighted/unlighted; 
up to 4POT in locking or momentary actions. Ratings up to 3 A, 300 W max.; AC 
non-inductive load. Lighted types have up to 8 A, 125 V AC contacts; up to SPOT 
SWitching. Levers can light different color for each position. 

Pushbutton Switches -lighted/unlighted, standard size/miniature. Oller tactile push
button action; legends; ultra-compact, space savings capabilities; dry circuit to high 
current; contacts; momentary/locking actions; color buttons; single-hole 

mount; solder/PC terminals. 

Industry's Innovator of SWitches, connectors, 
te/ecomponents, audio accessories" molded 
cable assemblies, keyboards. ( A R~t"'on company) 

Call 312-792-2700 5555 No. Elston Ave.,Chlcago, 111.60630 

5100 
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881 switches selection guide 

SWITCHES * Indicates MIL Type 
" ,. P.shbullon ',aailly'; :'P' I.i.;[, "~:l": 

1(, , I': I" I·:: )i '."'.:'.' 
'.'.' 

I:L~:;;,r, I" Ii:'. 
. 

:",'. .,' I, : "".. Gi , t> ,' .. .... : I:y I" 
'. 

,}, i • 
i, 

'" :' f i 
,"; .' "'.,:! 

.2 
I: ... .. '; .. ... -t I ':. ; ! i '.' ·i .".=" .. 

1 .; 
.s ';> .. ~ "C'"= J [ ',", ~ ~ ! ~ lit 

.' : '. I, .!!< .. :'1 lA I 
.. .. ~: . ~ ~ " = i !. ~. ! i! ;" g- .. ...' !i "". ! ~ "" !! I.. !k "u ~~. :g i!! ~ .. go = :E Si!! i :li II! ;; "{lj 

CI, IE· .... .. .. .. c;; c;; ., ..,.. .:Z: ;:; :z: 

Aerospace Optics 102226' 1'22~6' 

Alcoswitch! Augat 1·2224 1·2222 1·2222 1·2222 1·2220 1·2218 1·2222 '·2218 • • • • 
Alps Electric 1·2227 102227 1·2227 1-2227 1·2227 • 
AME 1·2237 
American Research 1.2228 • 
American Switch '·2229 '·2229 ,·2229 ,·2229 ,·2229 1-2229 • • 
AMP Inc. ,·2230 '·2232 '·2231 • • 
Arcoelectric 1·2238 ,·2238 '·2238 • • 
Capitol 1·2242 ,·2242 1·2242 1-2242 '·2242 • • 
Carlingswitch 1-2240 ,·2240 • • • 
Cherry ,,2243 ,·2243 ,·2243 102243 ,·2243 • 0 • • 
'Chicago Lock 1·2244 • • 
Cole Instrument '·2245' '·2245' • 
Crosspoint ,·2316 

Crouse-Hinds ,,2252 ,·2252 ,;2252 ,·2246 ,,2256 '·2246 ,·2257 • • 
Crouzet 1·2258 ,·2258 • 
Dal-ichi Shoji 102259 102259 ,·2259 ,·2259 ,·2259 • • 
Daven! Armtec 1·2239 ,·2239 ,,2239 • 
EAO 1·2271 '·227' ,·2271 ,·2271 • • • • 
Eaton 102263 '·2263 ,·2263 • • 
EECO 1·2260 1·2260 ,·2260 '·2261' • • • 
Electro-Mech ,·2272 ,,2272 ,·2272 1-2272 • • 
Electronic Components 1·2278 ,,2278 ,·2278 1·2278 102282 • 
Electroswitch ,·2277 ,·2277 ,·2277 • • 
Fifth Dimension ,,2284 • • 
Gordos ,·2288 1·2290 • • 
Grayhill '·2293' ,·2301 1·2300 '·2294' '·2302' 102302' ,·2297 102300 102297 • • • 
Hamlin 102213 • • 
Haseo Components ,·2314 
Hermetic Switch ,·2315 • • • 
Inter-Market 1'23t7 • 
Int'l Resource Services ,·2318 ,·2318 
Interswitch 1·2319 • 
ITT Jennings ,,2321 • • 
ITT Schadow ,·2322 102322 ,·2322 "2322 ,·2322 • • • • 
Janco Corp. 1·2327 102327' 1-2326' '·2326' • • • • • 
Landis & Gyr. 1·2330 • • 
Lede. '·2328 ,·2328 1-2328 1-2328 ,·2328 • • • 
Micro Switch!Honeywell 102331 1-2331 ,·2331 "233' 1·2331 1-2331 '·2331 1-2331 1-2360 • • • • • 
Oak Switch Systems ,·2383 ,·2383 ,·2383 1-2382 1·2382' • • • • 
Ohmite ,·2381 ,·2381 • • 
Omron ,·2384 1-2385 1-2385 ,,2384 • • • 
Oslo Controls ,·2386 1-2386 ,,2386 ·2387 • • 
0110 Engineering 1-2388 1-2389 1-2389 ,·2389 ,·2388 1·2388 • • 
Power Dynamics 1·2390 
Radio Switch 1-2391 ',2391 • • • 
Secor ,·2393 ,·2393 1·2393 '·2392 • • • 
Shallco 1-2394 '·2394 • 
Sorenson ,,1717 • 
Switchcralt '·22t6, 1·2398 1·2216, ,,2398 '.2216, ,·2216, • • 1·2398 1·2398 '·2398 ,·2398 
Tapeswitch ,,2401 • 
Tech Labs 1-2402 ',2402 1·2402 1·2403 • 
Unlmax ,,2404 1-2404 102404 1-2404 ,·2404 1·2404 • • • • 
Veetronix ,·2405 ,·2405 1·2405 • • • • 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2217 



5100 SWITCHES 5100 

Qooi 
~ltq 

TTUD-'T~ 

TT21NG-RA-1 TSSllDG-l-RA 

TT21NG-PC-1 

TlD21AAG-PC TSS21NG-PC TI121NG-RA 

SERIES TT AND TTE 3A SUBMINIATURE TOGGLE 
SWITCHES WITH LUG TERMINALS 

5erl" TT and TTE subminiature toggle switches with slIver con
tacts: rated 3 A@ 125 VAC or 28 VDC: gold dashed solder lug 
terminals. Choice of U-40 or 10-48 threaded bushings. These tiny 
Instrument grade toggle switches can be mounted only ~" apart 
on panel. Uniform 0.1" spacing between all terminals and mount
Ing studs permits mounting on standard "pert"' boards. TTE 

- models have watertight bushings and panel seals. 

Net Each, Lots of 
AI_witch Con- 26- 50- 100-

No. tam D"crlpUon 1-24 49 99 249 
TTUA-2T SPST On-none-off $~20 $1.87 $1.76 $1.65 
TT13D-ZT SPDT On-none-on 2.05 1.74 1.64 1.54 
TTUE-2T SPDT On-oft-on 2.55 2.17 2.04 1.91 
TT23K-2T DPST On-none-off 3.25 2.76 2.60 -2.44 
TT23N-2T DPDT On-none-on 2.15 2.51 2.36 2.21 
TT23P-2T DPDT On-oft-on 3.50 2..8 2.80 2.63 
TTUA-3Ti SPST On-none-off 2.20 1.87 1.76 1.65 
TTUD-3Ti SPDT On-none-on 2.05 1.74 1.64 1.54 
TTUE-3T§ SPDT On-oft-on 2.55 2.17 2.04 1.91 
TT23K-3T§ DPST On-nonll'-ofT 3.25 2.76 2.60 2.44 
TT23N-3T§ DPDT On-none-on 2.'5 2.51 2.36 2.21 
TT23P-3T§ DPDT On-off-on 3.50 2.'8 2.80 2.SS 
TT23PA-3T DPDT Oil-on-on 3.70 3.15 2.'6 2.78 
TTUA-4T SPST On-none-off 2.45 2.08 1.96 1.84 
TTUD-4T SPDT On-none-on 2.30 1.'6 1.84 1.73 
TTUE-4T SPDT On-off-on 2.80 2.38 2.24 2.10 
TT23K-4T DPST On-none-off 3.50 2..8 2.80 2.SS 
TT23N-4T DPDT On-none-on 3.20 2.72 2.56 2.40 
TT23P-4T DPDT On-olY-on 3.75 3.19 3.00 2.81 
TT23PA-4T DPDT On-on-on 3.15 3.36 3.16 2.'6 
TT13A-4T14 ~ SPST On-none-off 2.60 2.21 2.08 1.15 
TT13D-4T14 SPDT On-none-on 2.45 2.08 1.'6 1.84 
TTUE-4T14t SPDT On-oft-on 2.'5 2.51 2.36 2.21 
TT23K-4T~t DPST On-none-off 3.65 3.10 2..2 2.74 
TT23N-4T ~ DPDT On-none-on 3.35 2.85 2.61 2.51 
TT23P-4T14 t DPDT On-oft-on 3.'0 3.32 3.12 2.93 
TTUA-6T SPST On-none-off 2.50 2.U 2.00 1.81 
TT13D-6T SPDT On-none-on 2.35 2.00 1.88 1.76 
TT13E-6T SPDT On-oft-on 2.85 2.42 2.28 2.14 
TT23K-6T DPST On-none-off 3.55 3.02 2.84 2.66 
TT23N-6T DPDT On-none-on 3.25 2.76 2.60 2.44 
TT23P-6T DPDT On-off-on 3.80 3.23 3.04 2.15 
TT23PA-6T DPDT On-on-on 4.00 3.40 3.20 3.00 

Tn ...... t!J SPST On-none-off 2.55 2.17 2.04 1.11 
TT13D-6T:1 SPDT On-none-on 2.40 2.04 1.'2 1.80 
TTUE-6T~ SPDT On-off-on 2.90 2.47 2.32 2.11 
TT23K-6T ~ DPST On-none-off 3.60 3.06 2.88 2.70 
TT23N-6T14 DPDT On-none-on 3.30 2.81 2.64 2.41 
TT23P-6Tv.. DPDT On-ofl-on 3.85 3.27 3.08 2.19 
TT23PA-6TI4 t DPDT On-on-on 4.05 3.44 3.24 3.04 
TTE13D-.T:1 i SPDT On-none-on 2.15 2.51 2.36 2.21 
TTEUE-'T~ SPDT On-olY-on 3.45 2.93 2.76 2.51 
TTE23N-9T' '4 DPDT On-none-on 3.85 3.27 3.08 2.19 
TTE23P-9T14 t DPDT On-off-on 4.'0 3.74 3.52 3.30 
TTUA-9TU; SPST On-none-off 2.35 2.00 1.88 1.76 
TT13D-'T SPDT On-none-on 2.20 1.87 1.76 1.65 
TTUE-.Ttlt SPDT On-off-on 2.70 2.30 2.16 2.03 
TT23K-.TBt DPST On-none-off 3.40 2.19 2.72 2.55 
TT23N-'T «_ DPDT On-none-on 3.10 2.64 2.41 2.33 
TT23P-.T DPDT On-oft-on 3.65 3.10 2.12 2.7' 
TT23PA-.T' ~ t DPDT On-on-on 3.85 3.27 3.08 2.8' 
tU-40 threaded bushing. U0-48 threaded bushing. 

TT & T55 PC 
MOUNTABLE5 

SERIES T55 SUBMINIATURE SLIDE 5WITCH.s 
WITH PC OR RIGHT ANGLE PC TERMINALS 

Instrument grade subminiature slide switches: gold plated ter
minals, spaced for 0.1" PC grids. Choice of 0.11" extended or 
dush actuators. -PC types have straight PC terminals: -RA 
types, right-angie PC terminals. 1 or 2 actuators optional on 
double pole versions. 

Net Each. Lots of 
Aleoswltch Con- 26- 50- 100-

No. tam D"crlpUon 1-2' 49 99 249 
TSSl1AG-PC SPST On-none-oil 2.55 $2.17 $2.04 $1.'1 
TSSl1DG-PC SPDT On-none-on 2.35 2.00 1.88 1.76 
TSSl1EG-PC SPDT On-oft-on 2.75 2.34 2.20 2.06 
TS521KG-PC DPST On-none-off 3.75 3.19 3.00 2.81 
TSS21NG-PC DPDT On-none-on 3.35 2.85 2.68 2.51 
TS521PG-PC DPDT On-oft-on 3.'5 3.36 3.16 2.96 
TSS21PAG-PC DPDT On-on-on 4.35 3.70 3.48 3.26 
TSSl1AG-l-PC SPST On-none-oil 2.55 2.17 2.0' 1.91 
TSSl1DG-l-PC SPDT On-none-on 2.35 2.00 1.88 1.76 
TSSl1EG-l-PC SPDT On-off-on 2.75 2.3' 2.20 2.06 
TSS21KG-l-PC DPST On-none-on 3.75 3.19 3.00 2.81 
TSS21NG-l-PC DPDT On-none-on 3.35 2.85 2.68 2.51 
TSS21PG-l-PC DPDT On-off-on 3.'5 3.36 3.18 2.'6 
TSS21PAG-l-PC DPDT On-on-on 4.35 3.70 3.48 3.26 
TSD21AAG-PC 2XSPST On-none-on 3.'5 3.36 3.16 2.96 
TSD21DDG-PC 2XSPDT On-none-on 3.55 3.02 2.8' 2.66 
TSD21EEG-PC 2XSPDT On-oft-on 4.35 3.70 3.41 3.26 
TSD21AAG-l-PC 2XSPST On-none-oft 3.95 3.3& 3.18 2.96 
TSD21DDG-l-PC 2XSPDT On-none-on 3.55 3.02 2.84 2.66 
TSD21EEG-l-PC 2XSPDT On-oft-on 4.35 3.70 3.41 3.2& 
TSSl1DG-RA SPDT On-none-on 2.60 2.21 2.08 1..5 
TS511EG-RA SPDT On-off-on 3.00 2.55 2.40 2.25 
TSS21NG-RA DPDT On-none-on '.05 3.44 3.2' 3.0' 
TSS21PG-RA DPDT On-oft-on 4.65 3.95 3.72 3.48 
T5S21PAG-RA DPDT On-on-on 5.05 '.2' '.04 3.79 
TSSllDG-l-RA SPDT On-none-on 2.60 2.21 2.08 1.'5 
TSSl1EG-l-RA SPDT On-olY-on 3.00 2.55 2.40 2.25 
TSS21NG-l-RA DPDT On-none-on '.05 3.44 3.24 3.0' 
TS521PG-l-RA DPDT On-olY-on 4.65 3.95 3.72 3.49 
TSS21PAG-l-RA DPDT On-on-on 5.05 4.2' 4.04 3.79 
TSD21DDG-RA 2XSPDT On-none-on 4.25 3.61 3.'0 3.U 
TSD21EEG-RA - 2XSPDT On-off-on 5.05 4.29 '.04 3.79 
TSD21DDG-l-R 2XSPDT On-none-on 4.25 3.61 3.40 3,19 
TSD21EEG-l-RA 2XSPDT On-off-on 5.05 '.29 4.04 3.79 

SERIES TT SUBMINIATURE TOGGLE SWITCHES 
WITH PC -AND RIGHT ANGLE PC TERMINALS 

"World's Smallest" PC mounted toggle switches; gold plated 
contacts. Terminals spaced tor 0.1" PC grids. Available with short 
0.210" long toggle and unthreaded 0.186" bushing or 0.413" long 
toggle and 1,1, -40 threaded bushing. -PC types have upright PC 
~e~fJ.P~~~~nd~~ p\~Pt~~mr~~~~-angle PC terminals; -WW types, 

TTl1AG-PC-l SPST On-none-off $2.10 $1.71 $1.68 $1.58 
TTl1DG-PC-l SPDT On-none-on 1.'5 1.66 1.56 1.46 
TTl1EG-PC-l SPDT On-off-on 2.45 2.08 1.96 1.84 
TT21KG-PC-l DPST On-none-ofl 3.1$ 2.68 2.52 2.36 
TT21NG-PC-l DPDT On-none-on 2.85 2.42 2.28 2.16 
TT21PG-PC-l DPDT On-oIY-on 3.40 2.8' 2.72 2.55 
TT21PAG-PC-l DPDT On-on-on 3.60 3.06 2.88 2.70 
TTllAG-PC-IT!4 t SPST On-none-off 2.35 2.00 1.88 1.76 
TTl1DG-PC-,T!4 t SPDT On-none-on 2.20 1.87 1.76 1.65 
TTl1EG-PC,IT!4 t SPDT On-off-on 2.70 2.30 2.1& 2.03 
TT21 KG-PC-.T!4 t DPST On-none-ofl 3.'0 2.8' 2.72 2.55 
TT21NG-PC-9T !4 DPDT On-none-on 3.10 2.64 2.41 2.33 
TT21PG-PC-9T!4 t DPDT On-oft-on 3.65 3.10 2..2 2.74 
TT21PAG-PC-9T1,4 DPDT On-on-on 3.85 3.27 3.08 2.8' 
TTllDG-WW-2Ti SPDT On-none-on 2.'0 2.0' 1.'2 1.80 
TTl1EG-WW-2T§ SPDT On-oft-on 2.'0 2.47 2.32 2.18 
TT21NG-WW-2Ti DPDT On-none-on 3.65 3.10 2.92 2.74 
TT21PG-WW-ZTi DPDT On-olT-on '.20 3.57 3.36 3.15 
TTl1DG-RA-l* SPDT On-none-on 2.25 1.91 1.80 1.69 
TTl1EG-RA-l* SPDT On-ofl-on 2.75 2.34 2.20 2.06 
TT21NG-RA-l" DPDT On-none-on 3.60 3.06 2.88 2.70 
TT21PG-RA-l" DPDT On-oIY-on 4.15 3.53 3.32 3.11 
TT21PAG-RA-l DPDT On-on-on '.35 3.70 3.41 3.21 
TTl1DG-RA-9T!4 t SPDT On-nonP.-on 2.50 2.13 2.00 1.88 
TTl1EG-RA-'T!4 \ SPDT On-ofl-on 3.00 2.55 2.'0 2.25 
TT21NG-RA-9T !4 DPDT On-none-on 3.85 3.27 3.08 2.8' 
TT21PG-RA-9Tr~ DPDT On-off-on '.40 3.74 3.52 3.30 
TT21PAG-RA-' 1 ~ DPDT On-on-on 4.60 3.11 3;61 3.45 
TTl1DG-VRA-l" SPDT On-none-on 2.40 2.0' 1.'2 LSI 
TTl1EG-VRA-l* SPDT On-oll-on 2.10 2.47 2.32 2.18 
TT21NG-VRA-l* DPDT On-none-on 3.75 3.11 3.00 2.81 
TT21PG-VRA-l* DPDT On-oll-on 4.30 3.66 3.44 3.23 
TTllAG-PC-9T~-ES SPST Oil-none-oll 2.15 2.51 2.31 2.21 
TTl1DG-PC-.T' 4-ES SPDT On-none-on 2.80 2.38 2.2' 2.10 
TTl1EG-PC-9T I4-ES SPDT On-off-on 3.30 2.11 2.64 2.41 
TT21KG-PC-9TI4-ES DPST On-none-off '.10 3.41 3.28 1.08 
TT21NG-PC-'TI4-ES DPDT On-none-on 3.80 3.23 3.0' 2.85 
TT21PG-PC-9TY~ES DPDT On-off-on '.35 3.70 3.41 3.26 
TTZIPAG-PC .. T' 4-E8 DPDT On-on-on 4.55 3.87 3.64 3.41 
".186 dill. unthreaded bll8hlng. tU-40 threaded bushing. 110-48 
threaded bushing. 

1·2218 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 5100 

and Innovation 

MTA 

~REEN 
USERIES 

MTF 
MTE 

MINIATURE 
TOGGLE SWITCHES 

MTG 

All ALCO Green Series miniature switches 
have molded-In termlnalR which prevent solder, tlux and other 
contaminants from entering the contact area. All contacts are tine 
sliver. Contacts and terminals have gold finish to Inhibit oxida
tion, prolong shelf life, and facilitate soldering. Green dlallyl 
phthalate case withstands high temperatures. All toggle types are 
U.L. listed and have anti-push-In lever captivation to prevent 
accidental damage. All type.q have !4 "-40 high torque bushings, 
except MTO serIes; MTO types have 1~"-32 bushings. Rated 
6 amps at 125 V AC, 3 amps at 250 V AC. 

~REEN 
USERIES 

AlcDlwltch 
No. 

MTA-106D 
MTA-106E 
MTA-106F 
MTA-106G 
MTA-106H 
MTA-206N 
MTA-206P 
MTA-206R 
MTA-206S 
MTA-206T 
MTA-206PA 
MTA-206SA 
MTA-206TA 
MTA-306D 
MTA-306E 
MTA-306F 
MTA-306H 
MTA-4D6N 
MTA-406P 
MTA-4D6PA 

~REEN 
V SERIES 

Aleo.wltch 
No. 

MTE-106D 
MTE-106E 
MTE-106F 
MTE-106G 
MTE-106H 
MTE-206N 
MTE-2D6P 
MTE-206PA 
MTE-2D6R 
MTE-206S 
MTE-2D6T 
MTE-306D 
MTE-306E 
MTE-"06N 
MTE-"06P 

~REEN 
'YISERIES 
MTF-l06D 
MTF-106E 
MTF-106F 
MTF-106G 
MTF-l06H 
MTF-206N 
MTF-206P 
MTF-206R 
MTF-206S 
MTF-206T 
MTF-206PA 
MTF-206SA 
MTF-306D 
MTF-406N 

MINIATURE BAT HANDLE TOGGLES 
Terminals accept two 120 A ""0 wires 

Nat Each, Lot. o. 
CDn- 26- 511- 100-
taeta Application 1-U 49 99 249 

SPDTI On-none-on 1$2.25 $1.91 $1.80 $1.69 
SPDT On-olT-on 2.75 2.3" 2.20 2.06 
SPDT On-none-ont 2.85 2.42 2.28 2.1" 
SPDT Ont-olT-ont 2.95 2.51 2.36 2.21 
SPDT On-olT-ont 2.95 2.51 2.36 2.21 
DPDT On-none-on 3.10 2.6" 2.48 2.33 
DPDT On-olT-on 3.65 3.10 2.92 2.7" 
DPDT On-none-ont 3.75 3.19 3.00 2.81 
DPDT Ont-olT-ont 3.85 3.27 3.08 2.89 
DPDT On-olT-ont 3.85 3.27 3.08 2.89 
DPDT On-on-on ..... 5 3.78 3.56 3.3" 
DPDT Ont-on-ont ".65 3.95 3.72 3."9 
DPDT On-on-ont ".65 3.95 3.72 3.49 
3PDT On-none-on 5.35 ".55 ".28 ".01 
3PDT On-olT-on 5.85 ... 97 ".68 ".39 
3PDT On-none-ont 5.95 5.06 ".76 ..... 6 
3PDT On-oft-ont 6.05 5.1" 4.8" ... 5" 
4PDT On-none-on 6.95 5.91 5.56 5.21 
4PDT On-olT-on 7."5 6.33 5.96 5.59 
4PDT On-on-on 8.85 7.52 7.08 6.6" 

MINIATURE WATERPROOF TOGGLES 
Bat handle, "0" ring seals Inside bushing and 
at panel Solder lug terminals 

Net Eecl , LotIo' 
Con- 26- .50- 100-
tact. Application 1-2" 49 99 U9 

SPDT On-none-on $2.85 $2."2 $2.28 $2.1" 
SPDT On-olT-on 3.35 2.85 2.68 2.51 
SPDT On-none-ont 3."5 2.93 2.76 2.59 
SPDT Ont-oft-ont 3.55 3.02 2.84 2.66 
SPDT On-olT-ont 3.55 3.02 2.8 .. 2.66 
DPDT On-none-on 3.70 3.15 2.96 2.78 
DPDT On-olT-on ".25 3.61 3."0 3.19 
DPDTf On-on-on 5.05 4.29 ".0" 3.79 
DPDT On-none-ont ".35 3.70 3.48 3.26 
DPDT Ont-OlT-ont ".45 3.78 3.56 3.3" 
DPDT On-olT-ont ..... 5 3.78 3.56 3.34 
3PDT On-none-on 5.95 5.06 ".76 ..... 6 
3PDT On-oft-on 6.45 5.48 5.16 4.B4 
4PDT On-none-on 7.55 6."2 6.0" 5.66 
4PDT On-olT-on 8.05 6.84 6 ..... 6.0" 

MINIATURE FLAT HANDLE TOGGLES 
Flat lever type has matte chrome finish. Solder 
lug terminals. 
SPDT On-none-on $3.00 $2.55 $2."0 $2.25 
SPDT On-olT-on 3.50 2.98 2.80 2.63 
SPDT On-none-ont 3.60 3.06 2.88 2.70 
SPDT Ont-otT-ont 3.70 3.15 2.96 2.78 
SPDT On-olT-ont 3.70 3.15 2.96 2.78 
DPDT On-none-on 3.85 3.27 3.08 2.89 
DPDT On-olT-on 4.40 3.74 3.52 3.30 
DPDT On-none-ont 4.50 3.B3 3.60 3.38 
DPDT Ont-olT-ont ".60 3.91 3.68 3."5 
DPDT On-olT-ont ".60 3.91 3.68 3."5 
DPDT On-on-on 5.20 .. ,42 ".16 3.90 
DPDT Ont-on-ont 5.40 ".59 ".32 ... 05 
3PDT On-none-on 6.10 5.19 ".88 ".58 
4PDT On-none-on 7.70 6.55 6.16 5.78 

tlndlcates momentary position. 

MTL 

~REEN 
USERIES 

AlcDlwltch 
No. 

MTG-106D 
MTG-106E 
MTG-106F 
MTG-l06G 
MTG-106H 
MTG-206N 
MTG-206P 
MTG-206R 
MTG-206S 
MTG-206PA 
MTG-206N-PC 
MTG-306D 
MTG-306E 
MTG-"06N 
MTG-406P 

~REEN 
V SERIES 

MTL-106D 
MTL-lOGE 
MTL-20GN 
MTL-206P 
MTL-20liPA 
MTL-206S 
MTL-306D 
MTL-"06N 
MTL-4D6PA 

SUBMINIATURE 
TOGGLE SWITCHES 

MTA-PC 

MTA-W. 

MUSTANG TOGGLES 
Mo" bushing solder lug terminals 

Nt Eee • Lot. of 
CDn- 26-0 SO- lDO-
tact. Application 1-2" 49 99 249 

SPDT On-none-on ~~.25 $2.76 $2.60 $2. .... 
SPDT On-olT-on 3.75 3.19 3.00 2.81 
SPDT On-none-ont 3.85 3.27 3.08 2.8t 
SPDT Ont-olT-ont 3.95 3.36 3.16 2.96 
BPDT On-olT-ont 3.95 3.36 3.16 2.96 
DPDT On-none-on ".10 3."9 3.28 3.08 
DPDT On-olT-on ".65 3.95 3.72 3.49 
DPDT On-none-ont 4.75 4.04 3.80 3.56 
DPDT Ont-olT-on t ".85 4.12 3.88 3.6" 
DPDTt On-on-on 5."5 ... 63 ".36 4.09 
DPDT On-none-on ".20 3.57 3.36 3.15 
3PDT On-none-on 6.35 5."0 5.0B 4.76 
3PDT On-oft-on 6.85 5.82 5."8 5.14 
4PDT On-none-on 7.95 6.76 6.36 5.96 
4PDT On-olT-on 8.45 7.18 6.76 6.3" 

MINIATURE LOCKING TOGGLES 
Lever lock toggle must be pulled out to operate. 
Solder lug terminals 
SPDT On-none-on $3.90 $3.32 $3.12 $2.93 
SPDT On-off-ont ".40 3.74 3.52 3.30 
DPDT On-none-on ".75 4.0" 3.80 3.56 
DPDT On-olf-on 5.30 ".51 ".2" 3.98 
DPDTf On-on-on 6.10 5.19 ".88 ".58 
DPDT Ont-olT-ont 5.50 ".68 ..... 0 ... 13 
3PDT On-none-on 7.00 5.95 5.60 5.25 
4PDT On-none-on 8.60 7.31 6.B8 6."5 
4P3T On-on-on 10.50 8.93 8."0 7.88 

tMomentary positions. tUsable as SP3T. wiring on request. 

~REEN 
USERIES 

MTB-106D 
MTB-106E 
MTB-106F 
MTB-106G 
MTB-20GN 
MTB-206T 
MTB-306D 
MTB-4D6N 

~REEN 
V SERIES 

MINIATURE BATON LEVER TOGGLES 
StylISh 0.6" long baton having black plastic tip. 
Solder lug terminals 
SPDT On-none-on $2.40 $2.0" $1.92 
SPDT On-olT-on 2.90 2.47 2.32 
SPDT On-none-ont 3.00 2.55 2.40 
SPDT Ont-olT-ont 3.10 2.6" 2."8 
DPDT On-none-on 3.25 2.76 2.60 
DPDT On-olT-ont ".00 3."0 3.20 
3PDT On-none-on 5.50 4.68 ".40 
4PDT On-none-on 7.10 6.04 5.68 

MINIATURE 
TOGGLE SWITCHES WITH PC 
AND WIRE WRAP TERMINALS 

$1.80 
2.18 
2.25 
2.33 
2 ..... 
3.00 
4.13 
5.33 

PC terminals are 0.250" long; WW types have 0.031" x 0.050' 
x 0740" long terminals 
MTA-106D-PC SPDT . On-none-on $2.30 ~~.96 $1.84 $1.73 
MTA-106E-PC SPDT On-olT-on 2.80 2.38 2.2" 2.10 
MTA-106F-PC . BPDT On-none-on t 2.90 .2.47 2.32 2.18 
MTA-106G-PC SPDT Ont-olT-ont 3.00 2.55 2. .. 0 2.25 
MTA-106H-PC SPDT On-olT-ont 3.00 2.55 2."0 2.25 
MTA-206N-PC DPDT On-none-on 3.20 2.72 2.56 2.40 
MTA-206P-PC DPDT On-olT-on 3.75 3.19 3.00 2.81 
MTA-206R-PC DPDT On-none-ont 3.85 3.27 3.08 2.89 
MTA-206S-PC DPDT Ont-olT-ont 3.95 3.36 3.16 2.96 
MTA-2D6T-PC DPDT On-olT-ont 3.95 3.36 3.16 2.96 
MTA-206PA-PC DPDT· On-on-on ".55 3.87 3.64 3.41 
MTA-306D-PC 3PDT On-none-on 5.50 ... 68 ".40 ... 13 
MTA-306E-PC 3PDT On-olT-on 6.00 5.10 4.80 4.50 
MTA-3D6F-PC 3PDT On-none-ont 6.10 5.19 4.88 4.58 
MTA-306H-PC 3PDT On-olT-ont 6.20 5.27 4.96 4.65 
MTA-"06N-PC 4PDT On-none-on 7.15 6.08 5.72 5.36 
MTA-.. 06P-PC 4PDT On-olT-on 7.65 6.50 6.12 5.74 
MTA-"06PA-PC 4PDT On-on-on 9.05 7.69 7.24 6.79 
MTA-106D-WW SPDT On-none-on 2.55 2.17 2.04 1.91 
MTA-l06E-WW SPDT On-olf-on 3.05 2.59 2."4 2.29 
MTA-206N-WW DPDT On-none-on 3.70 3.15 2.96 2.78 
MTA-206P-WW DPDT On-olf-on 4.25 3.61 3."0 3.19 
MTA-306D-WW 3PDT On-none-on 6.25 5.31 5.00 ".69 
MTA-406N-WW 4PDT On-none-on 8.15 6.93 6.52 6.11 
.Wlth white cap. t Momentary positions. fUsable as SP3T. wiring 
on request. §Rocker,IUL Listed E46765. " 
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Quality and Innovation 

MTA-206N-VRA 

~ 
- .. 

. - --- ... ". 

MTM-RA-SPDT 
MTA-206-RA 

~REEN 
USERIES 

MINIATURE SHORT LEVER TOGGLE 
0.27" long toggle. PC terminals and U-40 
threaded bushing. 

Net Each, Lot. of 
AICOIwltch Con-

1-2. 
26- 50- 100-

No. tacts ApplicatIon 49 99 249 
MTM-I06D-PC SPDT On-none-on $2.30 51.96 51.84 $1.73 
MTM-I06E-PC SPDT On-off-on 2.80 2.38 2.24 2.10 
MTM-206N-PC . DPDT On-none-on 3.20 2.72 2.56 2.40 
MTM-206P-PC DPDT On-olT-on 3.75 3.19 3.00 2.81 
MTM-206PA-PC DPDTt On-on-on 4.55 3.87 3.64 3.41 
MTM-306D-PC 3PDT On-none-on 5.50 4.68 4.40 4.13 
MTM-406N-PC 4PDT On-none-on 7.15 6.0B 5.72 5.36 
tMomentary positions. tUsable as SP3T; wiring on request. 

MINIATURE RIGHT·ANGLE SWITCHES ~REEN 
U SERIES WITH PC TERMINALS 

MTM-RA types have 0.27" long toggle and unthreaded bushing. 
MTA-RA and MTA-VRA types have 0.41" long toggle and U-40 
threaded bushing. All three types have right-angIe PC terminals. 

Net Each, Lots of 
Alcoswltch Con- 26- 50- 100-

No. tact. ApplicatIon 1-24 49 99 249 
MTM-I06D-RA SPDT On-none-on $2.85 $2.42 $2.28 52.14 
MTM-I06E-RA SPDT On-ofT-on 3.35 2.85 2.68 2.51 
MTM-I06F-RA SPDT On-none-ont 3.45 2.93 2.76 2.59 
MTM-206N-RA DPDT On-none-on 4.25 3.61 3.40 3.19 
MTM-206P-RA DPDT On-ofT-on 4.80 4.08 3.84 3.60 
MTM-Z06R-RA DPDT On-none-ont 4.90 4.17 3.92 3.68 
MTM-106D-VRA SPDT On-none-on 2.85 2.42 2.28 2.14 
MTM-106E-VRA SPDT On-otr-on 3.35 2.85 2.68 2.51 
MTM-106F-.VRA SPDT On-none-ont 3.45 2.93 2.76 2.59 
MTM-206N-VRA DPDT On-none-on 4.25 3.61 3.40 3.19 
MTM-206P-VRA DPDT On-oCr-on 4.80 4~08 3.14 3.60 
MTM-206R-VRA DPDT On-none-ont 4.90 4.17 3.92 3.68 
MTA-I06D-RA SPDT On-none-on 2.80 2.38 2.24 2.10 
MTA-106E-RA SPDT On-oIT-on 3.30 2.81 2.64 2.48 
MTA-I06F-RA SPDT On-none-ont 3.40 2.89 2.72 2.55 
MTA-206N-RA DPDT On-none-on 4.20 3.57 3.36 3.15 
MTA-206P-RA DPDT On-otr-on 4.75 4.04 3.BO 3.56 
MTA-206R-RA DPDT On-none-ont 4.B5 4.12 3.88 3.64 
MTA-I06D-VRA SPDT On-none-on 2.80 2.38 2.24 2.10 
MTA-I06E-VRA SPDT On-ofT-on 3.30 2.81 2.64 2.48 
MTA-106F-VRA SPDT On-none-on t 3.40 2.89 2.72· 2.55 
MTA-206N-VRA DPDT On-none-on 4.20 3.57 3.36 3.15 
MTA-206P-VRA DPDT On-oIT-on '.75 '.04 3.80 3.56 
MTA-206R-VRA DPDT On-none-ont 4.85 4.12 3.88 3.64 

s. s v a e. pec t Momentary position Color cap a ail bl S If 
color. See Hardware. 

did ymoean 

sPLAsHPROOF SEALS 
Seals are made for toggle and pushbutton switching applications. 
They protect against contaminants such as dirt. gas and liquids. 
Flexible neoprene Is black with choice of black or nickel mount. 

Alco- Net Each, Loti of 
swItch Mount 26- . SO- lDO-

No. Color Size 1-24 49 99 249 
B-I048 Black 10-48 Toggle 1S~·15 $1.06 $0.98 $0.91 
B-210 Nickel '1.-40 Toggle 1.30 1.20 1.11 1.03 
B-221 Black 11-40 Toggle 1.30 1.20 1.11 1.03 
B-1440 Black ~-40 Toggle 1.30 1.20 1.11 1.03 
B-588 Nickel 1~-32 Toggle 1.35 1.24 1.15 1.07 
B-226 Black 1 -32 Toggle 1.35 1.24 1.15 1.07 
B-1532 Black 1%2-32 Toggle 1.45 1.33 1.23 1.15 
BP-1048 mack 10-48 Pushbutton 1.20 1.10 1.02 .95 
BP-190 Nickel v..-40 Pushbutton 1.35 1.24 1.15 1.07 
BP-201 Black 11-40 Pushbutton 1.35 1.24 1.15 1.07 
BP-1440 Black 14-40 PUshbutton 1.35 1.24 1.15 1.07 
BP-589 Nickel 1%2-32 Pushbutton 1.45 1.33 1.23 1.15 
BP-590 Black 1%2-32 Pushbutton 1.45 1.33 1.23 1.15 
BP-1532 Black 1%2-32 Pushbutton 1.45 1.33 1.23 1.15 

MTM-PC MDS-206-50, 
SFL Bezel 

MINIATURE ROCKER AND 
PADDLE WITH sNAP.IN MOUNTING 

Designed to snap Into a rectangular panel cutout. No mounting 
hardware Is required. Mod-styled levers are accentuated by use 
of attractive mating bezels. Choice of colors available. Features 
same as MST Series 

Net Each, Lot. of 
Alcolwltch Con- 26- 50- 100-

No. tact. Application 1-24 " 99 249 
MDS-106D SPDT On-none-on $2.80 $2.38 ~~.24 $2.10 
MDS-I06E SPDT On-olT-on 3.30 2.81 2.64 2.48 
MDS-I06F SPDT On-none-ont 3.40 2.89 2.72 2.55 
MDS-206N DPDT On-none-on 3.65 3.10 2.92 2.74 
MDS-206P DPDT On-oIT-on 4.20 3.57 3.36 3.15 
MDS-206R DPDT On-none-ont 4.30 3.66 3."4 3.23 

·Speclfy color. (O)-Black, (2) Red. (B)-Gray, (9) White. 
tMomentary position. . 

CST SERIES TOGGLE SWITCHES 
Low-cost baton lever toggles. DPDT. 3 mA at 125 VAC. 

Alcolwltch Net Each, Loti of 
No. DHcrlptlon 1-24 26-49 50-99 100-249 

CST-022 DPDT 51.35 $1.15 $1.08 $1.01 
CST-022-1 DPDT 1.35 1.15 1.08 1.01 
CST-022N DPDT 1.45 1.23 1.16 1.09 
CST-022S DPDT 1.45 1.23 1.16 1.09 
CST-022RN DPDT 1.50 1.28 1.20 1.13 
CST-022RN DPDT 1.50 1.28 1.20 1.13 
CST-023 DP3T 1.50 1.28 1.20 1.13 
CST-023SA DP3T 1.60 1.36 1.28 1.20 
CST-023TA DP3T 1.60 1.36 1.28 1.20 
CST-042N 4PDT 1.80 1.53 1.U 1.20 
CST-042S 4PDT 1.80 1.53 1.U 1.35 
CST-042RS 4PDT 1.85 1.57 1.48 1.39 
CST-OURS 4PDT 1.85 1.57 1.48 1.39 
CST-OUN 4P3T 1.90 1.62 1.52 1.U 
CST-043SA 4P3T 1.95 1.66 1.56 1.46 
CST-OUTA 4P3T 1.95 1.66 1.56 1.46 
CST-062N 6P2T 2.20 1.B7 1.76 1.65 
CST-062S 6P2T 2.20 1.87 1.76 1.65 

MsT MINIATURE TOGGLE SWITCHES 
Slim. bat handle toggle switches for miniature applications with 
limited back-of-panel clearance. Terminals and contacts are solid 
sliver (center terminal. copper with sliver plate). Case material, 
black phenolic resin; J4-40 threaded bushing. Rated 6 amps at 
125 VAC~ OlTerlng high capacity for small size. SPDT and DPDT 
types have lite cycle of over 80,000 on-otr operations; 3PDT and 
4PDT. over 20.000. High voltage barriers between terminals and 
contacts; 1 piece body. 

N t Eacb, Loti of 
AICOIwltch Con- 26- 50- 100-

No. taets ApplicatIon 1-24 49 99 249 
MST-105D SPDTI On-none-on $2.25 $1.91 $1.80 $1.69 
MST-105E SPDT On-otr-on 2.75 2.34 2.20 2.06 
MST-I05F SPDT None-on-ont 2.85 2.42 2.28 2.14 
MST-105G SPDT Ont-otr-ont 2.95 2.51 2.36 2.21 
MST-I05H SPDT On-oft-ont 2.95 2.51 2.36 2.21 
MST-l15D* SPDT On-nonl'-On 2.10 1.79 1.68 1.58 
MST-205N DPDTI On-none-on 3.10 2.64 2.48 2.33 
MST-205P DPDT On-otr-on 3.65 3.10 2.92 2.74 
MST-205PA DPDT: On-on-on 4.45 3.78 3.56 3.34 
MST-205R DPDT None-on-ont 3.75 3.19 3.00 2.81 
MST-205S DPDT ont-olT-on~ 3.85 3.27 3.08 2.89 
MST-205SA DPDT: On -on-on 4.65 3.95 3.72 3.49 
MST-205T DPDT on-otr-ont 3.85 3.27 3.08 2.89 

=lt~~~~~ DPDT: On-on-on 4.65 3.95 3.72 3.49 
DPDT On-none-on 2.95 2.51 2.36 2.21 

MST-305D 3PDT On-none-on 5.35 4.55 4.28 4.01 
MST-305E 3PDT On-otr-on 5.85 4.97 4.68 4.39 
MST-305F 3PDT None-on-ont 5.95 5.06 4.76 4.46 
MST-305H 3PDT On-otr-ont 6.05 5.14 4.84 4.54 
MST-315D" 3PDT On-none-on 5.10 4.34 4.08 3.83 
MST-405N 4PDT On-none-on 6.95 5.91 5.56 5.21 
MST-405P 4PDT On-otr-on 7.45 6.33 5.96 5.59 
MST-415N" 4PDT On-none-on 6.60 5.61 5.28 4.95 
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Quality and Innovation 

MSSA-104D-RA MSSA-l04D M5S-1MD-l 

SLIDE & ROCKER 
SWITCHES 

MLD-206N-IO MLD-I06D-70 MRL-30 

MINIATURE PC SLIDE SWITCHES 
Instrument grade miniature slide switches designed for printed 
clrcut board mounting. Primarily tor use In programming, test 
apparatus and other Instrumentation applications. All models 
available In SPDT and DPDT. Rated at 2 amps (a, 230 VAC and 
4 amps @ 115 VAC. "G" suffix Indicates gold plated terminals. 

Alcoswitch Net Each, Lots of 
No. 1- 26- 50- 100-

MSSA- Description 24 49 99 249 
1040 1 Pole, 2 Pas., upright $1.95 $1.66 $1.56 51.46 
104D-l 1 Pole, 2 Pas., flush 1.95 1.66 1.56 1.46 
104D-RA 1 Pole, 2 Pas., right ang. 2.05 1.74 1.64 1.54 
101DG-WW 1 Pole, 1 Pas., wire wrap 2.30 1.96 1.84 1.73 
104E 1 Pole. 2 Pas .. upright 2.40 2.04 1.92 1.80 
104E-l 1 Pole. 2 Pas .• flush 2.40 2.04 1.92 1.80 
104E-RA 1 Pole, 2 Pas., right ang. 2.50 2.13 2.00 1.88 
101EG-WW 1 Pole. 2 Pas., wire wrap 2.70 2.30 2.16 2.05 
204N 2 Pole, 2 Pas., upright 2.85 2.42 2.28 2.14 
204N-l 2 Pole, 2 Pas .. flush 2.85 2.42 2.28 2.14 
204N-RA 2 Pole, 2 Pas., right ang. 3.00 2.55 2.40 2.25 
201NG-WW 2 Pole, 2 Pas .. wire wrap 3.55 3.02 2.84 2.66 
204P 2 Pole. 2 Pas .• upright 3.35 2.85 2.68 2.51 
204P-l 2 Pole, 2 Pas., flush 3.35 2.85 2.68 2.51 
204P-RA 2 Pole, 2 Pas .. right ang. 3.50 2.98 2.80 2.63 
201PG-WW 2 Pole. 2 Pas .. wire wrap 4.15 3.53 3.32 3.11 

MLD SERIES C ,REEN 
'YISERIES ROCKER AND PADDLE SWITCHES 

Miniature rocker or lever switches with 6 Amp current carrying 
capacity. Mounts without hardware with clips. Case material Is 
high temperature DAP. Gold flash contacts and terminals. Actu
ators available In red, black, grey, green. blue. orange or yellow. 
Pleaqe spectty. 

N t Each, Lots 0' 
Alcoswltch Con- 26- 50- 100-

No. tacts Application 1-24 ' 49 99 249 
MLD-I06D SPDT On-none-on 2.80 52.38 52.24 52.10 
MLD-l06E SPDT On-aft-on 3.30 2.81 2.64 2.48 
MLD-106F SPDT On-none-(on 3.40 2.89 2.72 2.55 
MLD-206N DPDT On-none-on 3.65 3.10 2.92 2.74 
MLD-206P DPDT On-Off-on 4.20 3.57 3.36 3.15 
MLD-206R DPDT On-none-(on 4.30 3.66 3.44 3.23 

-70 Indicates rocker type; -80 Indicates lever type. 

MINIATURE ~REEN 
'YISERIES ROCKERS AND PADDLES 

Net Each, Lob of 
Alcoawltch Con- ~6- !~~iDD-

No. tacla Application 1-24 49 99 249 
MRL-I06D-30/4o SPDT On-none-on 52.85 $2.42 52.28 52.14 
MRL-Io6E-30/4o SPDT On-Off-on 3.35 2.85 2.68 2.51 
rJlRL-106F-30/40 SPDT On-none-on 3.45 2.93 2.76 2.59 
MRL-206N-30/4O DPDT On-none-on 3.70 3.15 2.96 2.78 
MRL-206P-30/40 DPDT On-o If-on 4.25 3.61 3.40 3.19 
MRL-206R-30/4o DPDT On-none-on 4.35 3.70 3.48 3.26 
MRL-306D-30/40 3PDT On-none-on 5.95 5.06 4.76 4.46 
MRL-406N-30/40 4PDT On-none-on 7.55 6.42 6.04 5.66 
-3D denotes rocker type; -40 denotes lever type. 

~REEH 
USlIIES 

MHL MINIATURE ROCKER WITH 
MOUNTING BRACKET 

Small rocker actuator mounted on basic MT Toggle Switch body 
MHL-l06D-l0C*) SPDT On-none-on $2.85 $2.42 $2.28 52.14 
MHL-106F-lOC*) SPDT On-none-ont 3.45 2.93 2.76 2.59 
MHL-206N-lOC*) DPDT On-none-on 3.70 3.15 2.96 2.71 
MHL-206R-l0(*) DPDT On-none-ant 4.35 3.70 3.48 3.26 
MHL-306D-l0(·) 3PDT On-none-on 5.95 5.06 4.76 4.46 
MHL-306F-l0(*) 3PDT On-none-ont 6.55 5.57 5.24 4.91 
MHL-406N-l0C*) 4PDT On-none-on 7.55 6.42 6.04 5.66 
MHL-406R-loC*) 4PDT On-none-ont 8.25 7.01 6.60 6.19 
tIndlcates momentary position. * Specl!y color: D--Black; 2-
Red; 5-Green: 6-Blue; 8-Gray; 9-Whlte. 

Net Each, Lots of 
Alcoswitch 10 20- 100- 500-

No. Description Min. 90 490 990 
378 Lamp: 6.3 V, .2 A 50.55 $0.50 50.44 $0.41 
362 Lamp: 14 V, .08 A .55 .50 .44 .41 
399 Lamp: 28 V, .04 A .53 .48 .42 .39 

ROCKER AND PADDLE SWITCHES 
Compact miniature rocker and paddle switches mount without 
hardware. Snap-fit Into cutouts In panels. Will carry loads up to 
10 Amps at 125 V AC. Select tram a wide assortment to suit your 
application. Special legends available on quantity orders. 

SINGLE. POLE ROCKER-XR 1 SERIES 
Net Each, Lots of 

Alcoswitch 26· 50· 
No. 

XRll0A· 
XRll0D. 
XRll0E-
XRll0F· 

XPll0A· 
XPll0D. 
XPll0E· 
XPlloF. 

XR210K 
XR210N 
XR210P 
XR210R 

Application 1-24 49 99 
On-none-oft 51.60 $1.28 $1.12 
On-none-on 1.60 1.28 
On-ofl-on 1.60 1.28 
On-none-on* 1.90 1.52 

SINGLE.POLE PADDLE-XP1 SERIES 
On-none-off 
On-none-on 
On-Off-on 
On-none-on· 

DOUBLE. POLE ROCKER-XR2 SERIES 
One-none-olf 
On-none-on 
On-off-on 
On-none-on· 

1.12 
1.12 
1.33 

SINGLE.P0L,E LIGHTED ROCKER-XRL 1 SERIES 

100· 
499 

$0.85 
.85 
.a5 

1.01 

$0.85 
.85 
.85 

1.01 

51.43 
1.43 
1.43 
2.31 

XRLll0A· I On-none-off I $3.20 I $2.56 I 52.24 I 51.70 

SINGLE.POLE LIGHTED PADDLE-XPL 1 SERIES 
XPL110A· I On-none-Off I $3.20 I $2.56 I $2.24 I $1.70 

DOUBLE.POLE LIGHTED ROCKER-XRL2 SERIES 
XRL2lOA· I On-none-oll 
XRL210D. On-none-on 
XRL21OF· On-none-on. 

*Momentary. 

$1.91 
1.96 
2.07 

To Identify the switch being ordered. It Is necessary to speclty 
colors by adding the appropriate code number sumx shown below: 
OD--Black body. Black actuator. 
02-Black body. Red actuator. 
09-Black body, White actuator. 
9D--Whlte body, Black actuator. 
92-Whlte body. Red actuator. 

For lighted models, adc\ color code number: 
04-Black body, Amber lens 
S9-White body, Clear lens 
004-Black body. Black lever, Amber lens 
024--Black body, Red lever, Amber lens 
094-Black body, White lever, Amber lens 
909-Whlte body. Black lever, Clear lens 
929-Whlte body. Red lever, Clear lens 

5100 
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M'PM MIP·lISF M'. 
o 

MPA·lOID 

tOt 
MSP. M5PF· 

MSPS· 
lOSC 

113 101B MPG M'A-1OG 

MSP SIRIIS MINIATURI PUSHBUTTON SWITCHIS 
MSP·105, MSP·20S-Snap action. Rated 6 A, 12S VAC. Solid 
sliver contacts and terminals. Bushing 14 '.40 with keyway. Black 
phenoliC case. Lite, 2S,OOO cycles. MSP·l0S-Economy, low pres· 
sure operation. Rated 1 A, 12S VAC. SlIver·plated brass oontacts 
and terminals. Plunger travel, .09S'. Bushing 14'·40. Diameter 
• 408'. MSPS·USC -Similar to MSP-l03. but smaller diameter. 
310' Rated 0 S A at l2S V AC 

Net Each, Lots. of 
Alcoswltch Con· 21· 50· 100· 

No. tacts Application 1·2 .. .., 
" 2 ... 

MSP·105D SPDT Push on-oU I5S•55 S.02 1$~.8" $2." 
MSP.l05F SPDT Momentary 3.55 3.02 2.8 .. 2.88 
MSP-205N DPDT Pushon-oU ".50 3.83 3.80 3.38 
MSP.205. DPDT Momentary ... 50 3.83 3.80 3.'8 
MSP·1D3B SPST N.C .. ~B\aCk) 1.45 1.23 1.18 1.0' 
MS'·lD3C SPST N.O., Red) 1.45 1.23 1.18 1.09 
MSP·l03C·. SPST N.O., (Black) 1.45 1.23 1.18 1.09 
MSp.l03C·2 SPST N.O., (Red) 1.55 1.32 1.2" 1.18 
MSPS.l03. SPST N.C., (Black) .80 •• 8 .... • 80 
MSPS-103C SPST N.O .• (Red) .80 •• 8 .... .80 
MSPS.l03C·. SPST N.O .. (Black) .80 •• 8 .... .80 

BUTTONS FOR MSP SERIES 
Net Each, Lob of 

Alco.wltch 2.· 50· 100· 
No. DBlcrlptlon 1·2 .. ... II .. II 

C·12 Plastic button for $0.22 $0.20 $0.18 $0.17 
MSP-IOS 

C·13 Large plastic 
button tor 

.21 .2' .2" .22 

MSP-lOS 
C·14 Small chrome .22 .20 .18 .17 

button for 
MSP-lOS 

C·14L Large chrome .27 '.2" .23 .20 
button for 
MSP-IOS 

MPB SERIES MINIATURE PUSHBUIION SWIICHES 
MPB-103 miniature momentary pushbuttons have over-travel to 
provide 3 A @ l2S VAC rating. Normally open type.~ have snap-on 
.39S' dla. button; normally closed types have black. button. 

Net Each, Lots of 
Alcoswltch Con· 2.· I 50· I 100· 

No. tact. DBlCrlptlon 1-2" .. , ." 2 ... 
MPB·U3B SPST N.C. $1.75 $L"'I$L"~l$1031 MPB.U3C SPST N.O. 1.75 I.'" 1."0 1.31 

MSPF SERIES MOMENTARY PUSHBUTTON 
Series features large button and 15-32 body. Allows choice ot 
front or rear panel mounting. Unique contact design allows self
leveling, assuring minimum contact resistance. All models have 
epoxy seals on terminals. Choice ot button color. . 

Net Each, Lot. of 
AlcOlwltch Con. 2.· 50· 10D-

No. tact. Description 1.2 .. .., II 241 
MSPF.l01B SPST N.C. (Black) $1.15 1$~.88 $1.5' $1 .... 
MSPF·l01C SPST N.O. (Red) LIS 1.88 1.5. 1. ... 
MSPF.l0l.C 2 Ckt. N.O./N.C.* 2.35 2.00 1.88 1.7' 
"Specify color. D--Black, 2 Red, 6-Blue, I"-Whlte. 

PUSHBUTTON 
SWITCHES 

MAGNITIC REED PUSHBUTTON SWITCH 15 
SPST momentary tor data processing eQ.ulpment; ceramiC m88neta 
eliminate springs. Contacts are gla.ss-encapsulated reeds for long 
lite; plunger Is keyed and non-rotating; metal case withstandS 
abuse. Rated 100 mA at 50 VDC; resistAnce 100 mllliohms. 
Contact bounce, 1 maec; plunger travel, %4'. Oper. force, 2 oz. 
Life, 10 million cycles 

~et Each, Lob of 
AICOIwltch 28- 50· 100· 

No. D .. cr~on 1·2 .. II II .... 
M~!!:!!,:!.1Dl." NC; solder lugs $5.25 ~"'7J $ ..... 1 $ ... 20 
MIPM·U1Ct NO; solder lugs 5.25 ".73 ...... ... 2. 
MIPM.Ul •• 1- NC; .110' terminal 5.25 ... 73 ...... ".20 
=:~=:Uli;.l t NO: .110' terminal 5.25 ... 73 ...... ".2' 

Push-pull 5.35 ".12 ... 55 •• 2' 
MSPM·U1CP Push-pull 5.35 ".12 ... 55 ".2' MSPM.tll.S.l NC; solder lug 5.05 ".55 ".21 •• 0. 
MIPM·tllCS·l NO; solder lug 5.05 ... 55 ... 21 ..... 
MSPM.l01BS NC; PC terminal 5.05 ".55 ".21 •• 0" 
MSPM·tllCS NO; PC terminal 5.05 ... 55 ".2' •• 0" 
·SuPPlled wltD 0-22 black button. tSupplled with C-22 rea 
button. MSPM Series also accept C23 cap. 

~REEH 
USEIIES 

Alcolwltch 
No. 

MPG·UID 
MPG·UIF 
MPG·201N 
MPG·2.IR 
MPG •• DlD 
MPG·SOW 
MPG .... N 
MPG.201N.PC 
MPG.2D1R.PC 

MUSTANG PUSH BUTTONS 
1M.' bushing with solder lug terminals. PC 
auMx for PC terminals 

Net Each. LOb 0' 
Con. 21· 50- \~t taets Application 1·2 .. ... II 

SPDT Push on/olf $ ... 35 $1.7' $I.~! $1.21 
SPDT Momentary ".35 3.7' 3.~! S.21 
DPDT Push on/olf 5.3 • ... 51 ".2" 3.'1 
DPDT Momentary 5.30 •• Sl •• 2. 3.'1 
3PDT Push on/olf •• 75 5.74 5 .... 5.01 
3PDT Momentary .. 75 5.7. 5."0 5.01 
4PDT Push on/olf 8.75 7 ..... I:;~ •• 51 
DPDT Push on/olf 5 .... •• 51 •• OS 
DPDT Momentary 5 .... ".51 ".12 ... 05 

Supplied With Black 0-9 cap only • 
SUBMINIATURE PUSHBUTTON SWITCHES 

Subminiature Pushbutton SWitch with one piece bushing and case 
construction. Current Rating: 3 amps @ 125 VAC D '" F Series, 
1 amp @ 12S VAC B '" C Series. Supplied with black cap C5. , 

AlcMwltch 
No. 

MPA·lOSB 
MPA·lOSC 
MPA·lOSD 
MPA.l0SF 
.. ·5 

C·I 

~REEH 
VSEIIES 

AICBSwltch 
No. 

MPA.101D 
MPA.10IF 
MPA·201N 
MPA.201R 
MPA·301D 
MPA·SDlF 
MPA·.OIN 
MPA· •• I. 
.. ·9 

OREEH 
SEIIES 

AlcOlwltch 
No. 

MPE·lO.D 
MPE·lOIF 
MPE.2D1N 
MPE.20IR 
MPE·SDlD 
MPE·30IF 
MPE·.OIN 
MPE· ... IR 

--,!et~ac 
Con· 28-
tacts A~llcatlon l·Z" .. I 

SPST N. C. Mom. 1'~.85 I~~'~! SPST N. O. Mom 1.85 1 .... 
SPDT Push on/oU 2.15 2.51 
SPDT Momentary 2.15 2.51 
Small plastiC cap .11 .1u 

blk, red, grn. or.wht • 
Large plastiC cap .12 .11 

blk red .~n or 'wht 

MINIATURE PUSHBUTTONS 
Supplied with black 0-22 button 

N"Eac 
Con· 1-"2~ 
taets A~lIcatlon 1.2. •• 

SPDT Push on/olr $3.55 $3.02 
SPDT Momentary 3.55 3.0Z 
DPDT Push on/olr ... 50 3.13 
DPDT Momentary •• 5' 3.13 
3PDT Push on/olr S.IS 5.08 
3PDT Momentary 5.!I5 5.OS 
4PDT Push on/oU 7.15 1.78 
4PDT Momentary 7.95 1.78 
Colored .cap--red, j .14 .1 .. 
bluedllnk eYel. or wht 

MINIATURE 

, Loti of 

\t \~t 
$tl~ $1.2" 

1.24 
2.3' 2.21 
2.3. 2.21 
.01 .01 

.U .a. 

It~ 
of n:.o-

II Z.' 
$2.8 .. $2.88 

2.1 .. 2.1. 
3.80 3.3' 
3.80 3.38 
•• 78 ..... 
".78 •••• 1.3' 5.98 
.. 31 5.98 
.12 .11 

WATERPROOF PUSH BUTTONS 
"0" rings Inside bushing and at panel 

N" Each LOb of 
Co ... 2.- -.i ~\t taets Application 1-24 .. I 

SPDT Push on/oU $ ... 25 $3.81 $3 .... $3.11 
SPDT Momentary ".25 3.11 3 .... 3.11 
DPDT Push on/olf 5.20 ... 42 •• 18 3.10 
DPDT Momentary 5.20 ".42 •• 18 3.10 
3PDT Push on/oU .. 85 5.85 5.32 .... 
3PDT Momentary "'S 5.85 S.32 ".1' 
4PDT Push on/olr '.IS 7.35 1.12 1 •• 1 
4PDT Momentary 8.IS 7.35 '.82 ..... 

PLASTIC BUTTONS FOR MPA AND MPE SERIES 
Net Each, Lots of 

AICOIwitch 2.· 50· 1.D-
No. DBlcrlptlon 1-2" ... II .... 

C·22t Small button $O.!! l~o.17 $u.18 $'.1 .. 
C·23t Large button .23 .21 .11 .17 
KG·22AB Grooved, black top • 45 ... 1 .38 .3 • 
KG-Z2AR Grooved,-red top .45 .41 • 31 .3 • 
KG·22AG Grooved J{reen tQlt ... 5 .41 .3' .3" 

tSpectry Red, Black, Green, Blue, Orange or Ivory. 

1-2222 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 

--M55A-1(50R 

MINIATURE PRINTED CIRCUIT SLIDE SWITCHES 
Mount directly to PC board. Rated 300 mA, 125 VAC. Lite, 15,000 
cycles at rated load. Sliver-plated contacts except where noted 
gold (gold-plated nickel) ; movable contacts beryllium plated brass. 
MSS-4300 -6200 and larger sizes 4-40 screw holes' others tab 

Alco- Net Each, Loti 01 Iwltch 
No. Con- I- 26- 100- 500-

M5S- tactl DosCl'lptlon 2' 99 '99 999 
1200R SPDT Right angle $0.90 $0.63 $O.s. $o.n 
nOORG SPDT Right angle, gold 1.25 .88 .75 .65 
1300 SP3T Upright .95 .67 .57 . ., 
1300R SP3T Right angle 1.05 .7' .63 .55 
UOO SP4T Upright 1.05 .7' .63 .55 
2200 DPDT Upright .90 .63 .5' .n 
2200G DPDT Upright, gold 1 • .0 .98 .8' .73 
2220 DPDT Upright, .197" lever .90 .63 .5' .n 
2220G DPDT Upright, .197" lever, gold 1 • .0 .98 .U .73 
2225 DPDT Upright, .250" lever .90 .63 .5' .n 
2225G DPDT Upright, .250" lever, gold 1 • .0 .98 .8' .73 
2250 DPDT Upright, long lever .90 .63 .5' .n 
2250G DPDT Upright, long lever, gold 1.'0 • 98 .8' .73 
2250R DPDT Right angle, long lever .95 .67 .57 . ., 
2250RG DPDT Rt. angle, Ig. lever, gold 1.'5 1.02 .87 .75 
UOO 4PDT Upright 1.05 .7' .63 .55 
UOOG 4PDT Upright, gold 2.25 1.58 1.35 1.17 
USO 4PDT Uprlght .. long lever 1.10 .77 .66 .57 
UOOR 4PDT Right angle 1.30 .91 .78 .68 
4200RG 4PDT Right angle, gold 2.'5 1.72 1.n 1.27 
UOO 4P3T Upright 1.U 1.02 .87 .75 
'300G 4P3T Upright, gold 3.15 2.21 1.89 1.U 
U35 4P3T Upright, .365" lever 1.50 1.05 .90 .78 
UOOR 4P3T Right angle 1.60 1.12 .96 .83 
UOORG 4P3T Right angle, gold 3.25 2.28 1.95 1.69 
U50R 4P3T Right angle, long lever 1.65 1.16 .99 .86 
U50RG 4P3T Rt. angle. Ig. lever, gold 3.30 2.31 1.98 1.72 
6200 6PDT Upright 1.U 1.02 .87 .75 
6200G 6PDT Upright, gold 3.90 2.73 2.3' 2.03 
6300 6P3T Upright 1.70 1.19 1.02 .88 
6300G 6P3T Upright, gold •• 95 3.n 2.97 2.57 
6350 6P3T Upright, long lever 1.75 1.23 1.05 .91 
6350R 6P3T Right angle, long lever 1.80 1.26 1.08 .s. 
8300 8P3T Upright 2.35 1.65 1.'1 1.22 
10300 lOP3T Upright 2.55 1.79 1.53 1.33 
12300 12P3T Upright 2.95 2.07 1.77 1.53 

MSSA PC SLIDE SWITCHES 
Expanded line ot 1,2,3 and 4 pole PC mountable slide ~wltches. 
Rated 300 rnA at 125 V AC. Lite Expectancy, 15,000 cycles at 
rated load. Available In vertical and right-angie models. Switches 
teature positive wiping and have "Make-Betore-Break" action. 
Contacts are silver or gold plated 

1- 26- sa- laD-
M55A- 2' ., 99 2., 

1350 SP3T Upright $1.30 $1.0' $0.98 $0.88 
1350G SP3T Upright. gold 1.95 1.56 1.46 1.33 
1350R SP3T Right angle 1.'0 1.12 1.05 .95 
1350RG SP3T Right angle, gold 2.05 1.64 1.5' 1.39 
lUO SP4T Upright 1.'0 1.12 1.05 •• 5 
U50G SP4T Upright, gold 2.05 1.64 1.5' 1.39 
U50R SP4T Right angle 1.50 1.20 1.13 1.02 
U50RG SNT Right angle, gold 2.15 1.72 1.61 1.46 
2350 DP3T Upright 1.50 1.20 1.13 1.02 
2350G DP3T Upright, gold 2.80 2.2' 2.10 1.90 
2350R DP3T Right angle 1.60 1.28 1.20 1.09 
2350RG DP3T Right angle, gold 2.90 2.32 2.18 1.97 
2450 DP4T Upright 1.65 1.32 1.2' 1.12 
2450G DP4T Upright, gold 2.95 2.36 2.21 2.01 
2450R DP4T Right angle 1.75 1.'0 1.31 1.19 
2'50RG DP4T Right angle, gold 3.05 2." 2.29 2.07 
3350 3P3T Upright 1.80 1." 1.35 1.22 
33'50G 3P3T Upright, gold 3.75 3.00 2.81 2.55 
3350R 3P3T Right angle 1.90 1.52 1.U 1.29 
3350RG 3P3T Right angle, gold 3.85 3.08 -2.89 2.62 
3450 3P4T Upright 1.95 1.56 1.46 1.33 
J450G 3P4T Upright, gold 3.90 3.12 2.93 2.65 
3450R 3P4T Right angle , 2.05 1." 1.5' 1.39 
3450RG 3P4T Right angle, gold '.00 3.20 3.00 2.72 
.350 4P3T Upright 1.95 1.56 1.46 1.33 
4350G 4P3T Upright, gold '.55 3.64 3.41 3.09 
4350R 4P3T Right angle 2.05 1.64 1.5' 1.39 
4350RG 4P3T Right angle, gold '.65 3.72 3." 3.16 
4450 4P4T Upright 2.15 1.72 1.61 1.46 
'450G 4P4T Upright, gold •• 75 3.80 3.56 3.23 
'450R 4P4T Right angle 2.25 1.80 1.69 1.53 
.. 50RG 4P4T Right angle. gold '.85 3.88 3." 3.30 

Slide Switches 

SL SERIES MULTI.POSITION SLIDE SWITCH 
WITH PC TERMINALS 

Designed specifically tor PC applications. Save space, Installation 
time and wlrlQg errors. Substitute tor rotary switches and other 
Ideal uses. Feature a ball detent tor positive tactile teel. Contacts 
are selt-cleanlng and terminals are sealed for added protection. 
Internal construction Is similar to the MSS Series. 

Net Each. Loti of 
Alcolwltch 1- 26 100 500-

No. TyPi 2' 99 '" 999 
5L-220 2 Positions $1.20 $0.8' ~0.72 ~0.62 
SL-330 3 Position 1.30 .91 .78 .68 
SL-s50 5 Position 1.55 1.ot .93 .81 
SL-660 6 Position 1.70 1.U 1.02 .88 
SL-770 7 Positions 1.85 1.30 1.11 .96 
5L-B80 8 Positions 2.05 1." 1.23 1.07 
K55-20A Natural Aluminum Knob .30 .29 .26 .25 

SS SERIES SLIDE SWITCHES 
Designed tor printed circuit boards, Offer operational versatility • 
high densltY,lIght weight, and a broad variety ot control functions, 
Rated to carry 300 rnA at 30 VDC. Make betore break. Have 
silver contacts, sealed terminals. For use In matrix applications, 
adjustable voltage dividers x-y positioning and others , 

Net Each Loti o. 
Alcolwltch 1- 26- 50- 100-

No. DOIIerl ptlon 24 ., 99 2., 
55-110-13 Single pole, 10+3 pos. $2.90 $2.32 $2.18 $1.9 
55-111 Single pole, 11 positions 2.U 1.96 1.U 1.67 
~S-2' Double pole, 4 positions 1.65 1.32 1.2' 1.12 

7 

KSS KNOBS 
Net Each, Loti o. 

Alcoswltch 1- 26- SO- lDO-
No. Description 2' 

., 99 '99 
K5S-1A Natural, small, less hairline $0.35 $0.33 $0.31 $0.2 
K5S-1B Black, small, less hairline .35 .33 .31 .29 
KSS-2A Natural, large, less hairline .35 .33 .31 .21 
K5S-2B Black, large less hairline .35 .33 .31 .29 

• 
KS5-3A Natural, large, double 

hairline .'0 .38 .35 .3<1 
KS5-3B • .0 .38 .35 .3' Black, large, double hairline 
K55-20 Natural Aluminum .30 .29 .26 .2 5 

SLS BOBBIN CONTACT MINIATURE SLIDE SWITCHES 
New tamlly ot SLS Bobbin Contact switches provide Improved 
tactile teel. More positive detent. Rated 250 mA at 125 VAC; 
150 mA at 12 VDC. Silver plated contacts and terminals. 

NtE hLt e ac , 010 

Alcoswltch 1- 101- 500- 000-
No. Description 99 '99 999 2.,9 

5LS-121-PC SPDT, wjo tabs, 
w JPC terminals 50.65 50." 50.42 50.33 

5L5-121-RA SPDT, wjo tabs. 
wjrlght angle term • .75 .56 . ., .38 

5LS-131-PC SP3P, wjo tabs, 
w JPC terminals .90 .68 .59 .U 

5L5-131-RA SP3P, wjo tabs. 
wjrlght angle term. 1.00 .75 .65 .50 

5L5-Ul-PC SP4P. wjo tabs, 
w JPC .terminals 1.15 .86 .75 .58 

5L5-Ul-RA SP4P. wjo tabs, 
wjrlght angle term. 1.25 .!14 .81 .63 

5L5-151-PC SP5P. wjo tabs, 
wjPC terminals 1.40 1.05 .91 .70 

5L5-151-RA SP5P, wjo tabs, 
wjrlght angle term. 1.50 1.13 .98 .75 ' 

SLS-121-1 SPDT, wjo tabs. 
wjPC terminals .65 . ., .42 .33 

SL5-121 SPDT. wjtabs. 
panel mounted .65 .49 .42 .33 

SLS MINIATURE SLIDE SWITCHES 
Economical miniature slide switch, ~6' wide and approximately 
%" long, Rated at 0.5 amps {gJ 125 VAC except 121M series, 0.3 
amps (0, 125 VAC; -130 and -240 series, .25 amps (n, 125 VAC. 
SLS-1Z0 SPDT, wjTabs .. ··r .. ~0.39 $0.30 
SLS-1Z0-1 SPDT, wjo Tabs .60 .45 .39 .30 
SLS-220 DPDT, w/Tabs .75 .56 .n .38 
SLS-220-1 DPDT, wjo Tabs .75 .56 .n .38 
SLS-2.0-PC DP4P, w/o Tabs, 

1.35 1.01 .88 .68 w /PC terminals 

5100 
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5100 SWITCHES 5100 

Quality and Innovation 

DYS-8 DLS-I DSS-I 

DIP SERIES DUAL IN-LINE MOUNTING 
DIP switches provide high reliability at reasonable cost. All models 
are designed for soldering onto PC boards or may be optionally 
used with standard D JP sockets. Terminals and contacts are 
beryllium copper with gold plated over nickel to assure dependable 
service for low-energy level use. The low-profile DLS and DLS-SD 
models have molded-In terminals; all other types have epoxy 
sealed bases for protection dllrlng the soldering operation. The 
DLS and DLS-SD models are supplied with a protective cover 
having an "actuator lock" feature that prevents accidental opera
tion and protects the Inner mechanism during cleaning cycles. 
These covers are also available as an option for the DSS models 

Alco- Net Each Lot. of 
switch 28- 50-

No. Type Lever 1-24 49 99 
DSS-4 4PST Rocker $3.45 $3.11 $2.93 
DSS-6 6PST Rocker 3.95 3.56 3.36 
DSS-7 7PST Rocker 4.20 3.78 3.57 
DSS-8 8PST' Rocker 4.45 4.01 3.78 
DSS-l0 10PST Rocker 4.95 4.46 4.21 
DSS-C* Protective 

Cover .15 .14 .U 
DBS-5 5PST Rocker 3.70 3.33 3.15 
DBS-6 6PST Rocker 3.95 3.56 3.36 
DLS-4 4PST Slide 3.55 3.20 3.02 
DLS-6 6PST Slide 4.05 3.65 3.44 
DLS-8 8PST Slide 4.55 4.10 3.87 
DLS-l0 10PST Slide 5.05 4.5: 4.29 
DLS-2SD (2) N.O.-N.C. Slide 3.55 3.2 3.02 
DLS-3SD (3) 1\ O.-N.C. Slide 4.05 3.65 3.44 
DLS-4SD (4) N.O.-N.C. Slide 4.55 4.10 3.87 
DLS-5SD 45) N.O.-N.C. Slide 5.05 4.55 4.29 
DYS-4 PST Plano 3.40 3.06 2.89 
DYS-6 6PST Plano 4.35 3.92 3.70 
DYS-8 8PST Plano 4.85 4.37 4.12 
DYS-1O 10PST Plano 5.35 4.82 4.55 
DYS-2SD (2) N.O.-N.C. Plano 3.85 3.47 3.27 
DYS-3SD (3) N.O.-N.C. Plano 4.35 3.92 3.70 
DYS-4SD (4) N.O.-N.C. Plano 4.85 4.37 4.12 
DYS-5SD (5) N.O.-N.C. Plano 5.35 4.82 4.55 
·Specify size. (4). (6); (7). (8) or (10). 

DIP SWITCHES FOR WAVE SOLDERING 
AND AUTO-CLEANING 

100-
249 

$2.76 
3.16 
3.36 
3.56 
3.96 

.12 
2.96 
3.16 
2.84 
3.24 
3.64 
4.04 
2.84 
3.24 
3.64 
4.04 
2.72 
3.48 
3.88 
4.28 
3.08 
3.48 
3.88 
4.28 

DT-1O 

,~~", 
: . ," '".. , ',' '" '" ,', i I, 

" I 

DTP-02 " " 'DTP-l0 

No tape seal required-allows extended actuators. Self-cleaning 
design allows exposure to dirt and contaminants without falling. 
Contact Rating: 1 amp at 24 VDC without swltclrlng, 100 mA 
at 5 VDC with switching. Initial Contact Resistance: 30 mllll
ohms, max. Operating Temperature Range: - 30° C to + 85° C. 
Life Expectancy' 10 000 cycles 

Aleo- Net Each. Lots of 
Switch Lever 100- 500- 1000 

No. Type Type 1-99 499 999 Up 
DT-02 2PST Top $1.30 $1.04 $0.91 $0.85 
DT-04 4PST ,Top 1.45 1.16 1.02 .94 
DT-06 6PST Top 1.60 1.28 1.12 1.04 
DT-08 8PST Top 1.80 1.44 1.26 1.17 
DT-1O 10PST Top 2.05 1.64 1.44 1.33 
DTP-02 2PST Side 1.75 1.40 1.23 1.14 
DTP-04 4PST Side 1.90 1.52 1.33 1.24 
DTP-06 6PST Side 2.05 1.64 1.44 1.33 
DTP-08 SPST Side 2.25 1.80 1.58 1.46 
DTP-1O IOPST Side 2.50 2.00 1.75 1.63 

DIP & 
KEYLOCK SWITCHES 

DBS-6 

SAFETY KEYS WITCHES 
Compact. high quality keyswltches for safety where uninten
tional switching could be hazardous. Keys removable from any 
position. Mount In Yo" hole In panels UP to !4" tblck. Anti-rotation 
device prevents movement after mounting. Available with 6 or 
10 Amp switches. 

Net Each. Lots o' 
Aleoswltch Col'I- 26-

No. tacts Adlon 1-24 49 

CNK-l06D SPDT On-none-on $6.15 $5.23 
CNK-l06F SPDT On-none-on &.75 5.74 
CNK-206N DPDT On-none-on 7.00 5.95 
CNK-206R DPDT On-none-on 7.60 &.46 
CNK-306D 3PDT On-none-on 9.15 7.78 
CNK-406N 4PDT On-none-on 10.65 9.05 
CNK§ Keyswltch adapter unit 3.55 3.02 
CNK-Key Extra key for CNK .75 .71 
CNK-2-106D SPDT On-none-on 6.25 5.31 
CNK-2-206N DPDT On-none-on 7.10 6.04 
CNK-2-306D 3PDT On-none-on 9.25 7.86 
CNK-2-406N 4PDT On-none-on 10.65 9.05 
CNK-2§ Keyswltch adapter unit 3.65 3.10 
CNK-2-Key Extra key for CNK-2 .65 .62 

tMomentary position. 
§Net Each. Lots of: 1-9. 11-19.20-99, 100-499. 

KEYLOCK SWITCH 
Roller-type mechanical action with 
positive contact. Choice of 25 keys. 
Rated 5 A resistive, 115 VAC; 15 A. 
24 VDC. Flatted Yo" diameters barrel 
fits panels to Yo' thick 

50- 100-
99 249 

$4.92 $4.61 
5.40 5.0& 
5.60 5.25 
6.08 5.70 
7.32 6.86 
8.52 7.99 
2.84 2.66 
.66 .60 

5.00 4.69 
5.68 5.33 
7.40 6.94 
8.52 7.99 
2.92 2.74 
.57 .52 

Net EaCh. Lots o. 
Alcolwltch 11- 20- 100-

No. Description 1-' 19 II 499 

SWK-12 SPST orr or On ~6.95 $6.26 $5.91 $5.35 
SWK-12-1 SPST Off &.95 6.26 5.91 5.35 
SWK-12-3 SPST On 6.95 6.26 5.91 5.35 
SWK-12K Single key for SWK-12 1.10 1.05 .97 .88 
SWK-U-l Rmv. key/Ott Pos. 4.45 4.01 3.78 3.43 
SWK-U-2 Rmv. key/Ott or On Pos. 4.45 4.01 3.78 3.43 
SWK-U-3 Rmv. key/On Pos. 4.45 4.01 3.78 3.43 
SWK-23-1 Rmv. key/Ott Pos. Mom. 4.65 4.19 3.95 3.58 
SWK-2J-3 Rmv. key/On Pos. Mom. 4.65 4.19 3.95 3.58 
SWK-UK Single key for SWK-13/-23 .10 .76 .70 .64 

DESIGNER SERIES KEYLOCK SWITCHES 
New SKI", SKM and SKT keylocks ' 
available with reed contacts as well ~ 
as multi pole options. Appealing square " 
!lange desIgn plus built-In detent and 8 
square bow keys. Available In 1.0 VA. i 
3 amp or 4 amp ratings. A wide variety , 
available; Information on request. 

Net EaCh. Lots of 
Alcoswlteh Con- 11- 20- 100-

No. tacts Action 1-' 11 II 24' 
SKF-U-l SPST Ott-on $4.75 $4.21 $4.04 $3.66 
SKF-U-2 SPST Ott-on 4.75 4.21 4.04 3.66 
SKF-U-3 SPST On-ott 4.75 4.21 4.04 3.66 
SKF-23-1 SPST ott-oni 4.95 4.46 4.21 3.81 
SKF-23-3 SPST On-on 4.95 4.46 4.21 3.81 
SKT-33-1 DPDT Ott-on &..5 6.26 5.11 5.35 
SKT-33-2 DPDT Ott-on 8.95 6.28 5.11 5.35 

tMomentary position. 
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5100 SWITCHES 5100 

Quality· and Innovation 
MRS SERIES MINIATURE ROTARY SWITCHES 

MRS Series 30° and 36° miniature rotary switches are rated 150 
rna (!t. 115 VAC. Terminals are permanently molded Into DAI' 
base. A choice of 1. 2. or 3 poles with adjustable stops up to 
twelve positions. The MRSE Is nonadjustable with an Internal 
O-ring shaft-ta-bushlng seal and also an outer seal for protection 
In wet environments. The sufflx US" Indicates long shatt and the 
sufflx "PC" Indicates printed circuit mounting. Sufflx "COO Indi
cates continuous rotation. Sufflx .. X" Indicates shorting (make
before-break) contacts. 

Alcoswitch Posl-
No. Poles tlons 

MRS-l-10C I 1-10 
MRS-l-lDC-PC 1 1-10 
MRS-l-l0 1 2-10 
MRS-l-l0-PC 1 2-10 
MRS-l-12C 1 1-12 
MRS-1-12C-PC 1 1-12 
MRS-1-12 1 2-12 
MRS-l-12-PC 1 2-12 
MRS-2-5 2 2-5 
MRS-2-5-PC 2 2-5 
MRS-2-6 2 2-6 
MRS-2-6-PC 2 2-6 
MRS-3-3 3 2-3 
MRS-3-3-PC 3 2-3 
MRS-3-4 3 2-4 
MRS-3-4-PC 3 2-4 
MRS-l-lDCS 1 1-10 
M RS-l-10CS-PC 1 1-10 
MRS-I-lOS 1 2-10 
MRS-l-lDS-PC 1 2-10 
MRS-l-12CS 1 1-12 
M RS-1-12CS-PC 1 1-12 
MRS-1-12S 1 2-12 
MRS-1-12S-PC 1 2-12 
MRS-2-5S 2 2-5 
MRS-2-SS-PC 2 2-5 
MRS-2-6S 2 2-6 
MRS-2-6S-PC 2 2-6 
MRS-3-lS 3 2-3 
MRS-l-3S-PC 3 2-3 
MRS-3-4S 3 2-4 
MRS-3-4S-PC 3 2-4 
MRSE-l-10 1 10· 
MRSE-l-l0-PC 1 10· 
MRSE-1-12 1 12· 
MRSE-1-12-PC 1 12· 
MRSE-2-5 2 5* 
MRSE-2-5-PC 2 5* 
MRSE-2-6 2 6* 
MRSE-2-6-PC 2 6*. 
MRSE-3-3 3 3* 
MRSE-3-3-PC 3 3· 
MRSE-3-4 3 4· 
MRSE-3-4-PC 3 4* 
"Not adjustable 

Net Each. Lots of 
26- 50-

1-24 49 99 
$ 7.85 $ 6.28 $5.50 

8.55 6.84 5.99 
7.B5 6.28 5.50 
8.55 6.84 5.99 
8.95 7.16 6.27 
9.65 7.72 6.76 
8.95 7.16 6.27 
9.65 7.72 6.76 
8.85 7.08 6.20 
9.55 7.64 6.69 
9.95 7.96 6.97 

10.65 8.52 7.46 
10.85 8.6B 7.60 
11.55 9.24 8.09 
11.95 9.56 8.37 
12.65 10.12 B.86 
. 7.B5 6.2B 5.50 

B.55 6.84 5.99 
7.85 6.2B 5.50 
8.55 6.84 5.99 
8.95 7.16 6.27 
9.65 7.72 6.76 
B.95 7.16 6.27 
9.65 7.72 6.76 
8.85 7.08 6.20 
9.55 7.64 6.69 
9.95 7.96 6.97 

10.65 8.52 7.46 
10.85 8.6B 7.60 
11.55 9.24 8.09 
11.95 9.56 8.37 
12.65 10.12 8.B6 

8.65 6.92 6.06 
9.35 7.48 6.55 
9.75 7.80 6.83 

10.45 8.36 7.32 
9.65 7.72 6.76 

10.35 8.28 7.25 
10.75 8.60 7.53 
11.45 9.16 8.02 
11.65 9.32 8.16 
12.35 9.88 8.65 
12.75 . 10.20 8.93 
13.45 10.76 9.42 

100-
249 
$5.02 
5.U 
5.02 
5.U 
5.73 
6.18 
5.73 
6.18 
5.66 
6.11 
6.37 
6.B2 
6.94 
7.39 
7.65 
B.l0 
5.02 
5.47 
5.02 
5.47 
5.73 
6.18 
5.73 
6.18 
5.66 
6.11 
6.37 
6.B2 
6.94 
7.39 
7.65 
8.10 
5.54 
5.98 
6.24 
6.69 
6.18 
6.6 2 
6.88 
7.33 
7.4 
7.9 
8.1 
8.6 

6 
o 
6 
1 

DR SERIES ENCODED ROTARY DIP SWITCHES 
Rotary DIP switches have Internal sealing to allow wave solder
Ing and Immersion cleaning. Screwdriver, knob. and shaft types' 
are available In both upright and right angle versions. Contact 
Rating: 0.4 V A at 20 VDC. Initial Contact Resistance: 50 mllll
ohms max. at 2 VDC. Insulation Resistance: 1000 megohms min. 
at 100 VDC. Lite Expectancy: 20.000 cycles min. 

Alco- Net Each. Lots of 
switch Circuit 26- 50- 100-
No.f Description Characters 1-24 49 99 249 

DRD-l0 BCD 0-9 $2.45 $1.96 $1.72 $1.57 
DRD-l0C BCD Camp. 0-9 2.45 1.96 1.72 1.57 
DRD-16 BC 0-9 & A-F 2.75 2.20 1.93 1.76 
DRD-16C BC Camp. 0-9 &A-F 2.75 2.20 1.93 1.76 
DRD-lD-RA BCD 0-9 2.95 2.36 2.07 1.89 
DRD-lDC-RA BCD Camp. 0-9 2.95 2.36 2.07 1.89 
DRD-16-RA BC 0-9& A-F 3.25 2.60 2.28 2.08 
DRD-16C-RA BC Camp. 0-9 & A-F 3.25 2.60 2.28 2.08 
DRM-lD BCD 0-9 2.95 2.36 2.07 1.89 
DRM-lDC BCD Camp. 0-9 2.95 2.36 2.07 1.89 
DRM-16 BC 0-9 & A-F 3.25 2.60 2.28 2.08 
DRM-16C BC Compo 0-9 & A-F 3.25 2.60 2.28 2.08 
DRM-l0-RA BCD 0-9 3.45 2.76 2.42 2.21 
DRD-lDC-RA BCD Camp. 0-9 3.45 2.76 2.42 2.21 
DRM-16-RA BC 0-9 & A-F 3.75 3.00 2.63 2.40 
DRM-16C-RA BC Compo 0-9 & A-F 3.75 3.00 2.63 2.40 
DRS-lD BCD 0-9 4.65 3.72 3.26 2.98 
DRS-lDC ~gD Compo 0-9 4.65 3.72- 3.26 2.98 
DRS-16 0-9 &A-F 4.95 3.96 3.47 3.17 
DRS-16C BC Compo 0-9&A-F 4.95 3.96 3.47 3.17 
DRS-lD-RA BCD 0-9 5.15 4.12 3.61 3.30 
DRS-lDC-RA BCD Camp. 0-9 5.15 4.12 3.61 3.30 
DRS-16-RA BC 0-9 & A-F 5.45 4.36 3.82 3.49 
DRS-16C-RA ·BC Compo 0-9 & A-F 5.45 4.36 3.82 3.49 
DRW-lD BCD 0-9 2.95 2.36 2.07 1.89 
DRW-lOC BCD Compo 0-9 2.95 2.36 2.07 1.89 
DRW-16 BC 0-9 & A-F 3.25 2.60 2.28 2.08 
DRW-16C BC Compo 0-9& A-F 3.25 2.60 2.28 2.08 
DRW-l0-RA BCD 0-9 3.45 2.76 2.42 2.21 
DRW-lDC-RA BCD Camp. 0-9 3.45 2.76 2.42 2.21 
DRW-16-RA BC 0-9 &A-F 3.75 3.00 2.63 2.40 
DRW-16C-RA BC Camp. 0-9& A-F 3.75 3.00 2.63 2.40 
#Actuator color code: 10, red; lDC, orange; 16, black; UC, white. 

Rotary Switches 

MRSB-U 

DRD DRD-RA DRM DRM-RA 

DRW 

DRS 

DRS-RA 

MRSB SERIES PROGRAMMABLE 
These 30° and 36° rotary switches are rated 150 rna @ 115 VAC .. 
All models In this series are completely sealed. allowing flow 
soldering and submersible defluxlng without the need for caps. 
disposable covers. etc. Standard MRSB switches have screw
driver adjust; UK" and "U" versions have built-on aluminum 
knobs for compactness and ease of operation. The "U" version 
also allows switching position to be read from edge of PC board. 
MRSB switches are Identical to the standard MRS Series In size 
and operational features. Models with an .oX" sufflx have shorting 
(make-before-break) contacts. All models In this series are non
adJustable 

Net Each, Lot. of 
AI_witch Posl- 26- 50- 100-

No. Poles tiona 1-24 49 99 249 
PC 1 10 $ 6.45 $5.16 $4.52 $4.13 
.~ 1 12 7.55 6.04 5.29 4.83 

2 5 7.45 5.96 5.22 4.77 
2 6 6055 6.84 5.99 5.47 
3 3 9.45 7.56 6.62 6.05 
3 4 10.55 8.44 7.39 6.75 

~ 1 10 7.65 6;,12 5.36 . 4.90 
1 12 8.75 7.00 6.13 5.60 
1 10 8.65 6.92 6.06 5.54 
2 6 9.75 7.80 6.83 6.24 
3 3 10.65 8.52 7.46 6.82 

~ 
3 4 11.75 9.40 6023 7.52 
1 )0 8.25 &.60 5.78 5.2. 

iUi ,., 1 12 9.35 7.48 6.55 5.18 
!.'! 2 5 9.25 7.40 6.48 5.12 

lV!aciil_i. 2 6 10.35 8.2' 7.25 6.62 

:laciil_i_ '" 3 3 11.25 9.00 7.88 7.20 ,;; 3 4 12.35 9.88 6065 7.90 
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Vivisun 20120™ 
Sunlight Readable ·Switches 

Mil-Spec 22885/90 

NOW DUSTPROOF/DRIPPROOF 
ENVIRONMENTAL 
Drlpproof: VIVISUN 20/20 dripproof switch meets the 
enclosure design type (2) requirements of Mil-S-22885 
as specified in para 3.6.17.2. When tested per para. 
4.8.17.2 dripproof seal does not allow leakage of water 
through the seal as determined by visual examination 
and dielectric test of para. 4.8.16.1 
Sand & Dust: The seal effectively prohibits the 
entrance of sand and dust per MIL-STD-10BE. 
MECHANICAL 

FIGURE V-DIMENSIONS 

1 Dripproof Sealed Cap 

2 Dripproof Mounting Flange 

3 Dripproo! Mounting Spacer 

+.010 Dimensions: The dripproof sealed switch design, 
construction, and physical dimensions conform to fig
ures V & VI. For other VIVISUN 20/20 dimensions refer 
to standard data sheet 99-1-78-2 page 6. 
Mounting: Each dripproof unit is supplied with a 
mounting sleeve, dripproof mounting spacer, dripproof 
mounting flange and dripproof sealed cap. The drip
proof mounting spacer may be discarded for mounting 
without edge-lighted panel. (refer to figure V). 

__ LJ-~-----r- .6::.:-~O(!P~q· 

~44~M;a;'J~~~~~~t.265 I I I I ~ : + : : + : 
170 L ____ J L ____ J...l 

Seal Materials: Seal is high grade durable silicone 
rubber per ZZ -R-765. Surface is black matte finish. 
Front Lamp Replaceable: To replace lamps simply lift 
back corner of seal from edge of mounting flange and 
peel back. Slip fingernails under seal in extraction slots 
and pull forward. For resealing, press cap back into 
switch and apply finger pressure firmly to the corners 
and around the outer edge of seal. 

• .281 

"r~~3~~.;a, [l]T 
I , 
I + 1 +. 
I I 
I I I I 
'--~.970 I Typ. ---j 

Mounting Plate 
Cutout 

FIGURE V1-DRIPPROOF SEALED CAP 
Flexibility: VIVISUN 20120 dripproof is offered as a 
momentary and alternate action switch in 1, 2, or 3 pole 
and as an indicator. Momentary and alternate action 
switches are limited to -4BoC in some applications. 
Low Weight: 1.5 ounces maximum, including mounting 
sleeve. and dripproof mounting spacer. 
VISUAL 
Sunlight Readable: First fully qualified pushbutton 
switch per MiI-S-22.B85190. Legends are readable in a 
light ambient of 1 0,000 ft. candles (sunlight) and remain 
completely deadface when not energized. 

~950-r790l 

.960 rt---Ud DRIPPRQOF SEAL AND 
PUSHBUnON CAP ARE . 
INTEGRAL ONE PIECE' 
ASSEMBLY L~etainer 

Low Level Uniformity: Message remains uniform at 
reduced voltage levels-no hot spots. 

t Lamps (4 places) 

Dripproof Seal 
..... ". .. . 

Refer to standard Data Sheet 99·1-78-2pg.6for all other electrical, mechanical, visual and environmental characteristics of Vivlsun 20/20. 

Product Body 
Series Type 

Cap 
Style 

Artwork 
PIN 

[!El- ffiJ-ern '- [[]]] 

Supplement No. 1 
DATA SHEET NO. 99-h78-2 

Issued 2-79 

How to order Vivisun20/ 20 DRIPPROOF 
DRIPPROOF OPTION 
To designate a VIVISUN 20/20 dripproof switch 
simply insert the number 4 in the third position 
and the number 2 in the eighth position of the 
standard 12 digit' part number. For additional 
information on how to order VIVISUN 20/20 refer 
to page 7 of data sheet 99-1-'7B-2. 

AEROSPACE OPTICS INC. 
3201 Sandy Lane-Dept E·83 
Fort Worth, Texas 76112 
(817) 451·1141. Telex 75·8461 

HOW TO ORDER SPARE COMPONENTS. 
To order spare dripproof caps and bodies use 
the digits 4 and 2 in appropriate space as shown 
in example. For additional ordering information 
pertaining to spare components refer to page 8 
of data sheet 99-1-78-2. 

6-A 
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Choose from several contact 
types: mechanical, conductive 
rubber or tactile feedback. 
Snap-in mounting. Double-shot 
molded keytops in many colors, 
shapes, legends. Fully 
automated assembly assures 
maximum reliability, with ratings up 
to 20-million operating cycles. 

Standard and custom 
keyboards, fully assembled 
including switches, keytops, PC 
board, matrix circuit, encoder 
circuit. NEW!-Series KFL Low 
Profile Keyboards meet all the 
latest European DIN standards 
for full-travel key switches with 
reduced profile dimensions. 

SWITCHES 
Alps produces more than 
900,000,000 switches per year, 
including some of the world's 
smallest, in a variety of types
rotary, push, slide, lever, power, 
flex and digital-all noteworthy 
for their unsurpassed smooth
action performance, built-in 
quality and long-life reliability. 

RESISTOR NETWORKS 
& CHIP RESISTORS 
Thick film cermet element on alumina 
substrate, for extremely high stability. 
Networks in SIP configuration, from 
4 to 17 pins, with resistance values 
from 10 ohms to 1 megohm. 
Chips are international standard size, 
1.6 x 3.2 x .55 mm, with values from 
10 ohms to 10 megohms. Available 
in bulk, reel tape, or plastic 
magazine for automatic chip 
placement machines. 

TRIMMER CAPACITORS 
Ceramic or film elements, trimmer 
ranges from 2.5-6 pF to 
10-150 pF. Snap-in terminals, 
with standard, reverse or side 
mounting-front or rear adjustment. 
Minimum drift, with virtually linear 
temperature characteristics. 
Precision structure protects 
dielectric from contamination 
by flux or wax. 

FLOPPY DISK DRIVES 
New Series 2000, for 5%" disks, 
offers super-slim profile-only 
1.69" thick, half the conventional 
thickness. Standard features 
include fast access time, 
automatic eject, long-life ceramic 
head, and surprisingly low price! 
Available with or without built-in 
electronics control board. 

MICROMINIATURE 
PRINTERS 
An incredible example of 
"The Alps Advantage" 
in technical innovation, Series DPG 
printers handle Alpha-Numeric-Graphic 
requirements, actually writing with 
microminiature ball point pens (1 or 4 
colors!)invented by Alps using exclusive 
ink technology. Available for 2V." or 4W' 
ordinary plain paper. Their small size 
and small price will astound you! 

TACT SWITCHES 
Tactile key swit~hes with a 
"snap" (conductive rubber) or 

. "click" (metal contacts) feeling to 
signal when contact is made. 
Available in a wide range of life 
cycle ratings, shapes, sizes, and 
"feelings"-ideal for many types 
of mini-keyboard applications. 

VARIABLE RESISTORS 
Rotary and slide types, ranges 
from 500 ohms to 2 megohms, 
with a wide variety of diameters, 
strokes, tapers, mounting, shafts, 
levers, etc. Exclusive 
lubricants for high quality smooth 
action. Miniature trimmer pots, sizes 
from 4mm to 16mm, with cermet, 
carbon film or carbon composition 
elements-ranges from 100 ohms 
to 2.2 megohms. Stick controls 
packaged with 2, 3 or 4 pots. 

OTHER PRODUCTS now available from Alps include: telephone keypads, liquid crystal 
displays, magnetic heads, cassette mechanisms, RF modulators, switchers, TV tuners. 

® .... eV' GE"E~~ne "Ips Ad~antag ~ 'CA1A\..OG e"-

" t roducts VI copy today 
20 pages 0 ~\<. tor your ~ree . 

A1.PS E1.ECTRICIUSAJ, IHC. 
100 N. Centre Ave., Rockville Centre, NY 11570 Tel. 516-766-3636 

19401 So. Vermont Ave., Torrance, CA 90502 Tel. 213-516-8921 
1810 So, Lynhurst Dr. X, IndianapOlis, IN 46241 Tel. 317-248-2577 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 2227 



5100 SWITCHES 

ffi\ [f¥1] ~ [R1 ~ (C ffi\ [M [R1 ~~ ~ffi\ [R1(C [}=l] ~ ~ [M @ ~ [M ~ ~ [R1 ~ [M@ 
WORLD'S SMALLEST DIP SWITCHES 

Same Size as an I.e.! 

THE K40 nIP IS 
THE SAME SIZE AS AN Ie 

Better Heat Convection No More Hand Labor 
YOU CAN USE AUTOMATIC INSERTION EOUIPMENT 

~
--,-

.110 

. --4.--- .010 

AVAILABLE SWITCHES : .=:::1-
EIGHT POSITION SEVEN POSITION . j-

MODEL K40 8 

SIX POSITION 
MODEL K40 6 

FOUR POSITION 
MODEL K40 4 

TWO POSITION 

• MODEL K40 2 I 
THREE NEW PATENT DESIf:;NS 
THAT USE 400/0 LESS PARTS 
I The slides 'are split, or bifurcated, so there are two separate slides for each 

_ contact point This doubles the contact reliability because you have two 
InClependent gold plated contacts at each switch point. 

2 The switches are flush with the cover to eliminate aCCidental, 
on-Off mov~mJ!nt once the DIP Is programmed. Simple . 

• The package Is sealed. The lead frame Is molded directly Into the 
~ housing to provide a one piece, no-leak construction. The cover Is 

ultrasonically molded to the frame after the switch Is assembled. 
There Is no better construction. Wlcklng can happen, but It won't get 
Into the switch. 

4 The slides are made from beryllium copper, heat tempered to a 
full hardness, spring formed, plated in a 100 micro inch nickel -
bath and then spot gold plated 10 micro Inch deep at all the 
contact pOints. This is the best proven sWitch contact surface that
money can buy. 

S Every one of the switch contact surfaces on the main lead frame 
are gold plated with 30 micro Inch of gold over 50 micro Inch -
of nickel. -

CALL 

MODEL K40 7 

FIVE POSITION 
MODEL K40 5 

THREE POSITION 
MODEL K40 3 

ONE POSITION 
MODEL K40 1 

(312) 888-7245-

5100 

AMERICAN RESEARCH & ENGINEERING 1500 EXECUTIVE DR. ELGIN, IL 60120 
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5100 SWITCHES 5100 

Your Primary Source for highest quality and fastest deliveries the world over. 

-sf B-

Aec 
t , 

AMERICAN SWITCH CORP. 

134 WATER STREET, WAKEFIELD, MASS. 01880 
AREA (617) 246·1007 TWX #710·348·6756 

Shown are just a few of our many thou
sands of quality engineered and pro
duced switches used in countless appli
cations throughout the world. Our lines 
include miniature toggle, rocker, lever 
and pushbutton switches, both lighted 
and unlighted. Standard hardware panel 
mounting, printed circuit mounting and 
the hardware less snap-in models are 
available in zillions of combinations. 
Long life L.E.D. Indicators integrated 
with the switch are available for virtually 
every model switch we make in a choice 
of cosmetically appealing and colorful 
bezels. Our highly reliable and time 
proven mechanisms cover ratings from 
dry circuit to 6 amp, 125 volts and many 
are UL recognized. An extensive array of 
options are available to meet your partic
ular needs. 

A complete line catalog is yours for the 
asking. 

Contact us for fast response, much 
quicker than usual deliveries and com
petitive pricing. 

AMERICAN SWITCH CORP. /134 WATER STREET, WAKEFIELD, MASS. 01880 AREA (617) 246·1007 TWX 710-348·6756 
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5100 SWITCHES 

AMP Dual In-Line Package Switches 
Features: - High Density - Low profile, compact design requires a minimum of pc board area 
- Available in standard, low profile, rigflt angle, multi pole and LED versions - Simple Operation -
Rocker actuators instantly change program - Easy Mounting - Switches can be flow-soldered directly 
to pc board or simply inserted into DIP headers or Ie packaging receptacles _ Low profile switches 
available with sealing tape to keep out contaminants during assembly operations - Economical - Board 
mounted switches eliminate the need for interconnection wiring to perform . switching functions 
- High Reliability - Fully enclosed design protects contact surfaces from enVironmental hazards. 
Optional transparent cover is also available - Versatile Application - Switches furnished in various 
sizes, ranging from 2 to 12 positions 

Standard Switches 

7000 Series, 
Single Pole 
Single Throw 

Economy 
Switches 

7100 Series, 
Single Pole 
Single Throw 

Pin 1 

Contact Arrangement 

(Switches shown in 
open position) 

No. 01 
Switch 

Posillons 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Std. Prolile 
Part No. 

2·435166-9 
3-435166-0 

435166·2 
435166·3 
435166·4 
435166-1 
435166·5 
435166-6 
435166·7 

3-435166·1 
3-435166·2 

No. 01 
Switch 

7000 Series 
Sid. Prolile Low Prolile (wllh Plastisol (without Tape) Sealant) 

Part No. Part No. 

4-435166-7 1·435626·9 
4-435166-8 2-435626·0 
4-435166-9 435626-1 
5-435166-0 435626-2 
5·435166·1 435626-3 
5-435166-2 435626-4 
5-435166-3 435626-5 
5-435166-4 435626-6 
5-435166-5 435626-7 
5-435166-6 2-435626-1 
5·435166-7 2-435626-2 

Side Acluated Side Actuated 
(with Plastisol 

5100 

7100 Series 

Low Prolile Std. Prolile 
(with Tape) Std. Prolile (with Plastisol 

Pari No. Sealant) Pari No. Pari No. 
3-435626-6 2-435640-9 3-435640·3 
3-435626-7 3-435640-0 3·435640·4 
3-435626-8 435640·2 3·435640-5 
3·435626-9 435640-3 3·435640·6 
4·435626·0 435640·4 3-435640-7 
4-435626-1 435640·1 3·435640-8 
4·435626-2 435640-5 3-435640·9 
4-435626-3 435640·6 4·435640-0 
4-435626-4 435640-7 4-435640-1 
4·435626-5 3-435640-1 4-435640-2 
4-435626-6 3·435640-2 4-435640-3 

7000 Series, 
Single Pole 
Single Throw 
Side Actuated 

Poslli'ons Part No. Sealant! Part No. 

LED Switches 

7200 Series, 
Single Pole 
Single Throw 

Request Catalog No. 75-332 for complete listing 

Need more detailS? Call AMP Customer Service at (717) 780·4400, 
or write AMP Incorporated, ,Harrisburg, PA 17105. 

2 1-435802-0 1-435802-3 
3 435802-2 1-435802-4 
4 435802-3 1-435802-5 
5 435802-4 1-435802-6 
6 435802-5 1-435802-7 
7 435802-6 1-435802-8 
8 435802-1 435802-9 
9 435802-7 1-435802-9 
10 435802-8 2-435802-0 
11 1-435802-1 2-435802-1 
12 1-435802-2 2-435802-2 

No. 01 7200 Serlas 
Pairs Part No. 

1 435721-1 
2 435721-2 
3 435721-3 
4 435721-4 
5 435721-5 
6 435721-6 

Contact Arrangement 

Pm 1 

(Switches shown in 
open position) 

Specifications subject to change. Consult AMP Incorporated for latest design speCifications.' 

AMP - Trademark of AMP Incorporated 

Contact Arrangement 

llllllllll 
Pin 1 (Switches shown In 

open position) 

Printed Circuit Board Layout 

.300 

.100 
(Typ.) 

.030 
Oia. 

GGCDG0G7 

Number of 
~--~~ Positions

Minus one (1) -
Times .100 

AIVIP 
INCORPORATED 

1'2230 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 

AMP Programmable 
Dual-in-Line (DIP) Shunt 
Features: - Very low profile - .079 above board - Low cost 
tamper-proof programming - Housings made of UL recognized, 
94V-0 rated, glass-filled thermoplastic polyester - Large current 

capacity - 5 amperes (one conductor) - Hand tool available 
for programming shunts - Gut straps can be reconnected; by 
solder bridging, then reopened; by use of solder wick - No extra 
space required for end-to-end mounting - Ideal for volume 
requirements of similar programs - Gan be supplied pre
programmed 

AMP Preprogrammed 
Printed Circuit Board 
Switches Screwdriver Slot Style 

Lever Style 

.100 j 
~~ ~ 1.200 

\ \ ~'\'450 Throw 

'-Pin 1 

Extended Shaft Style 

. 920 

SWITCHES 

7600 Series, Programmable 
Dual In-Line Package (DIP) 
Shunt 

E \ a I 2 

c84 
..... A I B \ 6 

Style I 

Switch Type 

Hexadecimal 
w/complement 

(16 Position) 
Hexadecl mal 

w/complement 
(16 Position) 
Hexadecimal 

w/complement 
(16 Position) 
Hexadecimal 

w/complement 
(16 Position) 
Hexadecimal 

w/complement 
(16 Position) 

BCD w/complement 
(10 Position) 

BCD w/complement 
(10 Position) 

BCD w/complement 
(10 Positi on) 
Input/Output 
12 Positionl 

5100 

Na. af 7600 Serll. 
Poalllons Part No. 

2 435704-2 
3 435704-3 
4 435704-4 
5 435704-5 
6 435704-6 
7 435704-7 
8 435704-8 
9 435704-9 
10 1-435704-0 
11 1-435704-1 
12 1-435704-2 

Request Catalog No. 75-332 

-2B~ '9 12 4 8 2 

10 I 8 \ 6' -- "-6 1 4 

Style II Style IV 

Actualor Siol Stamping Bottom Switch 
Legend Sllie Sealed Part No • 

Screwdriver 
Slot No 53137-1 

Screwdriver 
Slot II No 53137-2 

Screwdriver 
Slot Yes 53137-5 

Screwdriver 
Slot II Yes 53137-6 

Extended None No 54359-1 Shaft 

Screwdriver IV No 53919-1 Slot 
Screwdriver IV Yes 53919-2 Slot 

Extended None No 54308-1 Shaft 

Lever As No 53921-1 Illustrated 

Request Catalog No. 75·332 

Mini-Matrix 
Slide Switch 
Specifications 

Electrical Splclflcatlons 
Contact Current Rating: Switching - 100 rnA at 28 vec. max.; 
0.5 rnA at 50 mVeC. min. Non·switching - 500 rnA at 
28 vec. max. 
Contact RIII'stance (Dry Circuit): Less than 100 mOhm 
Insulation Resistance: 1 x 10'0 ot,ms min. at 100 vec 
Dielectric Withstanding Voltage: 300 vec. min. 
Cycle Lift: 5000 datents/silde, min. 

Matlrl1,1 SpeCifications 
Structural Plastic: UL recognized, 94V·0 rated, glass-filled 
thermoplastic 
Column and Row Buses: Copper alloy, contact areas gold plated 
Slide Springs and Contacts: Beryllium copper, gold plated 

Request Catalog No. 81·647 

1---- 1.38 -----I 

.100 Typ. 

~t'100TYjP , .008 

I L .900 --I l-.250 

Ll.40---J 

, Need more details? Can AMP Customer Service at (717) 780-4400, 
. or write AMP Incorporated, Harrisburg, PA 17105. 

Specifications subject to change. Consult AMP Incorporated for latest design spaclfications. 

AMP - Trademark of AMP Incorporated 

Switch Slots Switch 
Conliliuration Omitted' Part Number 

10 x 10 436270-1 
9 x 10 A 436270-2 
8 x 10 A,K 436270-3 
7 x 10 A,B,K 436270-4 
6 x 10 A,B,J,K 436270-5 
5 x 10 A, B, C, J, K 436270-6 
4 x 10 A,B,C,H,J, K 436270-7 

'Slots are omittad for unused slide locations. 

Notl: An 8 x 10 switch Is shown here. Other Mini-Matrix 
Slide Switches have the same dimensions, but fewer 
or more slides. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2231 



5100 SWITCHES 5100 

Printed Circuit Board Rotary Switches 
6000 Series With Screw Driver Slot, Bar Type Knob, Thumb-wheel Actuation 

• Compact Design - Small diameter, low profile switches are 
ideal for pc board mounting - Wide Choice of Outputs-
8 pOSition binary coded octal, 10 position binary coded decimal, 
16 position hexadecimal and 8, 10 or 16 position single pole 
- Versatile Application - Available styles include slotted 
version for screwdriver or coin actuation, plus bar-type knob 
and thumbwheel versions for hand rotation • EC()Domical -
Board mounting eliminates need for input! output wiring to 
perform switching functions - Positive Switching - Contacts 
have positive detent action; all switch pOSitions easily 
identified by large readable numerals - Optimum Reliability 
- Fully enclosed design protects contact surfaces.from dust, 
dirt and other environmental contaminants 

Typical Board Hole Pattern (Switch Side) 

8-POllition 
(Binary Coded Octal) 

1D-Position 
(Binary Coded Decimal) 

10-Position 
(Single Pole) 

Datum for Datum for 
/' ~~~t~~it~hes 490".010 "Slotted. & 

16-Posilion 
(Single Pole) 

Datum for 
Slotted & 

.056 Bar Switches 

16-Position 
(Hexadecimal) 

Datum for 
Indexing Cursor Slotted & .460"·010 

Dla. . Dia. ~~ Bar SWitches 
\ 7 '8 '\a,/ 

6 .. @ 9/: 
.040 '<;> \ / ':t;i 10 Sectors 

Dia. (:17) , 16 Sectors 
',2 '.~ I .'5 Gat 2{0 30' 

.040 J r-

for Thumbwheel Bar Switches 
Switch '/ 

---"~. :"'.' JI~5 

Indexing Cursor 
for Thumbwheel 
Switch 

8-Position 
BCD 

.~o 

, .065±·001 1\ Dla. (5) 

This Hole for 
Mechanical 
Stability 

36" 

2 
+ 

~ " 
Indexing Cursor 1 
for Thumbwheel 
Switch 

10.-Position 
BCD 

SwHcb Commant.: SwHcb Commont.: 

~("---\I'/ ~ at 36° 

-.-- ~ 7.~ ~c,J, Of 
4'~I\(t .046±·003 

.065'·001 '/' '3+ ,2 Dla. (11) 
Dia. (5) Indexing Cursor 

for Thumbwheel 
Switch 

SwHcb 

10-PDsition 
SP 

Commanta: SwHcb 

U ~ /' , 
I 15 91 

14)(~ 
1'3 121 11 

Indexing Cursor 
for Thumbwheel 
Switch 

16-Position 
SP 

Commonta: 

4 t ~,_~ . ~ ct'150 

.065±·001 • • 
45' 

Dla. (5) _ GO° 1 

16-Position 
HD 

II1II CIJn .... ,,: 
PasHlan 1 2 4 p,.Hlon 1 2 4 8 PasHlan 0123456789 PasHia. o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ,,"Il10. 1 2 4 • 

0 
1 • 
2 • 
3 •• 
4 • 
5 • • 
6 •• 
7 ••• 

Specifications 
Electrical 

-+- • 
2 • 
3 •• 

-~ • 
-+- • • •• 

7 ••• 
----4--- ---_.-9 • • 

Contact L1le Expectance: 10,000 Cross Points 
Contact Currenl Rating: 250 Milliamperes 
Initial Contact Resistance (at 50 Millivolts, 20 Milliamperes): 
50 Milliohms . 
Insulation Resistance: 1 x 10' Ohms 
Dielectric Breakdown Voltage: 500 Volts, DC 
Circuit CapaCitance (at 135 KHz): 3 Picofarads 

Materials 
Contacts: Phosphor Bronze, Gold-over-Nlckel Plated 
Solder Tabs and Pins: Coded Switches - Beryllium Copper, Tin 
Plated Single Pole Switches - Brass, Tin Plated 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Structural Parts: Polyacetal Printed Circuit Boards: Glass Epoxy 

• • • • 
• • 

Need more details? Call AMP Customer Service at (717) 7804400, 
or write AMP Incorporated, Harrisburg, PA 17105. 

• • • 
• 

SpeCifications subject to change. Consult AMP Incorporated for latest design specifications. 

AMP - Trademark of AMP Incorporated 

0 
1 
2 
3 
4 
5 
S 
7 
8 
9 
10 
11 
12 
13 
14 
15 

• • 

Switch 
Type 

• 

8 BCD 
10 BCD 
10 SP 
16SP 
16HD 

• 
• • • • • 

• • • 

Screwdrlver/ 
Coin-Actuated 

435174-1 
435005-1 

1-435097-1 
435304-1 
435167-1 

• • • • 

BaroType 
Knob 

1-435174-1 
435123-1 

2-435097-1 
1-435304-1 
1-435167-1 

0 
1 
2 
3 
4 
5 
6 
7 
8 
If 
10 
11 
12 
13 
14 
15 

• • • • • • • • • ••• • • • • • •• • •• • •• ••• •••• 

Thumbwheel 

2-435174-1 
435128-1 
435097-1 

2-435304-1 
2-435167-1 

Request Catalog No. 74-276 

AIVIP 
INCORPORATED 

1·2232 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 

Printed Circuit Board Rotary Switches 
6100 Series With Screw Driver ICoin Actuation Slot 

Features 
!!I Economical 
• Improved, cOmpact design with ball and 

spring detent action 
• Compatible with .100 x .100 [2.54 x 

2.54] standard pc board leg spacing 
• Reliable with longer life 
• Wide variety of code outputs available 

Electrical 
Current/Voltage Rallno: Nonswltchlng -115 VAC 
or 28 VDC at 250 milliamperes max. Switching -
115 VAC or 2B VDC at 125 milliamperes max. 
COntact Reslltance: 75 mllllohms max. 
Insulation Resistance: 100 megohms min. 
Dlalectrlc Withstanding Voltage: 500 VDC min. 
Capacllance: 5 picofarads max. 

Mechanical/Environmental 

5100 

• Mechanically indexed . 
• Low profile 
• Broad application capability 

Operallng Torque: 2-12 Inch-ounce [0.014-0.0B5 N-ml 
Oparatlng Temperature: Do to 190°F [-17.8°C to 88°CI 

Typical Board Hole Pattern 

B Position BCD 
Part Number 436198-1 

.. 
i 

Swllcb C.mm •• t.: 
.... 1tIo. I Z 4 

o 
• • •• • • • •• ••• 

10 Position 9's Complement 
Part Number 436199-2 

Request Catalog No. 80-564 

8 Position BCD Complement 
Part Number 436198-2 

.. 
i 

.040 

±'007 

Sellcb COlI" •• to: 
.... ltIon I f 4 

o ••• 
•• • • • •• • • 

10 Position Decimal 
Part Number 436199-3 

o e GHiHI Q 

.BOO .040 

.... ±'07 ...... 
.100 

.200 

aencb Common to: 

8 Position Decimal 
Part Number 436198-3 

.BOO 

.100 

GHD C!I CD (j') 

.040 

±'07B 

Q0 e Ci) 

.200 

Switch Com_to: 
.... 1tIon 012345&7 

• • • • • • • 

16 Position Decimal 
Part Number 436200-1 

1.0 

• 

.040 
±.0087 

iii Ii) EHiHiHD ~ Q 

.100 

S.ncb COmmon to: 

10 Position BCD 
Part Number 436199-1 

.. 
i 

SeHcb Comm •• t.: 
Po.Hlonl~ 

o 
• • • • 

4 • 
5 • • 
6 •• 
7 ••• 
8 • 
9 • • 

16 Position Hexa-Decimal 
Part Number 436200-2 

Swltcb Comm •• ": SeHcb c ....... t.: 
.... HIo. -I"Z"T.-- - 0123456789 

• 
Po.ltIon 0 I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 .... HIo. I 24. __ o ___ ~_._ 

t • -2--".-' 
3 .~= 
4 •• -5----,---.-

-6---.-.-
-7---.--
-8---.--

9 

• • .. 
• • • • • • 

Need more detailS? Call AMP Customer Service at (717) 780·4400. 
or write AMP Incorporated, Harrisburg, PA 17105. 

o • 

10 
11 
12 
13 
14 
15 

Specifications subject to change. Consult AMP Incorporated for latest design specifications. 
AMP - Trademark of AMP Incorporatad 

• • .. 
• • 

0 

• • •• 
4 • 
5 • • • 6 •• • 7 • •• • 8 • • 9 • • • 10 • • • 11 •• • • 12 •• .. 13 • •• • 14 • •• • 15 • ••• 

ANiP 
INCORPORATED 

EEM 1983 For manufacturers' saJes offices refer to Manufacturers & Sales Offices Directory 1·2233 



5100 SWITCHES 

3 x 9 Slide Switch 7800 Series 

Part No. 436172-2 

+ 1 2 3 4 567 8 9 f 
0 ~~~8~~8B~ • 480 

[12.191 

* 

-

.. 1.100 
[27.941 Max. 

II;;;;;;;;; I~ t 
I II .020±·~ .145 I-- .02D 

[3.681 [0.511 ., •. _ .'::.+-1 
[2.54±0""1 ~ L 

Typ. 

- - [0.51 to·'1 

Contact Arrangement 

Request Catalog No. 80-592 

Features 
• 9-pole, double throw 
configuration 
• Used for logic level applica
tions or for controlling AC/DC 
circuits 
• Nine separate 3 pOSition slide 
switches 
• Fits .100 x .300 [2.54 x 7.62] 
centerline standard DIP headers 
• Can be soldered directly to 
pc board 
• 19,683 code variations 

n:~ 
I 

+ .300±·· .. 
[.762±O,"J 

+ 

~ 

I 
.140±·020 

[3.56±0,"1 

.230 
[5.841 

Materials 

.010±·00 • 
"I [0.25±0. 

.2901. .2. 
[7.37to . 

1 
511 
Mounting 
Surface 

Case and Base: 
Polyester, glass filled 
Slide: 
Polyester 
Spring contacts and Leads: 
Copper alloy; plating in accord
ance with AMP Product 
Specification 108-7047 

Electrical Characteristics 
Cu rrent Rating: 

5100 

Nonswitching - 1.5 amperes, 
max. @ 50 VDC (resistive load), 
40°C rise. , 
Switching -100 milliamperes, 
max. @ 5 VDC (resistive load); 
25 milliamperes, max. @ 24 VDC 
(resistive load) 
Contact ReSistance, Dry Circuit: 
50 milliohms, max. initial 100 
milliohms, max. at end of 
durability 
Temperature Rise (Nonswitching): 
40°C, max. from ambient 
Insulation Resistance: 
1 x 1011 , min. initial 
1 x 109, min. after environmental 
testing 
Dielectric Withstanding Voltage: 
500 VAC, min. @ standard 
atmospheric conditions 
Capacitance: 
5 picofarads, max. 

Mechanical/Environmental 
Characteristics 
Actuation Force: 
10-4(J ounces [2.78-5.56 N] 
Solderability: 
AMP Spec. 109-11-5 
Vibration: 
10-2000-10 Hz traversed in 
20 minutes at .06 inch [1.52 mm] 
total excursion; AMP Spec. 
109-21, Condo E with 0.1 
ampere applied 
Shock: 
50 G's @ 11 milliseconds AMP 
Spec.109-26,Cond.A 
Durability: 
100 cycles 
Terminal Strength: 
Pull - 2 lb. [8.9 N] axial 
Bend - Two 45° bend cycles 
Thermal Shock: 
5 nonoperating cycles @ -67°F 
to +225Fo [-55°C to 
107°C] 
Humidity: 
40°C and 95% RH for 96 hr. 
Operating Temperature: 
-40°F to +190oF 
[-40°C to +88°C] 
Nonoperating Temperature: 
-100°F to +275°F 
[-73°C to +135°C] 

Need more details? Call AMP Customer Service at (717) 780-4400, 
or write AMP Incorporated, Harrisburg, PA 17105. 

Specifications subject to change. Consult AMP Incorporated for latest design specifications: 
ANiP 

AMP - Trademark of AMP Incorporated INCORPORATED 

1·2234 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 5100 

AMP Miniature Pinboards 

• '%, 

Features: _ Provides up to 100 crosspoints in a 
minimum space - Can be machine soldered to pc 
boards - Contact terminals and programming holes 
on .100 [2.541 centerlines - Very low profile -
extends only .230 [5.841 above pc board - Pin 
program is easily discernable for rapid program 
checking _ Available in 10 x 10 and 5 x 5 sizes 
- Inexpensive insertion tool makes shorting pin 
insertion simple and economical 

Request Catalog No. 80-561 

Specifications: 
Electrical Characteristics 
Current/Voltage (non·swltchlng): 125 VAC or DC at 2.0 
amperes, max. 
Contact Resistance: 20 milliohms, max. 
Insolation Resistance: 1 x 106 ohms, min. 
Dielectric Withstanding Voltage: 500 VAC (RMS), 200 VDC 
Capacitance: 10 picofarads, max. 

Mechanical Characteristics 
Insertion Force (shorting pins): 10 lb. max. 
Eltractl~n Force (shorting pins): 16 oz. min. 

Environmental Characteristics 
Operating Temperature: -32° to +15BoF [-35.60 to +700 CI 
Storage Temperature: -55 to +1050 C 

Materials 
Panel: Thermoplastic Urethane 
Lead Frame: Phosphor Bronze, gold over nickel plated 
Shorting Pin Bodies: Brass, gold over nickel plated 
Shorting Pin Insulating Caps: Glass Filled PBT 

Hand Tool with Program Pins (Disposable) 

Description 
Tool with 15 insulated 
programming pins 
Tool with 15 non-insulated 
programming pins 

Part Number 

436147-1 

438147-2 

Pinboard Assembly - 5 x 5 Part No. 436149-1 
.040 0 .050 T 

.640 
CI6.26) 

,glglglglgl 

,glglglglgl 

4glglglglgl 

,glglglglgl ! 

11.02) ,. 1 r- Cl 07) yp 
Typ ~ 

: t _, 141!~)t f 
.720:t .no 

---:09'0= 011 [1829::t.D "I 
1229-' ") J _ t i2'~) 

1 __ ~ Typ 

I . =f .- ---_. -
040' II I L .01' 
li.02J-~ ~ ~T ---10.3) Typ, 

.1.. I I I .130 M' 
14.781------M-~-+--·13.3J In . 

L"00:J-
)11,78) 

Pinboard Assembly -10 x 10 Part No. 1-436149-1 
1.200 

14 C30.48) -----.,·~I 

.~~rl,.~'rr~~ n 
5 gl gl gl gl gl gl gl gl gl gl 1.140 ::: ::~ ::~~: J .=.-

Cl,021 I CO,3) Typ. 

~ 9 n n n n n n n ~ Q ~I ~~ C4'~:) i~3~ Typ. 

~~~'u o. 

i IC~~~I Typ ~ 1- =-3' :~. \~ 12· Typ 
, [ I 1 .221 ,100 - I '.120% ••• 

1'61) 12'41-- -130'''''1 

1.280::!: ... 
~----[32.51::to II) .221 

-1 1'·61)~ 
I I I-+- .100 Typ. 

Orientation ----, I (2.54) 
Relerence ~ I (£l-(£l-(t)-(!')-(f)-@-(i)-C1)-(!)-(!)-----'-

~Y'" ----------, 'I:;~I 
$ $ 

J., 1$ 
I 1 --. 
$1 1$ I 
J., I I e 12'~~) Typ. 

J.,I 1$ . 

Ii l :: J.,I 1$ 
J." 10 
~~_ _ ______ J'- .037~"· 

6) ct) <D ct> e (f) E) e (i) (!) IO.961~" .') 
Hole Pattern 

(40 PlaceS) 

Need more details? Call AMP Customer Service at (7.17) 780·4400, 
or write AMP Incorporated, Harrisburg, PA 17105. AIVIP Specifications subject to change. Consult AMP Incorporated for latest deSign specifications. 
AMP - Trademark of AMP Incorporated INCORPORATED 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 2235 



5100 SWITCHES 

Fora beller WO}f 
see your nearest 

5100 

AMP Industrial Distributor. 

1·2236 

ALABAMA 
Powell Electronics, Inc. 
Huntsville, AL 
205-539-2731 

ARIZONA 
Dalis Electronic Supply 
Phoenix, AZ 
602-275-2626 

CALIFORNIA 
Electro-Sonic Components, Inc. 
Hawthorne, CA 
213-679-9781 
Marshall Electronics Group 

Los Angeles Division 
213-999-5001 
Irvine Division 
714-556-6400 
San Diego Division 
714-578-9600 

Powell Electronics, Inc. 
Sunnyvale, CA 
408-739-4321 
Pyramid Electronics Supply, Inc. 
Fullerton, CA 
714-773~0781 

Pyramid Electronics Supply, Inc. 
Santa Clara, CA 
408-727-9810 
RPS Electronics, Inc. 
Los Angeles, CA 
213-744-0355 
714-521-5230 

COLORADO 
CSID, Inc .. 
Denver, CO 
303-292-9594 

FLORIDA 
Hammond Electronics, Inc. 
Orlando, FL 
305-849-6060 

GEORGIA 
Schweber Electronics Corp. 
Norcross, GA 
404-449-9170 

ILLINOIS 
Semiconductor Specialists, Inc. 
Elmhurst, IL 
312-279-1005 
INDIANA 
Graham Electronics 
Indianapolis, IN 
317 -634-8202 
KANSAS 
C. Tennant, Sons & Co. 
Edwardsville, KS 
913-441-1801 
MARYLAND' 
MS Electronics, Inc. 
Rockville, MD 
301-340-6400 

MASSACHUSETIS 
Cronin Electronics 
Needham, MA 
617 -449-0500 
MICHIGAN 
RS Electronics, 
Grand Rapids, MI 
616-241-3483 
RS Electronics 
Livonia, MI 
313-525-1155 
MISSOURI 
Lectronix, Inc. 
St Charles, MO 
314-946-6424 

NEW HAMPSHIRE 
C & H Electronics 
Hudson, NH 
603-882-1133 
NEWJERSEY 
Federated Purchaser 
Kenilworth, NJ 
201-272-0505 
NEW YORK 
Harrison Radio Corporation 
Farmingdale, NY 
516-293-7990 

Peerless Radio Corporation 
Lynbrook, NY 
516-593-2121 
Summit Distributors Inc. 
Buffalo, NY 
716-884-3450 
NORTH CAROLINA 
Southeastern Electronics 
Raleigh, NC 
'919-828-2311 
OHIO 
Akron Electronic Supply Co. 
Akron,OH 
216-762-8818 
Hughes-Peters, Inc. 
Columbus, OH 
614-294-5351 
PENNSYLVANIA 
Almo Electronics Corporation 
Philadelphia, PA 
215-698-4000 
Powell Electronics, Inc. 
Philadelphia, PA 
215-365-1900 
TEXAS 
Kent Electronics Corporation 
Austin, TX 
512-834-1900 
Kent Electronics Corporation 
Dallas, TX 
214-669-2600 
Kent Electronics Corporation 
Houston, TX 
713-780-7770 
Solid State Electronics Co. 
Irving, TX 
214-438-5700 
UTAH 
Kimball Electronics, Inc. 
Salt Lake City, UT 
801-328-2075 
WASHINGTON 
Interface Electronics Corporation 
Kent, WA 
206-872-5800 

For product and Distributor information too late to be included here, contact 
AMP Distributor Marketing Division, P.O. Box 1776, Paoli, PA 19301. (215) 647-1000. 

"

DISTRIBUTOR 
MARKETING 

~ DIVISION 
Division of AMP Products Corporation 
AMP is a trademark of AMP Incorporated . 

.AIVI P means productivity. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 

TOGGLE SWITCH SEALS 

(g_1 
Part Equiv. MUllary 

Number Part Number 

1100 M5423/01-01 

Al 1102 None 

1103 None 

1105 M5423/05-01 

~l 
Part Equiv. MilUary 

Number Part Number 

1101 M5423/02-01 _J 

~] 
1104 None 

1106 M5423/11-01 

SWITCHES 5100 

Thread Size Unit 

'%,-32 UNS-2B 
in. 
mm 

'%,-32 UNS-2B 
in. 
mm 

'%,-32 UNS-2B 
in. 
mm 

'14~40 UNS-2B 
In. 
mm 

, Thread Size Unit 

'%,,-32 UNS-2B 
in. 
mm 

%-24 UNEF-2B 
in. 
mm 

'14 -40 UNS-2B 
in. 
mm 

SWITCH 
SEALS 

Backed by over 25 years of engineering solutions...,... 
for an eller-changing and demanding market. 
The wide demand for custom-molded panel and switch seals, 
threaded inserts bonded to rubber, Q-rings, boots and seals, 
etc., translated is really a demand for talent and know-how to 
handle the engineering and molding of particularly thorny or 
unusual custom requirements that frequently plague industry. 
AME meets the demand ... with experience, service and unique 
production techniques. 
CUSTOM ENGINEERED PRECISION MOLDED ELASTOMERS 
• Color filters for incandescent lamps • O-rings 
• Rubber to metal bonding 
• Clear silicone products 
• Self-sealing hex nuts 
• Self-sealing washers 
• Extrusions 

A B "'~ .. ".; 
.86 .22 .625 Hex 

(21.84) (5;59) :' 15i86) ": .. ~": 
.86 .22 .625 Hex 

(21.84) {5.591· ,:(15;86);:;:;:;::. 
. 90 .22 .625 Hex 

(22.SS) : {S.59r·' .:(15;a8R"'ci': .. 
.50 .064 .375 Hex 

(12.70) (L63}!'! ':::;(9;53):·':·:;' 

.. A Bii~ If~t::~,f:;iU'i~,: .. 
.40 .09 .625 Hex 

(10.16) (2:29);: '{15:88)·,i. 
.75 .09 .812 Hex 

(19.05) (2:29): ,,'(20:e2F, ' 
.25 .05 .375 Hex 

(8.35) (1.27) ":{9;SS)'ii" :' ~~ ~ 

• Boots 
• Gaskets 
• Seals 
• Conductive rubber 
• Die cutting 

p .. ..;.» .. 
Malerial' Speclfloatlons 

Nut-Brass. Nickel Plated. Rubber-Silicone 
per ZZ-R-765 Class III, Grade 50 Gray 

Nut-Brass, Rubber-Neoprene • 
50 Durometer Black 

Nut-Brass. Nickel Plated. Rubber-Silicone 
per ZZ-R-765 Class III. Grade 30 Gray 

.. : .... '.: 
Malerial Speoilicatlcinli:'J..i: 

Nut-Brass, Nickel Plated. Rubber-Silicone 
per ZZ-R-765 Class III, Grade 50 Gray 

PUSH BUTTON SWITCH SEALS 
.Part Eqiiiv. MlIliary L ',. , .. ' . 

Urilt A c:'/ ~ . ·:~iteriaj ~peci(lcatioris i: :"t liIumber Part Nuinber' I' ThreadSlze B .:.c. 

0] 2100 M5423/07-01 '%,-32 UNS-2B 
in. .55 .32 .42 
mm: (13;97) (S.13) 1 (10:67) 

2101 None '12-32 UNS-2B 
in. .46 . 29 .41 
mm (11.6B) (7.37) (10Al) 

Ehl 2102 M5423/07-02 '%,-32 UNS-2B 
in. .72 .48 .42 

I (18.2!11 (12.19) 1(10:67) mm. 
in. .31 .20 .19 

2103 M5423/10-01 '14-32 UNEF-2B 
(7.87) (&.08) , (4.83 mm 

2104 M5423/10-02 '14-40 UNS-2B 
in. .31 .20 .19 

> (7.S7) (5.08) (4.83) mm 

ROTARY SWITCH & POTENTIOMETER SEALS 

Pan eqUiV:Mliiilii'}'" 
Number PartNllmb!lrj';'" 

3100 M5423/09-02 
(~~YJ 

~ 3101 M5423/09-01 %-32 UNEF-2B 
in. 
mm' 

3102 M5423/09-04 '%,.32 UNS-2B 
in. 
fum' 

MANY OTHER SIZES AND TYPES AVAILABLE 

Pressure capabilities: internal Pressure 
1 Atmosphere, 15 psi (103.4 kPa) 

External Pressure 
2 Atmospheres, 30 psi (206.8 kPa) 

For Part #1106 - Internal pressure 
.7 Atmosphere, 10 psi (69 kPa) 

External pressure 
1.4 Atmospheres, 20 psi (138 kPa) 

Endurance: Exceeds 100,000 actuations (depend
ing on environment). 

Useful life: 20 years to unlimited (depending on 
environment). 
Switch Seals are designed and manufactured to 
meel or exceed applicable military specifications. 

Switch Seals 
An elastom-eric boot which seals, thus protecting a 
switch and interrial components against hazardous 
foreign elements. AME's one piece switch seal is 
constructed of a flexible rubber boot element 
bonded during molding to a threaded metal insert 
that fully encapsulates the switch and bushing to 
the panel. 
This assembly replaces the panel mounting nut 
and seals the mounting hole making it watertight. 
'It protects against moisture, oil, dirt. dust, most 
solvents, many acids (see elastomer selection 
guide). 
Switch seals provide vibration resistant mounting 
and act as double insulation with no interference 
to switch movement. 

.625 Hex 
(lS.SB).' '. 

.750 Dia . 
(19.05) 

.625 Hex 
(15.88).' 

.375 Hex 
(9;53) 

.375 Hex 
(9.53). 

.500 Hex 

.625 Hex 

Nut-Brass. Nickel Plated. Rubber-Silicone 
PElf ZZ-R-765 Class III, Grade 60 Gray 

Nut-Brass, Nickel Plated, Rubber-Silicone 
per ZZ-R-765 Class III, Grade 60 Gray 

CAST URETHANE & SILICONE 
AME supplies cast urethane and silicone products 
precision engineered to meet your most demand
ing requirements. 
If you need high tensile/tear strength, excellent 
resistance to abrasion and high impact capability. 
our cast urethane is ideally suited for the job. 
Superb temperature resistance to the damaging 
sub-zero cold or searing heat extremes is found in 
the cast silicone custom engineered by AME 
Corporation. 

... AME CORPORATION 

Dept. EM,101 E. Main St. 
P.O. Box 191 
Little Falls. NJ 07424 
(201) 256-3939 

SWITCH 
SEALS 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2237 
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ARCOLECTRIC 
CORPORATION 

SWITCHES 5100 

Dept. EM, P.O. Box 348 • 5547 Cleon Avenue • North Hollywood, California 91603 
Tel. (213) 985·3130 Tel. (213) 877·6969 .Telex 65·1349 

Details of international approvals on request. 

ROCKER SWITCHES 

Our extensive range comprised of lighted and non lighted single and 
double pole, available in 10 Amp and 16 Amp ratings. 
Snap in mounting, cut out size requirements: 
Single Pole: 12.2 x 27.2(A), 11.0 x 30.0(M), 11.5 x 28.2(Q), 14.0 x 28.5(R) 
Double Pole: 22.3 x 27.2(A), 22.0 x 29.4(E), 22.3 x 28.2(Q}, All Dia. mm. 

LEVER SWITCHES 

Silver contact pOints suitable for low and high amperage circuits up to 
10 amps. Some types rated at 15 amps. Variety of lever styles. Lighted 
12 volt versions. Standard solder/tab. terminals. Mounting Hole: 12.7mm. 
Single and double pole circuits only •. 

MOMENTARY PUSHBUTTON 

Ratings from 112 amp to 10 amp. Single and double pole circuits. 

FOR COMPLETE INFORMATION REQUEST CATALOG 150A 
ARCOLECTRIC INDICATOR LIGHTS SHOWN IN EEM SECTION 2450, PAGE 2-1652 

1·2238 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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DAVEN SWITCHES 
M~NIATUR!E ROTARY AND PCB SW~TCHES 

BC DIPSWITCH® 
Since 1971 Daven switches have featured self
cleaning wiper action, thousands of custom pro
grams, and environmentally sealed switches that 

11700 SERIES 

12100 SERIES 

12000 SERIES 

i6-PIN DlPSWITCH 
New 8-pole rotary switch. Application 
oriented features are: 
o Any combination up to 8 contact 

closures in any shaft position 
o Coded outputs 
o 1.125" long, .440" wide, .232" 

high 
o 60°, 45°, 36° indexing 

14·PIN DIPSWITCH 
Versatile 6-pole, 14-pin rotary 
switches. Application oriented fea
tures are: 
o Any combination up to 6 contact 

closures in any shaft position 
o Coded outputs 
o 35,000 cycle life @ .250 Amp. 
o .995" long, .440" wide, .232" 

high 
o 60°,45°,36° indexing 

8-PIN DIPSWITCH 
Versatile 4-pole, 8-pin rotary 
switches. Application oriented fea
tures are: 
o Any combination up to 4 contact 

closures in any shaft position 
o Coded outputs 
o 35,000 cycle life @ .250 Amp. 
o .730" long, .440" wide, .232" 

high 
o 60°, 45°, 36° indexing 
The 16, 14, and 8 pin switches are 
available with a bushing IliOunted 
front panel adapter. 

FORM C DIPSWITCH 
This 12-pin center-off DIPSWITCH 
provides four electrically isolated 
switches, each with distinct center
off positions. Switches may be simul
taneously operated with our optional 
adapter. Low contact capacitance. 
Less than .5 pf. Ask us how this 
switch can provide HEXIDECIMAL 
output. It is truly omnifarious. 

enable wave soldering on PC or PW boards. 
These and other features are offered in the new 

DIPSWITCH line. 

G/K 112" SERIES 
SWITCHES 
Subminiature series G (sealed) and 
K (unsealed) rotary switches are 
available in one-pole (2- to 12-posi
tion) through four-pole (2- and 3-
position) types. 
o Shorting or non-shorting 
o Switching capacity: up to 1 Amp. 
o Indexing: 30°, 36°, 45°, 60° 
o QPL per MIL-S-3786/20E 
o Ideally suited for high shock and 

vibration applications 
o Contact resistance: .020 ohms 

max. 
o PIC and solder terminals 
o Mounting hardware supplied 
o Spring Return 36° and 60° 
o BCD Coding 30° 

S SERIES SWITCHES 
The S Series provides up to 10 
decks, 20 positions per deck (200 
poles), in a miniature (3,4" over 
terminals) bushing mounted rotary 
switch. Coded Outputs. 

P SERIES SWITCHES 
Subminiature Series P rotary 
switches are available in one-pole 
(up to 10 positions) and two-pole 
(up to 5 positions) types. 
o Shorting or non-shorting 
o Switching capacity: upto 1/2 Amp. 
o Indexing: 36° 
o Printed circuit terminals 
o Stop strength: 24 inch ounces 
o Contact resistance: .030 ohms 

max. ' 
o Screwdriver operated 
o Sealed for wave soldering 

fOR MORE INFORMATION 

"G/K" SERIES 

"S" SERIES 

"P" SERIES 

Many standard switches and accessories are available for immediate 
delivery from stock. Standard switches can be modified quickly and 
economically by our custom design service to meet special application 
requirements. Contact our sales department, or your local representative, 
for application assistance and prices. Detailed information is available in 
free brochure DCG-0381. 

Armtec ;s a 8estobel/ Company 

Manchester Municipal Airport Manchester, NH 03103 Tel: 603-669-0940· TWX: 710-220-1747 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2239 
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Carlingswitch offers custom 
quality at catalog prices. 

Solving your design problems 
with quality "standard" and 
"custom" switching devices is 
our specialty. We continually 
lead the industry with new 
product innovations which 

incorporate modern 
materials, innovative styling, 
patented and patent pending 
switching mechanisms-
all at competitive catalog 
prices. 

New Miniature 6600 Series Switches 
High quality, low cost Solder 'n' 
Wash™ miniatures are ultra
sonically sealed, wave solder
able and washable. They can 
be soldered directly to pc 
boards with other compo-

. nents-then the whole assem
bly can be washed; eliminating 
extra step of assembling 

Miniature 
6500 Series 
Switches 

Single and double pole metal
toggle miniatures are well
suited to pc board applications. 
Variations include: heavy-duty 
large pinned toggle models 
with 151a2" bushing; gold plated 
pc terminals and contacts for 
dry circuit use; WIRE-WRAp® 

"'Gardner·Denver Co. Registered Trademark 

switches separately. Single and 
double pole models available in 
toggle, rocker and paddle
actuated models. Bushing 
mount, straight and right angle 
pc versions. Static resistant 
rocker and paddle versions. 
Many toggle options. All popu
lar ratings available. 

terminals with ultra short 
actuator; right angle pc termi
nals; built-in front panel splash 
protection for moist environ
ments. Rocker and paddle
actuated models available. All 
popular ratings with these high
quality, low-cost switches. 

Miniature All-nylon 
Power Rocker I Paddle 
Switches 
All-nylon miniature rocker and 
paddle switches offer high relia
bility, low cost, snap-in mounting, 
multiple circuit choices, plus rat
ings for power switching or low 
level dry circuit switching ap
plications. These attractive 
switches are available in a wide 
variety of standard and custom
matched colors. They feature our 
patented self-cleaning wiping ac
tion contacts and are designed to 
meet European standards . 

Magnetic Circuit 
Breakers 
Industry-standard magnetic 
circuit breakers are available in 
single or multiple-pole con
figurations with single or multiple 
actuators. Rated from .100A to 
30.0A @ 277VAC and 65VDC 
(max). Instantaneous, ultra 
short, short, medium and long 
time delays; switch only, series, 
shunt or relay trip circuits. Spe
cial color caps available in eight 
attractive colors. Well-suited for 
new designs or as direct replace
ments for competitive protectors. 

1·2240 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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Full Size Tippette® 
Rocker Switches 

Tippette rocker switches are 
available in an almost endless 
variety of circuits, current ratings, 
actuator and bezel styles, mount
ing brackets and termination 
types. Other options include leg
end imprinting, standard or 
custom-matched bezel and ac
tuator colors. Plus, our patented 
"Drip Dry" option is an inexpen
sive way of protecting switch 
from dirt, moisture and other 
contaminants. Lighted versions 
feature single or multiple indica
tor lights-available with volt
ages from 6VDC to 240VAC. 
Will be available in European
approved versions, 
consult factory. 

Catalogs of Value 
Complete specifications for literally 
thousands of switching devices are 
yours free in our new Full Line and 
Magnetic Circuit Breaker Catalogs. 
They're both available from your near· 
est Carlingswitch Representative or 
Distributor. Or contact: 
Carlingswifch ,Inc. 
505 New Park Ave. 
West Hartford, CT 06110 
(203) 233-5551 - Telex: 710-425-0034 
For name, address and phone 

SWITCHES 

Mini 
Tippette 
Switches 
All-nylon low cost insulated 
switches are tested at full load 
for 100,000 + cycles. Single or 
double pole versions offered. All 
feature convenient snap-in 
mounting, paddle or rocker ac
tuation. Choose from various 
current ratings, circuit designs, 
termination types, colors (stan
dard or custom matches) and 
legend imprinting. Lighted ver
sions with lamp voltages from 
6VDC to 240VAC. Will be 
available in European-approved 
versions, consult factory. 

number of your local Carlingswitch Rep 
or Distributor; dial toll free: 
1-800-243-8556. 

Full Size 
Toggle Switches 

These toggle switches are avail
able in one through four poles in 
ratings up to 20 amps. Single 
and double pole switches are 
available with a variety of circuit, 
termination and actuator varia
tions including an insulated 
all-nylon model. New lighted ver
sions utilize a translucent actua
tor which displays three colors to 
indicate switch positions. Add a 
neoprene bushing seal that pro
tects against dust and moisture 
and you have the right switch 
combination for marine and auto
motive applications. Will be 
available in European-approved 
versions, consult factory. 

5100 

CARI.'NSSW'TCH 
' •• II"A .... II. BrilES'''. 

'Carlingswitch Registered Trademark 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2241 



5100 SWITCHES 

Which Switch 
to Switch to? 

Alternate Action 
Push Button Switches 

••• the total line of high quality, precision 
circuit selector pushbutton and lever switches 

••• illuminated and non-illuminated 

Lever Switches Momentary 

Illuminated 

Push Button Switches 

Illuminated 
Single Position 

Non-Illuminated 

Illuminated 
Single Position 

Non-Illuminated 
Multiple Position Indicator Lites Standard Contact 

Assemblies Available 

Interlocking 
Push Button Switches 

5100 

5'.''''01. 5'''9'*1'01. 5 •• ". "'Ie /IIIo~ ••• I ........ ' Mo" 5;".""'1. lio'I .... . 

1'2242 

Illuminated 
Multiple 
Position 

Single Position Multiple Position 

Moo" ..... DoouW. 'k.... .. •• k If... Ma .. ·MM •• MaM ........ .. 

Special Switches 

Model SP-ID-4-
115. Includes: (4) 
Model SP-ID-115 
sv.ltches banked 
to~~ther with 
mechanical Inter
lock and positive 
lockout between 
rows. 

, I 
P$:8MQ ... 

_""UIW"'''MUI,IlJ 

~1fWffl"" 

\',1 j Iii I 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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aBoE1I1!11Y precision switches 

ratings: 0.1, 15, 20, 25A @ 
125/250 VAC 

GENERAL 
PURPOSE 

circuitry: SPDT, DPDT, SPST, NO 
or NC, DPST NO or NC 

size: 1 "lI,." x 'v.," x 'v./' (SP) or 1 'As" (DP) 

MINIATURE 
Standard or light force operation. 
ratings: 0.1,3,5,10, 15A @ 

125/250 VAC 
circuitry: SPDT, SPST, NO or NC 
size: 13132" x '%2" X sla" 

SUBMINIATURE 
Standard or light force operation. 
Solid base available. 
ratings: 0.1, 5, 10.1 A @ 125/250 VAC 
circuitry: SPDT, SPST NO or NC 
Size: 2%2" x %" X 23/64" 

LOW TORQUE 
ratings: 0.1, 5A @ 125/250 VAC 
circuitry: SPDT, SPST NO or NC 
size: 17132" x 17132" X 1 V,6" 

WEATHERPROOF 

ratings: 0.1, 10.1 A @ 125/250 VAC 
circuitry: SPDT 
size: 0.92" x 0.37" x 0.875" 

Light or unlighted 
switches in square (1 
xl) configuration with 
choice of momentary or 
alternate action, ac or 
PCB terminals, rated at 
choice of 3A @ 
125VAC/2A @ 
250VAC or 0.1 A @ 
24VDC. 

size: .745" x .745" x 
1.83" 

Unique user-
programmable 
a-bit encoder with 
choice of 256 dif
ferent codes. 1 x 2 
configuration, base 
keyed for foolproof 
PC board orientation. 

size: .745" x 1.533" x 1.89" 

3-Bit encoder with up 
to 8 different 3-bit 
codes, single common. 

size: .745" x .745" x 
1.83" 

Momentary contact, push-pull, 
push-push and "cheat" interlock 
available. 
ratings: 0.1, lOA @ 1 25/250 VAC 
circuitry: SPDT, SPST NO or NC, 

DPDT, DPST NO or NC 
size: 0.91" (SP) or 1.24" (DP) x 

0.54" x 0.97" 

'~ r 
\ril~ 

Meet worldwide 
safety specs. 
Double-make, 
Double-break con
tacts. 

ratings: 0.1, 10, 16A @ 125/250 
VAC combinations 

circuitry: form X, Y or Z contacts, 
1 or 2 poles 

size: 1.24" x 0.524" x 1.075" 

SELECTOR SWITCHES 

"''''''.I1W''EEL 

PUSHWHEEL 

Five sizes from sub-subminiature 
to industrial for low level switch
ing and encoding. Gangable 
modules mount front or rear. 8 to 
16 positions. Over 75 codes 
including hex. Pin or PC board 
termination. Lighted versions 
available, too. 

Eleven standard units from 100 
to 2784 crosspoints. Custom 
modules available. 

SWITCHES 
CHERRY ELECTRICAL PRODUCTS CORP. • 3623 Sunset Ave., Waukegan, IL 60087 • 312/578-3500 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2243 



No. 4073- Maintaining contact switch. Key removable "off," "on" or 
"off-on". Also available as 4073-70 with momentary contact switch. Ali 
brass construction. Also offered with die cast outer barrel. No. 2274-S0 
same as 4073 except with double bitted lock. 

U.L. Listed Switch 

No. 4235 - Easy to mount, UL Listed switch SPDT, available with silver 
plated contacts and 10" wire leads. Offered without 10" leads at reduced 
cost. Furnished with micro-switch 1 SX1-H58. ' 

SPECIAL 
APPLICATION 
TWO SEPARATE 
SPST CIRCUITS 

Chicago double bitted switch locks 

No. EXD-98 
Same as EXA-112, except 
with double bitted cylinder. 
Designed for high current 
applications. Multiple pole 
combinations available. 
Furnished with micro
switch V3-1 01. 

Current Ratings 
*125-250VAC, 5AMP; 30 VDC, 3 AMP 
* 125-250VAC, 7 AMP; 28 VDC, 7 AMP 
110-120VAC,10AMP; 10VDC,10AMP 

125 VDC, % AMP 
125-250VAC,10AMP 
125-250VAC - Over 10 AMP 

Lock Numbers 
3535,4235 
2174,2174-70, 
3039,4073, 
4073-70 

EXD-9S, EXA-112t 
EXD-9S-25 
EXD-112-25 

tWhen 'ordering, specify if for appliances requiring T.V. approved 
switches. Only available on EXO-98 or EXA"112 series. 

CURRENT 
RATINGS 
for 4188 and 
2242 

Voltage 
6V 
12V 
24V 
4SV 

115V 
*Silver plated contacts. 

AC amps Resistive 
5.5 
3.5 
1.75 

.S 

.23 

DC amps Resistive 
5.5 
3.5 
1.55 
.65 
.21 

Also suited for low energy circuits. 

U.L. Listed Switch 

2366 
15BSleeve 

No. EXA-112-3-Heavy duty switch 
lock designed for applications requiring 
U L Listed switch. Snap action switch 
actuated by an eccentric cam when key 
turned 90 degrees .. Multi pole' com
binations available. Switches are Micro 
No. V3-101. 

7 Pin Tumbler 
ACEJITM Mechanism. 
Same as 4073 lock 
except with two circuits. 

No. 3039 -SPST switch 
with adjustable sleeve 
and washers; depend
able wiping contacts. 
Solder terminals. Lock 
ali brass construction, 
polished chrome finish. 
Key removable "off," 
"on" or "off-on." Also 
available in die cast 
outer barrel. 

V3-101 

No. 3535 - UL Listed switch, SPDT. Furnished with silver plated con
tacts and 10" wire leads. Same as 4235 except has double bitted 
cylinder. Available without 10" leads at reduced cost. Furnished with 
micro-switch lSX1-H5S. 

Switch locks 
with wafer 
type switches 
No. 4188 - Key operated with 
bracket mounting and Ace cylinder. 
Switch designed for low voltage ap
plications. Multiple poles and var
ious throw arrangements available 
with stacked wafers. Available with 
double bitted lock No. 2242. 

10 2244 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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COLE 
ROTARYSWIT HES 

3600 SERIES Miniature Enclosed Rotary Switches 
A new custom quality rotary switch. The I-inch 3600 series 
enclosed miniature; meets MIL-S-3786. A 6 amp. switch for 
high-rei use in aircraft controls, electronic test equipment 
in harsh environments. 

Quality? Roller bearing silver contacts. Custom quality? Up 
to 12 decks, 1 to 6 poles per deck; 30, 36, 45 deg. (8, 10 or 
12 position). Options like hermetic enclosure; pre-wired to 
connector. 

TECHNICAL DATA 
Listed on QPl to Mll·S·37BS, Style SRD4. 
Certified test reports available 
Electrical 
Contact Rating 
Current carrying: 10 amps @ 28 VDC 
Make & Break: 6 amp resistive @ 115 VAC 

6 amp resistive @ 28 VDC 
3 amp inductive @ 28 VDC 

Dielectric Strength: 1500V RMS 
Contact Resistance: 

Initial .005 ohms max. 
Insulation Resistance: 

105 meg ohms min. 
Mechanical 
Rotational Torque: 5 in. Ibs. max. 
Weight: 1.7 ounces + .3 ounces/ deck 
Life: 100,000 cycles min. mechanical 

25,000 cycle min. switching 5 amps 
@ 120VAC 

ORDERING INFORMATION 
SAMPLE CODE 

36 45-204·35 

~illIShorting Decks 
(Omit for Non·shorting) 
Number of Decks 
Number of Positions 
Number of Poles 
Degrees Between 
Positions 

'-----Cole Basic Switch 
and Drawing No. 

YOUR SOURCE fOR SPECIAL 

PURPOSE ROTARY SWITCHES 

Coded Switches, for direct logic 
level interfacing 
HALF·INCH rotaries, Hexadecimal 
and BCD code standard, custom 
codes to your requirements. 
These are also HI-REL switches, 
MIL·S·3786 performance. 

1800 SERIES Half·lnch Enclosed Rotary Switches 
The ultimate in a one half-inch rotary selector 
switch, the Cole Series 1800 is engineered to 
meet or exceed applicable MIL-S-3786, Style 
SR20 requirements. 

The Series 1800 enclosed switch was designed 
for critical ordnance applications, and demand
ing usage in aircraft, medical and industrial con
trois and instrumentation, as well as electronic 
equipment. 

This switch is available with 1 pole, 2 to 10 
positions, and 2 pole, 2 to 5 positions. 

Quality construction, including materials that 
meet the strictest standards, allows these sub
miniature switches to combine high current 
switching capacity with constant low contact 
resistance. Long life and high reliability are 
assured by exceedingly stringent inspection and 
testing procedures. 

Available in standard solder lug or printed cir
cuit terminations, the Cole Series 1800 can be 
furnished with an internal seal. This unique Cole 
design option renders the switch impervious to 
water, contaminants and most solvents. 

Instrument Grade, Open Frame Rotary 
Switches 

For heavier current requirements (15 amp 
continuous; 3 to 5 amp switching.) One 
MILLION cycles or better life expectancy. 

CDLE 2S50 S. Croddy Way Santa Ana, CA 92704 
See our rep and 

distributor listings. INSTRUMENT CORP. (714l 556-3100 
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2245 
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,OUSE-HINDS COMPANY -, 

$ r ; ARROW 
CROUSE-HINDS· HART 

t 1 · 0' DlVISION __________ --.... ____________ _ 

Crouse-Hinds Company, Arrow Hart Division has a wide range of manual switch products, from heavy duty 60A 
power toggle switches to dry circuit microminiature pushbuttons. Many of our products are described in literature 
or can be explained by your nearby Arrow Hart representative. In addition to InterSpec ™ switches we offer: 

• Internationally-approved miniature Snap-In-Power Rocker Switches (1600/2600 Series) 
• New Internationally-approved general purpose AC toggle switches (4000 Series) 
• Adapt-a-Switch® illuminated (modular) pushbuttons 

, • Rotary Keylock power switches 
• General-purpose AC and AC/DC toggle switches 
• General-purpose AC and AC/DC pushbutton switches 
• Heavy duty enclosed/unenclosed AC/DC toggle switches 
• Rotary Heater switches 
• Slide switches for power tools 
• Trigger switches for power tools 
• Sump Pump switches 
• Military QPL'd full-size and miniature toggle switches 

InterSpec ™ Switch 
International Approvals 

® 61> ~®@ 
U.S.A. Canada Germany Switzerland Sweden Norway Denmark UTE·NF,-CCQ 

France 
USE 

France 

InterSpec™ switches offer the widest selection of optional international agency approvals for power applica
tions. Contact your local representative or th6 Hartford Product Marketing Department for current approval 
information. 

FUNCTIONS 

01 ON -
03 ON OFF 

05 MOM OFF 

07 ON OFF 

08 ON -

11 ON ON 

13 ON ON 

15 MOM ON 

ON 

ON 

MOM 

MOM 

MOM 

ON 

MOM 

MOM 

Specifications 

ON-aN-ON 

'aLS.4 I 

~S.lI.1 
5.3 t1I 

~
S.'Ol 

E 11 5.1 U 

5.9111 

(Dotted line denotes external jumpers added by customer) 

Specifications are given adjacent to each switch photograph for your convenience. Note also the following 
applies generally to the switches in this catalog: 

TEMPERATURE 

Operating. . . . . .. . . . . . . . . . . . . . . .. . .. - 40° C to + 85° C 
Storage. . .. .. .. . . .. .. .. . .. .. . . .. ... - 55° C to + 125°'C 

LIFE 
Electrical ........•.......•• '. •• See individual items 

Mechanical ..............•..•. 100,000 cycles minimum 
Specifications are subject 
to change without notice. 

CROUSE-HINDS COMPANY. ARROW HART DIV, ·103 HAWTHORN Sf. • HARTFORD, CT 06101· (203) 249-8471 
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5100 SWITCHES 

L Series - WASHABLE TOGGLE - single pole - right angle PC terminals - gold plated contacts 

SPECIFICATIONS: 
• Current/voltage rating: 

max.: O,4VA 20VAC or DC 
min. : lOIlA 5V 

• Initial contact resistance: 10mll max. 
• Life expectancy with resistive nominal load : 
100.000 operations for 2 position 

50.000 operations for 3 position 
• Designed for wave soldering and cleaning of 

PC board 

Available in other circuits and styles. 

L Series - WASHABLE TOGGLE - single pole 
SPECIFICATIONS: 
• Current/voltage rating: 

max. : O,4VA 20VAC or DC 
min. : lOIlA 5V 

• Initial contact resistance: 10mll max. 
• Life expectancy with resistive nominal load : 

100.000 operations for 2 position 
50.000 operations for 3 position 

• Bracket mounting 
• Designed for wave soldering and cleaning of 

PC board 

Available in other circuits and styles. 

Models Function 

m It I 

L101DSCRAV2BE ON - ON 

. ht PC t - s ralQ ermmas 
MODELS FUNCTIONS 

III II I 

L1D1DSCRV3DBE ON - ON 

/I ' 
III 

5 ~ 

L Series - WASHABLE TOGGLE - double pole - straight PC terminals - gold plated contacts 
SPECIFICATIONS: 
• Current/voltage rating: 

max. : O,4VA 20VAC or DC 
min. : lOIlA 5V 

• Initial contact resistance: 10mll max. 
• Life expectancy with resistive nomi nal load: 
100,000 operations for 2 position 

50,000 operations for 3 position 
• Bracket mounti ng 
• Designed for wave soldering and cleaning of 

PC board 

Available in other circuits and styles. 

MODELS 

L2D1DSCRV3DBE 

FUNCTIONS 

III II I 

ON - ON 

L Series - WASHABLE TOGGLE- single pole - right angle PC terminals - gold plated contacts 
:;PECIFICATIONS: MODELS FUNCTIONS 

5100 

• Current/voltage rating: 
max. : O,4VA 20VAC or DC 
min. : lOIlA 5V 

• Initial contact resistance: 10mll max. 
• Life expectancy with resistive nomi nal load: 

100.000 operations for 2 position 

III II I 

.~.-~~-[!J3.~ III~ Til' 
". . I 
~I 
.. 1....-

50.000 operations for 3 position 
• Designed for wave soldering and cleaning of 

PC board 

Available in other circuits and styles. 

L101DSCRABE ON 
:aI 1--"""""'''---1 

- ON 

I! 

L Series - WASHABLE TOGGLE - double pole - right angle PC terminals - gold plated contacts 
SPECIFICATIONS: 
• Current/voltage rating: 

max. : 0,4VA 20VAC or DC 
min. : lOIlA 5V 

• Initial contact resistance: 10mll max. 
• Life expectancy with resistive nominal load: 
100,000 operations for 2 position 
50,000 operations for 3 position 

• Designed for wave soldering and cleaning of 
PC board 

Available in other circuits and styles. 

MODELS 

L2D1DSCRABE 

FUNCTIONS 

III II I 

ON - ON 

CROUSE· HINDS COMPANY· ARROW HART DIV. • 103 HAWTHORN ST. • HARTFORD, CT 06101 • (203) 249·8471 
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SWITCHES 5100 

i~ries-STANDARD TOGGLE- SINGLE POLE- SOLDER LUGS- SILVER CONTACTS 
Models Functions .CIFICATIONS: 

urrentlvoltage rating: 
'ax. : 3A 250VAC. 5A 30VDC 

,nino : 100m.A 10V 
I nitial contact resistance: 10mn 

I Life expectancy with resistive nominal load: 
50.000 operations 

·Panel thickness: 2,5mm with 2 nuts. 4mm 
with 1 nut 

• Watertight boots (see page 12) 

~8 
2-3, 

A1080SH3ZQ ON -
A1010SH3ZQ ON 

~ 
1-2 

MOM 
ON 

N1I""·· '~ !2 1 II~ . - ,Q1. 
..., N -" III . 

06 11 CD' 

(

Ill, 

• Optional Approvals: UL - eSA - VOE - SEV 

Available in other circuits and styles. 

-
A1050SH3ZQ MOM OFF MOM 
A1070SH3ZQ ON OFF MOM 
A1030SH3ZQ ON OFF ON 

Z CD, 

~·5!;I~ 

ASeries-PADDLE U242 -SINGLE POLE - SOLDER LUGS - SILVER CONTACTS 
SPECIFICATIONS: 
... Current/voltage rating: 
max. : 3A 250VAC. 5A 30VDC 
min. : 100mA 10V, 

-Initial contact resistance: 10mn 
• Life expectancy with resistive nominal load : 
50.000 operations 

.Panel thickness: 2,5mm with 2 nuts, 4mm 
with 1 nut 

'Optional Approvals: UL - eSA - VOE - SEV 

COLORS: blue: U241, black: U242, 
green: U243, gray: U244, yellow: U245, 
red: U246, ivory: U247, orange: U249 

Models 

A1010L41H3ZQ2 

Functions 

~~ ~ 
2-3 1-2 

ON - ON 

A Series- FLAT TOGGLE P3- SINGLE POLE- SOLDER LUGS - SILVER CONTACTS 
SPECIFICATIONS: 
--Current/voltage rating: 
max. : 3A 250VAC. 5A 30VDC 
min. : 100mA 10V 

-Initial contact resistance: 10mn 
... Life expectancy with resistive nominal load : 
50.000 operations 

... Panel thickness: 2.5mm with 2 nuts, 4mm 
with 1 nut 

• Optional Approvals: UL 

Available In other circulte. 

Models 

A1010P3H3ZQ 

Functions 

~ ~ ~ 
2-3 1-2 

ON - ON 

A Series - STANDARD TOGGLE - DOUBLE POLE - SOLDER LUGS - SILVER CONTACTS 
SPECIFICATIONS: 
-Current/voltage rating: 
max .. : 3A 250VAC. 5A 30VDC 
min. : 100mA 10V 

.Initial contact resistance: 10mSl 
-Life expectancy with resistive nominal load : 
50.000 operations 

.Panel thickness: 2.5mm with 2 nuts. 4mm 
with 1 nut 

• Optional Approvals: UL - VOE - SEV 
• Watertight boots (see page 12) 
• See connections page 1 

A2110SH3ZQ 

Available in other circuits and styles, 

Models 

A20BOSH3ZQ 
A2010SH3ZQ 
A2050SH3ZQ 
A2070SH3ZQ 
A2030SH3ZQ 

A2110SH3ZQ 

Functions 

~ ~ ~ 
2-3 1-2 
5-6 4-5 

ON - MOM 
ON - ON 
MOM OFF MOM 
ON OFF MOM 
ON OFF ON 

ON ON ON 

A Series- PADDLE U242 - DOUBLE POLE - SOLDER LUGS - SILVER CONTACTS 
SPECIFICATIONS: 
... Current/voltage rating: 
max. : 3A 250VAC. 5A 30VOC 
min. : 100mA 10V 

-Initial contact resistance: 10mSl 
• Life expectancy with resistive nominal load : 
50.000 operations 

·Panel thickness: 2.5r'nm with 2 nuts, 4mm 
with·1 nut 

'Optional Approvals: UL - VOE - SEV 

COLORS: blue: U24l, black: U242, 
green: U243, gray: U244, yellow: U245, 
red: U246, ivory: U247. orange: U249 

Models 

A20BOL41H3ZQ2 
A201 OL41 H3ZQ2 
A2050L41H3ZQ2 
A2070L41H3ZQ2 
A2030L41H3ZQ2 

Functions 

~ ~ ~ 
2-3 1-2 
5-6 4-5 

ON - MOM 
ON - ON 
MOM OFF MOM 
ON OFF MOM 
ON OFF ON 

CROUSE-HINDS COMPANY • ARROW HART D/V. • 103 HAWTHORN Sf. • HARTFORD, CT 06101 (203) 249-8471 
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5100 SWITCHES 

A Series-Standard toggle - three poles- solder lu 
r-~----~-------' 

SPECIFICATIONS: 
• Current/voltage rating: 
max. : 3A 250VAC. 5A 30VDC 
min. : 100 mA 10V 

" Initial contact resistance: 10mU 
.. Life expectancy with resistive'nominal load: 
50.000 operations 

·Panel thickness: 2,5 mm with 2 ,nuts, 
4 mm with 1 nut 

• Watertight boots (see page 12) 
• Optional Approvals: UL 

A3010SH3ZQ 
A3D3DSH3ZQ 

A Series - Standard toggle - four poles - solder lugs - silver contacts 

SPECIFICATIONS: 
• Current/voltage rating: 
max. : 3A 250VAC. 5A 30VDC 
min. : 100 mA 10V 

·'nitial contact rCilsistance : 10mn 
.. Life expectancy with resistive nominal load: 
· 50.000 operations . 
·Panel thickness: 2,5 mm with 2 nuts, 
4 mm with 1 nut 

'Watertight boots (see page 12) 
• Optional Approvals: UL 

Models 

MD1DSH3ZQ 
A4D3DSH3Zii 

Functions 

8 &. = ~ 
2·3 1-2 
5-6 4-5 
8-9 7-8 
11-12 10-11 

ON - ON 
ON OFF ON 

A Series - Standard toggle - single pole - straight PC terminals - gold plated contacts 

SPECIFICATIONS: 
·Current/voltage rating: 
max. : 100 mA 30VDC 
min. : 10mA 50m VDC 

*'nitial contact resistance: 10m!! 
"Life expectancy with resistive nominal load: 
50.000 operations 

·Sealed terminals 

Available in other circuits and styles. 

Models 

A1DBDSH3CBE 
A1D10SH3CBE 
A1050SH3CBE 
A1070SH3CBE 
A1030SH3CBE 

Functions 

~g ! 
2-3 1-2 

ON - MOM 
ON - ON 
MOM OFF MOM 
ON OFF MOM 
ON OFF ON 

A Series - Standard toggle - double pole - straight PC terminals - gold plated contacts 
SPECIFICATIONS: 
··Current/voltage rating: 
max.: 100 mA 30V DC 
min. : 10 mA SOm V DC 

"'Initial contact resistance: 10 mn 
'" Life expectancy with"resistive nominal load: 
50.000 operations 

"'Sealed terminals 

• Watertight boots (see page 12) 

"211OSH3CBE!!, see connections page 1 
Available in other circuits and styles. 

Models 

A20BOSH3CBE 
A21110SH3CBE 
A2050SH3CBE 
A2070SH3CBE 

. A2030SH3CBE 
A2110SH3CBE 

Functions 

~ ! ~ 
2-3 1-2 
5-6 4-5 

ON - MOM 
ON - ON 
MOM OFF MOM 
ON OFF MOM 
ON OFF ON 
ON ON ON 

A Series - Standard toggle-single pole-wirewrap-gold plated contacts 

SPECIFICATIONS: 
'" Current/voltage rating: 
max. : 100 mA 30V DC 
min. : 10 mA SOm V DC 

"'Initial contact resistance: 10mn 
'" Life expectancy with resistive nominal load: 
50.000 operations 

"'Sealed terminals 
'Watertighl boots (see page 12) 

Models Functions 

~ ~ g ~ 
2-3 1-2 it 
ON MOM 
ON ON 
MOM OFF MOM 

5100 

Available in other circuits and styles. 

A108DSH3WBE 
A1D1DSH3WBE 
A105DSH3WBE 
A107DSH3WBE 
A1030SH3WBE 

ON OFF MOM 
ON OFF ON 

E .~~:;:'~ . 
1 I 

48,510,5 

CROUSE-HINDS COMPANY. ARROW HART DIV. • 103 HAWTHORN 51. • HARTFORD, CT 06101 • (203) 249-8471 
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5100 SWITCHES 

A Series - single pole - right angle PC terminals - gold plated contacts 
SPECIFICATIONS: 
'" Cutrent/voltage rating: 
max. : 100mA 30VDC 
min.: 10mA 50mVDC' 

• Initial, contact resistance: 1 Gmn 
I Ufe expectancy with resistive nominal load: 
50.000 operations 

These models are available with other lever 
types. Please ask us. . 

Models 

A10BOS09AB 
A101OS09AB 
A1050S09AB 
A1070S09AB 
A1030S09AB 

Functions 

I II m 
2·3 1-2 

ON - MOM 
ON - ON 
MOM OFF MOM 
ON OFF MOM 
ON OFF ON 

A Series - Toggle - double pole - right angle PC terminals - gold plated contacts 
SPECIFICATIONS: 
• Current/voltage rating: 
max.: 100mA 30VDC 
min. : 10mA·50mVDC 

"'Initial contact resistance: 10mn 
Life expectancy with resistive nominal load: 
50.000 operations 

These mOdels are available with other lever 
types. Please ask us. 

• A2110SD9AB, see connections pag~.1 

Models 

A20BOS09AB 
A2010S09AB 
A2050S09AB 
A2070S09AB 
A2030S09AB 

A2110S09AB 

Functio.ns 

I II m 
2-3 1-2 
5-6 4-5 

ON MOM 
ON ON 
MOM OFF MOM 
ON OFF MOM 
ON OFF ON 

ON ON 

A Series - Toggle - single pole - right angle PC terminals - gold plated contacts 
SPECIFICATIONS: 
• Current/voltage rating: 
max. : 100mA 30VDC 
min. : 10mA 50mVDC 

"'Initial contact resistance: 10mn 
... Life expectancy with resistive nominal load: 
50.000 operations 

These models are available with other lever 
types. Please ask us. 

Models 

g:l .-, 

.~ . 

I, ___ 

'~:;.:::~ 

I 

A10BOS09AV2B 
A1010S09AV2B 
A1050S09AV2B 
A1070S09AV2B 
A1030S09AV2B 

Functions 

m. 11 I 

2·3 1-2 

ON - MOM 
ON - ON 
MOM OFF MOM 
ON OFF MOM 
ON OFF ON 

A Series - Toggle - double pole - right angle PC terminals - gold plated contacts 
SPECIFICATIONS: 
'" Current/voltage rating: 
max. : 100mA 30VDC 
min. : 10mA 50mVDC 

"'Initial contact resistance: 10 mil 
• Life expectancy with resistive nominal load: 
50.000 operations 

These models are available with other lever 
typ~s. Please ask us. 

• 211 OSD9AV2B,!see connections page 1 

Models 

A20BOS09AV2B 
A2010S09AV2B 
A2050S09AV2B 
A2070S09AV2B 
A2030S09AV2B 
A2110S09AV2B 

Functions 

m 11 I 

2-3 1-2 
5-6 4-5 

ON - MOM 
ON - ON 
MOM OFF MOM 
ON OFF MOM 
ON OFF ON 
ON ON ON 

A Series - Locking toggle - single and double pole - solder lugs - silver contacts 
SPECiFICATIONS: 
··Current/voltage rating: 
max .. : 3A 250VAC, 5A 30VDC 
min. : 100mA 10V 
Initial contact resistance: 10mil 

'II Ufe expectancy with resistive nominal load: 
50.000 operations 

'" Panel thickne,ss : 2,5 mm with 2 nuts. 
4 mm with 1 nut 

• Optional Approyals: UL 

Available in other circuits and styles. 

Models FUnctions 

~ ~utb\ 

2-3 1-2 

Single Pole 
A1010KK2ZQ ON ON 
A1030KK3ZQ ON OFF ON 

Double Pole 
A2010KK2ZQ ON ON 2 v 3 V 

5100 

CROUSE-HINDS COMPANY. ARROW HART DIV, • 103 HAWTHORN S1. • HARTFORD, CT 06101 • (203) 249-8471 
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5100 SWITCHES 

A Series - Toggle-single pole-straight PC terminals-gold plated contacts-bracket mounting 
SPECIFICATIONS: 
'Current/voltage rating: 

max.: 100mA 30VDC 
min. : 10mA 50mVDC 

, Initial contact resistance: 10m!! 
'Life expectancy with resistive nominal load : 

50.000 operations 
'Sealed terminals 

MODELS FUNCTIONS 

III II 

1-2 

A10BOSD9V30BE ljiO",N --=;niH 
A1D1DSD9V30BE ~ 

5100 

These models are available In double pole ver
sloris, other circuits and styles. 

A1050SD9V30BE 1I10r,1 OFF r,10rYI lli...Lw.. .. 128 41 0 

:::: ::: M;; :~~'l ~~ 
B Series -Paddle or rocker-single pole-straight PC terminals-gold plated contacts-bracket mounting 

SPECIFICATIONS: 
, Current/voltage rating: 

max. : 100mA 30VDC 
min. : 10mA 50mVDC 

"Initial contact resistance: 10m!! 
'Life expectancy with resistive nominal load : 

50.000 operations 
'Sealed terminals 

COLORS: blue: U611 or U621, 
black: U612 or U622, green: U613 or U623, 
gray: U614 or U624, yellow: U615 or U625, 
red: U616 or U626, ivory: U617 or U627, 
orange: U619 or U629. 

Models Functions 

TIl II 

2-3 

Paddle: 

I 
21! 

1- I 
B10BOJ2V3BE2 ON MOM 

B1010J2V3BE2 ON ON 

Rocker: 
B1D10J1V3BE2 0 NON 

B Series-Rocker and bezel- double pole - solder lugs - silver contacts -SNAP-IN mounting 
SPECIFICATIONS: 

'Current/voltage rating : ~ 
max. : 3A 250VAC. 5A 30VDC 
min. : 100mA 10V 

, Initial contact resistance: 10m!! '0 " 
'Life expectancy with resistive nominal load :' . 

50.000 operations . 
_'-,-O_p_tl_o_oa_I_A.;..p,-pr_o_va_l_s:_U_L,;...' _SE_V______ '~. J. 

COLORS: blue: U711 + U551, 
black: U712 + U552, green: U713 + U553, 
gray: U714 + U554, yellow: U715 + U555, 
red: U716 + U556, ivory: U717+ U557. 
orange: U719 + U559. 

MOdels 

Rocker and 
Bezel 

B201 OJ51 ZQ22 

Functions 

ill II I 

2-3 1-2 
5-6 4-5 

ON - ON 

B Series -Paddle and bezel - double pole - solder lugs - silver contacts - SNAP-IN mounting 

B Series - Paddle or rocker - single pole - solder lugs - gold plated contacts - screw mounting 
SPECIFICATIONS: 
'Current/voltage rating: 

max. : 100mA 30VDC 
min. : 10mA 50mVDC 

'Initial contact resistance: 10mll 
'Life expectancy with resistive nominal load : 
50.000 operations 

, Sealed terminals 

COLORS: blue: U611 or U621, 
black: U612 or U622, green: U613 or U623, 
gray: U614 or U624, yellow: U615 or U625, 
red: U616 or U626, ivory: U617 or U627, 
orange: U619 or U629. 

Models Functions 

ill II I 

Paddle: 
B1010J2ZBE2 

CROUSE· HINDS COMPANY • ARROW HART DIV. • 103 HAWTHORN S1. • HARTFORD, CT 06101 • (203) 249·8471 
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5100 SWITCHES 5100 

D Series -Sensitive pushbutton - single pole - solderlugs - gold plated contacts 

SPECIFICATIONS: 
• Current/voltage rating: 

max. : 100mA 30VDC 
min. : 100/LA 50mVDC 

• Initial contact resistance: 50m!} 
• Life expectancy with resistive nominal load : 

50.000 operations . 
• Max. panel thickness: 2,5mm 
• Sealed terminals 

Available in other circuits and styles. 

Models 

D10BOPBH3ZBE 

Functions ~ 

1i !i 

- NiOM ~ 
r~ Epoxy 

D Series - Sensitive pushbutton - single pole - solder lugs ~ gold plated contacts 

SPECIFICATIONS: 
• Current/voltage rating: 

max.: 100mA 30VDC 
min. : 100/lA 50mVDC 

• Initial contact resistance: 50m!} 
• Life expectancy with resistive nominal load : 

50.000 operations 
• Max. panel thickness: 2,Smm 
• Sealed terminals 

CAP COLORS: blue: U911, black: U912, 
green: U913, gray: U914, yellow: U91S 
red: U916, ivory: U9H, orange: U919 

Models 

D10BOJB1ZBL 
or 
D10BOJBZZBL 

Function 

A A 
1-3 1-2 

ON - MOM 

1 .. l,liB'I'1 r I Jr' .'!~ ~Lt- 0,6 

7 7 

SINGLE 
POLE 

DOUBLE 
POLE 

D Series - Sensitive pushbutton - double pole - solder lugs - gold plated contacts 

SPECIFICATIONS: 
• Current/voltage rating: 

max. : 100mA 30VDC 
min. : 100/lA SOmVDC 

• Initial contact resistance: SOm!} 
• Life expectancy with resistive' nominal load : 

50.000 operations 
• Max. panel thickness: 2,5mm 
• Sealed terminals 

CAP COLORS: blue: U911, black: U912, 
green: U913, gray: U914, yellow: U91S 
red: U916, ivory: U9H, orange: U919 

BEZEL 

SPECIFICATIONS: 
• Panel thickness with bezel: 

min. :lmm 
max. :2,Smm 

BEZEL COLORS: blue: U1201, black: U1202, 
green: U1203, gray: U1204, yellow: U1205 
red: U1206, ivory: U1207, orange: U1209 

O·-·~···· . ~;.-,-.,.,c.' 
, ~. s 

. BEZEL FOR LIGHT EMITTING DIODE 

SPECIFICATIONS: 
• Panel thickness with bezel: 

min. :1mm 
max. :2,5mm 

BEZEL COLURS: blue: U1211, black: U1212, 
green: U1213, gray: U1214, yellow: U1215 
red: U1216, ivory: UI2H, orange: U1219 

Models 

D20BOJ81ZBE_ 
or 
D20BOJB2ZBL 

Models 

U1200 
(U1201-U1209) 

Models 

U1210 
(U1211-U1219) 

Function 

1i It· 

ON - MOM 

r '19,S 'J t 

-Gil +- . 
~ I ~ 

121 

U910 

FFn~. ~ -qJlm tl 

JB1 i+ U910 + U1200 

~. 
~ 

Panel thickness I 
with bezel 1 to 2,5 ~ 

JB2 +: U910 + U1210 
LED 

1 to 2,5 mm 

(LED notsupplied) 

CROUSE-HINDS COMPANY· ARROW HART DIV. • 103 HAWtHORN S1. • HARTFORD, CT 06101 • (203) 249-8471 

1·2252 CROUSE-HINDS PO 7 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 

C Series - Latching action pushbuUon(push-on push-on)-single pole-solder lugs-silver contacts 

SPECIFICATIONS: 
"Current/voltage rating: 

max. : 3A 2S0VAC 
min. : 100mA 10V 

" Initial contact resistance: < 10mll 
" Life expectancy with resistive nominal load : 

30.000 operations at 3A 
"Max. panel thickness: 2,Smm 
" Actuator returns to same 

height regardless of mode 

Available in other circuits and styles. 

Models Functions 

A A 

C101DPBH3ZQ ON - ON 

E Series - Microminiature pushbutton - single pole - straight terminals - gold plated contacts 

SPECIFICATIONS: 
"Current/voltage rating: 

max. : 100mA 30VDC 
min. : 100ilA SOmV 

" Initial contact resistance: < 10mll 
" Life expectancy with resistive nominal load : 

100.000 operations . 
" Sealed terminals 

CAP COLOR: blue: US71, black: US72, 
green: U573, gray: US74, yellow: US7S, 
red: US76, ivory: US77 

• w 

Models Functions 

,8, A 

E1060MBCBE -00- <YO-
E 

E Series - Microminiature pushbutton - single pole - right angle PC terminals -'- gold plated contacts 
SPECIFICATIONS: 
"Current/voltage rating: 

max.: 100mA 30VDC 
min. : 100ilA SOmV 

" Initial contact resistance: < 30mll 
"Life expectancy with resistive nominal load : 

100.000 operations 
" Sealed terminals 
"Protection during\cleaning by 
boot U983 

CAP COLOR: blue: US71, black: US72, 
green: US73, gray: US74, yellow: US7S, 
red: US76, ivory: U577 

i,·r'·:·· , I 
! ..... '. 

Models Functions 

,8, Ji U983 

E2060MBAVBE -00 -on-

E Series - Microminiature pushbutton - single pole - solder lugs - gold plated contacts 
SPECIFICATIONS: 
"Current/voltage rating: 
max.: 100mA 30VDC 
min. : 100ilA 50mV 

"Initial contact resistance: < 30mll 
• Life expectancy with resistive nominal load : 

100.000 operations 
" Panel thickness: 1,Smm max. 
" Sealed terminals 

CAP COLOR: blue: Ub 11, black: US72, 
green: US73, gray: US74, yellow: US7S, 
red: U576, ivory: US77 

Models Functions 

1i A 

E2040MBZBE -00--00-

E2060MBZBE -00 <YO-

F Series -IPushbutton - single pole - straight PC terminals - silver contacts - bracket mounting 
SPECIFICATIONS: 
* Cu rrent/voltage rating: 
1 A 30VDC, 0,3A 250VAC 

*'nitial contact resistance: 10mn max. 
• Life expectancy with resistive nominal load: 
200.000 operations 

CAP COLOR: blue: U481, black: U482, 
green: U483, gray: U484, yellow: U48S, 
red: U486, ivory: U487, 
chrome plated: U488, orange: U489 

Models 

F1060PBV3Q 

Functions 

1i A III 
r...: 

CD 

-00- -<ro-- CD 

co 
~ 

5100 

In 

9-

"" "" 

4 
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5100 SWITCHES 

F Series - pushbutton - single pole:'" straight PC terminals - gold plated contacts 
SPECIFICATIONS: 
·Current/voltage rating: 
max. : 0,1 A, 30VDC 
'min. :,10mA 50mV 

* Initial contact resistance! 30mU mSK. 
• Life expectancy with resistive nominal load: 
200.000 operations 

• Panel thickness: 4 mm max. 
• Sealed terminals 

CAP COLOUR: blue: U481, black: U482, 
green: U483, grey: U484, yellow: U485, 
red: U486, ivory: U487 
chrome plated: U488, orange: U489 

·Models 

F1080PBC2BE 

Functions 

11 11 
-00--0..0-
-0-0--00-

ON - ON 

F Series - pushbutton-single pole-solder lugs-silver contacts 

SPECIFICATIONS: 
• Current/voltage rating: 
lA 30VDC, O,3A.250VAC 

*Initial contact resistance: 10m!l max. 
• Life expectancy with resistive ,"ominal load: 
200.000 operations 

·Panel thickness: 4·mm max. 

CAP COLOUR: blue: U481, black ': U482, 
green: U483, grey: U484, yellow :U485, 
red: U486, ivory :U487, 
chrome plated: U488, orange: U489 

Models 

F1060PBZQ 

F1080PBZQ 

Functions 

A A 

G Series - Toggle-single pole-solder lugs-silver contacts 

· SPECIFICATIONS: 
• Cu rrent/vo Itage ratrng : 
max. : 2A 250VAC, 4A 30VDC 
min. : 100mA 10V 

.1 nitial c.antact resistance: 10mn 

.. Life expectancy with resistive nominal load : 
50.000 operations 

... Panel thickness: 2,5mm max . 
.. Sealed terminals 

Available in other styles and circuits. 

r-~M~o-d~e~ls----~~F~u-n-c-t~io-n-s---' 

A A A 
1-2 2-3 

G1010SYZQE ON 

G Series - Black Toggle-single pole-solder lugs-silver contacts 
,SPECIFIC,l!.TIONS: 

"Current/v'oltage rating: 
max. : 2A 250VAC, 4A 30VDC 
min. : 100mA 10V 

" Initial contact resistance : 10mO 
• Life expectancy with resistive nominal load : 
50.000 operations 

·Panel thickness: 2,5mm max. 
"-Sealed terminals 
·Slack finish on lever, bushing and hardware. 

-Available in other styles and circuits. 

G1010SVZQEF1 ON ON 

G Series - Toggle-single pole-right angle PC terminals-silver contacts 
SPECIFICATIONS: 
-Current/voltage rating: 
max. : 2A 250VAC, 4A 30VDC 
min. : 100mA 10V 

-Initial contact resistance: 10m!l 
• Life expectancy with resistive nominal load : 
50.000 operations 

Models 

G1010SYA4QE 

Functions 

A A A 
t-2 2-3 

ON - ON 

BtL 
~.~ 

5100 

II> 
a ., 
CD 

M 
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5100 SWITCHES 5100 

G Series-TOGGLE-DOUBLE POLE-SOLDER LUGS-SILVER CONTACTS 

SPECIFICATIONS: 
, Current/voltage rating: 

max. : 2A 250VAC,4A 30VDC 
min. : 100mA 10V 

'Initial contact resistance: 10mll 
'Life expectancy with resistive nominal load : 

50.000 operations 
, Panel thickness: 2,5mm max. 
, Sealed terminals 
, Watertight boots (see page 12) 

Available in other circuits and styles. 
/ 

;{' .. ; 
: t 
Ilf .. -w;; il 
3 2 

, Q. 

Models Functions 

~ ~ ~ 
1-2 2-3 
4-5 5-6 

G2010SYZQE ON - ON 

G Series - BLACK TOGGLE-DOUBLE POLE-SOLDER LUGS-GOLD CONTACTS 

SPECIFICATIONS: 
'Current/voltage rating: 

max. : 0,2A 250VAC 
min. : lOrnA 50mV 

'Initial contact resistance: < 10mll max. 
, Life expectancy with resistive nominal load : 

50.000 operations 
, Sealed terminals 
'Black finish on lever, bushing and hardware 

Available in other circuits and styles. 

Models 

G2010SYl 
GREF1 

Functinns 

1-2 2-3 
4-5 5-6 

ON ON 

G Series-TOGGLE-DOUBLE POLE-SOLDER LUGS-SILVER CONTACTS BUSHING f/J 12mm 
SPECIFICATIONS: 
, Current/voltage rating: 

Models 

max. : 2A 250VAC, 4A 30 VDC 
min. : 100mA 10V 

'Initial contact resistance: 10mllmax. ~ 
. 'Ufe expectancy with resistive nominal load : 

50.000 operations 
1-2 
4-5 

'Panel thickness: 4,5 mm max. 
, Sealed terminals 
'High mechanical strength 
, Watertight boots (see page 12) 

G2010TTZQE ON 

Available in other circuits and styles. 

FUnction 

~ ~ 
2-3 
5-6 

- ON 
~ f0125 , 

~ wi 
N <Sl, 

<.D M 
en- 1 

03.5 ~ 

I' 175 .1 119 I 127 wj005~ _ 
..... 1/ 

t--__ ~~4k ... 11h,0 ... 5-E-proric....,) 

G Series- BLACK TOGGLE-DOUBLE POLE-SOLDER LUGS-SILVER CONTACTS BUSHING f/J 12mm 
SPECIFICATIONS: 
'Current/voltage rating: 

max. : 2A 250VAC,4A 30VDC 
min. : 100mA 10V 

'Initial contact resistance: 10mll max. 
'Life expectancy with resistive nominal load : 

50.000 operations 
'Panel thickness: 4,5mm max. 
, Sealed lever to bushing 
'Sealed terminals 
'High mechanical strength 
'Black finish on lever, bushing and hardware 

This model is available with locking lever. 

Models 

G2010TCR 
ZQEF1 

Function 

~ ~ ~ 
1-2 2-3 
4-5 5-6 

I 1I m 
ON - ON 

1d> :~"'-
2<1>. 5 ;::!II~ .. ~ 
3.,. 6 I~~ .. _ -

1ft III 175 • 119 Ii,. 127 •• 5 .. 

€P;~ ~ 
H Series - PUSHBUTTONf---SINGLE POLE-SOLDER LUGS-SILVER CONTACTS 
SPECIFICATIONS: 
'Current/voltage rating: 

max. : 2A 250VAC,4A 30VDC 
min. : IOOmA 10V 

'Initial contact resistance: 10mll max. 
'Life expectancy with resistive nominal load : 

30.000 operations 
, Panel thickness: 2mm max. 
, Supplied with CAP U482 

CAP COLOR: blue: U481, black: U482, 
green: U483, gray: U484, yellow: U485, 
red: U486, ivory: U487, 
chrome plated: U488, orange: U489 

Models 

H1080PB 
3YZQE2 

Function 

A A 
1-3 1-2 

ON - MOM 

~ 

II 
Trave!:1 

ifl' 
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5100 SWITCHES 5100 

H Series- PUSHBUTTON - SINGLE POLE - RIGHT ANGLE PC TERMINALS - SILVER CONTACTS 

SPECIFICATIONS: 
'Current/voltage rating: 

max. :2A250VAC, 4A30VDC 
min. : tOOmA 10V 

'Initial contact resistance: 10mll max. 
, Life expectancy with resistive nominal load : 

30.000 operations 
• Supplied with CAP U482 

CAP COLOR: blue: U48l, black: U482, 
green: U483, gray: U484, yellow: U485, 
red: U486, ivory: U487, 
chrome plated: U488, orange: U489' 

Models 

H10BOPB 
3YA4QE2 

Function 

Ii Ji. 
1-3 1-2 

ON - MOM 

H Series- PUSHBUTTON - DOUBLE POLE- SOLDER LUGS - SILVER CONTACTS 
SPECIFICATIONS: 
'Current/voltage rating: 

max.:2A 250VAC, 4A30VDC· 
min. : 100mA 10V 

'Initial contact resistance: 10mll max. 
'Life expectancy with resistive nominal load : 

30.000 operations 
, Panel thickness: 2mm max. 
, Available with actuator seal 

CAP COLOR: blue: U48l, black: U482, 
green: U483, gray: U484, yellow: U485, 
red: U486, ivory: U487, 
chrome plated: U488, orange: U489 

Models 

H2080PBYZQE 

Function 

Ii Ii 
1-3 1-2 
4-6 4-5 

ON - MOM 

J Series-TOGGLE-single pole-straight PC terminals-silver contacts-plain bushing 
SPECIFICATIONS: 
, Current/voltage rating: 

max. : 2A 250VAC 4A 30VDC 
min. : 100mA 10V 

, Initiai.contact resistance: 20mll max. 
• Life expectancy with resistive nominal load : 

30.000 operations 
• Sealed terminals 

Models 

.. :" ;::'"~T~ E~ u:;:::c:no ":-(t)~:::1· ~ 
• 17 EP...!!lOC.. 124.:g 

f+Uo'~~>-!.L..--1 

FUnctions 

ill II I 

2-3 1-2 

Available in other styles and circuits. J101DSD9C2QE ON - ON 

K Series - SLIDE-single pole-straight PC terminals-silver contacts-terminal spacing 2,54 
, Designed to meet the requirements of wave 

soldering 
SPECIFICATIONS: 
• Current/voltage rating: 

max.: 2A 250VAC 

miri::100mA 10V ~. 
• Initial contact resistance: 10mll 
• Life expecta'ncy with resistive nominal load : . 

20.000 operations . 
• Sealed terminals . 

-Th --'---- II." is model is avai lable with gold plated. 
contacts for low level applications. 
Available in on-olf-on circuit 

Models Functions 

~~ 

K1010VS2CQE' ON - ON 

K Series --- SLIDE-double pole-straight PC terminals~silver contacts-terminal spacing 2,54 
• Designed to.meel the requirements of wave 

soldering 
SPECIFICATIONS: 
• Current/voltage rating: 

max. : 2A 250VAC 

min.: 100mA 10V ~ 
• Initial contact resistance: 10mll 
• Life expectancy with resistive nominal load : 

20.000 operations 
• Sealed terminals 
~-"':'pl 

This model is available with gold plated 
contacts for low level ?~plications. 
AV/lilable in on-olf-on 'circult 

. Models· 

K2010VS2CQE ON 

Functions 

~q 

- ON 

14 

2,54~1 • t-k54 

Epoxy 

~ 

CROUSE-HINDS COMPANY • ARROW HART DIV. • 103 HAWTHORN ST. • HARTFORD, CT 06101 • (203) 249-8471 

10 2256 CROUSE-HINDS PG 11 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 

K Series - SLIDE-single pole-straight PC terminals-silver contacts-terminal spacing 2,54 
, Designed to meet the requirements of wave 

soldering 
SPECIFICATIONS: 
, Current/voltage rating: 

max. : 2A 250VAC 
min. : 100mA 10V 

'Initial contact resistance: 10m!! 
'Life expectancy with resistive nominal load : 

20.000 operations 
, Sealed terminals 

This moael is available with gold plated 
contacts for low level applications. 
Available in on-oft-on clrcuil' 

Models Functions 

Q~ 

K1010HS1CQE otl - ON 

K Series - SLIDE-double pole-straight PC terminals-silver contacts-terminal spacing 5,08 
, Designed to meet the requirements of wave 

soldering 
SPECIFICATIONS: 
'Current/voltage rating: 

max. : 2A 250VAC 

min.: 100mA 10V e 
' Initial contact resistance: 10m!! 
'Life expectancy with resistive nominal load : 

_~2~0=.0=00=0~p~e~ra=t=io~n_s__________________ . , Sealed terminals 

This model is available with gold plated 
contacts for low level applications. 

Available in on-oft-on circuli 

Models Functions 

Q~ 

K2010HS1C2QE ON - ON 
LEpoxy 

K Series -SLIDE-single pole-straight PC terminals-silver contacts-terminal spacing 2,54 
, Designed to meet the requirements of wave 

soldering 
SPECIFICATIONS: 
'Current/voltage rating: 

max. : 2A 250VAC 
min. : 100mA 10V 

, Initial contact resistance: 10m!! 
• Lile expectancy with resistive nominal load : 
20.000 operations 

• Sealed terminals 

This model is available with gold plated 
contacts lor low level applications. 
Available In on-oft-on circuit 

Models Functions 

Q~ 

Kl010VS3CQE ON - ON 

SEAL BOOTS AND MISCELLANEOUS HARDWARE 

SEAL BOOTS (Withstand 1 bar (14.5 psi) pressure) SPECIAL HARDWARE <p 6,35 

BUSHING r/J 6,35 BUSHING r/J 6,35 KNURLED 
CAP NUT 

CONIC 
CAP NUT 

U500 U1331 
~ (wasU210) 

U1401 
Cd ~ (was U190) ~ 

rr--
(~. ~rfIft---'1 
, . ~:lJ ~ l:j ~t_ 

.. 11112 ... t",~" · ~ ~ lSIl 

lSIl 

PLEASE NOTE: 

Optional Rockers. Paddles and Pushbutton Caps are listed under the Specifications section of each switch description, 

5100 
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5100 SWITCHES 5100 

Digital Switches - LED Readouts 
Rocker & Thumbwheel 

2 1 4 & 5 3 

2 5 

84210 
Thumbwheel Series 

Panel Mount 

4 1 

84212 
Rocker Series 

Large Size Panel Mount 

A Fully Modular System 
1. Basic Module: Enables data input in coded form. 

6 1 4&5 

84213 
Rocker Series 
Rear Mount 

6 

2 14 

84214 
Rocker Series 

Miniature Panel Mount 

84218 
,Rocker Series 

Miniature Rear Mount 

2. End Caps: Snap into place to complete module assembly. Complete with 4 panel clips. 
3. Separator: Used to fit 2 switch assemblies into one unit. They come with 2 clips. 
4. Spacer: Blank module used to replace a module assembly. 
5. Encoded "Dummy" Module: Enables a simultaneous switching to two circuits from one digital 

switch. It is driven by the adjacent module viaa coupling shaft. 
6. End Caps: For rear mounting of module assembly. They come in pairs. 

LED Readouts 
• Compatible with Crouzet Rocker' and Thumbwheelt 
switches 
• Easy to assemble snap-on modules 
• With or without decoding/memory 
• Two sizes available 

1-2258 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 5100 

MINIATURE SWITCHES 
M-SERIES: HIGH QUALITY GOLD FLASH 

MS·331 MS-334 MS·342 MS·344 MS·345 MS·351 MS·352 

t, 1 ~ ~ ~ 
I 

-:.~ .. .1:-'1 

-~ I) • ~ /)' :~ 
~ .... ; ~, 

- ' .. 
Terminals: Models available with either solder, printed circuit, right angle or vertical terminals (right angle and vertical terminals are available by special order only) 

- r M-SERIES GENERAL RATINGS 
- RESISTANCE LOAD 6A l2SVAC (3A 2S0VAC) 6A 30VDC 

~l~ 
2.7 INDUCTIVE LOAD 6A l2SVAC (POWER FACTOR 0.8) (3A 2S0VAC (P.F.0.8) 

WI MECHANICAL LIFE OVER 30,000 OPERATIONS (SWITCHING FREQUENCY 20 OPERATIONS/MINUTE) 
I <D 

ELECTRICAL LIFE OVER 10,000 OPERATIONS (SAME AS ABOVE) (RATED LOAD) N 

INSULATION RESISTANCE OVER 100M{l (BY DC SOOV TESTER) 
VOLTAGE BREAKDOWN AC 1000V/1 MIN (BETWEEN CONTACT & CASE) 

00 I 1.17 CONTACT RESISTANCE 20m{l MAXIMUM """"'--'-
'" 4.8 AMBIENT TEMPERATURE -lOoC_ +SsoC 
ORAWING: MS·331·F AMBIENT HUMIDITY 8S0/0RH MAXIMUM 

CIRCUIT SWITCHING FUNCTION 
3P(SPDT) A. ON ·ON Ul I B.ON-(ON) I C. ON • OFF· ON Ul I D. ON - OFF· (ON) I E. (ON) • OFF • (ON) 
6P(DPDn F. ON - ON Ul I G. ON -(ON) H. ON - OFF - ON Ul I. ON· OFF· (ON) I J. (ON) • OFF - (ON) 

Also available In our economy line of silver plated contacts. 

SUB·MINIATURES 
(LOW CURRENT 
FOR PC BOARD) 

PUSHBUTTONS ROCKERS PUSHBUTTONS 
LED ILLUMINATED 

05·700 (ALTERNATING) 
05-710 (MOMENTARY) 

MS-611 

MS-621 

Part No. MS·611 
Model Type Toggle 

Rating O.3A 
12SVAC 

Circuit 2TPST) 3P SPOT) 
6P OPOT) 

Switching ON-OFF 
Function ON·ON 

Contact 
Resistance 
Insulation 
Resistance 
Voltage 
Breakdown 
Mounting 
Hole Oia. mm 

" 

MS·402 

MS.Q78 
MS·080 

UL L/STEO 

~ 
U!. LISTED 

-ll;- ~ I 

·v~.i"'-f'17F W':~" I 
_" ..... ...: oil 

~·~t ...... ~ !: , , , 
.' =, 

d" -:; ~- . ' 

DS-322 
(WITH NEON LAMP) 

. J !~i 05·063 (GOLO FRAME) 
.~ ;;;1.' UL LISTED 

'~ - _:-~~ · Q~[ @'" ~1 
,; ~i~~1 BOTH MODELS ARE AVAILABLE 

05-195 2P ,"-n----l WITH SQUARE OR ROUND 
(WITH 6.3 VOLT LAMP) 0·5·249 2P 05·004 SWITCH FACE. 

MS·621 MS-402 MS.o78 MS·080 OS·139 OS·195 OS·322 OS·062 OS·004 DS·700 05-710 

Toggle Push· Push· Push' Push· Push· Rocker ../locker Rocker Push- Push-
button button button button button with Neon button button 

with 6.3V with 6.3V Lamp with LED with LED 
Lamp Lamp 

O.3A O.SA 1A 1A 6A 3A lSA 3A 6A 1A 3A 
30VOC 12SVAC 12SVAC 12SVAC 2S0VAC 12SVAC 12SVAC 750VAC 250VAC 250VAC 125VAC 
3P(SPO~ 
6P(oPo ) 

2P(SPST) 2P(SPST) 2P(SPST) 2P(SPST) 2P(SPST) 2P(SPST) 2P(SPST) 2P(SPST) (SPOT) (SPOT) 
3P(SPoTI (oPOT) (oPoT) 
4P(OPST 
6P(OPOT) 

ON·OFF-ON (Push ON) (Push ON) (Push OFF) ON·OFF ON·OFF ON·OFF ON·OFF ON·OFF ON·ON ON· (ON) 
Momentary Momentary Momentary Alternate ON·ON Alternate Momentary 

2.5VDC 2.5VDC 2.5VDC 2.SVDC 
1A 20m{l or less lA 10m{l or less 1A 20m{l or less 10m{l or less 

SOOVDC 100M{l or more 

1000VAC 1500VAC 1000VAC lS00VAC 1500VAC 1500VAC 
1 Minute 1 Minute 1 Minute 1 Minute 1 Minute 1 Minute 

S.2 lS.Sx1S.5 lS.5x1S.5 12.5 6 2S.S:!:O.lx IS 30 12 12 
14"'"0.1 

DSA offers a complete line of MIYAMA toggle switches, rocker switches, sub·miniature switches, pushbutton switches, lever 
switches and illuminated switches. MIYAMA . .. reliability and quality for over 50 years. For complete information on our wide 
range of products please contact: DSA.DAI.ICHI SHOJI OF AMERICA, INC. 

150 Fifth Avenue, Suite 516, New York, NY 10011, (212) 691·9050. 

I 
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5100 SWITCHES 5100 

EECD 
. Incorporated PCB Switches 

2100/2600 Series 
STRIPSWITCH™ 
Mounts directly to printed circuit boards 
EECO's 2100 and low profile, standard bottom sealed 2600 STRIPS WITCHES are 
the most economical method of hand setting coded electronic values available. 
Requiring a minimum of space and eliminating costly wiring, these switches can be 
mounted horizontally or vertically on either side of the PC board. Each station can be 
easily set by thumbwheel or screwdriver, and on the 2100 series, optional extended 
shaft. 

• One to four stations in a strip (2100) 
• Two legend locations 
• 10- and 16- position models 
• Available in all popular codes 
• Integral mounting pins for stability 
• No mounting hardware required 
• Optional color coded rotors 
• Finished bezel for Iront panel applications 
• One year warranty 

2300 Series A1ICRO-Dlp® 
One of the world's smallest binary coded dual·ln·llne switches 
Dip socket or printed circuit board mountable, MICRO·DIP. featwes 10- and 
16-position (hexadecimal), 1- and 2-pole models. The 2-pole models offer a 
separate common to not true bits to eliminate pull· up reSistors, and are available 
with standard bottom seals. All MICRO· DIPs have reliable gold contacts, and their 
small size/fow profile allows high density packaging. 

• 10- and 16-position, 1- and 2-pole models 
• Screwdriver adjustable in either direction 
• No mounting hardware required 
• Some models with ·bottom and process seal 
• Strong· terminals lor easy 'Insertion 
• Available in rig,ht angle BCD and extended shaft models 
• .100" x .300" (2.54 x 7.62) centers 
• 10·position models .400" x .380" x .225" (10.16 x 9.65 x q.72) 
.10- and 16-position 2-pole models .450" x .450" x .300'· (11.43 x 11.43 x 7.62) 
• One year warranty . 

2400 Series A1INI-Dlp™ 
Available In SPST configuration 
MIN/·Dlp, EECO's rocker DIP switch series, offers an optional permanent environ· 
mental seal to protect during soldering and cleaning processes, and against harsh 
operating environments. 'Exclusive gold·on·gold cleaning/wiping action contacts 
assure low contact resistance while unique lockIng rod design prevents accidental 
actuation. Standard dimensions allow retrofitting of all major brands. 

• SPST, 2-10 stations, raised rocker and low profile 
• Temporary process seal 
• Terminals on .100" x .300" (2.54 x 7.62) centers 
• PCB or DIP socket mountable 
• Standard bottom seal 
• Easy·to·;ead characters 
• Optional environmental seal 
• One year warranty 

2800 Series Lighted 
Push-Button Switch 
Provides hlgh·quallty, well·deflned illumination 
EECO's new lighted push·button switch is available with solder or printed circuit 
board terminals. For increased operating efficiency, detent life, positive tactile leel 
and smooth operation, the 2800 Series utilizes conductiv.e rubber at the contact 
points. Suitable for front panel mounting, this switch is available. in 12 mm and 17 
mm sizes with high or low profile lens. Ideal for all low· voltage MOS applications. 

• Lowprofife 
• Standard base seal 
• Lamp changes,lrom top with no tools required 
• Guide grooves lor easy station assembly 
• Snap·in mounting 
• One year warranty 

EECDflex® 
Membrane Switches 
Flexible, environmentally sealed keyboard switches 
EECO's proven specialty line of custom flexible membrane switches. 
EECOFLEX is fabricated using photographic screen printing processes which 
allow virtually any size, shape or color 01 switch panel or individual switch pad. 
This state·of·the·art concept enhances appearance and lacilitates human inter· 
face. Designed for a spectrum of applications from industrial equipment to 
medical instrumentation, all graphics are printed on the inside surface of the 
panel's tough outer layer of plastic, safely sealed against dirt and abrasion. 
EECO's total vertical integration allows for fast order turnaround, while the use 
of screen printing techniques and steel rule dies make EECOFLEX price 
competetive. . 

• Impervious to moisture, dust, grease, solvents and corrosive gases 
• Rated for an average life of 10 million actuations 
• Full·service membrane switch lacifity 
• Flat lace 
• Tactife feel 
• Embossing and read·out windows available 
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5100 SWITCHES 5100 

EECD 
Incorporated Thumbwheel Switches 

Thumbpot 
Incremental voltage dividers 
The 1976 and 1776 Series Thumbpots offer rapid thumbwheel settings, perfect 
resettability and large in-line displays. 

• Resolution to .01% 
• Input resistance: 700 to 700,000 ohms 
• Available in 1776 and 1976 Series 
• Optional: lighting, stops and matte finish 
• Available with fast-mount hardware 
• Accuracy: 1% to .05% of ful/ scale voltage 
• Compact behind-panel dimensions 
• Excel/ent front panel appearance 
• Sealed against dust 
II One year warranty 

5000/6000 Series 
Mlnature military-type switches 
Miniature switches, with field-proven performance, designed to meet the rugged 
standards of MIL-S-22710115. 6000 Series is sealed to protect entire contact area 
from moisture, dust and salt spray. Circuit board, wire cable or wire loop termination 
available. 

• Optional lighting with long lasting, replaceable lamps 
• Plastic window readout protection 
• Over 40 available codes 
• Field replaceable stops 
• 1,000,000 detent/ife 
• One year warranty 

2000 Series 
Industrial/Commercial Switches 
A general purpose switch for industrial applications, the 2000 Series offers over 50 
codes. Available unsealed or with "0" ring seal, this'switch provides fast, "off-the
shelf" solutions to difficult requirements. Removable indicator ring permits easy 
legend changes in the field. Universal dimensions make retrofit projects easy and in
expensive. 

I!I Single and double pole models 
• Lighting available 
• Optional "0" ring seal available 
• Field adjustable stops 
• Provisions for mounting components 
• Direct wire or connector termination 
• 8, 10, 12 and 16-positions 
• One year warranty 

1776/1976 Series 
"Revolutionary" 
A truly revolutionary design at a nominal price. Optional notched terminals aI/ow 
switches to be mounted directly to motherboards. The 177611976 offer a large 
selection of codes and its standard dimensions permit ease of retrofitting with other 
major brands of switches. The 1976 is a slimmer, only .350 (8.89) wide, switch. 

.8, 10, 12 and 16-position models 
• Optional lighting 
• Dust seal protection 
• Provision for mounting components 
• Stops to limit rotation 
• 1,000,000 detent life 
• Up to 34 stations per assembly 
• Double width models 
• Optional fast-mount hardware 
• Aluminum wire assembly hardware 
• One year warranty 

1800 Series 
315" (8.00) wide 
A reliable, low cost thumbwheel switch, the 1800 Series switch assemblies 
offer front, snap-in mounting. Available in 10 position codes, including diode 
provision, the 1800 Series is offered in three standard housing 
colors and finishes. 

• Front snap-in mounting 
• Large, legible .234" (5.94) high characters 
• Slim .315" (8.00) wide 
• PCB termination 
• la-position 
CI Stops to limit rotation 
• PCB mounting pins available 
• Available in black, gray or beige 
• Gloss, matte or textured matte finish 
• Ona yaar warranty 

1600 Series 
MINI-THUMB WHEEL 
Ideal when front panel space Is at a premium 
The newest addition, the 1600 Series is also the smal/est of EECO's Thumbwheel 
Switch line. This low cost switch features a snap-together assembly and front snap
in mounting, requiring no /ools, and is offered with direct wire or connector termina
tion. 

• Easy-to-read characters 
• Durable, molded matte finish (standard) 
• la-position codes available 
• Low cost snap-together assembly 
• One year warranty 
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5100 SWITCHES 5100 

EECD 
Incorporated Switch Specifications 

PERFORMANCE DATA .•. MECHANICAL SWITCH SERIES 

CHARACTERISTICS RATINGS ... ... ... ... ... 
!: .... ! co co 

No. of Switching Positions Continuous Rotation - Switches may be stopped for limited rotation No. of ~ :;: co 
Indexing Positions Angle of Throw .. 

6 45' · · · · 10 36 · · · · · 12 30 · · · .. 16 22·112' · · · No. DIRockers 2·10 Form "A" 1-5 Form "C" 
Tangential Operating Force 4-10 oz, 

5·16 oz. · 6-18 oz, · · · 6·20 oz. · 7-14 oz. 
3-32 oz, 

Temp. Range-Operating 65 C to +tOOC · -40 Cto+60 C · 20 Cto+65 C · 20 Cto+75 C · · -IOCto+65C 
Mechanical Life Greater than 1.000,000 detent operations · · · · Greater than 50D,OOOdeteRt operations · Greater than 100,000 detent operations 

Greater than 10,000 detent operations 
2.000 cycles 

Type Terminalion Direct Wire · · · Cable · Wire loop · Solder Tab · · Solder Pins -lor P.C. Board Insertion · Ie Socket 
Weight (apprDK.) .030l 

4 grams · 040z. · · · a.9az. · .150z. 

PERFORMANCE DATA ... ELECTRICAL .. .. co co co .... .... co co g :: ~ = :;: CHARACTERISTICS RATINGS TEST CONDITION '" 
Current Carrying Capacity 3 Amps max. per Common line At 115 VAC - Maximum AltowableTemp. rise from Ambient, · · · · (Nonswitching) Measured at Contact: 50 C 

1 Amp. max. per Commori line At 28 AC or DC · 100 Milliamps per Common line At 50VDC 
Switching lile Greater than' 0.125 amperes At 115 VAC (Resistive) · · · · 1,0nO,000Detent Operations 0.125 amperes At 28 VOC (Aesistive) · · · · 0.000010 amperes At 0.D20 Volts DC (Aesistive) · · · · 500,0000eteolOperations O,IOOAmps At 28AC orDC · 100,000 Detent Operations 
10,000 Detent Operations 100 Milliamp At 5 DC 
2.000 cycles .125Amp At 28VAC or DC 
Insulation Resistance 100D Megohms Min (dry) · · · · · 100.000 Megohms (Min dry) 

25 Megohms Min measured with units still in test chamber In accordance with MIL-STO-202, Method 302. Test Condo A · · · · Dielectric withstanding Voltage 1000 Vol1s (AMS) 60 Cycle (AC) -1 minute duration. Max current leakage .0005 · · · · 500 Volts (AMS) amps in accordance with Mll-STO-202, Method 301 
1000 Volts peak to peak · · 250 Volts peak to peak · 250 Volts AMS · Switch Circuit Resistance 0.100 Ohms (Max) · · · · A 

Before We Test Initial Resistance + 0.060 Ohms (Max) In accordance with Mll-STO-202, Method 307 · · A · A 
50 Milliohms (max) · Before UfeTest 100 Milliohms · 150 Milliohms 

(Not including cable resistance on series 5100/6100) 

PERFORMANCE DATA •.• ENVIRONMENTAL .. .. co co co .... .... co co co 
:: ~ = 

co co 
CHARACTERISTICS RATINGS TEST CONDITIONS N .. 

Vibration",. 10-2000 Cycles at ±15g (WID Lamps) Open contact duration In accordance with Mll-STO-202, Method 204. ConditIOn B A A A A · less than .000010 seconds including bounce 
Shock •• Medium Impact 10013 Open contact duration less than .000010 seconds 

In accordance with MIL-STD-202, Method 213, Test Condition I A A A A · including bounce 
Shock •• High Impact 2000Ft.lbs, In accordance with Mll-STO-202, Method 207 A A A A · Salt Spray Resistance 48 Hours In accordance with Mll-STO-202, Method 101. Test Condition B A A A A · Seal 10 PSIG Under 6" Head Water In accordance with MIL-S-2271D. Method 1 A A 
Moisture Resistance 10 days In accordance with Mll-STO-202, Me1hod 106. per Mll-S-2271O A A A A · Humidity to days In accordance with Mll-E-5272. ProceduI! I A A A A · Attitude 70,000 feet at Aated load In accordance with Mll-STO-202. Method 105, Condition C A A A A 
Sand & Oust 6 Hours In accordance with Mll-STD-202. Method 110, Condition B A A A A · Thermal Shock •• WC to +100' C In accordance with Mll-STO-202. Method 107, Condition A A A A A · Explosion Explosion Prool In aCCClrdilnce with Mll-STC-202. Method 109 A A A A · •• Does not Include lamp. • Consult Factory 0 Greater than 250,000 detent operations at 25 C 

FABRICATION: See individual switch series Spe'cification Tables for plastic and metal parts, contacts and printed circuit board material specifications. 

EECD 
Incorporated 

1601 E. Chestnut Ave. • P.O. Box 659 Santa Ana, California 92702-0659 
• Phone: (714)835"6000 • TWX 910-595-1550 • Telex 67-8420 
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5100 SWITCHES 5100 

I'!Y·N 
Electrical/Electronic Control 

COMPU-LlTE 
ILLUMINATED PUSHBUTTON SWITCHES 

SWITCH 
SERrES 

200 

201 

202., 

. 203 

204 

206 

'20If .. 

209' 

r .. : ..• 220'" 
t ·.221 

f,t: 222 .' 

1, .· .. ·223 

'" 225 

~~' .. "" 

PAGE NO. 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

o Consult the Sales Office nearest you. See listings on back cover. 

BULB CHART .NO. I 

• •••••• • • • •••••• • • • • • • • • • • • • • • • •• • • • • • • • • •••••• • • • • • • •• • • • • • • • • •••••• • • • •••••• • • • • • • • • • • • • • • • • • • • • 8 • • • • • • • • • •••••• • • • • • • • • • • • • 
• • • • • • • •• • • • • • • • • 

BULB CHART NO: II 

. T 1% Subminiature Wedge Base for all 
Switches and Indicators' 

LED Lamps for Series 231 thru 235 
Switches and Indicators 

ASA Lamp 
Number 

56 
79 
84 
86 
18 
73 
85 
17 

5 
6 
6.3 
6.3 

14 
14 
28 
28 

Design 
Amps 
.115 
.20 
.04 
.20 
.04 
.08 
.04 
.06 

Brightness 
(MSCP) 

.15 

.60 

.03 
040 
.13 
.30 
.30 
.65 

'Use this two digit number for installation in switches and indicators. 

Lab Avg. 
Life (hrs.) 

20,000 
1,000 

20.000 
20,000 
5,000 

15,000 
7,000 
5,000 

Color 

Red 

Yellow 

Green 

Voltage 

VDC@ 
5 VDC 

15 VDC 
VOCE) 

5 VDC 
15 VDC 

VOCE) 
5 VDC 

15VDC 

• • • 

E) Lamps without internal current limiting resistor. User must include in his circuit - to give 
current of 20mA to LED. 

PG. 2 CDMPU·LlTE 
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5100 

Ir.:.Y-N 
Electrical I Electronic Control 

APPROXIMATE DIMENSIONS 

MOUNTING HOLE P.C. BOARD LAYOUT 
Hole Diameter .062" 

f-" D' --T;rJ 1 
.750 

. 1+·005 
,-.000 

'-'''~ . L 
~' -114g+:~~5 1 

~ .200 .400 

SWITCHES .5100 

COMPU-LlTE 
ILLUMINATED PUSHBUTTON SWITCHES 

~1.200~ 

11.99011 

ILLUMINATED 
PRINTED 
CIRCUIT 
BOARD 
MOUNT 

CIRCUITRY 

SPOT OPOT 

~ ~ 
----{ 

J! r! 

SPECIFICATIONS 
ACTION 

- Momentary 
- Alternate with positive latch down 

SWITCH CIRCUITRY 
- Break before make 
- SPDT or DPDT 

SWITCH ELECTRICAL RATINGS 
- Silver Contacts 

5 Amps @ 125 VAC or 250 VAC 
- Gold Contacts 

0.1 A@ 125 VAC/DC 
- U.L. Listed 
- C.S.A. Certified 

INDICATOR LISTINGS 
- U.L. Recognized 
- C.S.A. Certified 

TERMINATION TYPES 
- .020" x .110" Terminations suitable 

for solder or female 110 connectors 
- .020" x .025" Terminations for 

printed circuit board mount 
PUSH BUTTONS 

- 5/8" x 1" rectangular 
- Mattem~lMlaFinish 
- Plain, engraved, or hot stamped 

MOUNTING 
- Snap in panel mounting 
- Stainless Steel retaining clips 
- .030" to .188" Panel Thickness 
- P.C. Board mounting 

LAMPS 
- One T 1-3/4 Wedge Base 
- Incandescent 
- Front Relampable 
- Lamp stationary to reduce me-

chanical shock to filament 
PUSHBUTTON TRAVEL 

- .190" 

ORDERING INFORMATION CHOOSE ONE OPTION FROM EACH COLUMN. 
DO NOT USE DASHES (-) IN PART NUMBER. 

EXAMPLES: 
[#~"~IJl 

cover. 
SPECIFY ENGRAVING OR HOT.STAMPING INFORMATION WHEN ORDERING FROM SALES OFFICE 

DESCRIBES: Series 201 Switch, Panel Mount, Momentary Action, SPDT, Gold Contacts, Solder Terminations, No Barriers, Style M matte 
pushbutton, white, .19" above panel pushbutton height, with ASA No. 56, 5 volt incandescent lamp installed. 
=If~~~ ~,]!'!'J!!!l9.~N~1!l 
DESCRIBES: Series 205 Indicator Light, P.C. Board Mount, P.C. Board Terminations, flat bezel, No Barriers, Style M matte pushbutton, 
green, .19" above panel pushbutton height, with ASA No. 79, 6 volt incandescent lamp installed. 

COMPU·LlTE PG. 3 
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5100 SWITCHES 5100 

I&'!Y-N 
Electrical/ Electronic Control 

COMPU·LlTE 
ILLUMINATED PUSHBUTTON SWITCHES 

ILLUMINATED 
PANEL MOUNT 

ILLUMINATED 
PRINTED CIRCUIT 
BOARD MOUNT 

DUAL-LAMP-HORIZONTAL SPLIT LENS OR FULL CAP 

206 PANEL MPUN.T 

APPROXIMATE DIMENSIONS 

:i!07 PRINTI:DqIRClJIIBOARD MOUNT 

MOUNTING HOLE P.C. BOARD LAYOUT CIRCUITRY 
Hole Diameter .062" 

-{ -{ 

D~ 
-J-~-1----;r,; 

tl~~ 0-------{ 
, l~'OO -.000 

. .200 !! l! t:$= .150 .900 
1--1.140+:~gg I -1=Ag~ l! !l 

ORDERING INFORMATION 

nearest you. i cover. 

SPECIFICATIONS 
ACTION 

- Momentary 
- Alternate with positive latch down 

SWITCH CIRCUITRY 
- Break before make 
- SPOT or OPOT 
- 2 independent lamp circuits 

SWITCH ELECTRICAL RATINGS 
- Silver Contacts 

5 Amps@ 125 VAC or 250 VAC 
- Gold Contact~ 

0.1 A @ 125 VAC/OC 
- U.L. Listed 
- C.S.A. Certified 

INDICATOR LISTINGS 
- U.L. Recognized 
- C.SA Certified 

TERMINATION TYPES 
- .020" x .110" Terminations suitable 

for solder or female 110 connectors 
- .020" x .025" Terminations for 

printed circuit board mount 
PUSHBUTTONS 

- 5/8" x1".rectangular 
- Matte§tyl/?::M" Finish 
- Full or Horizontal Split Lens 
- Plain, engraved, or hot stamped 

MOUNTING 
- Snap in panel mounting 
- Stainless Steel retaining clips 
- .030" to .188" Panel Thickness 
- P.C. Board mounting 

LAMPS 
- Two T 1-3/4 Wedge Base Lamps 
- Incandescent 
- Front Relampable 
- Lamps stationary to reduce me-

chanical shock to filament 
PUSHBUTTON TRAVEL 

- .190" 

CHOOSE ONE OPTION FROM EACH COLUMN. 
DO NOT USE DASHES (-) IN PART NUMBER .. 

For lull cap styles this code is not required. SPECIFY ENGRAVING OR HOT STAMPING INFORMATION WHEN ORDERING FROM SALES OFFICE 

EXAMPLES: 
201'Oj·.~l9:MQlgIJlfjl 
DESCRIBES: Series 207 Switch, P.C. Board Mount, Momentary Action, SPOT, Gold Contacts, Solder Terminations, No Barriers, Style M 
matte pushbutton, blue and white split lens cap, .19" above panel pushbutton height, with 2 ASA No. 79, 6 volt incandescent lamps installed. 

~Q"@~1~~~*.9~~lf~ . 
DESCRIBES: Series 208 Indicator Light, Panel Mount, Solder Terminations, No Barriers, Style M matte pushbutton, red and green split lens 
cap, .19" above panel pushbutton height, with 2 ASA No. 79, 6 volt incandescent lamps installed. 

PG.4 COMPU-lITE 
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5100 SWITCHES 5100 

Ii~T·N . 
Electrical/ Electronic Control 

COMPU·LlTE 
ILLUMINATED PUSHBUTTON SWITCHES 

APPROXIMATE DIMENSIONS 

MOUNTING HOLE P.C. BOARD LAYOUTO 
Hole Diameter .062" 

0 
It. 1+1 "1 -.000 ]-+_. I~I 

'J~l"'r I ' 
1--750 ~:~~ .1 

.200 .100 

~~ .500 . 

oP.C. Board layout for Senes 225 IS on page 7. 

LEGEND 

ILLUMINATED 
PRINTED 
CIRCUIT 
BOARD 
MOUNT 

CIRCUITRY 

SPOT OPOT 

.-----r-
L .-{ 

.-{ 

rl l! 

ORDERING INFORMATION 

listings on back cover. 

SPECIFICATIONS 
ACTION 
.- Momentary 
- Alternate with positive latch down 

SWITCH CIRCUITRY 
- Break before make 
- SPDT or DPDT 

SWITCH ELECTRICAL RATINGS 
- Silver Contacts . 

5 Amps@ 125 VAC or 250 VAC 
- Gold Contacts 

0.1 A @ 125 VAC/DC 
- UL Listed 
- C.SA Certified 

INDICATOR LISTINGS 
- UL Recognized 
- C.SA Certified 

TERMINATION TYPES 
- .020" x .110" Terminations suitable 

for solder or female 110 connectors 
- .020" x .025" Terminations for 

printed circuit board mount 
PUSHBUTTONS 

- 5/8" square 
- Matte;§~yJ~::M2Finish 
-. Plain, engraved or hot stamped 

MOUNTING 
- Snap in panel mounting 
- Stainless Steel retaining clips 
- .030" to .188" Panel Thickness 
- P.C. Board mounting 

LAMPS 
- One T 1-3/4 Wedge Base 
- Incandescent 
- Front Relampable 
- Lamp stationary to reduce me-

chanical shock to filament 
PUSHBUTTON TRAVEL 

- .190" 

CHOOSE ONE OPTION FROM EACH COLUMN. 
DO NOT USE DASHES (-) IN PART NUMBER. 

SPECIFY ENGRAVING OR HOT STAMPING INFORMATION WHEN ORDERING FROM SALES OFFICE 

EXAMPLES: 
I~ 
DESCRIBES: Series 220 Switch, P.C. Board Mount, Momentary Action, DPDT, Top pole silver contacts, Bottom pole gold contacts, P.C. 
Board Terminations, No Barriers, Style.M matte pushbutton, green, .19" above panel pushbutton height. 

i*~ . 
DESCRIBES: Series 225 Indicator Light, P.C. Board Mount, P.C. Board Terminations, No Barriers, Style Mmatte·pushbutton, yellow, .19" 
above panel pushbutton height, with ASA No. 86, 6.3 volt incandescent lamp installed. 

COMPU·LlTE PG. 5 
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5100 SWITCHES 5100 

Ii!Y·N 
Electrical/ Electronic Control 

COMPU·LlTE 
ILLUMINATED PUSHBUTTON SWITCHES 

LED DISPLAY 
PANEL MOUNT 

.. ~.:n .. p.AN.!;/" MOUNT, 

APPROXIMATE DIMENSIONS 

LED DISPLAY 
PRINTED CIRCUIT 
BOARD MOUNT 

. 233PRI~TED CIRCUITBOAR,D IIiIOUN!' 

l ·28 r1400---:-l1901I,-T~~-;1 
06l 11.1?' I 1-- 600 -j ILEO 

.""'~~~[ ~'""~: ;' 
J 1-07 

.300 

MOUNTING HOLE P.C. BOARD LAYOUT CIRCUITRY 
Hole Diameter .062" 

SPOT OPOT 

"Ie 
It. ----{ ----{ _L-+-l~ 

-.000 J-l-j~ ----{ , 'lfF I !'" -0 .~ 
I ' 

1-750 ~~~g I 
.200 .100 

~~ Jl jj .500 

ORDERING INFORMAT!ON 

cover. 

SPECIFICATIONS 
ACTION 

- Momentary 
- Alternate with positive latch down 

SWITCH CIRCUITRY 
- Break before make 
- SPOT or DPDT 

SWITCH ELECTRICAL RATINGS 
- Silver Contacts 

5 Amps@ 125 VAC or 250 VAC 
- Gold Contacts 

0.1 A @ 125 VAC/DC 
- U.L. Listed 
- C.S.A. Certified 

INDICATOR LISTINGS 
- U.L. Recognized 
- C.SA Certified 

TERMINATION TYPES 
- .020" x .110" Terminations suitable 

for solder or female 110 connectors 
- .020" x .025" Terminations for 

printed circuit board mount 
PUSH BUTTONS 

- 5/8" square 
-·Matte Style "M" Finish 
- Plain,engraved: or hot stamped 

MOUNTING 
- Snap in panel mounting 
- Stainless Steel retaining clips 
- .030" to .188" Panel Thickness 
- P.C. Board mounting 

LAMPS 
- One rectangular LED flush with cap 
- Various voltages available 
- Diode protection available 

PUSHBUTTON TRAVEL 
-.190" 

CHOOSE ONE OPTION FROM EACH COLUMN. 
DO NOT USE DASHES (-) IN PART NUMBER. 

01 
02 
03 
04. Yellow 
05 Blue 
10. Amber 
12. Lunar While 
13 Light Green 
'15 Clear 
.2(1 Gray 
·21> Black 

,.'.; 

SPECIFY ENGRAVING OR HOT STAMPING INFORMATION WHEN ORDERING FROM SALES OFFICE 

C:XAMPLES: 
231 k22$1 O'IIII(),,~oa 
'DESCRIBES: Ser1es231Switch, Panel Mount, Alternate Action, DPDT, Gold Contacts, Solder Terminations, No Barriers, Style M matte 
pushbutton, yellow, .19" above panel pushbutton height, with red LED for 5 VDC operation without diode. protection . 

. ~~."~1.Q.""Q~,A!~. . 
DESCRIBES: Series Indicator Light, Panel Mount, Solder Terminations, No Barriers, Style M matte pushbutton, red, .19" above panel' 
pushbutton height. with red LED for 5 VDC operation with diode protection. 

PG. 6 COMPU-LlTE 
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5100 SWITCHES 5100 

Ir!Y·N 
Electrical! Electronic Control 

COMPU-LlTE 
ILLUMINATED PUSHBUTTON SWITCHES 

PANEL MOUNT PRINTED CIRCUIT 
BOARD MOUNT 

DUAL· LAMP INDICATORS WITH SPLIT LENS OR FULL CAP 

APPROXIMATE DIMENSIONS 

J .28 r=1.400 ,.1g0r ~T~~~ ~r- .600 
TI~~~~ O~L..J--r~~~ '""--iill . TYP.· 

T LEGEND 

LEGEND 

1-07 

MOUNTING HOLE 

'0 +.005 
-.000 

1-.750~ 

-r-I- ~ P.C. BOARD LAYOUTO 
,260 I Hole.Dlameter .062" 

-k--
.100 +--

o For P.C. Board layout on 225 S~ri~s shown on page 5 eliminate two bottom terminals. 

ORDERING INFORMATION 

SPECIFICATIONS 
- Pushbutton style indicators match 

5/8" square lighted switches 
CIRCUITRY 

- Two independent lamp circuits 
LISTINGS 

- U.L. Recognized 
- C.S,A, Certified 

TERMINATION TYPES 
- .025" x .110" Terminations suitable 

for solder or female 110 connectors 
- .020" x .025" Terminations for 

printed circuit board mount 
PUSHBUTTONS 

- 5/8" square 
- Matte ~J~!!l:~M:::l Finish 
- Same variety of colors as used 

on 200 Series switches 
- Full or horizontal split lens 
- Plain. engraved. or hot stamped 

MOUNTING' 
- Snap in panel mounting 
- Stainless Steel retaining clips 
- .030" to .188" Panel Thickness 
- P.C. Board mounting 

LAMPS 
- TwoT 1-3/4 Wedge Base Lamps 
- Incandescent 
- Front Relampable 

CHOOSE ONE OPTION FROM EACH COLUMN. 
DO NOT USE DASHES (-) IN PART NUMBER. 

SPECIFY ENGRAVING OR HOT STAMPING INFORMATION WHEN ORDERING FROM SALES OFFICE 

EXAMPLES: 
244L 1 OM04A30 
DESCRIBES: Series 244 Indicator Light. Panel Mount. Solder Terminations. No Barriers. Style M matte pushbutton. yellow •. 19" above panel 
pushbutton height. with 2 ASA No. 56. 5 volt incandescent lamps installed. 

245L20M0203S31 
DESCRIBES: Series 245 Indicator Light. P.C. Board Mount. P.C. Terminations. No Barriers. Style M matte pushbutton. red and green split 
·Iens cap •. 19" above panel pushbutton height. with 2 ASA No. 79. Incandescent lamps installed. 

COMPU·LlTE PG. 7 
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5100 SWITCHES 5100 

I'!Y·N 
Electrical/Electronic Control 

NEW MASTER CATALOG DESCRIBING COMPLETE 
LINE OF CUTLER·HAMMER COMMERCIAL 
MINIATURE SWITCHES 

The complete line of Cutler-Hammer miniature switches is included in 
a just published 64 page catalog. Electrical and material specifica
tions, product photographs, dimension drawings, construction details 
and wiring diagrams provide a thoro.ugh description for the variety 
which includes miniature toggle, rocker, illuminated rocker, keylite, 
and pushbutton switches. Also included are product summary charts 
for quick selection of standard switches and a section devoted to cus
tom designed miniature switches. Not happy with your present 
source? Our catalog even includes complete cross references to our 
competition. 

Write for our complete catalog NU-196. 

Eaton Corporation 
Aerospace/Commercial Controls Division 
424 Chapel Street 
New Haven, CT 06511 .:\ 

OTHER PRODUCTS 

NEW MASTER CATALOG DESCRIBING COMPLETE LINE OF 
CUTLER·HAMMER SWITCHES AND RELAYS 

COMPREHENSIVE PRODUCT BROCHURE 

Describing Cutler-Hammer's new Econoswitch line of cost efficient 
sealed switches. 

From rocker action to lever-locks, we have it all, and can provide as 
standard, many combinations of configurations including: 

o One, two and four pole switching 
• 16 circuit combinations 
• Solder, screw or spade type terminations 
• Five actuator styles 
• Four mounting methods to suit your application 

We call it the Econoswitch line. If your application calls for a switch 
that's dust proof and water/moisture resistant - but the price of a 
MIL SPEC switch is prohibitive for you - we have a new answer for 
you. 

Write for this complete brochure NU-161. 

Eaton Corporation 
Aerospace/Commercial Controls Division 
2074 Whitfield Avenue East 
Sarasota, FL 33580 

Switches and relays: Toggle switches, pushbutton switches, sealed 
switches, tool handle switches, snap action switches, miniature 

switches, accessories. Power relays and hybrid relays. Engineering 
data. 230 pages. 

Write for our complete catalog NJ-125. 

Eaton Corporation 
Aerospace/Commercial Controls Division 

4201 N. 27th Street 
Milwaukee, WI 53216 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2269 
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AEROSPACE/COMMERCIALCONTROLS DIVISION 
Sales Offices for Compu-Lite and Cutler-Hammer Products 

CALIFORNIA 
OLOS ANGELES' .... 2111 W. Crescent Ave. 

P.O. Box 4208 
Anaheim, CA 92801 

(714) 776-1910 

GsAN FRANCISCO .. Landmark Office Center 
2081 Landings Drive 

Mountain View, CA 94043 
(415) 967-0606 

DISTRICT OF COLUMBIA 
"See Maryland" 

FLORIDA 
8TAMPA' 33617 ........ 7402 North 56th St. 

Suite 450 
(813) 985-5777 

GEORGIA 
OATLANTA 30340 

4187 Northeast Expressway N.E. 
(404) 939-3023 

..\I;;..LINOIS 
UCHICAGO ................... 310 Lake St. 

P.O. Box 180 
Elmhurst. IL 60126 

(312) 530-7980 

KANSAS 
OKANSAS CITY' .. 6803 W. 64th St., Suite 221 

Shawnee Mission. KS 66202 
(913) 384-0080 

MARYLAND 
OBAL TlMORE .......... 1122 Kenilworth Dr. 

Suite 315 
Towson, MD 21204 

(301) 296-9640 
MASSACHUSETTS 

OBOSTON ................... 199 Wells Ave. 
Newton, MA 02159 

(617) 244-7514' 

Ja.!.~HIGAN 
UOETROIT* ............. Eaton Corporation 

Commercial Controls Div. 
26101 Northwestern Highway 

P.O. Box 765 
Southfield, MI 48037 

(313) 354-7513 

United States Cont'd 

.Ja!NNESOTA 
WMINNEAPOLIS 55435 ..... 4530 W. 77th St. 

Suite 260 
(612) 831-8668 

NEW YORK 
GMELVILLE 11747 ...... Walt Whitman Road 

. (516) 595-4424 

..2.,HIO 
",CLEVELAND .... 24600 Center Ridge Road 

Suite 130 
Westlake. OH 44145 

(216) 835-4554 
GoAYTON' 45439 ... 3077 S. Kettering Blvd. 

(513) 294-1877 
PENNSYLVANIA 

.PHILADELPHIA ....... West Chester Plaza 
Darlington Bldg. 

Westtown Road & Market Street 
West Chester, PA 19380 

(215) 692-9126 

Cl)PITTSBURGH ............ 98 Vanadiam Rd. 
United Industrial Park - Bldg. A - Suite 203A 

. Bridgeville, PA 15017 
(412) 221-4420 

TEXAS 
C)DALLAS' 75240 ... 4230 Sigma Rd .. Suite A 

(214) 386-4121 
WASHINGTON 

GSEATTLE' .... 16301 N.E. 8th St., Suite 227 
Bellevue, WA 98008 

(206) 643-2717 

WISCONSIN 
C)MILWAUKEE 53222 .. 3333 North Mayfair Rd. 

(414) 774-4443 

'Aerospace Specialists located in these offices. 

I!!. ' ...... N Electrical/Electronic Ii _ I.. . Control .' . 

International 

CANADA 
EATON YALE LTD. 
Specialty Components Canada 
45 Progress Ave ............... (416) 291-2563 
Scarborough. Ontario MIP 2Y6 Telex 065-25249 
HOLLAND 
EATON CORPORATION 
Strevelsweg 700-513 ............ (10) 81 4466 
3083 AS Rotterdam Telex 28661 

MEXICO 
CUTLER-HAMMER Mexicana SA 
Javier Rojo Gomex 1300 ....... (905) 686-1022 
Ixtapalapa 13 OF Telex 01771013 CHMXME 

SWEDEN 
CUTLER-HAMMER Svenska A.B. 
Florettgatan 37 
S-252-55 . . . . . . . . . . . . . . . . . . . . . .. (42) 15 12 80 
Helsingborg Telex 72-442 
UNITED KINGDOM 
CUTLER-HAMMER Europa Ltd. 
SCO 
Elstow Road .................. (44) 234-67433 
Bedford, Bedfordshire MK42 9LH Telex 82261 

CHEBED G 

WEST GERMANY 
CUTLER-HAMMER Deutschland GMBH 
SCO 
Dieselstr. 22 
0-8011 ........................ (89) 903-7373 
Kirchheim Telex 5 24 782 

1·2270 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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EAO SWITCHES 
SERIES 

01 
o Round, Square, and Rectangular 

bezel-front panel mount 
o All types mount in a round hole 
o 1-4 poles 
o Momentary or maintained action 
o Maintained action is position indi

cating 
o 2 piece lens cap. Can be sepa

rated for insertion of film 
o 3 Switching elements-Snap, Low 

Level, Electronic 
o 9 Lens cotors 
o Front panel replace men I of lamps 
o Lamps do not travel when the 

switch is actuated 

You Can Feel the Difference ... 

SERIES 

02 

o Double pate, Double throw 
Momentary or Maintained 
action on both 380 Volt 10 
Amp contacts 

• Rectangular lens cap-9 
colors 

• Key Lock available 

SERIES 

19 

SERIES 

03 

o Full or split display-2 
lamp 

o Double pole, single or 2 
button action 

o Momentary, Maintained or 
combination 

o Independent or Interlocked 
o Key Switches available 

OILTIGHT SWITCHES 
o Round or Square panel front 
o Snap together modular design 
o Up to 8 pole switching 
o Lighted and unli·ghted push buttons 
o Mounts in 890" round hole 
o Lever, Key-Lock, Emergency Stop actuators 

SERIES 

30 

• Round lens cap-S colors 

• Combines the rugged 
design of the 04 oiltight 
panel seal and the choice 
of switching elements 

• Miniature lighted 
pushbuttons 

• Non illuminated version of the 
Series 11 with S different col
ored actuator button. • Mount from rear of panel 

o 1-3 pole switching 
elements 

• Momentary or 
maintained action 

5 Amps 250 volt 
Low level or electronic 
elements 

& indicators 
• 9 mm (.354") centers. 
o Round or square bezel 

• Switching Elements 
5 Amp 240 volt 1 to 3 poles 
Low level switch • Mechanical Interlock Switch 

.2-12 Switch units 

5100 

o Lamps replaceable 
from front 

• Specifically designed for 
machine tool applications 
where low level or 
computer switching 

o Low level switching: 
~V up to SOV; 
~A up to 100 mA 

Electronic switch Hall effect 
• Momentary and maintained 

(position indicating) action 
• 5 different interlock combinations 

• LED available 
is required. 

• High-Security Key Lock 
available 

• Momentary or 
maintained action 
(position indicating) 

o Slide Mechanism-Ali metal 
construction 

• 3 Switching elements-Snap, 
Low Level, Electronic 

SERIES 

31/31LL 

• Square or Rectangular bezel 
• Flat or Concave lens 
• 1-'4 pole snap acting switch, Low Level 

or Electronic 
• Key Lock-round, square, rectangular 
• Lamp T-l ){ groove base 
• Key Lock-round, square, rectangular 

with 3 levels of security: 
Low-Cos!' Standard and High-Security 

• 2 lamp switch 
• Full or split screen 
• Same panel dimensions 

as31 Series 
• Soft mount-from front of panel 
• Switching elements same 

as 31 Series 

The World's Finest Switching Products 

SERIES 

• Combines style of Series 31 with oil and 
water tight features of Series 14. 

• Integral '0' ring seal around a special 
one-piece actuator design to conform to 
IPS5 requirements. 

• 1-4 pole, snap acting contacts, low level 
or electronic switching. 

• Round, square and rectangular panel 
fronts, choice of 8 lens colors. 

• High styling and rugged, full seal 
construction. 

SERIES 

99 
LIGHTED 
KEYBOARD 
SWITCH 

• Momentary and 
maintained action 

• Gold contacts 
• Long life - 5 

million operation minimum 
• Low level switching - dry circuit 
• Low constance resistance-

10milli-ohms 
• Low contact bounce, < 100" sec 

BAO SWITCH CORP. 
P.O. BOX 552 
MILFORD, CT 06460 
(203) 877-4577 . 
TELEX: EAO SWITCH MFRD 964347 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'2271 
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EII\ electro-mech II' LIGHTED 'PUSH-BUTTON SWITCHES 

DISPLAY ASSEMBLIES/ 
INTERLOCK SWITCH ASSEMBLIES/INDICATORS 

ELECTRO-MECH provides a perfect blend of quality 
standard products with in-depth experience in answering 
unique requirements. Proven engineering designs are 
illustrated by the excellent performance characteristics of 
each ELECTRO-MECH lighted push-button switch, indicator, 
,and display assembly. Low-bounce, long-life contacts, 
new innovations in legends, displays, field-service, 
packaging- all standard features. Whatever your applications, 
ELECTRO-MECH is prepared to answer your specific needs. 
Choose from any of the most popular models. 

Technical specifications apply to all ELECTRO-MECH Switch 
models unless otherwise specified: 
• Ratings: 30 Volts DC or 115 Volts' AC: 2 amps resistive, 

1 amp inductive 
• Weight: 0.8 oz. (approx.J 
• Operating Pressure: 2 Ibs. + 1 lb. 
• Plunger Travel: 3/16" (approx.) 
• Actuations: 100.000 
• Accommodates all "switchlines" standard lenses. Uses one 

TI-3/4. AN3140-327, 328, 330 bulb or neon lamp. 
3 actuation modes standard 

• Lenses: Available in %" to I" round and square. plus various 
rectangular sizes. ' 

MOUNTING SPECIFICATIONS 

~l ~il ~t, 
21- 22- 23-

SWITCH 
FUNCTIONS 

MOMENTARY 
PUSH-oM 
PUSH-OFF 
PUSH-ON 
REMAIN-IN 
PUSH-OFF 
N.O.P08 

SPST' SPST 
N.O. N.C. 

2·-128 2'-129 

2'·228 2*·229 

2-5 
N.C. POS 2-5 
COMMONPOS 

4 

Ao-Cll-.B Ao-Cll-.B 
,~, 

DPST DPST 
N.O. N.C. 

2*-130 2·-131 

2~-230 2*-231 

2'-830 2·-831 

1-2,4-5 
2-3,5-6 

2.5 2.5 

A....ci)...B A.....a:L.B 

,r--;;, , ....... ' 
5........-0 4 5""'--& 

• -Indicate style 01 switch (21- through 26, and 29) 

SERIES 400 
MULTI·STATION SUB·PANEL 
ASSEMBLIES 

DPST 
1 N.0 •• 1 N.C. 

2·-132 

2*-232 

2*-832 

1-2 
5-6 

Ao-Cll-.B 

2~1 
, ........ 

Multi-station .switch assemblies designed for 
sub-panel mounting by means of a flanged "U" 
channel. All standard 'ELECTRO-MECH switches 
can be incorporated with several types of 
mechanical interlocking/ lockout actioris between 
stations. Up to 12 stations in one or two row 
configurations. The standard center distance 
between switches is %", %", %" and 1". 

SPOT 

2*-149 

2·-249 

2"'-849 

1-2 
2-3 
2 

Ao-Cll-.B 

2..-{~ 

DPDT 

2*-150 

2*·250 

2··850 

1-2,4-5 
2--3,5-6 

2.5 

Ao-Cll-.B 

2..-{~ 
5"-:: 

SERIES 20 
A NEW CONCEPT OF FAST EASY SWtTCH 
INSTALLATION AND DISPLAY DESIGN VERSATILITY 

FEATURES: 
• Momentary or alternate action 
• Mounts in a %" dia. round hole 
• High density mounting ability-less than %" centers 
• Low profile. appearance in one unitized housing 
ELECTRO-MECH's Series 20 Switches are provided in display 
configurations. 
These low profile units are available in any switching 
mode with independent circuitry from SPST to OPOT 
including a separate indicator circuit. The all plastic, 
unitized 'housing assures ease in handling (no adapters, 
clamps or brackets). Just drop in round hole and secure 
with a nut from behind panel. 
Series 20 Switches have the same internal parts as the 
all metal 6100 Series Switches including positive action, 
reliable circuitry and proven low bounce characteristics 
made possible by our unique design concept of silver 
slide bar action. 
Available options include gold plating for dry circuit 
applications. Round slotted nuts for mounting switches on 
close centers . 

SERIES 500 
INTERLOCKING SWITCH 
ASSEMBLIES 
Added beauty and long-lasting 

appearance with handsome chrome 
barriers between each switch or 

indicator. Independent or interlocking 
action. Ten types of tracking action and 
switching sequences. Up to 12 switches 
in single or dual row, fa" or 1" centers. 

ELECTRO-MECH COMPONENTS, INC. • 1826 NORTH FLORADALE AVE •• $0, EL MONTE, CALIF. 91733 • (213) 442-7180 

1·2272 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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~' . ~ .. ;, :\:', electro mech COMMUNICATIONSIINDUSTRIAL CONTROLS/DISPLAYS 
,'. ';' - COMPUTER PERIPHERALS/INSTRUMENTATION 

, . i;! i LIGHTED PUSH-BUTTON SWITCHES 

SERIES 2100 
This version of 
our standard illuminated 
Pushbutton Switch features 
silver slide bar action. Add 
BR after part number for mounting 
on %" centers. Utilizes AN3140-T 1%"or 
Neon bulb. All other specifications same 
as standard. 

I PST 2 PST I N.O. 
N.O. N.C. 2 N.O_2 N.C. I N.C. I PDT 2 PDT 

Momentary 212~ 12129 213~ 12131 2132 2149 2150 
Push·onl 
Push-off 2228 2229 2230 2231 2232 2249 2250 

SERIES 2600 
Standard models are 

'. available from 2PST to 
" 6PDT in 116 different styles, 
including non-lighted units. 
Virtually any standard ELECTRO- MECH 
lens may be used with the 2600 Series. 

~ -'~'=, I ill 1r·" 
~ h ,w'" ~". ... r"" SQ1 ~. 

O.2'5"~ 1.7" VI~ rOR SOUNDro HOlO.DOWN· I 
ILLUMINATED •. 567 

Push On 
Mom. PushOH 

2 PDT 2650 2750 
3 PDT 2651 2751 
4 PDT 2652 2752 
5 PDT 2653 2753 
6 PDT 2654 2754 

PuSh On 
Remain I" 
Push Off 

2850 
2851 
2852 
2853 
2854 

Snap 

'"' Mom. 

2550 
2551 
2552 
2553 
2554 

MOUNTING 
HOLI 

SERIES 3000 
Illuminated Push 
switches with an 
integral hold-down coil 
which is activated with switch. 
Holds the push-button in the 
depressed position until coil is 
de-energized returning it to relaxed 
position. Available in all circuit 
configurations up to 6 PDT. Same 
specifications as standard model. 

SERIES 6100 
High-density 
packaging 
requirements are 
answered with this 

SERIES 5000 shorter, front panel 
Low profile matches An exceptionally short mount, providing the 
standard industry momentary switch available same quality design as standard 

~I~~~~~t~~~~on~~~sf~n takes in circuit configurations up to 2 PDT. ~~~TR.'~3j~'~1~" ~~dJ~~,.Slzes •• ~ ,; 
any standard lens size. 30 VDC or :lr:1 
115 VAC, 10 A Resistive, 5 A Inductive. .-
-----------~ 7l~~ IIIII -. ,~::: 
Designer Group Switche~ ~ R~t, ~ ~"-32U"C-" ~~, .. :~.,"?: 
%" sq." %" x 1 %'\ %" x Va", %" sq. -1"f-- ''',,'~~~~~~~~" ~ 
These ELECTRO-MECH Standards feature 
typical switch functions and mounting 
options for design flexibility. A choice of 
dual/quad display units are also available. 

~ 
MODEL 65 

NO BARRIER 

~ 
MODEL 68 

SERIES 61 

.--e--. 
,~, 3_----_' 
~, 

'"0'"(: 

All Designer Group units feature: SINGLE BARRIER (L OR R) 

• lPST TO 6POT 
• Momentary: Alternate action: push-on 

remain-in: push-on, push-off and 
momentary snap-feel. 

SQUARE t-=: 
MOLN11NG .875~~ 

!o(OLE .-L 

SERIES 60 
MOMENTARY SWITCH 
Rear mounted "U" bracket accepts 
switch installation from 
front of panel. 
LG SERIES SAFETY 
Available on all 67-
single-station, double·barrier 

• ...®-., 
I~~ 
4o---!~ 
7~: 
IO---::~ 
IJ~:~ 
16~:~ 

SPOT 

SD£MATIC 

lighted push-button bezel switch models. 
EL SERIES FLUSH MOUNTING 
Available in round, square or rectangular 
styles. Specify switch model desired with 
"EL" suffix (Le. 73 EL-2654). 

~ 
MODEL 67 
DOUBLE 
BARRIER -l 

MODEL 600/800" r 
DUAL/QUAD LITE ' , 

SWITCH 

MODEL 73 
%" x 1%" 

RECTANGULAR 

SERIES 150 

ELECTRO-MECH's Series 61 switches 
are provided in %-inch square, snap-in 
or hardmount configurations. Each 
low-prufile unit is available in any 
function from SPST to 2PDT, each 
controlled with an independent circuit. 
The all plastic, unitized housing , helps 
insulate switch from other surrounding 
components. The 61 Series is also 
available in a standard PC Board 
mounting configuration. 

INTERCHANGABLE LENSES/FILTERS 
Displays may be changed or 

". buttons replaced. Non-wearing, 
"j;;tf\clear-acrylic lens and filter 
'. buttons. Available in standard, 

Opaque or Contour. 

ELECTRO-MECH CO.MPONENTS, INC. 0 1826 NORTH FLORADALE AVE. 0 SO. EL MONTE, CALIF. 91733 0 (213) 442-7180 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1 0 2273 
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ONE COMPLETE SOURCE FOR 

(213)660-1310 all types of switches ... 
TWX 910·321·2971 

"W .. 
19 

PUSHBUTTON 
Reed & Solid State 

AEROSPACE - COMMERCIAL -

TOGGLE TOGGLE TOGGLE TOGGLE TOGGLE 

TOOL HANDLE 

Miniature & Ultra Miniature Locking Lever Sealed 

FOOT SWITCHES 

"f." ~ "i 
il~ ~"~t'a 

PUSHBUTTON PUSHBUTTON PUSHBUTTON 
Miniaturef Ultraminiature Precision Sealed 

TAPESWITCHES 

PANEL CONTROLS 
Lighted-Oiltight 

29 ~o i 'Q.' . :,.... 0 
off -. ,~~, 

DOOR INTERLOCK 

354 Push ~ 36 6 , 
Type 

, '~' 

Magnet Actuated 

DOOR SWITCHES 
-a 

GUARDS & SEALS 

ELECTRIC SWITCHES 
NCO RP 0 RAT E 0 

2478 Fletcher Dr. Los Angeles, California 90039 

1-2274 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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... control devices & hardware 
- ELECTRONIC - INDUSTRIAL - MILITARY 

" ... -- " • .-
Lriiia ... . I~- '_ ~ MICRO MICRO 

Single Break Oouble Break 

43 ~-= I 44at-~. ',~. ~ I . 

1. • 4~., .1. :' 
~ "'a! _. ,,,,,.. 

,.j';';;0)1 ~~:I ::-~ .. I· f 

II " .. " I~ .t .... <Q 

. -" Gl LIMIT SWITCHES 
LIMIT SWITCHES Sealed & 

4.9 _ -.. , 
, . 

PROXIMITY CONTROLS 

•• ~rJ: 
~ ~ TIMING 

CIRCUIT BREAKERS 
FUSES & FUSEHOLOERS 

RELAYS COUNTERS RELAYS 
Reeds & Solid State Electrical & Mechanical & TIMERS 

QBG~n "Vi 
@a8® ,t 

MINIATURE LAMPS & LEDS INDICATOR LIGHTS 

59 

5100 

CAll TOLL FREE 
NATIONAL: 

800-421-8855 
CALIFORNIA ;,xcept (213): 

800-252- 4&40 

67 
'+5[!~:9 6D~\ 69~ GB 70 ... 
~ .... ~~ 
~ !!" .. ! ~~:-

CUSTOM ENGRAVING SERVICE I, E Fast Sel1/ice! Available in Our Shop. 
W. engrlVe ,II types af legends on plastic [jrflf offtlDSl! or aluminum buttons, lenses and plates 

CT9.£ . for custom control and display panel 
switches. Custom legands are offend in 

EEM 1983 

SOCKETS & SNAPTRACKS & CONNECTORS HARDWARE 

Send for Free Copy of Our New SWITCHLOG No. 20, Write to: 

ELECTRIC SWITCHES 
NCO R P 0 R A.T E 0 

full capital alphabetic & numeric charac::
tin only. Available in condensed block 
typ.far:.e IS shown balDW. Size ranges 
from 7/64" to 1/4" high. 

ABCDEFGHIJKLMNOPQRS 
TUVWXYZI234567890!-

ELECTRIC SWITCHES, INC. 
Dept. 83 EEM 
P.O. Box 3085. Terminal Annex 
Los Angeles, California 90051 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2275 



A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to un balanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communicatiolls 
CMOS complementary metal-oxide 

semiconductor 
CPS characters pel' second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic' 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
.GPIB general purpose interface bus 

H 
HF .high frequency (3 to 30 MHz) 

HIPOT' test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) . 
IR insulation resistance (or) mfrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MATV master antenna televi'sion 
./LF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

, . transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator . 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
ynC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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HEAVY-DUTY ROTARY SWITCHES 

~ ...... 
, ;\".~ ~;f,?lri:T. 

Request Catalog EMC-2 ... 64 pages of detailed specs, drawings, logic charts, etc. covering snap, 
detent and cam action switches. Includes switches rated from 5A/600V to 200A/600V ... with up to 
16 positions! A "must" for your idea & reference files. 

SHALLCROSS SWITCHES 
FOR YOUR~ 

• LOW CONTACT RESISTANCE 
REQUIREMENTS 

• CRITICAL DRY C;RCUIT 
APPLICATIONS 

• Available with up to 48 positions 
• Up to 24 poles 
• Reliable low level switching 
• Industrial & Mil Spec Versions 

Request Shallcross Catalog 

SHAllCROSS 
ROTARY SWITCHES 

BY 
eLeCTRa"",.-, "",,'ITCH 

e !/c;ff£l:,,'!'i!B.W.,I.Z£..'!......,u,"," 02188 • T •• pho~' 611/335/5200 • TWX, 710/38810377 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2277 



5100 

~ ELECTRONIC COMPONENTS GROUPE 

~ 26 NORTH FIFTH STREET. MINNEAPOLIS. MINNESOTA 55403 

(612) 375·0011 TWX 910·576·1725 

SWITCHES 

TA Series Switches 
Reference Diagrams All dimensions in inches. 

Technical Data 
Key pressure with 2PDT 
Key pressure with 4PDT 
Key pressure with 6PDT 
Key pressure with 8PDT 

18 oz. 
22 oz. 
26 oz. 
32 oz. 

I I ! .~'709-1 
_____ -:- _____ m__ ~'97 ,276, I 

NOTE: Lighter key pressures available, 
contact factory for details. 

Chassis Spacing Available 
SeriesTA 
10mm = .394" 17.5mm = .689" 
12.5mm = .492" 20mm = .7B7" 
15mm = .590" 

Electrical Terminology: Series T A 
2U = DPDT 6U = 6PDT 
4U = 4PDT BU = BPDT . 

Mechanical Configuration 
Terminology 
OA = momentary 
EE = push-push . 
GR = interlocking - USt;l OA modules 
GRI; GRII = more than one independent 

interlocking group on 
common switch chassis. 

AOR - Central release, momentary 

(Unit inches) 

. .094 

-------- ... - . -

Standard Chassis Dimensions 
No. of 

2 3 Stations 4 5 6 7 8 9 10 11 12 
CDim. A 1.181 1.575 1.969 2.362 2.756 3.150 3.543 3.937 4.331 4.724 5.118 
10mm MTG. 

(.3941 B 1.417 1.811 2.205 2.598 2.992 3.386 3.780 4.173 4.567 4.961 5.354 O-ALL 

No .. of 
Stations 2 3 4 5 6 1 8 9 10 11 12 

CDim. A 1.201 1.693 2.185 2.611 3.169 3.661 4.154 4.646 5.138 5.630' 6.122 
12.5mm MTG. 

(.4921 B 1.431 1.929 2.421 2.913 3.406 3.898 4.390 4.882 5.374 5.866 6.358 O-ALL' 

No. of 
2 3 4 5 6 1 8 9 10 11 12 Stations 

CDim. A. 1.378 1.969 2.560 3.150 3.140 4.331 4.921 5.512 6.102 6.693 7.283 
15mm MTG. 

(.5901 B 1.614 2.205 2.795 3.386 3.976 4.567 5.157 5.748 6.339 6.929 7.520 O-ALL 

No. of 
Stations 2 3 4 5 6 1 8 9 10 11 12 

CDim. A 1.476 2.165 2.854 3.543 4.232 4.921 5.610 6.299 6.988 7.677 8.366 MTG. 
17.5mll1 

B (.6891 O-ALL 1.713 2.402 3.091 3.180 4.468 5.151 5.846 6.535 7.224 7.913 8.602 

No. of 
Stations 2 3 4 5 6 7 8 9 10 11 12 

CDim. A 1.575 2.362 3.150 3,937 4.724 5.512 6.299 7.807 7.874 8.661 9.449 
20mm MTG. 
(.7871 B 1.811 2.598 3.386 4.173 4.961 5.748 6.535 7.323 8.110 8.898 9.685 O-ALL 

4 

13 14 15 16 17 

5.512 5.906 6.299 6.693 7.08 

5.748 6.142 6.535 6.929 7.323 

13 14 15 16 11 

6.614 7.106 7.598 8.091 8.583 

6.850 7.343 7.835 8.327 8.819 

13 14 15 16 11 
-7.874 8.465 9.055 9.646 10.236 

8.110 8.701 9.291 9.882 10.472 

I 
13 14 15 16 11 

9.055 9.744 0.433 11.122 11.811 

9.291 9.980 0.669 11.358 12.047 

13 14 15 16 11 

0.236 1.024 1.811 2.598 13.386 

0.472 1.260 2.047 2.835 13.622 

1·2278 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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7.480 

7.717 

18 

9.075 

9.311 

18 
10.827 

11.063 

18 

12.500 

12.736 

18 

14.113 

14.409 

5100 

19 20 

7.874 8.268 

8.110 8.504 

19 20 

9.567 10.059 

9.803 10.295 

19 20 
11.417 12.008 

11.654 12.244 

19 20 

13.189 13.818 

13.425 14.114 

19 20 

14.961 15.748 

15.197 15.984 
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5100 SWITCHES 

Push Button Switches 
. Electrical Specification for "lA" Series 

All dimensions in inches. 

Contact Resistance 

Initial 15 milli ohms max. 
After 25,000 cycles 120 milli ohms max. 
Current and Voltage Ratings 1 

0.5A@ 100VAC 
0.2A @ 250 VAC 
1A@25VDC 

Dielectric Strength 
Contact Gap 11500 V RMS Min (1 Min.) 

Insulation Resistance 
Adjacent Contacts 1 

2 X 10 '2ohms min. (Dry Condition) 
3 X 10" ohms min. (100 % Relative 
Humidity after 96 hours @ 70 0 F) 
Life Test 11 00,000 cycles min. 

Series "TA" 
Terminal Configurations 
Available 

T AJ285 Power Switch 
VDE, Semko, SEV, Demko, Nemko 
U L, CSA 4A/250 V AC 

Available as single position mount only. 

Material List 
Desc.: Push Button Switch 
Type: "TAn Series . 

Housing 1 Polycarbonate (UL 94HB) 
Plunger 1 Duracon (UL 94HB) 
Terminal Board 1 Phenolic & Polycarbonate 

(For TA Series) (For NTA Series) 
Moving Contacts 1 Bimetal Brass! Ag Ni 
(Sliding Contacts) (0,01 mm,Ag90%, Ni 10%) 
Fixed Contacts 1 Brass, 0,005 mm with silver plating. 

. Moving Contact Return Spring 1 Stainless steel spring 
(Sliding Contact Return Spring) 

Plunger Return Spring 1 Baked & Zinc plated steel spring 
Alternate Action Staple 1 Highly resisted steel-wire, 

Chrome plated 
Terminal Die Bond 1 High strength bonding red resin 
Release Bar 1 Steel! Zinc plated 
Chassis 1 Steel/Nickel plated or Steel/Zinc plated 
Release Bar Spring 1 Stainless Steel 

A B c D 

"TA" Series 
Alternate Action Modules 

._. J 
E 
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5100 SWITCHES 

Series 320/323 
Type 

. 

Type 320 Pushbutton Keys 
Single-Pole Momentary Contact 

• Pushbutton keys with tactile feel 

• Closing switches 
1 input, 1 or 2 outputs 

• Changeover switches 
1 input, 1 input, 1 or 2 or 3 output 

• Individual keys 
for various types of pulse triggering 
(e.g. electrical interlocking) 

• Pushbutton key sets Graduation 
.492 on Series 323 
for mechanical interlocking, 
momentary and push-push action 

• Variable design 

• LED display 
LED sockets can be arranged 
anywhere. 
Supply without LED 

• Single key or keyboard 
construction 

• .010" installation grid 

• Specify cap colorwhen ordering 

• Standard "TA" series buttons 
snap on to type 320.02 and 320.03 
plungers . 

.• LED not included unless specified 
separately 

• Graphics available - contact 
factory for details. 

Subject to change. 

Type 

320 

C]{] 
320.D1 

O{] 
320.02 

[§]~ 
320.03 

[§]{}m 
320.04 

[0] OJ 
320.1 

ren 
320.11 On 
320.2 

LJ~ 
320.21 

D~ 
320.22 

E13 
320.23 

en 
.320.24 

Bd 

Button Color 

- Q) 

~ $ 
;: '" " 

..2 c 

'" :c 0; i!' 
type of contact iii 3:: >- 0 

E 1 - 1 

E 1 - 2 

U 1 - 1 

E 1 - 1 

E 1 - 2 

U 1 - 1 

E 1 - 1 

E 1 - 2 

U 1 - 1 

E 1 - 1 

E 1 - 2 

U 1 - 1 

E 1 - 1 

E 1 - 2 

U 1 - 1 

E 1 - 1 

E 1 - 2 

U 1 - 1 

E1 - 1 

E 1 - 2 

U 1 - 1 

E 1 - 1 

E 1 - 2 

U 1 - 1 

E 1 - 1 

E 1 - 2 

U 1 - 1 

E 1-1 

E 1 - 2 

U 1 - 1 

E 1 - 1 

E 1 - 2 

U 1 - 1 

E 1 - 1 

E 1 - 2 

U 1 - 1 

1·2280 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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5100 SWITCHES 

"".,...._ ELECTRONIC COMPONENTS GROUPE 

~ 26 NORTH FIFTH STREET, MINNEAPOLIS, MINNESOTA 55403 

(612) 375·0011 TWX 910·576·1725 

320.02 .020 320.03 

5100 

ECG 
320.11 Type 

320 

m 
320.02 .039 ~ 

Type 
323 

14 

EEM 1983 

All dimensions in inches, 

320.2 

320.04 

1~.1731--
1-£..406-_ 

max. 12 x .492 = 5.904 

3 

a = ,299 b = .409 

320.21 

320.23 {=Fe 

320.24 

Center to center 12,5 mm/.492" 
Interlock 
Momentary 
Push-Push 
Mixed configuration 
Dummy contact 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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5100 SWITCHES 5100 

",.-..._ ELECTRONIC COMPONENTS GROUPE 

~ 26 NORTH FIFTH STREET. MINNEAPOLIS. MINNESOTA 55403 

(612)375·0011 TWX 910·576·1725 

The New "Mini Switches" for 
Digital Electronics 
All dimensions in inches. 

Directly Compatible with 
State·of·the·art Electronics 
Two essential advantages extend the 
scope of application of the Mini-Tast. 
Together with commercially available 
IC's, switching functions can easily be 
achieved, such as mutually excluding. 
accumulative locking or common release 
switches. Apart from this, one can feed 
directly into the electronic circuits by flip
flops .. 

Feather·Light Switching 
Reliability and long life-two major 
features 
• Snap-action contacts-tested to 10 

million switching cycles at full load 
• Self cleaning contacts-maintenance 

free 
• High quality basic materials-no func

tional fatigue 
• Dust-Proof-by compact design 
• LEOs are available from the factory as 

an option. Please specify as required. 

18 

Series LDT-11 Cover Plate 
r Inserl LEO 

--........ 020K.031 
.02Ox.020 

689. 

Removal Groove 
r 

View A 

.200x.200 

.- Cap 

- Body 

- Center Pins 

@ 

j 1 
t .~ 

~ 

I 
I I • 
~ 8 ~ 
q t'! 1 

L = LED Pins 
TM = Center 

1) + = Anode LED 
2) = Positions: \I = left, re = right, 

available without or with 1, 2 LED's 

Mechanical Data: 
Contact: 

Travel: 
Force: 
Life: 

Temp Range: 
to DIN 40040: 

1 Form C (SPOT) 
Momentary 
1.5mm 
1.2 N 
1 Ox1 06 Operations at Full 
Load 
-25°C 
to +85°C 

Max. Switching Currrent: 250 mA 
Max. Switching Power: 15 W resist. 

load 
Bounce Time: 
Contact Resistance: 
Test Voltage: 

Material: 

1 ms 
20mOHM 

500VAC 

Electrical Data: 
Contacts: Silvered 10 microns or 

Gold 3 microns 
Poly-carbonate Max. Switching Voltage: 60 V Body&Cap: 

Specification: 

LOT11 0 o 
'---+-+-+--+- CODE FOR CONTACT MATERIAL 

o = Silver, 3 = Gold plated 

L.......f-+--j-- CODE FOR CAP COLOR 
1 = Black, 2 = Grey, 3 = Yellow, 4 = Blue 

L.......ff---+-- CODE FOR INSERT 
X = No insert, 1 = White, 
(Specify Lettering) 

'----1-- CODE FOR COVER PLATE COLOR (Body Always Black) 

1 = Clear. 2 = Black, 3 = Grey. 
4 = Red, 5 = Green, 6 = Orange. 7 = White 
CODE FOR LED'S 
X = No Holes Available for LED's 
o = Hole Available but Not Equipped 
1 = Red LED 
2 = Green LED 

Ordering Examples: 3 = Yellow LED 

LOT 11 @ @ [t] 111 I1l ill [QI Contact Material Silver 
Cap Black, Insert White, 
Cover Plate Clear. 
Red LED/Left, 1 Hole Available on right. 

1·2282 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 

"Mini-tast E" 
All dimensions in inches. 

:::---::::/ 
. 
E 

• A high quality, low cost alternative 
for input switch devices. 

• Graphics available as standard 
feature when required are A-Z and 
0-9. Contact factory for other 
requirements. 

o Cap available with capability of 
legend and insert. See 
specification section. 

• LED optional. Please specify as 
required. 

o Contact factory for variable key 
pressure if required. 

SWITCHES 5100 

Mini-tast 
LED 

Series 1300 

l~ 
...; L.. 020~ 020 

Standard 
Lettering 
(Example only) 
Max. 3 L 
Characters 

L = LED Pins 
1) = Anode 
TM = Center 

Mechanical Data 
Contact Type: 
Travel: 

Operating Force: 
Life (Full Load): 

Temp. Range 
toDIN 40040: 

1 FormA 
1.Smm 

lN 
10 x 106Switching 
Operations 
-2SoC 
+8SoC 

Electrical Data: 
Max. Switching Voltage: .60 V 
Max. Switching Current: 100 mA 
Max. Switching Power: 6W Resistive 

Load 

Specification: 
130 

039 

View A 
.- 694 .... 

jl~ "oi- : 
J.. - 1--

loa 100 

Bounce: 
Contact Resistance: 
Test Voltage: 

Material: 
Contacts: 

Body: 

Cap: 

'----+-+-+-_+_ CODE FOR CONTACT MATERIAL 
0= SILVER. 3 = GOLD PLATED 

2ms 
SOmOHM 

SOOVAC 

Silvered 
10 microns 
or Gold 
3 microns 
Polycar
bonate Black 
Polycar
bonate Black 
or Grey 

YH--+- CODE FOR CAP COLOUR (Body Always Black) 

1 = Black, 2 = Grey, 3 = Green, 4 = Yellow, 
CODE FOR LED's' 5 = Red, 6 = Blue 
X = No Hole Available for LED 
o = Hole Available but Not Equipped 
1 = Red LED 
2 = Green LED 
3 = Yellow LED 

L..-I--__ E = Button with Legendable Insert X = Non·Legend Cap 

Ordering Example: 

CODE FOR COVER PLATE 
1 = Black 
2 = White 
3 = Grey 
4 = Orange 
5 = Green 
6 = Yellow 
7 = Clear Lens 
X = Non-Legend Cap 

130 [Q) I&l ~ ~ I&l Contact Material, Silver, Cap Grey, LED Green 

17 
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*Fifth Dimension 
Precision Tilt 'Switches 
Metal encased miniature tilt switches that operate 
as closely as ±5° of nominal angle 

Dimensions .030±.0101t~L~ ID 
. :d\l'~ -- +ile @ . s~ ~ ~ ! a ~ 

a..:i q C! I..± 10\ 98 ~ $- ---!- - -- --'(V 
. ~+ "! . I ! 11' , 

.J., J; ~ .-- --;-__ 

tl00±.OI18>1~ I 1«-3/16 MIN . 
. SOO ±.OI0 

These rugged, reliable yet inexpensive miniature tilt switches 
are recommended for applications where operating angle 
accuracy must be held within tighter limits than most other tilt 
sWitches can offer. The Model TS411' normally closed tilt switch 
exhibits an accuracy of ±5° about its nominal operating angle of 
37" (measured from the horizontal). The TS512 tilt switch 
operates at 35°. Angular accuracy is defined as the angular 
range over which the contacts of 'an entire population of tilt 
switches will open or close. . 

Both switches measure only 0.575-inches in diameter by 
0.512-inches high. Their precise operation is achieved by a 
unique design. A mercury globule is contained within a well 
inside the switch. A detent surrounding the well provides a 
"knife-edge" action (patent applied for). As the switch is tilted, 
the mercury remains in the detent until the operatin~ angle is 

. Specifications 

.030 ±.OI0~~ 

,,1' tr-:; ID ~ ~ g g ,.030 ±.OO2 

"'0 ~ ~----!- -. --Q 
9~ ,..., I I \::..; 
~! 1~ :--

tl00±.OI0?>l~ I 1«-3/16 MIN. 
.500 ±.010 

reached. The globule then flips over the lip of the detent, 
providing a highly repeatable "snap action" mode of operation. 

The contacts of the TS411 are mercury wetted to provide 
exceptionally low contact resistance. Typical contact resistance 
for this switc,h is 0.025 ohms. . 

Houses in a rugged welded steel capsule, these switches, 
unlike fragile glass enclosed types, withstand rough handling 
and mechanical shock. Low contact resistance permits reliable 
switching of low-level loads. The contacts are sealed in an 
oxygen-free atmosphere to prevent mercury wetting the walls of 
the switch or other oxygen-related failure mechanisms. 

These switches can be modHled to operate at your 
desired nominal operating angles with only a small change 
in tooling. Ask for more Information • 

Contact Form Degrees from Horizontal (Glass seal up) 

Contacts May Open 
Contacts Must Open 
Contacts May Close 
Contacts Must Close 

" 

Load Current @ 115 VAC (Amperes) 
Load Current @ 12 VDC (Amperes) 
Contact Resistance Typical (Ohms) 
Operational Temperature Range (OC) 

Normally Closed/Model TS411 Normally Open/Model TS512 
42° 
32° 
38° 
52° 

Model TS411 

1.0 
2.0 
0.025 

-38; +85' 

25° 
55° 
50° 
20° 

Model TS512 

1.0 
2.0 
1.0 

-38; +85 

Specifications subject to change without notice. *- FIFTH DIMENSION, INC. 
801 New York Avenue, Trenton, NJ 08638 • Tel: 609-393-8350 • TWX: 510-681-8412 
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Gould R.B.Denison Optic-Electronic Switches 

Features: 
• Long Range Sensing - As far as 100 feet. 
• Versatile - Retroreflective, proximity, thru beam and 

point focus. 
• Reliable - Solid state infrared electronics. 
• Rapid Response - As fast as 10k Hz switching. 
• Over 75 Models - Compact, self-contained for down

sized machinery. 
• Applications - For package detection, bar code read

ing, breakage and color registration. 

Introduction 
The types and usage of optic-electronic control 

applications are Increasing at a very rapid rate. This is 
because optic-electronic controls are extremely versatile 
and becoming a widely applied method of electric control 
in industry today. 

They can be used to detect the presence or absence of 
nearly any material or object without contacting it physical
ly, and can function even at a considerable distance from 
the object to be detected. Optic-electronics are extremely 
reliable and have rapid response times. This is due to their 
solid state design, plus no-touch actuation, which results 
in long, low-cost operation. 

Description 
There are two kinds of optic-electronic devices used in 

photoelectric applications - those which give off light 
(emitters) and those which receive light (receivers). The 
emitters give off light when an electric current is passed 
through them. The receivers change one of their character
istics when light falls upon them. 

The classical emitter is the incandescent lamp, which 
emits electromagnetic radiation over nearly all of the visible 
range. The light which is given off is continuous, but for 
some applications may be modulated by a mechanical 
shutter. 

Solid state components made from gallium arsenide 
(Ga-As) may be caused to emit light in the infrared region. 
This light can be modulated easily by electrical means 
and the point source of the ligM greatly simplifies the 
optical system. 

Modulated LED controls are optic-electronic controls 
that can be applied in variable or bright ambient light, low 
visibility scanning conditions, and also in high vibration 
areas. A modulated LED control is the only type of optic
electronic control recommended for use outdoors, where it 
is exposed to sunlight and variable weather conditions. 

The modulated LED control operates on a pulsed 
(modulated) infrared beam emitted by an LED. Since the 
receiver circuitry is tuned to the emitter modulating 
frequency, the control does not respond to ambient light. 
Modulation frequency causes the control to. respond rather 
than beam intensity. Controls may be modulated at 
different frequencies. This prohibits using the emitter of 
one control with the receivers of the others. 

Scanning Techniques 
There are several scanning methods for setting up the 

light source and photoreceiver to detect objects. Use the 
one that yields the highest signal ratio for the object to be 
scanned, subject to distance and mounting restrictions. 

Various characteristics of objects to be detected have a 
bearing on the scan method, such as whether the objects 
are: (1) translucent or opaque; (2) slightly or highly 
reflective; (3) in the same position or random as they pass 
the sensor. Detecting change in color requires special 
considerations. 

Methods of Detection 

Reflex (retroreflecllve) - A method of object detection 
in which the emitter and receiver are located on the same 
side. A reflector on the far side returns the energy from the 
emitter to the receiver. Operation· is accomplished by 
interruption of the beam. The sensor then detects the 
presence or absence of its own reflected beam. 

Proximity (direct detection) - A method of object 
detection in which the emitter and receiver are located on 
the same side. The receiver senses energy from the emitter, 
which is bounced back by theobje9t being detected. 

Emitter-Receiver (thru-beam) - Utilizes a separate 
opposing emitter and receiver. Detection is accomplished 
by interruption of the modulated infrared beam. 

point Focus (fixed range detection) - A method of 
object detection in which the emitter and receiver are 
located on the same side. The receiver senses energy from 
the emitter, which is bounced back by the object being 
detected, but only when the object is at a fixed distance 
from the sensor: 
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5100 SWITCHES 

I 

Gould R.B.Oenison Proximity Sensors 

Features 

• Metal detection (ferrous, 
non-ferrous, foils) 

• Solid material, granular 
material and liquid 
detection (glass, wood, 
paper, oil, water, flour, 
etc.) 

• No moving parts (solid 
state) 

• Completely sealed and 
waterproof 

• Non-magnetic 

• Accurate positional 
switching 

• Shielded models (not 
side sensitive) , 

• Fast switching speeds 

Application 

Wherever high switching 
accuracy and/or high 
reliability is essential, Prox
Switch inductive proximity 
switches provide the Ideal 
answer. They detect the 
presence or absence of 
metal cams or parts without 
making physical contact. 
The metal to be detected, 
which may be ferrous or 
non-ferrous, need only to 
enter or leave the detection 
area to operate the switch. 
This method has obvious 
advantages over mechani
cally operated limit 
switches because there 
are no moving parts to 
corrode or wear out; and 
the useful life span is, 
therefore, many times 
greater. 

As the sensor does not 
touch the metal being 
sensE1d and is non
magnetic, it is also ideal for 
use on meter movements, 
weighing machines and 
delicate mechanisms such 
as impellers used in flow 
measurement. 

Operation 

Sensed metal objects can 
be stationary or in motion 
and can approach the 
proximity sensor'from any 
direction. 

The inductive proximity 
sensor uses an r-f oscilla
tor located in the sensing 
head. When no metal is 
present, a small r-f field 
radiates from the sensing 
head, and the oscillator 
functions normally. When 
in the field of the senSing 
head, metal absorbs r-f 
energy. This lowers the 
activity of the oscillator 
circuit and causes an out
put device to switch the 
load. 

Proximity System Elements 

The proximity system consists of three basic elements: 
a sensing oscillator, a solid state amplifier and a,switching 
device. All three elements can be self-contained in one 
sensor; or just the sensing oscillator can be located 
separately and the sQlid state amplifier and switching 
device built into a control amplifier. 

Proximity Sensor With 
Control Amplifier 

• All sensors may be used 

• Sensors operate at 8 VDC 

• Sensor connects to 
control amplifier or 
electronic terminal with 
choice of hard contact 
relay, triac or transistor 
outputs 

• Amplifiers may be 
selected with a variety of 
options such as on/off, 
delay timing, under/over 
rpm control, synchroni~ 
zation, and/or switching, 
etc. 

• Instrinsically safe 
systems for Class I, 
Division I, Groups A, B, 
C, D and Class /I 
Division I, Groups E, F,G. 

Self-Contained Proximity 
Sensor 

,. Most sensors may be 
used 

• Sensors operate at load 
voltage 

• Sensor connects directly 
to load - no intermedi
ate control amplifier. 

• Sensors with AC outputs 
can be electrically 
interchanged with 
mechanical limit switches. 
Sensors are designed to 
switch programmable 
controllers or relay loads. 

• Sensors with DC outputs 
are designed for direct 
interface into logic, 
processors and control
lers. 
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5100 SWITCHES 

Gould R.B.Denison Heavy Duty Limit Switches 

Features 

• 4-position indexing head 

• Plug-in and non-plug-in 
models directly inter
changeable 

• 50,000,000 life cycles 
plus· 

• NEMA 1,4, and 13 
housings 

• Heavy duty electrical 
ratings ' 

"exceeds automotive test standards 

Options 

Wide choice of options for 
lever, plunger and omni
directional models 

o Neon pilot light to 
indicate switch operation 

• Low temperature models 
to -40°F (-40°C) 

• 3/4" conduit entrance 

o Viton elastomers for fire
resistant fluids 

o Gold impregnated 
contacts 

o Hermetically sealed reed 
switching 

o Solid state triac switching 

o Epoxy sealed switch 
compartments 

• Prewired with individual 
conductors 

o Prewired with mUlti
conductor cable 

o Prewired with mini
change receptacle 

o Manifold mounting 

I®LlSTEOI (I. 
IND. CONT, EO-196A 

File No, 16565 
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Non-Plug-In 

Modular Construction 

Non-plug-in models consist 
of a separate base and 
head. Plug-in models 
consist of a separate base 
(wiring receptacle), top half 
plug-in (electrical compart~ 
ment) and the head. THE 
HEADS ARE INTER
CHANGEABLE BETWEEN 
NON-PLUG-IN AND 
PLUG-IN MODELS. 

Clockwise to Counterclockwise 
Without Head Disassembly 

Positive Action 

~~\ 
~ 

Drive Train 

Gould Inc., Industrial Controls Division 
100 Relay Road, Plantsville, CT 06479 
203/621-6nl • TWX: 910-473-0079 
Manufacturer of Gould R.B .. Denison Products 

Low Friction 
Acetal Helix 

Polyamide 
Return Cam 

Head to Body 
Sealing 

Permanently Attached 
Diaphragm Seals Out 

'~ Contaminants 

Protective Plastic 
_;.---Shield for 

Plug-In Models 

Heavy Bifurcated 
Plug-In Prongs 

Plug-In and 
Non-Plug-In 
Same Size 

-} GOULD 
Electronics 

5100 
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COROOS ~ REED SWITCHES 

CORPORATION .. ________ _ 

~M~RO=6~90====~~~~======= IM~R5~5:90~==~~~~======= 

DRY SUB-MINIATURE SPST/FORM A OFFSET GAP 
I MR458 1 2.28 (.090) 1 14:22 (.560) 1 48.26 (1.90)' 1 17.52 (.690) 1 .250 100 

MR108 MR1088 
: § 3 

MR138 
:= 

DRY MINIATURE SPST/FORM A CENTER GAP 
MR103 2.67 (.105) 19.94 (.785) 
MR108 2.67 (.105) 19.94 (.785) 
MR13B 2.67 (.105) 20.70 (.815) 
MIl-10BB 2.67 (.105) 19.94 (.785) 
MR5B31 2.67 (.105) 21.46 (.845) 

t HIgh Inrush condo 50 watt max . 
• At 10 AT overdrive 

DRY MINIATURE SPOT/FORM C 
MR5203 3.17 (.125) 14.85 (.585) 
MR5204 3.17 (.125) 14.85 (.585) 
MR7603 3.17 (.125) 14.85 (.585) 
MR8293 2.28 (.090) 14.22 (.560) 

53.34 (2.10) 26.16 (1.03) 
53.34 (2.10) 26.16 (1.03) 
53.34 (2.10) 31.75 (1.25) 
53.34 (2.10) 26.16 (1.03) 
53.34 (2.10) 27.94 (1.10) 

NC MR5203 

NO 

NO MR5204 

NC' 

52.58 (2.07) 21.59 (.850) 
51.82 (2.04) 21.59 (.850) 
52.58 (2.07) 21.59 (.850) 
52.58 (2.07) 21.59 (.850) 

1.0 
.500 
.500 
.500 
.500 

) ) 

.300 

.300 

.300 

.250: 

200 
200 

1000 
500 
200 

100 
100 
100 
100 

MR-B901 
I 

DRY STANDARD SPST/FORM A OFFSET GAP 
1 MR8901 1 4.83 (.190) 1 43.18 (1.70) 1 81.28(3.20) 49.53 (1.95) 1 3.0 250 
Inrush Current Permitted 

DRY STANDARD SPOT/FORM C 
1 MR2880 1 5.54 (.218) I 35.56 (1.40) 91.44 (3.60) 53.34 (2.10) I 1.0 250 

•• RU - Ruthenium RH - Rhodium . W - Tungsten Hg - Mercury Wetted 

7 250 

MR103 

MR5831 

t 250 
10 250 
10 1200 
10 1000. 
10 250 

C NC 

C 

C NC 

NO 

3 200 
3 200 
4 250 
3 200 

G 
100 '1 400 

NC,MR2B80 

NO, 

.150 RH 

(, 

E : ::: 
.500' W 
.100 RH 
.100 RH 
.100 RH 
.100 RH 

.150 RH 

.150 RH 

.150 RH 

.150 RU 

Q ;3 
.500 W 

g 
15 750 .100 .1 RH 

===¢::: s=F, ) 
UP' ~ WR1125-1 

=c:g '2'"?"t) 
UP .. WRf27-1 

15-35 

, 30-50 
20-40 
20-50 
20-40 
20-40 

MR7603 

NO 

MR8293 

C 

: 15-35 
15-35 
15-35 
15-35 I 

I 

1 60-100 

C 
llIl===> 

1 40-100 

c:::~3:5~~~~;;;;, NO C ~t NC' 
UP--_a WR1201-1 

ADDITIONAL SWITCHES AVAILABLE. PLEASE CONTACT FACTORY FOR DETAILS 

GORDOS CORPORATION/250 GLENWOOD AVE., BLOOMFIELD, NJ 07003 USA/TELEPHONE (201) 743-6800/TWX: 710-994-4787 
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5100 SWITCHES 5100 

GOROOS ~ REED SWITCHES 
CORPORATION..a ________ _ 

i Maximum Maximum 

i 
Maximum Maximum Uncut Maximum Maximum D.C. Minimum Initial Stock 

Glass Glass Switch Switching Switching Contact Voltage Contact ··Contact Ampere 
Plating Part Diameter Length Length Current Voltage Rating Breakdown Resistance Turn 

~lumbcr mm (Inches) mm (Inches) mm (Inches) (limps) (Vrms) (Watts) (Vrms) (Ohms) Material Range 

• • 
MR1517 5.4 (.212) 52.0 (2.04) 79.0 (3.11) 1.0 1500 30 3000 .080 Rh 75·95 
MR1521 5.4 (.212) 52.0 (2.04) 79.0 (3.11) 2.5 250 80 800 . .080 RhVap 75·95 
MR1525 5.4 (.212) 52.0 (2.04) 79.0 (3.11) 1.3 250 60 800 .080 Rh 75·95 
MR1526 5.4 (.212) 52.0 (2.04) 79.0 (3.11) 5.0 250 - 600 .100 GA32 80·100 

:g,==~ •• =~~===3 ... --c 

MR1625 5.6 (.220) 52.0 (2.05) 80.0 (3.15) 1.000 220 30 500/400 .100 Rh 80·160 

• • 
MR2125 2.3 (.090) 15.8 (.622) 59.3 (2.33) 0.500 100 10 250 .100 Rh 15·50 
MR2715 2.6 (.102) 19.0 (.748) 55.0 (2.16) 0.500 350 8 600 .100 Rh 30·50 
MR2725 2.6 (.102) 19.0 (.748) 55.0 (2.16) 0.500 220 10 400 .100 Rh 15·50 
MR2736 2.6 (.102) 19.0 (.748) 55.0 (2.16) 1.500: 240 20 500 .100 GA34 30·60 

= 
•• Contact plating material: 

Rh = Rhodium; Rh Vap = Rhodium Vaporized; W = Tungsten; GA32 = Ruthenium; GA34 = Rhodium. 

HOW TO ORDER A REED SWITCH 
Gordos reed switches must be ordered by stating the REED 
SWITCH PART NUMBER (Example: MR5203) followed by 
the desired PULL-IN SENSITIVITY RANGE (AMPERE-TURN 
RANGE) (Example: 15-35 ampere turns). PULL-IN SENSITIVITY 
of a reed switch is measured in ampere-turns (AT). AT is the 
product of the current flowing in a coil and the number of 
turns of wire in that coil, measured at the point of "just oper
ate" for the Reed Switch. It is very important to specify the 
desired AT range when ordering a Reed Switch. 
There may be a delivery and price advantage to ordering a 
broader AT range (Example: delivery and price may be better 
for 15/35AT than for 15/20AT). Reed Switches are normally 
grouped in multiples of five ampere·turns within the stock 
ampere-turn range. 

FLUID LEVEL 
DETECTORS 

CUSTOM PRODUCTS 
Gordos mercury switches, and custom products are produced 
by one manufacturing division with extensive experience in 
packaging its own products as well as Gordos magnetic reed 
switches. Together, these capabilities have permitted Gordos 
to provide applications engineering consultations, unique 
solutions, and custom products to leaders in the automotive, 
security, photocopy, and instrument industries for years. 

DESIGN FEATURES 
• Made from heat stabilized, 

glass filled nylon 
• Switch rating up to 100 VA 
01 N~i)1lally open or normally 

closed action 
• Easy to install 
• Inexpensive 
• Reed switch rei iabi I ity 

OTH ER PRODUCTS 
cReed switch assemblies 
• Mercury switch assemblies 
• Reed relay assemblies 
• Sol id state relay assembl ies 

APPLICATIONS 
• Low coolant level detection 
• Fuel or oil level indication 
• Boiler level control 
C Chemical solution monitoring 
• Domestic appliances 

PART NUMBER 
• FH4A-OOO Metal nut; lead is 

.5 meters 
• FH4A-003 Nylon nut; lead is 

.5 meters 
• FH4A-004 Metal nut; specify 

lead length 

• Bus compatible 1/0 Interface Cards 
• Proximity sensors 

GORDOS CORPORATION/250 GLENWOOD AVE., BLOOMFIELD, NJ 07003 USA/TELEPHONE (201] 743-6800/TWX: 710·994·4787 
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5100 SWITCHES 5100 

STANDARD ~ SUB-MINIATURE P/REL C~~ 
GFUGS8V~ _________________________ /~_G_~~~~~ 

SUBMINIATURE PROGRAMMABLE ROTARY 
ENCODED LOGIC SWITCH 
NOW AVAILABLE THROUGH YOUR 
LOCAL GOR.DOS AUTHORIZED DISTRIBUTOR 
• Make before break 
• Printed circuit or solder terminals 
• Adjustable stop at the rear is available (please specify) 
The compact sUQminiature programmable rotary encoded logic 
switch (P/REL) is now available in 16 and 32 position binary 
or gray code. 

DUAL FLEX™ DETENT 
The Dual Flex detent has a dual ball starwheel drive to pro
vide positive indexing and longer life, tactile feedback and 
resistance to teasing. 

ELECTRICAL RATINGS 
Current Carrying Capacity-.25 amp 
Resistive Load Switching - .125 amp @ 115 AC 
Contact Resistance - initial 0.1 ohm maximum 
.Insulation Resistance - 100 megohms . 
Dielectric Strength - 500 VAC minimum 
Contact Life -25K cycles of 720° minimum (50K cycles of 

360° minimum) 
Operating Force - 14 to 24 inch oz. standard 
Temperature Ranges - - 55°C to +85°C 
Insulation:"'- Molded Valox 310 
Programmable Disc - Plated copper clad laminate 
Contacts - Plated spring tempered material 
Front Plate and Shaft - Cold rolled steel cadmium plated 
Bushing- Die cast zinc or alumirium 

Part Number Description 

0001·16·BP 16 Position Binary - P.C. Pins 
0002·16·BS 16 Position Binary - Solder Lugs 
0003·16·GP 16 Position Gray Code - P.C. Pins 
0004·16·GS 16 Position Gray Code - Solder Lugs 

1 0005·32·BP 32 Position Binary - P.C. Pins 
0006·32·BS 32 Position Binary - Solder Lugs 
0007·32·GP 32 Position Gray Code - P.C. Pins 

1 000B-32·GS 32 Position Gray Code - Solder Lugs 

OUTLINE DIMENSIONS 

TRUTH TABLES 

Footprint viewed from 
top of switch 

16 pas. BINARY 16 pas. GRAY CODE 32 pas. BINARY 32 pas. GRAY CODE 
FRONT REAR 

rrmo ~ 
1-1-' 
,=~= 
-4-
,-5-
1- 6 -
'-7-
-8-
,-9-
!-10-
-11-
1-12-' 

'=~c -15-' 
...,.16-

FRONT 

III " " 
REAR 

~ 
'-1-1 -2-
-3-

=~=I -6-

=~=I -9-

=1t:1 -12-

=lcl -15-:lIIt::itili -16-lu 

REAR FRONT 

~omn 

I=~= 
m~~i~lEiit 5I1i1 

;;;;1-1

3-

1 
1-14-
1-15-
1-16-

i=t~\~$tll '-19-
-20-'-21-
i=f,;: 
1-24-
t-25-1-26-
1-27-

l:jt: 
I-~o--31-
1-32-

REAR 
1112(8~~4~ 

STANDARD GRIGSBY 1920 RATHBONE AVE., AURORA, IL 60507 USA 1 TELEPHONE (312) 844-4300 1 rwX: 910-232-3138 
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5100 SWITCHES 5100 

MICROMINIATURE P/REL IIVTCDAJA.TV_UI srANDARD~ ~~ (;FU(;S8V __________________________ n __ H~c~~~~~~~~~_ 

MICROMINIATURE P/REL PROGRAMMABLE 
ROTARY ENCODED LOGIC SWITe 
DUAL FLEX™ DETENT 
The Dual Flex detent has a dual ball starwheel drive to provide 
positive indexing and longer life, tactile feedback and resist
ance to teasing. 

ELECTRICAL RATINGS 
Current Carrying Capacity-250 milliamps at 28 VDC 

resistive load 
Contact Resistance-75 milliohms max. over lifetime 
Codes - Hexidecimal, B.C.D., and others 
Dielectric Strength - 1,000 volts min. 

, MECHANICAL SPECIFICATIONS 
Life - 50,000 cycles min. 
Operating Temperature Range-7"""55°C to +85°C 
Shafts and Hardware - Shafts and hardware are steel, 

cadmium plated and chromate treated 
Anti-Rotation Device- Flatted mounting bushing . 

• 375" dia. x .320"; double "D" 

Part 
Number Description 

D101-0S-BH S pOSition Binary parallel shaft mounting 
0102-0S-CH S position Binary complement parallel shaft mounting 
D103-oS-BV S position Binary perpendicular shaft mounting 
D104-0S-CV S position Binary complement perpendicular 

shaft mounting 
D105-10-BH 10 position Binary parallel shaft mounting 
D106-10-CH 10 position Binary complement parallel shaft mounting 
D107-10-BV 10 position Binary perpendicular shaft mounting 
D10S-10-CV 10 position Binary complement perpendicular 

shaft mounting 
D109-12-BH 12 position Binary parallel shaft mounting 
DllO-12-CH 12 position Binary complement parallel shaft mounting 
D1l1-12-BV 12 position Binary perpendicular shaft mounting 
D1l2-12-CV 12 position Binary complement perpendicular 

shaft mounting , 
D113-16-BH 16 position Binary parallel shaft mounting 
01l4-16-CH 16 position Binary complement parallel shaft m'lunting 
D1l5-16-BV 16 position Binary perpendicular shaft mounting 
D1l6-16-CV 16 position Binary complement perpendicular 

shaft mounting 
D1l7-1S-BH 1S position Binary parallel shaft mounting 
DllS-1S-CH 1S position Binary complement parallel shaft mounting 
D1l9-1S-BV 1S position Binary perpendicular shaft mounting 
D120-1S-CV 1S position Binary complement perpendicular 

shaft mounting 
D121-20-BH 20 position Binary parallel shaft mounting 
D122-20-CH 20 position Binary complement parallel shaft mounting 
D123-20-BV 20 position Binary perpendicular shaft mounting 
D124-20-CV 20 position Binary complement perpendicular 

shaft mounting 
D125-24-BH 24 position Binary parallel shaft mounting 
D126-24-CH 24 position Binary complement parallel shaft mounting 
D127-24-BV 24 position Binary perpendicular shaft mounting 
D12S-24-CV 24,position Binary complement perpendicular 

shaft mounting 
D129-2S-BH 2S position Binary parallel shaft mounting 
D130-2S-CH 2S position Binary complement parallel shaft mounting 
D131-2S-BV 2S position Binary perpendicular shaft mounting , 
D132-2S-CV 2S position Binary complement perpendicular 

shaft mounting 
Note: All switches are continuous rotation. 

OUTLINE DIMENSIONS 
PARALLEL SHAFT MOUNTING 
(RELATIVE TO pc BOARD) 

I PERPENDICULAR SHAFT MOUNTING 
, (RELATIVE TO PC BOARD) 

r.032 STD. 

,,,)L ! IL.oGO 
:t8St: STD. 

ALL DIMENSION ARE REFERENCE ••• TOLERANCE :.020. 

TRUTH TABLES 
BINARY BINARY 

COMPLIMENT 

§HMsl*1 ~ 

S POSITION 

10 POSITION 

12 POSITION 

16 POSITION 

POSITION 

II-I'~_- 20 POSITION 

24 POSITION 

g~~qSITION 

0101 
Part number..:..:::::r-

- 08 

T 
- B ti'H = Parallel shaft 

mounting 

~'IV = Perpel'!dicular shaft 
. mounting 
B = Binary 

'C = Binary complement 
Positions 

STANDARD GRIGSBY 1.920 RATHBONE AVE., AURORA,IL 60507 USA! TELEPHONE (312) 844-4300! TWX: 910~232~3138 
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5100 SWITCHES 5100 

GOROOS 
CORPORATION 

Switch 
Part No. 

~~X! HG213 LO 

--.--

~ ~::#:! 
HG225 LO 

--.--
HG 251 LO 

-'-+§2:r-
HG252 LO 

l~ 
L,- L-.:.J 

HG259 LO 

-'-

+~ 
HG455LO 

1~' HG457 LO 
L _ ,-----1 

--.l.r;;-L~ . HG 520 LO D~I 
• 
..L-

'+6=~ ~ . HG 805 LO 

,~ HG 2703 

~ HG3703 

~ HG3704 

~ HG3803 

~=* HG3903 

~ HG4703 

AC Resistive 
Switching 

contact Current 
Arrange· Ratings 

ment 30 115 220 

SPST .3 .1 .05 

SPST .3 .1 .05 

SPST 3 1 .5 

SPST 4 2 1 

SPST 4 2 1 

SPST 15 10 4 

SPST 20 10 5 

SPST 25 .1 .05 

SPST 1 .2 .1 

SPST - .5 -
SPST - - 1 

SPST - - .5 

SPST - - 2 

SPOT - - 1 

SPST - - 2 

• Type of contact: MWM - Mercury to Wet Metal. MOM - Mercury to Dry Metal. 

CUSTOM PRODUCTS 
Gordos mercury switches, and custom products are produced by one manufactur· 
Ing division with extensive experience in packaging its own products as well as 
Gordos magnetic reed switches. Together, these capabilities have permitted 
Gordos to provide applications engineering consultations, unique solutions, and 
custom products to leaders in the automotive, security, photocopy, and instru· 
ment Industries for years. 

GENERAL TECHNICAL DATA 
AND RELATED INFORMATION 
General Features 
The "Green Devil" line of mercury tilt switches feature silent operation, excel
lent bounce-free switching characteristics, and small size. Due to the fact that 
they are automatically proijuced in large volumes, their cost is significantly less 
than other techniques of tilt angle detection. The mercury switching medium is 
sealed In an inert atmosphere and has proven its reliability in millions of 
applications. ' 
Differential Angle 
The differential angle is measured from the position "just closed." It Is the tilt 

LEVEL SENSORS 
FOR ABSOLUTE LEVEL 
DETECTION OF RECREATIONAL 
VEHICLES, MOBILE HOMES, 
X"RAY TABLES, APPLIANCE 
INSTALLATIONS AND ANY 
OTHER APPLICATION WHERE 
LEVELING IS CRITICAL 

MERCURY TILT SWITCHES 

Differential Standard 
Angie Inches TJPe of Mo~:ring Degrees (Millim~ers) Con· 

Part ~o. Max. Min. 0 L H tact* Remarks 

5° Typ .175 ¥s" - MOM M·539 Low Angle 
1° (4.45) (22.23) 

10° - .175 7/a" - MWM M·539 Platinum & 
(4.45) (22.23) Platinum Tipped 

Electrodes 

2!' - .325 1" - MOM M-514 Low Anrle 
(8.26) (25.40) Genera Purpose 

Switch 

14° - .325 1" - MWM M·514 General Purpose 
(8.26) (25.40) Switch 

35° 25° .325 1.187 .500 MOM M·514 High Differential 
(8.26) (30.U (12.7) Angle 

MOM M·59 Small lOA 5° - .435 1W." -(11.05) (25.40) Switch 

32.5° 27.5° .446 2.25 .875 MOM M·56 High Differential 
(11.30) (57.15) (22.23) Angle 

100 - .155 1/2" - MOM M·539 Precision Switch 
(3.94) (12.70) Subminiature 

1.4° Typ .325 1%" - MWM M·514 Thermostat 

-

-

-

-
-

-

10 (8.26) (34.93) Control Switch 

15° .22 .63 - MOM - General Purpose 
(5.6) (16.0) Miniature 

10° .30 .69 - MOM - Gen'eral Purpose . 
(7.5) (17.5) Miniature 

15° .30 .69 - MWM - Low Switching 
(7.5) (17.5) Voltages 

\ 
General Purpose 15° (.30) .73 - MOM -(7.5) (18.5) Miniature 

15° .30 .91 - MOM - Miniature 
(7.5) (23.0), SPOT 

15° .37 .87 - MOM - High Power 
(9.5) (22.0) 

angle required In order to move the mercury away from the electrodes so that 
the position "just opened" is achieved. . 
The operating angie, i.e. the angle by which the switch has to be tilted in order 
to assure operation, always has to be relatively larger. In general, l.5 to 2 
times the differential angle is sufficient. 
Contact Forms 
Depending on the starting pOSition, all switches with the exception of type 
HG 3903, can be used as normally open (Form A) or nOr(nally closed (Form B). 
Switch type HG 3903 is a Single pole - double throw (Form C). 
Connecting Leads and Encapsulated Switches 
The standard switches specified above have' no connecting Isads or wires -
other than the terminals shown. However, all switches can be supplied with 
connecting leads as per customer specification. Highly flexible connecting leads 
with PVC insulation or any other suitable wire can be used. Our mercury switches 
normally require no further encapsulating. However, customer assembly pro
cedures and methods will sometimes require protection of the glass body. In 
these cases we design and produce switches built into metal or plastiC tubes 
and encapsulated with an epoxy rqsin. 
Our engineers are ready to answer any questions you may have regarding the 
application or the Installation of our Merculy Tilt Switches. 

Gordos mercury actuated sensors are compact; plastic encap· 
sulated for complete environmental immunity; and exhibit all 
the qualities of fine instruments. 

Consisting of a series of sensitive mercury tilt switches, these 
devices accurately reflect tilt or out of level conditions in 2 or 
4 directions. 

Three models permit a wide range of applications; the PD2l00 
and 2105 are one amp devices with sensitivities of less than 
2°; the PD2110 will switch up to lOA. 

GORDOS CORPORATION/250 GLENWOOD AVE., BLOOMFIELD, NJ 07003 USA/TELEPHONE (201) 743-6800ITWX: 710·994-4787 
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5100 SWITCHES 

~y1f~I~{~_r ________________________ D_I_P_S_w_lt_C_h_ •• __ 

Another Difference from the 
Different "DIP Switch Company. 

Exclusive Contact System: 

OPEN 

~
' • Now available in 

Rockers AND 
Slide Actuators 

CLOSED 

~~ 
~ ~ 

Unique spring-loaded ball contact system provides high contact pressure for reliable contact and shock 
and vibration immunity. It also provides exceptional mechanical and electrical life. 

'Complete Seal 

After being wave soldered, your printed circuit boards can be vapor, spray or immersion cleaned without 
damaging switch contacts. 

• Epoxy Potted B,ottom Is Standard 

• Top Seal Available At Minimum Additional Price 

Military Qualified 

Another difference from the different DIP Switch Company ... Grayhill SPST Rocker DIP Switches are 
qualified to military specifications MS83504/1 and MS83504/2. 

And more .•. 

Grayhill can also provide position location markings, rigid protective covers, and cards of tape seal. 
Contact Grayhill. 

Specifications-Series 76 and 78 
For Series 79 Specifications, see Binary Code DIP Switch page. 

RATING MATERIALS AND FINISHES 
Mechanical Life: (Operations per position): For Series 
7~50,OOO; for Series 78-35,000. 

. Make and Break Current Rating: At 50 rnA and 30 VDC, 
Series 76 Switches-35,OOO operations; Series 78 
Switches-25,000 operations. At 125 rnA and 30 VDC, Series 
76, Switches-25,OOO operations; Series 78 Switches-15,OOO 
operations. 

Contact Resistance: 100 Milliohms Maximum after life 
(30 Milliohms initially), measured at 10 rnA DC and 50 mV 
(open circuit). 

Insulation Resistance: (at 100 VDC): Between Adjacent 
Closed Contacts: 1,000 Megohms Minimum after life, (5,000 
Megohms initially). Across Open Switch Contacts: 1,000 
Megohms Minimum after life, (5,000 Megohms initially). 

Dielectric Strength: Between Adjacent Closed Contacts: 
500 VAC after life (750 VAC initially). Across Open Switch 
Contacts: 500 VAC after life (750 VAC initially). 

Current Carry Rating: With a maximum contact temperature 
r,ise of 20DC.: Series 78-5 Amps; Series 78-4 Amps. 

Switch Cover, Rocker and Base: Polyester. 

Shorting Bar (Ball): Brass, Gold plated 
.00001" minimum over Nickel plate. 

Base Contacts: Brass, Gold plated .00001 " 
minimum over Nickel plate. 

Terminals: Brass, Tin plated .00005" 
minimum over Nickel plate. 

Potting Material: Epoxy. 

Optional Contact Plating: Gold thicknesses 
of .00003" and .0001" are also available on 
Series 78 Switches. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2293 
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SWITCHES 5100 

SPST Rocker DIP Swltche.-Serle. 78 

Raised and Recessed 

Length 
±.010 

See Ordering 
Information 

at 82 a3 8' 85 ~ ~ ~o 
o 0 :) 0 0 [;] [;] I 
--OPEN-- ---L 

. 090±.ODS 
TYP. 

.020±.002 
TYP, 

Side Actuated 
The PIANO-DIP® 

• Edge Mounting Provides Easy 
Access On Closely Racked 
'PC Boards 

ORDERING INFORMATION 

Raised and Recessed Rockers 

~~o. 01 Part No. P.rtNo. Unit 
ockera Length Raised Recessed Price 

2 0.2BO 76S802 76RS802 $2.90 

3 0.3BO 76S803 76RS803 3.00 

4 0.480 76S804 76RS804 3.10 

5 0.5BO 76S805 76RS805 3.20 

6 0.6BO 76S806 76RS806 3.30 

7 0.7BO 76S807 76RS807 3.35 

B 0.880 76S80B 7SRS80B 3.45 

9 0.980 76S809 7SRS809 3.55 

10 1.0BO 7SSB10 7SRSB10 3.S0 

12 1.2BO 7SSB12 7SRS812 3.BO 

.300+ .030 
-.000 TYP. 

Typical 
Circuit Diagram 

As viewed from top of switch. 

234567 

\\\\\\\ 
End view recessed rocker 

--'fl .247 ±;I!.. 1 
, t. .020 TYP 

.,56±.010t-"- . -l: 1i25 . 
TYP. .012 ± .001 

.300 + .030 TYP. 

~ 

tfv~ . 
. 

.012± ,001 
TYP, 

- ,000 TYP, 

Length 
±,010~ 

See Ordering 
Information 

F=~====;I 
.380 

--O'IN-- ±.010 

BlmBBIl1!HEl----1 

Military 
Number' 

MB3504/01-022 

MB3504/01-o23 

MB3504/01-024 

MB3504/01-025 

MB3504/01-026 

MB3504/01-027 

MB3504/01-02B 

MB3504/01-029 

MB3504/01-030 

MB3504/01-032 

.261 ±.010 

~B T'{P; --L 

,090±.005 
TYP. 

,020±.002 
TYP. 

----Y,020 TYP. 
~ :ii25 

156 .012±.001 
±·.010 TYP. 

TYP. . .300.+ ,030 
-.000 TYP. 

Military Qualified 

Gravhll l Military Gravhlll Unit 
Number Number' Number Price 

7SMSB02 MB3504/02-022 7SMRSB02 $3.20 

7SMSB03 MB3504102-023 7SMRSB03 3.30 

7SMS804 MB3504/02-024 7SMRSB04 3.40 

76MSB05 MB3504/02-025 76MRSB05 3.50 

76MSBOS MB3504/02-026 76MRS806 3.60 

7SMSB07, MB3504/02-027 76MRSB07 3.65 

7SMSBOB MB3504/02-02B 76MRS80B 3.75 

76MS809 M83504/02-029 76MRS809 3,B5 

76MSBIO M83504/02-030 7SMRSB10 3.90 

76MS812 MB3504/02-032 76MRSB12 4.10 

To order top tape sealed switch, add suffix "S" to Grayhill part number (or "T" to Military Number); add $0.20 
to unit price, and discount accordingly. 
Contact GRAYHILL for information and prices on switches with the following Military Numbers: M835041 
01-002 thru M83504/01-010, and M83504/02-002 thru M83504/02-010. 

PIANO-DIP® 

Part No. 
No. 01 Sealed Bonom Unit 

Stations Length OnlV Price 

4 O.4BO 7SPSB04 $3.65 

5 0.5BO 76PSB05 3.70 

6 O,SBO 7SPSB06 3.80 

. 7 0.7BO 7SPSB07 3.90 
B O.BBO 76PSBOB 3.95 
9 0.9BO 7SPS809 4.10 

10 1.080 76PS810 4.25 

To order top tape seal. add suffiX "S" to part number. 
add $0.30 to unit price and discount accordingly. 

Discount Schedule 
Part Numbers 

76SB, 76RSB . 
76MSB, 76MRSB 76PSB 

1-9 ••••••••••••••• Unit Price Unit Price 
10-24 ••••••••••••• Less 8% Less,8% 
25-49 ............. Less 21% Less 16% 
50-99 ••••••••••••• Less 40% Less 21% 
100-499 .. .. .. .. ... Less 50% Less 30% 
500-999 ••••••.•••• Less 57% Less 40% 
1000 Up ••••••..••• Contact Your Local 

'Distributor or Grayhill 

Prices and Discounts subject 
to change without notice. 

Grayhill. Inc. / 561 Hillgrove Ave. / P.O. Box 373/ La Grange, IL 60525-0373 / (312) 354-1040 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 

Single Throw Slide DIP Switches-Series 78 

Single Pole/Single Throw 

t 12345678910 

38Lc-m_B B_B_B B B B B B 
I..--Dim. A--J 

See Chart Below 
1,060f,002 

Drawing shown for 
raised slide actuator. 
For recessed actua· 
tor, eliminate projec
tion above top surface 
and .060 •. 070 and 
.285 dimensions. 

.050 '.005 
TYP. 

.lS0:t.Ol0-

.300 +.030J 
-.000 
TYP. 

1.070,.002 

.012'.001 

Two, Three, and Four Pole/Single Throw 

Typical 
CirculI Diagram 

As viewed from top of switch. 

open closed 

• indicates closed contact 
o indicates open contact 

Drawings show a 4PST switch; dimensions also apply to 2PST and 3PST switches. 
Typical 

Circuil Diagram 

38EI1Ba i 
L-Dim. 'A'----J 

See Chart Below 

f f 

Dimension 8 is .100for2PST . 
. 200 for 3PST. and .300 for 
4PST; all at '.002 tolerance. 

"" ;":;:1-j.,~~':"l"'''" 
. "1 [ .. 15;,.010 TYP . 

. 050 t.005 I..--
TYP. . I 

.160:t.Ol0+ I 

J 
---II .012'.001 

.300 +.030 I 

-.000 i---
TYP. 

Note: Some switches of an earlier production version have externally 
tied 'actuators; drawings and dimensions may be found in Bulletin 
Number 328-contact GRAYHILL. 

ORDERING INFORMATION 

As viewed from top of switch 

open 

§ 
t"i"l-{ 

closed 

• indicates closed contact 
o indicates open contact 

Circuitry diagrams shown are for 
4PST. Circuitry is achieved in a 
similar fashion for 2PST and 3PST 
switches. 

Last 2 digits in part number indicate number of stations in switch. 

SPST Standard SPST Raised Slide Milito. DPST 
Part No. Unit Grayhlll Military Unit Part Unit Part 

Raised Recessed ~rlce Part No. Part No. Price No. Price No. 

78B02 78RB02 $2.61 78M02 M83S04/04-022 $2.91 78F01 $3.S6 -
78B03 78RB03 2.70 78M03 M83S04/04-023 3.00 - - 78GOI 

78B04 78RB04 2.79 78M04 M83S04/04-024 3.09 78F02 3.78 -
78BOS 78RBOS 2.88 78MOS M83S04/04·025 3.18 - - -
78B06 78RB06 2.97 78M06 M 83S04/04-026 3.27 78F03 3.96 78G02 

78B07 78RB07 3.02 78M07 M83S04/04-027 3.32 - - -
78B08 78RB08 3.11 78M08 M 83S04/04-028 3.41 78F04 4.19 -
78B09 78RB09 3.20 78M09 M83S04/04·029 3.S0 - - 78G03 

78B10 78RB10 3.24 78Ml0 M83S04/04-030 3.S4 78F05 4.37 -

For top seal versions. add the suffix "S" to part number; add $0.20 to unit price and discount accordingly. 

Discounts are the same as those indicated for 76S6 at left. 

3PST 

Available Locally Through Your Grayhill Distributor 

Unit 
Price 

-
3.74 

-
-

3.96 

-
-

4.23 

-

-- ~- ------- --

4 PST 
Part 
No. 

-
-

78H01 

-
-
-

78H02 

-

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

Unit Dim. A 
Price Length 

- .280 

- .380 

3.78 .480 

- .S80 

- .680 

- .780 

4.19 .880 

- .980 

- 1.080 



SWITCHES 

SPDT DIP Switch •• 

Rockers and Toggles-Series 76 

The DIP-CT. 

True Form "C" Switching. 

... 0.380..J 
I ~.010-1 

The TOGGLE-DlpT• 

For easy actuation in 
front panel applications. 

Length for 3 station switch is 0.5BO 
and for 4 stations iUs 0.7BO. 

..L 
~ 
.025 

·TVP. 
III .012 TYP . 

. 300-1 - ± .001 
TYP:-; 
+.030 
-.000. 

Slide Actuated-Series 78 

Typical 
Circuit Diagram 

As viewed from top of switch 

i?J 
c. 

• indicates closed contact 
o Indicates open contact 

All Series 78 double throw switches have alternately opposed circuits which are actually 2 completely 
separate circuit paths. A single slide actuates both circuits thus providing double throw. True double-throw 
circuitry is achieved by tying selected terminals on the PC board for a common. The "on" position of each 
circuit Is indicated by a dot on the cover. Note: Some switches of an earlier production version have ex
ternally tied actuators; drawings and dimensions may be found in Bulletin Number 328-contact Grayhill. 

1 01 02 03 04 05 

.380'.010 El El El B El 
L 00000 

I---- Dim. A ---------I 
See Chart Below r·100 •. 002 

.100'.005 

I r·070 •. 002 

-----==r-' .235'.010 .285 •. 010 
--.L __ l 

'I I ~'010TYP 
.050.005 LI 

TYP. ' 

180'.010 -+: 
I .....j .012'.001 

.300 +.030 I 
-.000--1 J--
TYP. 

Typical 
Circuit Diagram 

As viewed from top of switch 

• indicates ased circuit 
o indicates open circuit 

51QO 

ORDERING INFORMATION 

1·2296 

Rockers and Toggles Slide Actuated Switches 

THE DIP-C TOGGLE-DIP No_of' Part Dim. A 
No_of Raised Recalled Unit Slellons No. Price Length 

Rockers Part No. Part No. Part No. Price 1 78J01 $4.41 .2BO 
2 76SC02 76RSC02 76STC02 $3.70 2 78J02 4.S9 .4BO 
3 76SC03 76RSC03 76STC03 3.95 3 7BJ03 4.B2 .6BO 
4 76SC04 76RSC04 76STC04 4.20 4 7BJ04 S.04 .BBO 

S 78JOS 6.30 1.0BO 

To order top seal versions. add suffix "S" to part number (not available on TOGGLE-DIP). add $0.20 to 
unit price. and discount accordingly. . 

.. 

For Discount 
Schedule 

See 
Next Page 

Grayhill, Inc. / 561 Hillgrove Ave. / P.O. Box 373 / La Grange, IL 60525-0373/ (312) 354-1040 
- -

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 

Rockers and Toggles-Series 76 

The DOUBLE-DlpT. 

T~P .090 TYP. 
. 100 _' . .t..005 

=.005 
.020 TYP. 
:.002 

The TOGGLE DlpT. 

Length of 2 station 
switch is 0.780 

.295 TVP. 247 r--;::::.;!R --.-±.010 £010 

+- -t- 020 
.156tT£610 .025 

TYP. -l 300t012 TYP . 
TvP. =.001 
.030 

-.010 

.156 TYP. .020 

"'.010 l .025 

'--'- dl.:~;~~· 
.300 .001 
TV . 

+.030 
-.000 

Slide Actuated-Series 78 

SWITCHES 

DPDT DIP Switches 

Typical 
Circuit Diagram 

As viewed Irom top 01 switch 

t 
• indici:ites closed contact 
o indicates open contact 

End view recessed rocker 

....r-----. 
.247 

'.01 1 
r- 1. 020 t- 025 

.156 TYP. ~t TVP 
t.010 .012 TYP. 

t.OOl -
.300 TYP. 
+030 
-.000 

All Series 78 double throw switches have alternately opposed circuits which are actually 2 completely 
separate circuit paths. A single slide actuates both circuits thus providing double throw. True double-throw 
circuitry is achieved by tying selected terminals on the PC board for a common. The "on" position of each 
circuit is indicated by a dot on the cover. Note: Some switches of an earlier production version have ex
ternally tied actuators; drawings and dimensions may be. found in Bulletin Number 328-contact Grayhill. 

Dimension A is 0.480 for 
1 station and 0.880 for 2 stations. 

~;; ~; ;;;i ---. f 
.020 +.005 235± 010 .285±.OlO 

T~Lc!="*,",~,,,, __ · LI _·_--11 
I . . .156t.Ol0 TVP. 

·'IIL I 1..J .02Oi.002 . I.. TVP . 
. 090'.005..., ~ 

TVP. ---1 f-- .100'.005 , , .012'.001 , , 

ORDERING INFORMATION 

The DOUBLE DIP'· TOGGLE-DIP'· 

No. 01. Railed Recessed Unit 
Rockers ParI No. Part No. Part No. Price 

1 76S001 76RS001 76STOOl $3.80 
2 76S002 76RS002 76ST002 4.30 

Typical 
Circuit Diagram 

As viewed from top of switch 

t~ 
{--i{-~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ,. 
I 

~~ 
~-l~--} 

• indicates closed circuit 
o indicates open circuit 

Slide Actuated 

Part No. 
78KOl 
78K02 

Price 
$6.48 

7.02 

Discount Schedule 

Series 76 Series 78 

1-9 ••••••••• Unit Price Unit Price 
10-24 •••••••• Less 8% Less 8% 
25-49 •••••••• Less 16% Less 21 % 
50-99 •••••••• Less 21% Less 40% 
100-499 •••••• Less 30% Less 50% 
500-999 •••••• Less.35% Less 57% 
1000 Up •••••• Contact Grayhill 

To order top seal versions, add suffix "S" to part number (nol available on TOGGLE-DIP), 
add $0.20 to unit price, and discount accordingly. Prices and discounts subject to change 

without notice. 

Available Locally Through Your Grayhill Distributor 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2297 



5100 

1-2298 

SWITCHES 

Linear Action DIP Switches 

Tap Switches 

• Single Setting for Accurate Programming 
• Choice of Isolated Circuits or Common Bus 

• Choice of 10 or 16 Positions 

Dimensions 

Note: Drawing shows a 16 position 
switch, but dimensions also apply 
to a 10 position switch, Dimensi.on 
A for 16posilions is 1.780", and for 
10 positions it is 1.180", 

F========!~ 
II I) ( I I 1'3g~0 

l r .080'.005 

'.010 
.156 

~ '"1 Ht--l ' . 
. 012'.001 TYP.·-J t 

.050 '.005 
Typ. 

1-of -10 Circuits Switch, and 
1-of -16 CircI;Jits Switch 

Isolated Circuits 
Each position is a single isolated circuit, 
and is so indicated by the single dot above 
each position, The moveable contact is 
non-shorting. 

See next page for specifications and prices, 

1-of-10 circuits """" Part No. 79A10 
1-of-16 circuits ••.... ,. Part No. 79A16 

SP/10 Position Tap Switch 
SP/16 Position Tap Switch 

Common Bus 

Moveable contact is non-shorting, All 
contacts on the side marked by connected 
dots are internally bussed for a common 
pole. Any terminal on that side may be 
selected as a common. If so desired, other 
terminals on that side may be clipped. The 
bussed contacts are indicated by dots and 
connecting line. 

See next page for specifications and price. 

SP/10 Position .. ,...... Part No. 79C10 
SP/16 Position .. , .....• Part No. 79C16 

1--1 ~ --Dim. A-•. O-IO ----!JT 
,r·l00 •. 005 

Typical 
Circuit Diagram 

.......... 
1>1 1 

12345678910 

'.005 
.140 Typ 

• indicates closed contact 
o indicates open contact 

Typical 
Circuit Diagram 

··i{(I····· 
12345678910 

• indicates closed contact 
o indicates open contact 

5100 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 

Binary Code DIP Switches 

BCD and Hexadecimal Code Switches 

• Includes "0" Output • Reliable Switching 
• 1000 Cycle Life-32.000 Detent Operations 

Dimensions 
For complete dimensions see additional views on facing page. 

10 Position 
Part No. 79Bl0 

16 Position 
Part No. 79B16 •. 010 

I r .,00.005 d * 
o 11 4 B 1 \gJO ~g~o 

--, 1.,00 •. 005 Typ d 
~12 4 B J 

D D DUUU ~ ITl 
.020'.002 Typ·j6 '.005 

AilS terminals on this side 
are internally bussed. Any 
one of them may be used 
as the common terminal. 

Ii. .240 Typ. 

uuuooouuu J 
.020 •. 002 Typ. ~~ 

.490 
± .005 

t 
±.01Q 
.250 

t 

SpeCifications 
Ratings 
Mechanical Life: 2,000 cycles minimum. Note: A cycle is one 

complete operation, back and forth thru all switch positions. 

Note: These specifications are based on preliminary testing; 
additional ratings and test information are available upon 
request. 

Make and Break Current Rating; 2,000 cycles at 10 mA, 30 
mV DC; 1,000 cycles at 25 mA, 6 VDC; 1,000 cycles at 50 mA, 
30 VDC. 

Contact Resistance: 100 milliohms maximum after life, measured 
at 10 mA DC and 50 mV (open circuit). Initial values are 60 
milliohms maximum for coded switches, and 50 milliohms for 
other Linear Action Switches'. 

tnsulatlon Resistance (At 100 VDC): Between adjacent isolated 
contacts-l ,000 Megohms minimum after life; (5,000 Megohms 
initially). Between adjacent open contacts 1,000 Megohms 
minimum after life. (5,000 Megohms initially). 

Dielectric Strength Between adjacent isolated contacts: 500 VAC 
after life, (750 VAC initially). Across open contacts: 500 VAC 
after life, (750 VAC initially). . 

Current Carry Rating: 2 Amps with a maximum contact tempera
ture rise of 20· C. 

Code & Truth Table Ordering Information 

BINARY CODES 
16 10 Part 

o • • Circuitry Number 
1 • • 1-01-10 
2 • • Circuits 79Al0 
3 • • · .. 1-01-16 
4 • • Circuits 79A16 

5 • • • i. Binary Code-l0 79Bl0 .. 6 • • ·1· z 
0 7 • • • ••• 1= 8 • I • in 
0 9 • • • I • C1. 

Binary Code-16 
(Hexadecimal) 79B16 
SPll0 Position 

Tap 79Cl0 
SP/16 Position 

A • • Tap 79C16 
B • • • c • • 
0 • • • 
E • •• 
F • • •• o 1 2 4 8 o 1 2 4 8 

TERMINAL LOCATIONS 

Materials and Finishes 
Switch Cover. Slide. Base: Polyester, 94 VO rating. 
Shorting Arm: Phosphor Bronze, Gold plated .00001 minimum 

over Nickel plated .00002 minimum. 
Base Contacts: Brass, Gold plated .00001 minimum over Nickel 

plated .00002 minimum. 
Terminals: Brass, Tin plated .00005 minimum over Nickel plated 

.00002 minimum. 
Potting Material: Epoxy. 

Unit 
Price 

$4.00 Discount Schedule 

1-9 . ...................... Unit Price 
4.65 10-24 8% .............................. 
4.00 25-49 16% ............................. 
4.65 50-99 ............................. 21% 

100-499 ............................. 30% 
4.00 500-999 ............................. 35% 

4.65 Prices and Discounts Subject 
to Change Without Notice. 

Available Locally Through Your Grayhill Distributor 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2299 



Part Button Unit Part Button Unit 
No. Color Price No. Color Price 

7-7 Blk $5.88 30-1Ul Red $1.47 
7-8 Red 6.30 30-2 Blk 1.65 
7-26 RED Red 7.25 30-2Ul Blk 1.65 
7-26 Blk 7.25 30-3 Blk 1.47 
7Cl040-1 - 0.32 30-3Ul Blk 1.47 
10-9 Blk 2.05 30-6 Red 1.65 
10-9UL Blk 2.05 30·6Ul Red 1.65 
10C1015-1 - 0.50 30·15 Red 1.83 
30-1 Red 1.47 30·37 Blk 1.83 

Part Button 
No. Color 

30-251 RED Red 
30-251 BlK Blk 
30-252 RED Red 
30-252 BlK Blk 
30B1012-5 Red 
30B1012-8 Wht 
30B1012-9 Blk 
39-1 Red 
39-2 Blk 

5100 

Pushbutton Switches 

1 Amp Butt Contact Pushbutton Switches 
Life Expectancy - 1 Million Operations, 
UL Listed Types Available 

RATING CRITERIA 
Make and break 1 Amp 

Part 
N •• Description 

30-1 
f3o:3 Momentary f3o:2 
f3Q:6-
I 30-15 .020" 

30-37 Overtravel 

Operations at 
ClrcullIY Raled Load 
SPST-
N.O. 

1,000,000 

SPST-
N.C. 

1,000,000 

SPST- 500,000 
N,O. 

Part 
N •. 

~ 30-352 

~ 
30-3Ul 

~ 30-6Ul 

p and 1/2 Amp Min 

Description o::,~~I·t':,~f 
Sealed, SPST-N.O. 1,000,000 
Sealed SPST-N.C. 

~ 
6,000 

Ul Listed N:O. at 
SPST- 5 Amp 
N.C. 115VAC 

Butt Contact Pushbutton Switches 
Minimum of Space, Flux Cleaning Protection 

Part Circuitry O~:::~I~~~:t Number Momentary Description Raled Load 
39-1 Red Button 112 Amp, 115 VAC 
39-3 Black Button 
39-601 SPST-N.O. Silver Contacts 1,000,000 (~~Om'lA2~ ~gg) 
39-401 PC Mount 150 mA, 28 VDC 
39-405 PC No Nut 
39-351 Sealed 100,000 112 Amp, 115 VAC 
39-t2 SPST-N.O. Red Button 100,000 112 Amp, 115 VAC 
39-24 .130" Black Button 
39-424 Overtravel PC Mount 100,000 150 mA, 28 VDC 
39-2 SPST-N.C. Black Button 250000 114 Amp, 115 VAC 
39-352 Sealed 100,000 

See also Accessory Button Cap. 

10 Amp Snap Action Pushbutton Switches 
Extremely Fast Make And Break, Audible Click 
Life Expectancy-25,000 Operations 

1 Amp Wiping Contact Pushbutton Switches 
Life Expectancy - 100,000 Operations, 
UL Listed Types Available 

Unit Part Button Unit Part Button Uni, 
Price No. Color Price No. Color Price 

$4.00 39-3 Blk $2.21 39-405 RED Red $1.85 
4.00 39-12 Red 2.73 39-405 BlK Blk 1.85 
4.70 39-24 Blk 2.73 39-424 RED Red 2.45 
4.70 39-351 RED Red 4.30 39-424 BlK Blk 2.45 
0.23 39-351 BlK Blk 4.30 39-601 RED Red 1.60 
0.23 39-352 RED Red 4.95 39'601 BlK Blk 1.60 
0.23 39-352 BlK Blk 4.95 2201 Red 5.88 
2.21 39-401 RED Red 1.90 2202 Blk 6.30 
3.25 39-401 BlK Blk 1.90 4001 Red 2.05 

400tUl Red 2.05 

For Discounts See Next Page. 

Grayhill, Inc. / 561 Hillgrove Ave. / P.O. Box 373/ La Grange, IL 60525-0373 / (312) 354-1040 

1-2300 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 

Pushbutton Switches 

AU Switches on this page and page at 
left have these qualifications ••• 
• RATING CRITERIA: See individual charts. 

115 VAC resistive load. 

• CONTACT RESISTANCE: 
25 milliohms maximum on a new switch. 

• VOLTAGE BREAKDOWN: 
1,000 VAC between mutually insulated parts. 

• INSULATION RESISTANCE: 
1,000 megohms minimum. 

1A Amp Wiping Contact 
Pushbutton Switches 
Long Wipe Assures High Reliability With Life 
Expectancy To 250,000 Operations 

DECORATIVE 
Make d brook 11 Amp an • Make and break 1A Amp . 

MomanlllY 
Dp.ratl.l. 

Part It Rltld Plrt 
N •• Fl •. Circuitry LOld N'. Fig. 

Momanbry 
Circuitry 

46·101 RED 46·05·05·502-0303 o SPOT 
46·101 BLK A SPOT 46·05·05·502·0707 

46·102 RED (CAP) 250.000 46·05·08'502·0303 
46·102 BLK (CAP) 

B SPOT 46·05·08·502·0707 
46·200 RED 

C OPOT 250.000 46·01·05·500·0303 
46·200 BLK 46·01·05·500·0707 

46-01·08·500·0303 
46·01-08·500·0707 

1/4 Amp Wiping Contact 
Pushbutton Switches 

E OPOT 

F SPOT 

G OPOT 

Momentary Contact With Life Expectancy To 
100,000 Operations 

Dp.rltlaRI 
It RIt.d 

LOld 

250.000 

PC Mount, 14 Amp Butt Contact Switches 
Side Actuated, PC Mounted, Sealed-500,ODD Operations 
Make and Break ~ Amp 

Part No. Circuitry Bulton Pari No. Circuitry Button 
Switch Wilh Protective Cap Assemblea Switch Without Protective Cap 
39·250 RED Small 39·251 RED Small 
39·250 BlK SPOT 39·251 BlK SPOT 
39·260 RED (2 Circuits) . 1870ia. 39·261 RED (2 Circuits) .1870ia . 
39·260 BlK Flat 39·261 BlK Flat 

ORDERING INFORMATION 

Plrt al\tll Ulit Part Unit Po .. '"ttll ••• C.III Prl •• No. Bullon Price ... C.'II 
23·1 Red $2.00 
23-4 Blk 2.00 

39·250 RED Small $1.61 
39·250 BlK 1.61 

48-101 RED Red 
46·101·BLK Blk 

35·1 Red 2.92 
35-3 Blk 2.92 

39·251 RED Small 1.34 
39·251 BlK 1.34 
39·260 RED Flat 1.61 
39·260 BlK 1.61 
39·261 RED Flat 1.34 
39·261 BlK 1.34 

48-102 REO(CAP) Rod 
48-102 BlK (CAP) Blk 

48-200 RED Red 
48-200 BLK Blk Protective Cap Only 

SHH1065 Red 0.10 

UIII Plrt BuHali 
Prl •• ••• C.'Dr 
$2.15 46·05·05--502-0303 Red 

2.15 46·05-05·502·0707 Blk 
2.26 46·05·08·502·0303 Red 
2.26 46·05·08·502·0707 Blk 
4.57 46·01·05·500·0303 Red 
4.57 46-O1'{)5·500·0707 Blk 

46·01·08·500·0303 Red 
146·01'{)8·500·0707 Blk 

Available Locally Through Your Grayhill Distributor 

Ualt 
Prici 

$4.31 
4.31 
5.71 
5.71 
5.39 
5.39 
6.79 
6.79 

Discount Schedule 
1·49 ..... Unit Price 

50·99 ..... Less 15% 
100·499 .... Less 25% 
500·999 .... Less 36 % 
1000 UP Contact 

GRAYHILL 

Prices and Discounts Subject 
to Change Without Notice. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales. Offices Directory 1'2301 



ORDERING INFORMATION: 

How to determine part number-Sample part 
number for a standard style. fixed stop. 2 deck. 
1 pole per deck 12 positions per pole. 3D· angle 
of throw rotary switch with non-shorting 
contacts. 

5100 

1 Inch, 1 Amp, Rotary Switch 

Our Most Popular Rotary Switch Family 

• Available in standard and military styles 

• Single or concentric shafts 
• P.C. Mounting • Add-a-pots· 

• Shaft and panel seals 

DIMENSIONS 
.437 

Grayhlll or customer part no. marked 
on switch cover upon request. ., 

~~~'m~S:~ir~h~~rked on all 

Common locations for a single pole per deck 
switch. For common location on multipara 
switches see circuit diagram. 

Integral assembly nut, do.not remove. 
Bushing keyway .066 wide by 
.036 deep from a .375 dia. 
%-32 NEF-2A Thread. 

CIRCUIT DIAGRAMS 

I t Of BUSHING 
7 • KEYWAY 

'0 0 0 0 , L 
-SO~~CI 

• 0 10 ·1 3 2 

7 I • C~. 
-SO-(~~~ 

o :-+--"'J. 
• 0 1 0 1 c. J 2 

ONE POLE TWO POLE 

9 10 KEYWAY 9 10 I It OF BUSHING I 
'0 0 0 all 1 C 7'0 0 0 0 11 

- -(!)o: CI -~-&b-
10 ~012 2o~ /"I"""\. 012 i 

60
0 I 0 I 60

0 '-!./ aiDCI 

• 3 4 3 sol02 5°102 
ONE POLE TWO POLE 

,--------- General Description 

~ 
Number of Decks (1 Ihru 3) . 

Number of Poles per Deck (lor 2) . II ,,-," ,.,'- ~,~" (AJ = .Adjustable Stops) 

G= Type of Conlacls-
. N = Non-5hortnlng. S = Shorting 

. r Ad~~tlg~ ::0: 1b~~~:;8.ic\:"~:~~hL:fth 
44 A 30 _ 02 _ 1-t2-N _ F Max. Po~lllons. No Notation required 

T T for Conlinuous ROlatlon. I -Angle of Throw (See Series) 
1-________ Style-

~ ~ ~;i':~~I~hO~3{u~::b~eS'r!~:ls 
1... __________ Series 42 (36°) or Serle. 44 (30°) 

For other angles of throW; 3to 6 poles per deck; 4 thru 12 decks; mllllary, 
sealed, Ullisted, or PC mountable styles, contact factory. 

Cs.I 

,,\\!.~~ I~ 
~ 012-i. 

.~~~~CI 
cWo I 2 3 • 

C2 
FIVE OR 
SIX POLE 

Discount Schedule 
1-9 

10-24 
25-49 

.... Unit Price 

.... Less 8% 

.... Less 16% 
50-99 .... Less 37% 

100-499 .... Less 50% 
500- UP .... Conlact your 

local distributor 
or Grayhlll 

Prices and Discounts subject 
to change without notice. 

Grayhlll, Inc. / 561 Hillgrove Ave. / P.O. Box 373 / La Grange, IL 60525-0373 / (312) 354-1040 
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5100 SWITCHES 

1 Inch, 1 Amp, Rotary Switch 

With A Wide Range Of Variations And Options 

.30°,36°,45°, or 90° angle of throw 
.1 thru 6 poles/deck 

.1 thru 12 decks 
• Non-shorting or shorting contacts 

• Adjustable stops (see below) 

ADJUSTABLE STOPS 
Adjustable stop switches permit the user 
to externally set the switch stops which 
limit its rotation. Adjustment is accom
plished by removing the stop washers 

and relocating them. The knurled nut or 
the panel can be used to hold-in the stop 
washers. All other dimensions are the 
same as the standard style. 

[ • 
~Arl;"""hIA stop washers. 

Use of knurled nut is optional. 

SPECIFICATIONS 

Rated: To make and break the following loads 
with 30° or 36° angle of throw: 1 amp., 115 
VAC resistive; 1 amp., 6 to 28 VDC resistive; 
0.25 amp., 115 VAC inductive; 0.02 amp., 
115 VDC inductive; 0.10 amp., 6 to 28 VDC 
inductive; 0.10 amp., 115 VDC resistive. To 
carry 10 amps. continuously. 

Contact Resistance: After 25,000 cycles of 
operation .020 ohms maximum. 

Insulation Resistanc'e: 50,000 megohms 
minimum (initially). 

Voltage Breakdown: 1,000 VAC initially (500 
VAC or better after most enviornmental 
tests). 

PRICES 

Series 44 is available with ad
justable slops in 300 angle of 
throw only. 

life Expectancy: 100,000 mechan ical cycles 
of operation; details in catalog. 

Stop Strength: 15 pound~inches standard, 
12 pound-inches adjustable minimum. 

RotaUonal Torque: 8-115 ounce-inches, de
pending on the number of poles per deck 
and the number of decks. 

Contacts: Shorting or non-shorting wiping 
contacts with over 150 grams contact force. 

Shall Flat Orientation: Flat opposite contacting 
position of pole number one. . 
(See circuit diagram.) 

Specifications and circuit values for military 
styles along with additional characteristics 
available-contact Grayhill for complete 
engineering catalog. 

One Pole Per Deck - Fixed Stops Two Poles Per Deck - Fixed Stops 
SERIES 42A 36 AND 44A 3D IFIXED STOPS) SERIES m 30 

No. 0' Number of POlltlolll 
D.ck. 2 3 4 5 I 7 8 9 10 11 12 

I SERIES 
SERIES 42A 36 AND m 30 IFlxeD STDPS) m 30 

No. 01 Number 01 Positions 

1 $16.981$17.351 $17.71 1 $18.0: /$18.4: / $18.82; 1 $19.18: I $19.511 $19.92 $20.291 $20.65 
2 20.08 20.81 21.55 22.28 23.02 23.75 24.49 25.22 25.96 26.69 27.43 
3 23.17 24.28 25.38 26.48 27.58 28.69 29.79 30.89 31.99 33.10 34.20 

Dlcka 2 3 4 5 6 
1 $18.57 J19.311 $2°·~1$20781$21.51 2 23.27 24.74 26.21 27.68 29.15 
3 27.96 30.17 32.37 34.58 36.78 

Series 42 D 36 - AdJuDtllble Stop Serleo 44 D 30 - Adjustable Stop 
No. af PaiitiaDI HD. at Palillani 

2·12 2·5 2·10 2·6 
No. 01 D •• ka 1 Poll 2 Poll No. 01 Docka 1 Poll 2 Poll 

1 $19.92 $20.78 1 $20.65 $21.51 
2 25.96 27.68 .2 27.43 29.15 
3 31.99 34.58 3 34.20 36.78 

Available Locally Through Your Grayhill Distributor 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2303 
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Typ. T .... I •• I 

Unsealed Solder Lug 

Fixed Slop PC Terminal 

Sealed Solder Lug 

Fixed Slop PC Terminal 

SWITCHES 

Y2 Inch Diameter Single Deck 

Outstanding Circuit Versatility 
And A Wide Range Of Options 

Swltc' 
StylI 

A 

P 

S 

SP 

The most popular Series 50 and 51 rotary sWitches are fixed stop, 
with or without panel seals, solder lug or PC terminals. The draw
ing below (Figures 1 thru 4) show these combinations. The chart 
below lists the switch style that describes the combination and the 
appropriate drawing that illustrates the combination: The Series 50 
is 36° angle of throw and 0.500" diameter. The Series 51 is 22Y2 ° or 
30° angle of throw and 0.562/1 diameter. Many other options are 
available as described below. 

Military Style Rotary Switches 
The Series 50 and 51 Rotary Switches are also available with military 
type switch materials. Many types of the Series 50 are fully qualified 
to MIL-S-3786/20. Many types of the Series 51 are fully' qualified to 
MIL-S-3786/35. These documents as well as the QPL (Qualified Products 
List) should be consulted for complete specification and ordering infor
mation. Contact GRAYHILL for additional assistance in specifying military 
styles Series 50 and 51 Rotary Switches. 

45°, 60° or 90° Angles of Throw 
The Series 50 Rotary Switch is also available with 45° (8 position), 
60° (6 position) or 90° (4 position) angles of throw. These angles of 
throw are available with 1 or 2 poles per deck, solder lug or PC mount 
tEli/Tlinals, with or without shaft and panel seal, fixed or adjustable stops 
and in standard or military types. 

Adjustable Stops 
Adjustable stop versions of the Series 50 and 51 Rotary Switches are 
readily available from local distributor stock. The adjustable stop versions 
are form, fit and function equivalents to their fixed stop counterparts. 
Adjustable stop Series 50 and 51 Rotary Switches can be provided in all 
angles of throw and with or without shaft and panel seal. Contact your 
local distributor or GRAYHILL for cross reference information between 
fixed and adjustable stop switches. 

Shown on these two pages are the standard unsealed and sealed fixed 
stop version with solder lug or PC terminals. 

.203 

Seal does not alter 
dimensions when mounted 

• ppll .. '11 DIIII .. I •• 
Fig .... C 

1,3 .617 

1,4 .667 

2,3 .617 

2,4 .667 

_ .125 
.206 CJ' 

~l ~~ 
V.-28 UNF-2A 

Thread 
FIG.l FIG. 3 

IC~.171 

~--~ 
~---~ 

FIG. 2 FIG. 4 

SI,II' 51 51 60 

Angle ofThrow 22Y.o 300 36° 

Angle A 101°15" 1050 1080 

Dimension B .562 .562 .500 

5100 

Grayhill, Inc. I 561 Hil/grove Ave. I P_O. Box 373 I La Grange, IL 60525-0373 I (312) 354-1040 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 

Rotary Switches 

Circuit Diagrams 
Switches are viewed from shaft end and shown in position 1. 
Common location for a single pole switch. Two pole commons are located 
as shown in circuit diagram on a .156 dia. Circle of centers; four pole 
commons are located as shown in circuit diagram on a .175 dia. circle 
of centers. 

SERIES 50 

SERIES 51 

SERIES 51 

Side 
View 

RATING: 

ir'171 i"~ 

8 % ~o 11 
o • 0 

7 012 

7 8 9 
o ? 0 

60~10 

50,,~1 
c 0 02 

4 3 
ONE POLE 

8 
8 01 
7~ 

~'·IJr,"-<>'l 50 02 
4 0 3 

TH"EE POLl 

I'll 
If 0 0 '4 

::~~o_ ,,0
0
:. 

.0 ·1 

.,0 0, 

,0 0 0 0. 

Common location 
for two pole sw. 

o • 
OftEPOL[ 

Common location 
for one pole sw .. 025 Dia. common 

INSULATION RESISTANCE: 

80 ~It 011 
7o....!P:~4 012 
-~-
60 "I:;r,-l 5 0 02 

4 0 3 
FOUR POLE 

,. II 

~
"OOOOM,. 

o 0 

• _. a • 
• 0 ". I 

,,0 02 

.0 ~ <.! o~ 
TWO ..... 

Rated to make and break 200M A for 
10,000 cycles of operation or 50MA 
for 25,000 cycles of operation, re
sistive load, 115VAC or 30VDC. For 
22%0 switch, rating is lower. For 
complete' load life information, see 
GRAYHILL Rotary Switch catalog. 

10,000 megohms minimum between 
mutually insulated parts (50,000 
megohms initially). 
VOLTAGE BREAKDOWN: 
600VAC between mutually insulated 
parts; 400VAC for 22%0 switch. 

CARRY CURRENT: 
CONTACT RESISTANCE: 6 amperes with a maximum contact 

temperature rise of 20°C. 50 milliohms maximum (10 milliohms 
initially) . 

....-____________ General Description 

r---------- No. of Decks (1 deck only) 
.--------- No. of Poles (300 angle of throw -1 thru 4 poles; 22Y.o 

and 360 angle of throw - 1 or 2 poles.) G= No, of Positions (22Y.o angle of throw - 1 pole, 2 thru, 16; 
2 pole, 2 thru 8. 300 angle of throw - 1 pole. 2 thru 12; 2 
pole, 2 thru 6; 3 or 4 pole, 2 or 3. 360 angle of throw - 1 
pole, 2 thru 10; 2 pole, 2thru 5) 
Type of Contacts (N: Non·Shorting, S : Shorting.) 11 Stop Arrangement (Applicable to 1 pole switches with, 
maximum positions only. F = Stop between first and last 
position. Leave blank for continuous rotation.) 

50 A 36· 01 • 1 - 10 N - F 11k Angle of Throw (22Y.0 or 300 for Series 51. 360 for 
Series 50.) 
Style (See chart on previous page.) 
Series (50 or 51) 

Style A and P Style S (for Styles SP, add $.50) 
NonoShorlll, Shortln, NOI·Sbortll, Shorting 

No. 01 SorllllO a •• 11I61 aorl .. 51 SlrI •• 50 S •• 11I51 S"I .. 61 Uo.o' Sari .. 50 So.lol61 50.101 61 Sari .. 60 Sarloo 61 Sari •• 61 
Palll 310 zzVa° 300 aso zzVa°· soo Pol •• 36° zzVa° SOo aso Z2'VJ°. 30· 

1 $9.50 $14.05 $10.35 $10.70 $15.20 $11.55 1 $10.50 $15.28 $11.39 $11.72 $18.44 $12.61 
2 13.10 16.80 13.85 14.70 18.30 15.40 2 14.28 18.17 15.07 15.92 19.70 16.65 
3 .... . ... 15.95 .... . ... 18.00 3 .... . ... 17.27 . ... .... 19.38 
4 .... .... 18.30 .... . ... 20.65 4 .... . ... 19.74 .... . ... 22.17 

Prices and Discounts subject to change Without notIce 

Available Locally Through Your Grayhill Distributor 

Discount Schedule 
1-9 . ; .... Unit Price 

10-24 ..... LESS 8% 
25-49 ..... LESS 16% 
50-99 ..... LESS 37% 

100-499 ..... LESS 50% 
500 UP .. Contact your local 

distributor or GrayhlJl 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2305 



SWITCHES 5100 

1/2 Inch Diameter Single Deck 

Grayhill Quality For As Little As $3.25 * 

Great Variety Of Styles And Features: 

Shaft and Panel Seal 
Screwdriver Actuation 
PC Termination 

Adjustable Stops 
Extra Short Depth 
300 or 360 , 1 or 2 Poles 

'Standard Style, 1 Pole, 10 Position, Non-Shorting Switch in lots of 1000. 

See Choices and Limitations for applicable Figures. 

.---------Fig.1 I r-F1g. 2--, 

.375 t250 r. DimensIon B r 125 ± .015 + .015 1 -.015 

.250 r tJ ± .015, 

V, -28 UN F-2A 
Thread 

Stop pin holes can be seen in Fig. 3 . 
.-~~--.-~~~~ 

Rear Views 
Shown With 

Circuit Diagrams 

SOLDER LUG TERMINAL DETAIL 

300 Angle Of Throw 

.088 •. 005 rl r .028'.005 --t I- .016±.004 

ct:ii420 ±.004 D3:··004 

360 Angle Of Throw 

.088 •. 005 ~ .~28'.005 --t ~ .020 ± .004 

~6'.004 O~'004 

.---------Fig.3---------,1 r-Fig.4--, Rear Views 
Shown With 

Circuit Diagrams 

300 ANGLE 
OF THROW 

360 ANGLE 
OF THROW 

ONE POLE TWO POLE 

Note: Four pole switch is 
available by special order. 

'0 O' '0 O' 

ONE POLE TWO POLE 

PC TERMINAL DETAIL 

300 Angle Of Throw 
.110 r± .0151 r .016 Sq."j ,. 016± .004 
~ ±.OO4..J:t--.-
~ 1a~··044 

360 Angle Of Throw 
.110 r± .0151 r.020 Sq.--j ,. .020'.004 

~±.004 ~ 
~ Ef~2'004 

Common location For 
1 Pole Switch 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



5100 SWITCHES 

Rotary Switches 

Specifications 

RATING: 
Rated to make and break 200 mA for 10,000 cycles of 
operation or 50 mA for 25,000 cycles of operation, 
resistive load, 115 VAC or 30 VDC. For complete load 
life information, see GRAYHILL Catalog Number One. 

CONTACT RESISTANCE: 
100 milliohms maximum (15 milliohms initially). 

INSULATION RESISTANCE: 
10,000 megohms minimum between mutually insulated 
parts (50,000 megohms initially). 

VOLTAGE BREAKDOWN: 
600VAC between mutually insulated parts. 

CARRY CURRENT: 
6 amperes with a maximum contact temperature rise 
of 20oC. 

Choices And Limitations 
AP~W~b~e~:~~~ni=I~~~es Angle 

0. Throw Stopo 

A=Standard 1,2 30' S = Standard, Shalt/Panel Seal 1,2 
B = Sorewdriver Slotted 3,2 Fixed 
BS = Slotted, Shalt/Panel Seal 3.2 36' 

P=PC Mount 1.4 30' SP = PC Mount, Shalt/Panel Seal 1,4 
BP = Screwdriver Slotted, PC Mount 3.4 Fixed 
BSP = Slotted, Sealed, PC Mount 3,4 36' 

SHAFT AND PANEL SEAL 
Panel is sealed by an "0" ring at the base of bushing. 
Shaft is sealed by an "0" ring inside the bushing. After 
the switch is mounted, seals do not alter the dimen
sions of the unsealed style. 

ADJUSTABLE STOPS 
Set and Reset Stops to Limit Rotation Form, Fit and 
Function Equivalent to Fixed Stop Counterparts 
Adjustable Stop Switches: Two stop pins and an 
adhesive backed sticker or seal washer are provided. 
Stop pins can be located or reset as desired. Sticker 
or seal washer maintains stop pins in place. Sticker or 
seal washer can be removed to change stop pin 
location. 

Number of Pol .. Number 01 
Termln.,. ~"",-ng --",-on~g POIHlonl/Pole 

1 1 2 thru 12 
Solder 2 2 2 Ihru 6 

Lug 1 1 2 thru 10 
2 2 2 thru 5 
1 1 2 thru 12 

Printed 2 2 2 thru 6 
Circuit 1 1 2 thru 10 

2 2 2 thru 5 
D = Adjustable Stops 1,2 30' 1 1 A~ustable (2 thru 12) 
SD = Adj. Stops, Shalt/Panel Seal 1,2 Solder 2 2 A justable (2 thru 6) 

Adjustable BD = Adj. St':fs, Screwdriver Slotted 3,2 lug 1 1 'i.~juS;ra~re (& tr~~ 1~) BSD = Siotte , Sealed, Adjustable 3,2 36' 2 2 

DP=Adj. Stops, PC Mount 1,4 30' 1 1 Adjustable (2 thru 12) 
SDP = Adjustable, PC Mount, Sealed 1,4 Printed 2 2 Adjustable (2 thru 6) 
BDP = Slotted, Adjustable, PC Mount 3,4 Adjustable 

Circuit 1 1 Adjustable (2 thru 10) 36' BSDP = Slotted, Sealed, Adj., PC 3,4 2 2 Adjustable (2 thru 5) 

Part number is descriptive and formed in the following manner: 

Series Number 1 Series 55 or Series 56 (Shorter Switch) 
.---------- Style Leller(s). If it includes "D", see "Positions" note. 1...... Angle of Throw (30' or 360 ) 

56 A 36-01-1-10 N-F 11 r Sro pA,m",m, ",-Too ,oM. C ~ F mo" be ..... d .. ""' ""', 
per deck, switch with the maximum number of positions to indicate 
continuous rotation (C) or fixed stops (F) between position 1 and the 
last position. Leave blank if not applicable, 
Type of Contacts-N=Non-shorting, S=Shorting. 
Positions per Pole-requires 02 pOSitions as a minimum to maxi
mum allowable dependent on the angle of throw and poles per 
deck. Use the letters AJ in this location if adjustable stop switch 
is required. 

L------Poles per Deck (lor 2) 
'--------Number of Decks (1 deck only) 

All Prices Are Unit Prices Discount Schedule 
AnglH Shorting Switch 51 Ie 

O. Throw Pole. Non-Shonlng A,B,D,BD P,BP,DP,BDP S,BS,SD,BSD P,BSP,SDP, BSDP 
Quantity Range N $7.75 $8.00 $8.40 $8.65 

S 8.00 8.25 8.65 8.90 1-9 .............. , Unit Price 
300 N 8.60 8.85 9.25 9.50 10-24 ............. " Less 8% 

2 S 9.10 9.35 9.75 10.00 
25-49 .. , ........... , Less 18% 
50-99. , , , , . , •. , , , .•. Less 37% 

N 7.50 7.75 8.15 8.40 100-499 .............. Less 50% 
S 7.75 8.00 8.40 8.65 500 and up ...• , .. Contect Your 

360 N 8.35 8.60 9.00 9.25 Local Sales Office 
2 S 8.85 9.10 9.50 9.75 Or GRAYHILL 

PRICES AND DISCOUNTS SUBJECT TO CHANGE WITHOUT NOTICE. 

ADDITIONAL 
. OPTIONS. 
(CONTACT>.: 
GRAYHILL)···· 

.,...KEVLOCK 
~DIFFERENT 

.... JSHAFT FLAT 
.• ;:"';'INTERMIXING 
: '.' >'. OF SHORTING 

. CONTACTS AND 
. iNON-SHORTING. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2307 



SWITCHES 

Yz Inch Diameter, ~ Amp 

Value Engineered To Compete In Price 
And Outperform Open-Wafers 

5100 

• 300 Or 360 Angle Of Throw • 1/8" or 114" Shaft Diameter 
• Military Qualification • Solder Lug Or PC Mount 

• 1 Thru" 12 Decks; 1 To 6 Poles Per Deck 

ADDITIONAL FEATURES 
ADJUSTABLE STOPS-Stocked By Distributors 
Number of positions per pole can be changed by removing 
and relocating stop pins in holes in the switch front plate. 
Available in the single shaft versions with either .125" or .250" 
diameter, 300 or 360 angle of throw; and solder lug terminals 
or PC mount. 

MILITARY QUALIFIED, MIL-S-3786/39 
The Series 71 rotary switch qualification includes the 300 and 
360 angles of throw in both shaft diameters, sealed and 
unsealed styles, in 1 thro 5 decks with solder lug terminals, 
and in 1 thru 4 operative decks with PC terminals. For more 
details, see GRAYHILL Engineering Catalog Number One. 

SHAFT AND PANEL SEAL 
Shaft is sealed by "0" ring inside bushing. Panel is 
sealed "0" ring at base of bushing. Seals do not alter 
dimensions as shown in the drawings when switch is 
mounted. Panel seal is silicone rubber. Shaft seal is an 
"0" ring per MIL-P-5516B. 

Non Adjustable 
Style 

A 
B .. 

AF 
BF 

Commercial 
Style 

A 
B 

AF 
BF 

Non Sealed 
Style 

A 
B 

AF 
BF 

With Adjustable 
Stops Style 

Becomes 

AD 
BD 

ADF 
BDF 

Military 
Style 

MA 
MB 

MAF 
MBF 

With Seals 
Style 

Becomes 

AS 
BS 

ASF 
BSF 

Military 
Style 

Becomes 

MAS 
MBS 

MASF 
MBSF 

DIMENSIONS - SOLDER LUG TERMINALS Dimensions A & B 

Extended studs are provided 
on switches of 6 or more 
decks for recommended 
double end mounting. See 
also military note under 
drawing for PC mountable 
styles. 

Style A, 0.125 Dia. Shaft 

Style B, 0.250" Dia. Shaft 

CIRCUIT DIAGRAMS Solder Lug, 30° Angle Of Throw 

Rear Views 
30· and 36· Angle of 

Throw may be Interposed 
on Either Shaft Diameter 

300 Angle 
01 Throw 

Note A: Common Location fora Single Pole 
Per Deck Switch. For Common Location , 
on Multipole Switches See Circuit Diagram. 

Dimension A 
No. of • Mil, F Dim. 
Decks Styles Others B 

1 .761 .761 .031 
2 .979 .979 .031 

1.415 1.197 .031 
1.633 1.415 .031 

1.633 .031 
2.131 .312 
2.349 .312 
2.567 .312 
2.785 .312 

10 3.003 .312 
11 3.221 .312 
12 3.439 .312 

Dimension C 

. Detail D 

~ 
,~.~ 
. .068 

Solder Lug, 360 Angle Of Throw 
f 01 Bushing 

Flats or 

NOTE: All Common Terminals are located above Base Terminals as shown. 

, I LO Keyway 

'0 0 0 0 11 1 
10 I 012 -~=<>e, 
,00 '-.VI' 0 ~I I 

~ 0 0 2 . ) 

ONE POLE 

'I" 8 0 0 11 
C 70 0 

20':" ~ 012 It 
- =t--"0--b-
600~ o1oCI 

solo, , ) 

TWO POLE 

~) Ie. C'\ 10 9 9 lO 
80 0 L1 8 0 10 L1 8 0 C6 

o 0 0 0 L1 'O~& o,,-.!. .:.s~$ 0".1 ~~\.:rt..i. 
6~ ~CI 60 ~~Cl b~ltl ~Cl I 0 0 0 , I 0 '2 002 ~402 CO 2 

4 1 1 34 
C21 . C2 

I f 01 Bushing 
, • Flals or 

. 0 0 9 KeywaV 

-':~®JCIL 
• f I O2 1 

THREE POLE FOUR POLE FIVE OR SiX POLE ONE POLE· 

Grayhill, Inc. / 561 Hillgrove Ave. / P.O. Box 373 / La Grange, IL 60525-0373/ (312) 354-1040 

1'2308 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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0,+,""1"-: 
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5100 SWITCHES 

Multideck, Rotary Switches 

DIMENSIONS-PC BOARD MOUNTABLE 

Style AF, 0.125" Dia. Shaft 

For Angle \. 
See Chart. 

.875 (300 ) . .312 

.725 (360 ) Shaft, shown ± .020 
± .015 --1 !n position one ----1 r 

.6870ia. 
:!: .015 

C 

Dim. A ± .046.~ 

Di~';IB li 
stud projection : J3li .562 

± .015 

\ 

± .001, - ---,n../-,rv- I 

±Lg~~~ I 
N _.. h \ I 

Pas. o. one .. 01· UNEF·2A· (; Ii .110 See Note A I 
203 + 005 bushing Thread . I .412 ~ -t .010 

. - . flats -l±.010 Typ. I 
Dimensionally the military style is the same as the standard style with the I 
exception of the PC version of 3 or 4 decks; a spacer deck between decks I 
2 and 3 adds another deck length to the switch without increasing the I 
number of operative decks. See chart. 

Style BF, 0.250" Dia. Shaft I 

For Angle C 
See Chart." 

Shaft, shown 
in position one 
/' 

Bushing keyway 
.066 ± .002 wide by .036 

± .003 deep from a .375 dia. 

For other dimensions and military styles, see drawing above. 

CIRCUIT 
DIAGRAMS 36° Angle Of Throw 

ONE POLE~ 

[ffi.LLJ:..i: I=-Ii""'-" b 
109 8 7 6 , 4 3 2 I 

C, 

Rear Views 
30' and 36' Angle of Throw 
may be interposed on either 

Shaft Diameter 

30' Angle 
Of Throw 

:!: .015 
. .., .500 Ola. 

I 

See Note A 

Nole A. Common Location for a Single Pole 
Per Deck SWitch For Common Location on 
Multlpole SWitches See CirculI Diagram 

36' Angle 
Of Throw 

.368 ±.003 

LlnnnnTIirrnTTrTl~YP. 

See Nole A 

.125:!: .010 
,TYP. 

*037 ± .005 Typ. 
~.. .075 ± .OOS Typ. 

30° Angle Of Throw 

SPECIFICATIONS 
RATING: 

CONTACT RESISTANCE: 
50 milliohms maximum (10 milliohms initially). 

VOLTAGE BREAKDOWN: 
500 VAC minimum between mutually insulated parts. 

CARRY CURRENT: 

PC Mountable 

~>: , 

:" :,;~::;: .. : : 

Rated to make and break 400~A for 10,000 cycles of operation or 
200MA for 25,000 cycles of operation, resistive load, 115VAC or 
30VDC. Rated to make and break 250MA for 10,000 cycles of opera
tion or 100MA for 25,000 cycles of operation, inductive load (250 
Millihenries), 30VDC. 

4. amperes with a maximum contact temperature rise of 20oC. 
For complete load life information, see GRAYHILL Engineering 
Catalog Number One. INSULATION RESISTANCE: 

1 0,000 megohms minimum between mutually insulated parts (50,000 
megohms initially). 

HOW TO QRDER 
~---------- Series 71, Style (as described on these pages), Angle of Throw (30' or 36') 

,--------- No. of Decks (12 decks max., also see poles per deck limitation in price table.) 

~ 
No. of Poles per Deck (See circuit diagram for style and angle of throw limitations. Also limited to a 
maximum of 16 total poles per switch.· . 

~ 
No. of Positions (30 0 angle of throw solder lug-l pole, 2 thru 12; 2 pole, 2 thru 6; 3 pole, 2 thru 4; 
4 pole, 2 or 3; 5 or 6 pole, 2 only. 30 0 angle of throw PC mount-l pole, 2 thru 12; 2 pole, 2 thru 6. 36 0 

angle of throw-l pole, 2 thru 10; 2 pole, 2 thru 5.) 

1 Type of Contacts (N=Non-Shorting. S=Shorting) 

. ,4; Stop Arrangement (Applicable to 1 pole switches with maximum positions only. C=Continuous, 
71 A 30 - 02 -1 - 12 N - C F=Stop between first and last position.) 

Prices on following page. 

Available Locally Through Your Grayhill Distributor 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'2309 



5100 SWITCHES 5100 

~a~ __ ~a,f_(I ______ .p.o.w __ e.r.T.a.p.R.o.t.a.~ __ S.W.lt.C.h.e.s __ 1.5 __ A.m.p ____________________ __ 

Number 
of 

Decks 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

PRICES SERIES 71 

71A30 71B30 71A36 71B36 71AF30 71BF30 
71AF36 71BF36 

Poles IDeck and 

PositIons I Pole 

1 II 2 (2-12) (2·6) 3 I 4 (2·4) (2·3) 

10.88 11.33 11.79 12.24 

14.29 15.20 16.11 17.01 

17.71 19.07 20.43 21.79 

21.11 22.93 24.75 26.56 

24.52 26.80 29.07 N.A. 

27.94 30.66 N.A. N.A. 

31.35 34.53 N.A. N.A. 

34.75 38.39 N.A. N.A. 

38.17 N.A. N.A. N.A. 

41.58 N.A. N.A. N.A. 

44.99 N.A. NA N.A. 

48.40 N.A. N.A. N.A. 

(~) I 
12.69 

17.93 

23.16 

N.A. 

N.A. 

N.A. 

NA 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

Poles I Deck and 
Positions IPoie 

6 
1 II 2 (2) (2-12) (2-6) 

13.16 11.96 12.42 

18.84 16.62 17.53 

N.A. 21.28 22.65 

N.A. 25.95 27.76 

N.A. 30.61 32.89 

N.A. 35.27 37.99 

N.A. 39.93 43.12 

N.A. 44.59 48.22 

N.A. 49.25 N.A. 

N.A. 53.91 N.A. 

N.A. 58.58 N.A. 

N.A. 63.24 N.A. 

71MA30, 71MB30, 71MA36, 71MB36 

Poles/Deck and 
Positions IPoie 

Number 11 2 3 of 
Decks (2-12) (2-6) (2-4) 

1 11.50 11.95 12.41 
2 15.12 16.02 16.93 

3 lB.74 20.10 21.46 
4 22.35 24.17 25.99 

5 25.97 28.25 29.07 

Number 
of 

71MAF30 Decks 

71MAF36 I 

71MBF30 2 
71MBF36 3 

4 

4 6 
(2·3) (2) 

12.86 13.16 
17.84 18.84 
28.82 N.A. 
27.80 N.A. 

N.A. N.A. 

1 2 
(2-12) (2-6) 

12.58 13.03 
17.45 18.36 
22.32 23.68 
27.18 29.00 

Discount Schedule 
1-9 .... UNIT PRICE 

10-24 ..... LESS 8% 
25-49 ..... LESS 16% 
50-99 ...... LESS 37% 

100-499 ..... LESS 50% 
500 UP .... Contact your local 

distributor or Grayhlll 

Shall and Panel Seal, Style AS, ASF, BS, BSF, MAS, MASF, MBS, or MBSF-Add $1.13 to the price of a similar Style A, AF, B, BF, MA, 
MAF, MB or MBF rotary switch. ' 
Adjustable Stops, Style AD, AOF, BO or BDF-Add $0.57 to the cost of a similar Style A, AF, S, or BF rotary switch. 

NOTE: Number of Positions does not affect price. PRICES AND DISCOUNTS SUBJECT TO CHANGE WITHOUT NOTICE. 

15 Amp, UL Listed Rotary Switches 

Shaft flat 
opposite contacting 

r--'---"""''.%k",,'''~ position. 
Keyway is .066 ± .003 wide 

+-__ -.!:;~==::...-by .036±.005 deep 
(from .375 ± dia.) 

...-.L---I~L...JI!!""" ~h-32 NEF·2A Thread 
Non·turn washer 

~=~=~~~~Fcommon Terminal 

/;:.~~~~~ 

RATING: 
Series 19 switches are UL listed at: 
15 amps, 120 VAC, non-inductive load. 1 amp. 

120 VDC, non-inductive load. 
This rating is based on the following criteria: 
Overload'- 50 operations at 125% rated AC 

load and 150% rated DC load. 
Endurance - 6000 operations at rated load 

with 900 VAC dielectric strength before 
and after test. 

Temperature Rise - Not to exceed 30°C 
when carrying rated AC load after endur
ance test. 

Contacts will carry 20 amps at 115 volts AC 
with 30°C maximum temperature rise. 

300 Angle of Throw 
1 Pole, 210 11 Posillons 

'Faslon' Terminals 
c 
" . 
V' 0 

"0 a I 

.0 0' . 0 o • 

CIRCUIT OIAGRAM 
Drawings and Spec. For Ref. Only 

CONTACT RESISTANCE: (Measured at 2 
VDC and approximately 100MA) for new 
switch approximately 10 milliohms. 

INSULATION RESISTANCE: Approximately 
100;000 megohms. Between mutually in
sulated parts. 

VOLTAGE BREAKDOWN: Approximately 
2500 VAC. Between mutually insulated 
parts. 

Part Number 19101-* UL (*Indicates No. of Positions-02, 03, 04 etc.) 

09 10 
$16.79 

Grayhill, Inc. /561 Hillgrove Ave.! P.O. Box 373! La Grange. IL 60525-0373 ! (312) 354-1040 

1'2310 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 

16, 20, and 24 Position Rotary Switches 

Level To Y2 
DIM~NSIONS 

Sar.53-1.281 r Sar. 57 & 59-1.125' 

I 

of po.ilion 
No. one. 

.250 

(Sa,. 57 & 59) 
1.156 (S.r. 53) 

Grayhill or cuslomer part No. marked 
on switch cowr upon request. 

Integral assembly nut. 00 not remove. 

CIRCUIT DIAGRAMS 

SERIES 53-

~-32 NEF-2A Thread. 

MOUNTING HARDWARE: Includes two mounting 
nuts. one internal tooth lock washer and one non
turn washer. 

15° ANGLE OF THROW (24 POSITIONS) 

SERIES 59-
18° ANGLE OF THROW (20 POSITIONS) 

ONE POLE TWO POLE 

SERIES 57-
22'12° ANGLE OF THROW (16 POSITIONS) 

" , ~ ~111 
.~ -rol3 

10 ';,;{ cit 
,0 ),::.t., DIS 

~o/... OilS 

4° Y ~ 1 C1 II .I~ 
~ OF POSITION No. I'). >-
~ OF BUSHING KEYWAV 

ONE POLE TWO POLE 

SPECIFICATIONS 
Voltage: 115 VAC or 30 VDC, resistive load; 30 VDC inductive load. 
Contact Resistance: 50 milliohms maximum (15 milliohms initially). 
Insulation Resistance: 10,000 megohms minimum between mutually 
insulated parts. (50,000 megohms initially.) 
Voltage Breakdown: 500 VAC minimum between mutually insulated 
parts. These switches will carry 4 amperes with a maximum contact 
temperature rise of 20°C. 
Chart shown for non-shorting contacts (break before make). 
One cycle is 360° rotation and a return through all switch positions to 
the starting position. The data for the curves on the right was measured 
at sea level 25°C and 68% relative humidity with the above life limiting 
criteria. 

ORDERING INFORMATION 
How to determine part number. Suffix "e" or "F" is required for 
B complete part number when ordering single pole/deck switches 
with maximum number of positions. Sample part number for a 
2 deck, 1 pole/deck, 24 position, Style M, 150 angle 01 throw, 
non-shorti ng contact switch without stops: 

r--:------ General Description 
Poles/Deck and 

/ Positions Pole 

1 Pol. Series No. 

Prices 
Number 

2 Pol. Of Deck. 
1 

Pol. ~ 
Number 01 Decks (1 thru 3) 

fIG Number 01 Poles per Deck (lor 2) 

N = Non-shorting •. S = Shorting IE Number of Positions per Pole 

G Type 01 Contacts- 2-24 53 2-12 1 $28.56 

I Stop Arrangement. Single Pole per 
Deck. Maximum Position. (See Note) 

j3 r ¥ -02 - 1 - 24 N - C A:;:':ld ;~::: ~;:,o:::~e:~S rotation. 

I '--------- Slyle - M = Military Style 
'-_______ Series 53 (150 ). Serfes 59 (18 0 ) or 

Serle. 57 (220 ) 

For 3 to 12 poles per deck; 4 thru 12 decks; military qualified, 
sealed styles, contact factory. 

2-20 
2-16 

59 2-10 2 38.66 
57 2-8 3 48.74 

Available Locally Through Your GrayhiIJ Distributor 

2 
Pol. 

$29.93 
41.39 
52.85 

Discount Schedule 
1-9 

10-24 
25-49 

...... Unit Price 
...... Less 8% 
...... Less 16% 

50-99 ...... Less 37% 
100-499 ...... Less 50% 
500 UP Contact 

GRAYHILL 

Prices and Discounts Subject 
to Change Without Notice. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2311 



SWITCHES 5100 

0.3" Diameter Rotary Switch,s 

Designed As The 
World's Smallest 
Rotary Switch 

StyleAP 

Style BP 

• 10 Position, 1 or 2 Poles 
• Rated to make and break logic loads for a 

minimum of 15,000 cycles of operation 
• Non-Shorting Wiping Contacts 

Screwdriver Actuated Style AF 
All Dimensions Not Shown and Front View 

Same as Style AP 

.015 

\--.539 -----1 1-.109 

l~a 
Shaft Actuated Style BF 

See Style AP for Terminal Dimensions All Dimensions Not Shown and Front View 
Same as Style BP 

Style CP Integral Knob Actuated Style CF 
See Style AP for Terminal Dimensions 

E&- qo. PO"',on 
No One 

. Locator 
Mark Indicates 

Pomt 01 Contact 
PoleNo 1 

.115 

All Dimensions Not Shown and Front View 
Same as Style CP 

r-- .539 ---! f- .109 

!E€ 
~~_~~StYle~ 
~ • Common Locetlon 

.187 ~ForATwoPoleswilch .300 
. Loceted On [L I \ .0&5 Ole. Circle 

---1- ;:....' 01 Cenlera 

CIRCUIT DIAGRAM 
(SWitch is viewed from shaft end 
and shown in position 1.) 

ONE POLE TWO POLE 

SPECIFICATIONS 
Voltage: 115 VAC or 30 VDC, resistive load. 
Contact Reslslance: 50 milliohms maximum. (15 milliohms 
initially). 
Insulation Resistance: 10,000 megohms minimum between 
mutually insulated parts. (50.000 megohms initially.) 
Voltage Breakdown: 500 VAC minimum between mutually 
insulated parts. 
Chart shown for non-shorting contacts (break before 
make). 
One cycle is 360° rotation and a return through all switch 
positions to the starting position. The data for the curve 
was measured at sea level. 25°C. and 68% relative humidity 
with the above life limiting criteria. 

ORDERING INFORMATION 
Discount Schedule 

r-------- General Description 

,----- No. of Decks (One Deck Only) Iffi No. of Pole. Per Deck (lor 2 Poles) 

No. of Positions (2 Ihru 10 -1 Pole; lli 2 thru 2 - 2 Pole) 

If· Type of Contacts (N = Non·Shortlng Only) 

[
Stop Arrangement. Single PolelDeck 
. Maximum Positions (C = Continuous; 

F = Stop'Between 10 and 1). 

75 AP 36·01 ·1 ·10· N • C 

T T T Angle of Throw 
- Style 

L------------SeMs 

PRICES 

StylI 1 Poll/DIck 

AForCF $11.91 
APorCP 11.55 

BF 13.57 
BP 13.19 

U.II Prl.1 

2 PDIIIDI.k 

$14.77 
13.81 
16.41 
15.45 

1-9 ..... Unit Price 
10-24 ..•.• Less 8% 
25-49 ..... Less 16% 
50-99 ..... Less 37% 

100-499 ..... Less 50% 
500-U P ... Conta.l\~lrf~~t:'c~~ 

Grayhill 

PRICES AND DISCOUNTS SUBJECT TO CHANGE WITHOUT NOTICE. 

Grayhill, Inc. I 561 Hiligrove Ave. I P.O. Box 373 I La Grange. IL 60525-0373 I (312) 354-1040 

1·2312 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 

MAlMIlI.llNli 
LAKE and GROVE STREETS • LAKE MILLS. WISCONSIN 53551 
PHONE: SALES 414/648-2361 • TWX 910-260-3740 

---~Si~:a:C===-

MAGNETIC 
REED 

SWITCHES 

Micro-miniature • Tiny • Sub-miniature • Compact • Mercury-wetted 
High voltage • High current 

MDRR-DT-175 C 3W .240 28 20·35 
MRH-DT-175 C 3W .250 28 20-35 
MRG-DT-175 C 3W .250 28 20-35 
MLC-DT-186 C 3W .110 28 20-40 
DLC-DT-327 C lOW .500 200 40-70 
DRR-DTH-445 C lOW .500 250 65-80 
DRT-DTH-445 C 20W 1.500 500 65-80 

HAMILIN DRY REED FORM A MAGNETIC REED SWITCHES 

MMRR-2-185 A .3W .010 28 22.5-37.5 
MINI-2S·U5 A 3W .110 28 12.5-27.5 
MDRR-4-185 A lOW .500 100 22.5-37.5 
MSRR-2-18S A lOW .500 200 22.5-37.5 
MRR-2·185 A lOW .500 200 22.5-37.5 
MRR-5-196 A lOW .500 500 22.5-42.5 
MDSR-4·185 A lOW .500 100 22.5-37.5 
MARR-2·185 A lOW .500 100 22.5·37.5 
MARC-2·186 A lOW .500 100 20-40 
MARH-2-185 A lOW .500 200 22.5·37.5 
MARR-5-196 A lOW .500 500 22.5-42.5 
SRR-2-425 A 15W 1.000 400 62.5-77.5 
DRR-1-425 A 15W 1.000 400 62.5-77.5 
DRR-5-42S A 25W 1.000 1000 62.5-77.5 
DRT-5-425 A SOW 3.000 1000 62.5-77.5 

HAMLIN MERCURY-WETTED MAGNETIC REED SWITCHES 

I DRVT-IO-6S8 I A I 50W I .004 I 7500 I 90-140 

2.07!! .562 .IOS 
2.124 .610 .130 
2.125 .610 .130 
2.125 .610 .130 
3.375 1.562 .218 
3.375 1.562 .218 
3.375 1.562 .218 

2.000 .375 .090 
1.235 .500 .070 
1.235 .600 .105 
2.230 .800 .090 
2.230 .800 .130 
2.230 .800 .130 
1.590 .600 .090 
2.230 .800 .105 
2.230 .800 .105 
2.230 .800 .105 
1.775 .800 .105 
3.375 1.425 .195 
3.250 2.000 .207 
3.250 2.000 .207 
3.250 2.000 .207 

3.250 1.950 .218 

H-33 
H-33 
H-33 
H-33 
H-32 
H-34 
H-34 

H-31 
H-31 
H-33 
H-33 
H-33 
H-33 
H-33 
H-33 
H-33 
H-33 
H·33 
H·32 
H·34 
H·34 
H-34 

Speclll Failures 

3W Low Profile Form C 
Instrument Grade Form C 
Mod. Current & Voltage 
Economy Form C - Sub-Minature 
Economy Form C - Standard 
High Breakdown Form C 
Inductive Load. 

"Grain of Wheat" Size 
The Mini-Reed 
Low Profile Form A 
Mod. Current & Voltage 
Mod. Current & Voltage 
Breakdown Voltage to 1000 VDC 
.090 Dia. Low Profile 
.105 Dis. High Reliability 
Economy Form A 
Instrument Grade - Premo Per. 
Breakdown Voltage to 1000 VDC 
Mod. Current & Voltage 
Mod. Current & Voltage 
Breakdown Voltage to 1500 VDC 
Inductive Load Type Contact 

Tiny Size, Mercury Wetted 
Form C, Mercury, Wetted 

$3.66 
4.00 
3.45 
2.80 
2.25 
2.55 
5.30 

2.50 
lA10 
.95 

1.00 
1.05 
3.55 

.95 

.95 

.89 
1.20 
3.55 
2.45 
1.76 
3.00 
5.00 

H-34 Breakdown Voltage to 10,000 vnc/ 6.00 

High Power Inductive Loads 

Ideal High Current Load. 

MAGNETICALLY ACTUATED 
REED PROXIMITY SENSORS High Reliability and Long Life 

Hermetically Sealed. 

MWNh 
5808 ACTUATION DISTANCES OF MAGNETIC ACTUATORS 

h < 
5806 

SIDE END 
USE OPERATING OPERATING 

WITH MODE MODE 
ACTUATOR SENSOR 

ON OFF ON OFF 

d :s::E 5701 5801 .400 1.00 - -
5802 .250 1.00 - -

5809 5806 .400 1.00 .200 .750 

ORDERING/PRICING INFORMATION 
5807 .450 1.10 .200 .750 
5808 .150 .750 .100 .500 

Minimum 
Conlacl Ratings Breakdown 

Sensor Conlacl Voltage 
Number Form Walll VDe VAC AMPS IVDC) 

5809 .250 .900 .150 .750 
5811 .250 .750 - -
5901 .400 1.00 - -

5805 5804 .400 1.00 - -
5801 A 10 200 240 .5 400 5806 .350 1.00 .200 .750 
5802 C 3 28 120 .25 200 5807 .350 1.10 .200 .750 
5804 A 10 100 120 .5 200 5808 .050 .750 .050 .500 
5806 A 10 100 120 .5 200 5809 .150 .900 .100 .750 
5807 A 10 100 120 .5 200 
5808 A 50 500 240 2.0 1000 5810 5806 .350 1.00 .150 :750 
5809 C 3 28 120 .25 200 5807 .400 1.10 .15.0 .750 
5811 A 50 100 120 1.0 225 5808 .100 .750 .050 .500 
5812 A 10 200 240 .5 400 5809 .200 .900 .100 .750 
5901 A 1.5 - 240 1.5 400 5811 .250 .750 - -

5100 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2313 



5100 SWITCHES 5100 

W5.r;n~ 
OKI .. 
electric 
industry 
company, ltd. 
Specifications 

fl 

-~ 

[~~ 2.0~ max. I 
10.0 max. J 
35.7 ±O.3· ~-. 

0.35 x 0.6 2.3~ max. II r 0.5<t> '!l'" max. I 0.35 x 0.6 I 2.80> max. 

EI3.0maxi!=J 1~14.0max~ L' 1165maxL:J 
44.2 ±0.3 44.2 ±.03 - 44.1 ±O.3 

I 

ORD-211 ORD-221 ORD-228 ORD-225 ORD-226 
Contact lA lA (offset) lA lA lA 
Pull-in [AT] 10-50 10-55 10-50 10-60 15-45 
Drop-out [AT] 5 min. 5 min. 5 min. 1 min. RLSfOP >0.8 
Gontact resistance (Initial) [mil] 150 max. 150 max. 150 max. 150 max. .150 max. 

cu., 
u-be Breakdown voltage [DCV] 150 min. 200 min. 200 min. 250 min. 150 min. 

~1~ns~u~la~t~io~n~r~e~si~st~a~n~ce~[Il~]~-------+~l~O~'~m~in~.~-----;~10~'~m~i~n~.--------~~10~'~m~i~n~.-------;--~10~'~'~m~in~.-------t-~I~O~'~m~in~.~-----t 
" .. .!!.c wu 

Features 

Electrostatic capacitance [PF] 0.2 max. 0.3 max. 0.3 max. 0.3 max. 0.3 max . 
Contact capacity [VA] 1.0 10 10 10 10 
Maximum conductive current [A] 0.3 1.0 1.0 1.0 0.5 
Maximum voltage [V] 24 100 100 100 100 
Operate time [ms] 0.3 max. 0.3 max. 0.3 max. 0.4 max. 0.3 max. 
Bounce time [ms] 0.3 max. 0.3 max. 0.3 max. 0.4 max. 1.0 max. 
Release time [ms] 0.05 max. 0.05 max. 0.05 max. 0.05 max. 0.1. max. 
Resonant frequency [Hz] 8600 ±500 2750 ±250 5300 ±300 3700 ±300 4200 ±200 
Maximum operating frequency [Hz] 500 500 500 500 500 

Gail resistance [Ill 600 450 450 450 450 
No. of turns [T] 5000 5000 5000 5000 5000 
Dimensions [mm] 2.0 x 10 2.9 x 15 2.9 x 15 2.9 x 15 2.9 x 15 
Type No. 8 6 6 6 6 

(Contact material) 

0.4 X 0.65 3.Sf,b max. 

~£r ~. [ I Hl0ma~::::J '2,.omax.~ 
. '43.4 ±O.3- 55.0±O.3 

ORD-234 ORD-229 
Contact lA lA 
Pull-in [An 20-60 10-60 
Drop-out [AT] 10 min. 5 min. 
Contact resistance (Initial) [mil] 150 max. 150 max. 
Breakdown voltage [DCV] 300 min. 700 min. 
Insulation resistance [0] . 10" min. 10" min. 
Electrostatic capacitance [PF] 0.5 max. 0.2 max. 
Contact capacity [VA] 10 20 
Maximum conductive current [A] 2.0 2.0 
Maximum voltage [V] 200 250 
Operate time [ms] 0.5 max. 0.5 max. 
Bounce time [ms] 0.5 max. 0.5 max. 

Release time [ms) 0.05 max. 0.1 max. 
Resonant frequency [Hz] 2200 -+300 2200 ±300 
Maximum operating frequency [Hz] 500 500 
Shock resistance [G) 
Vibration [G] 
Tensile strength [Kg) 
Operating temperature [OC] 
Coil resistance [0] 500 500 
No. of turns [T] 5000 5000 
Dimensions [mm) 3.6 x 20 2.8 x 18 
Type No. 3 7 

Features 
(Contact material) 

Long life (Rh) High breakdown 
voltage (Rh) 

High Reliability Supported by Unique Technology 
Flux Scanning Method: 

21max. o 5~ 3.0S¢I max. 

~21max..'~ M ' 0.55~· 16.0 max.~ 
55.4±0.3 4.5 '51.6±0.3 

ORD-2210 ORT-233 
lA lC 
20- 60 15-45 
10 min. 10 min. 
150 max. 150 max. 
300 min. 200 min. 
10" min. 10' min. 
0.5 max. 1.5 max. 
70 3 
2.5 0.5 
100 30 
0.5 max. 1.0 max. 
0.5 max. (NC) 1.0 max. 

(NO) 1.5 max. 
0.1 max. 0.5 max. 
2350 ±250 6000 ±4000 
500 200 

500 570 
5000 5000 
3.6 x 20 3.6 x 10 
3 10 
High power (Rh) Miniature 

transfer (Rh) 

0.76'" 4.2<1> 

c!::t 26.0 mal] 
43.8±O.3 

ORD-2211 
fA 
20-60 
10 min. 
100 max. 
200 min. 
10' 
0.3 max. 
sow max. 
0.5; In-rush 3 
100 
0.6 max. 
0.4 max. 

0.05 max. 
4600 ±500 
500 
30 (11 ms) 
20 
2.0 

40- +80 
450 
5000 
2.9 xIS 
6 
High Inrush 

In spite of severe control of the sealing process, there is a slight prob
ability that foreign matter such as magnetic particles may enter the 
glass. After extensive study in the detection of micro impurities, OKI 
has adopted the highly reliable flux scanning method. In flux scanning, 
external magnetism is moved so that foreign matter near the reed 

is forced to jump to the contact part. The contact resistance then measured 
is used as the standard for the selection of characteristics. We have thus 
succeeded in remarkably improving the reliability of reed switches by 
replacing conventional visual checking with the latest flux scanning 
method. 

EXCLUSIVE AGENT FOR <6> REED SWITCHES IN USA AND CANADA 

HASCO COMPONENTS, INC. / 214-22 WATERS EDGE DRIVE, BAYSIDE, NY 11360 / (212) 428-5155 TWX: 710-582-5750 

1-2314 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 

HERMETIC 
SWITCH 

Stock 
Max Max Max Amp-Turn Overall 
DC. DC. DC. Pull-In Length 

Model Form Watts Amps Volts Range Inches 

THE WORLD'S .SMALLEST 

HSR·OO3 A 0.1 .01 10 5-25 1.050 
HSR·OO5 A 0.1 .01 10 5-40 1.000 
HSR·067 A 4 .20 30 10-35 1.240 
HSR·370 C 3 .10 28 15-35 1.490 

MINIATURE FORM C 
- - -- ------~---~-

HSR·301 C 4 .20 100 15-40 1.930 
HSR·3015 C 4 .20 100 15-40 1.930 
HSR·302 C 4 .20 100 15-40 1.930 
HSR·505 C 3 .10 28 15-35 1.500 

Max 
Glass 

Diameter 
Inches 

.055 

.055 

.070 

.072 

.093 

.103 

.120 

.075 

Max 
Glass 

Length 
Inches 

.210 

.260 

.460 

.485 

.580 

.580 

.580 

.465 

Magnetic 
Reed 

Switches 

MANUFACTURERS OF 

THE 
WORLD'S 

SMALLEST 
REED SWITCHES 

Special Features 

AVAILABLE IN 
HI-REL AND 

COMMERCIAL GRADES 

NO e= J 

5100 

COM 
--

NC 

.095 COM NO 
Oval E ~ 

HSR·510 C 3 .25 100 15-40 2.000 .105 .590 NC 
HSR·520 C 3 .25 100 15-40 2.000 .. 125 .600 

HIGH POWER 

IHSR.Y200 1 A 1200 1 3.0 17500 I 50-150 1 3.230 I .210 12.1<)0 200 WATT SWITCHING 

HIGH YOLTAGE 

1 HSR·Y1OKI A 50 13.00 17500 1 50-150 13.230 1 .210 12.100 1 10,000 VDC DIELECTRIC 

ASK FOR CATALOG AND SPECIFICATION SHEETS 
ON COMPLETE REED SWITCH PRODUCT LINE 

INCLUDING OYER 25 STANDARD MODELS 

HERMETIC SWITCH, INC. 
P.o. BOX 1325, -HIGHWAY 92 SOUTH I CHICKASHA, OKLAHOMA 73018 I TELEPHONE (405) 224-4046 

TELEX 796125 HERMETIC CKSA 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2315 



5100 SWITCHES 

CR-$SSP$INT 
THE PROGRAMMING PRODUCTS DIVISION OF 
INFO-LITE CORPORATION 

FEATURES 
• Reliable closed entry contacts 
• Rugged programming pins that will not beind 
• .Rapid and convenient method of programming/switching 
• Permits insertion of components into network without soldering 
• Replaces costly complex switching hardware 
• Attractive and compact package 
• Low capacitance for high frequency applications 
• Ease of visual program checking 

"' 
TYPICAL APPLICATIONS 
Numeric Controlled Equipment 
Logic Memories 
Power Distributors 
Circuit/Component Test Programmers 
Lighting Systems 
Code Generators 
Programmable Diode Matrices 
Communications Distributors 

5100 

PROGRAMMING 
PRODUCTS 

MATRIX PINBOARDS 
INFO-UTE has developed a most convenient, 
compact and economical system for reliable 
programming and switching • The Matrix Pro
gram Board allows a wide variety of switching/ 
programming functions to be performed by 
simply inserting programming pins (shorting or 
diode type) into a 2 to 10 deck contact matrix 
• No accessorise such as "read" "write" equip
ment are required. Matrix Board features have 
lead them to be favored over such devices at 
patchboards, card readers, toggle and thumb
wheel switches, mag/punched tape and elec: 
tronic memories. The two basic uses for Matrix 
Program Boards are: (1) Cordless patching 
!input-output switching), using shorting pins; 
(2) Programmable diode matrices (logic mem
ories), using diode pins. Units with up to 100 
x 100 crosspoints can be supplied to meet your 
requirements, whether for prototype or produc
tion quantities. 
See Data Sheet MB3 for detailed specifications. 

status Indicators 
Data Logging 
Vending Machine Control 
Thermo-Couple Selectors 
Batching Programmers 
Function Generators 
Sequence Programmers 
Pulse Code Programmers 

STANDARD SPECIFICATIONS & STOCK MATRICES FOR 1000 & 2000 SERIES 

.25 (.26) 

STANDARD SPECIFICATIONS 
I - Contact Type: Closed Entry, 8 - Breakdown Voltage: 1000 VRMS 
2 - Contact Material: Be-Cu, Alloy 25 9 - Current Rating: 5 [2] Amps standard; 10 [4] Amps 
3 - Contact Finish: a - .0002" Ag over Cu Flash available 

b - .00002" Min. Au over Ni Flash 10 _ Terminals: Combination Taper Pin Socket/Solder Cup 
4 - Contact Support Material: Silicone Rubber [Solder Cup] 
5 - Contact Resistance: .040 Ohm, typo 11- Panel Material: Black XX Grade Phenolic 
6 - Contact Capacitance: I uuf [2 uuf]/in .. at 1 MHz, typo 12 _ Panel Marking: Alpha-Numeric/Grid White Epoxy 
7 - Bussing: 1st (top) Deck Vertical; 2nd Deck Horizontal Ink Screened ' 
NOTE, Values in brackets [] are for 1000 Series if two values are given. 

t Sold In multiples of 25 pieces. 

SCHEMATIC 
2 DECK MATRIX 

oj -I -I 

2 D SHORTENING PIN 
2 D DIODE PIN 

2nd DECK BUSS 
1st DECK BUSS 

OTHER INFO·L1TE PRODUCTS SPECIAL SWITCHING/PROGRAMMING PRODUCTS 
CROSSPOINT's advanced manual and electronic pro· 
gramming products cover a selection ranging from 
simple switches to complex electronic networks. 
The manual devices combine the ease of a switch 
with the versatility of a patchboard system. The 
electronic systems include a wide range of ROM, 
PROM, EPROM and EROM hardware with software to 
meet a broad spectrum of customer applications. 

NUMERIC READOUTS 

LIGHTED INDICATDRS 

SPECIFYING PART NUMBERS 
XOOO-X-X X 

.130"GRID1":J US SILVER CONTACT FINISH 

.250" GRID 2i-J Ih GOLD CONTACT FINISH 

MATRIX SIZE A SCREENED FRONT PANEL 
(SEE TABLE) B BLANK FRONT PANEL 

EXAMPLE: A 20 x 20, .250" grid matrix with silver con-
tacts and blank front panel would have Part 
Number 2000-8-BS. U.S. Patent No. 3,631-374 

PROGRAMMING PINS 

o:cJ==r> 
2 0 .13" GRID 
SHORTENING .25" GRID 
PIN 

X010X 

l' T T 'SSILVER 
21 IGGOLD 

1J1I.:::~t:-}----o> X020X-CSXXXX 

2 0 .13" GRID I ITJ ~FINES DIODE & 
DIODE PIN .25" GRID 21" loihENTATION. 

SILVER S . SEE TABLE 
GOLD G ON LEFT 

• Diode orientation shown: Anode to Sleeve (1st Deck) 

STANDARD PROGRAMMING PINS 
1000 SER I ES S 

2-D SHORTING PIN 2-D DIODE PIN 

c=J==> a:cJ=::J> 
No. 1010X No. 2010X 

1000 SERIES 2000 SERIES 
2-D DIODE PIN 2-D SHORTING PIN 

RLJ:=u> [t1] ~ 
No. 1020X·CSXXXX No. 2020X·CSXXXX 

CROSSPOINT- Div. of INFO-LITE. 422 Cliff Street. Fairview, NJ 07022. (201) 941-4455."LINKS BETWEEN MAN AND MACHINE" 

1·2316 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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THUMBWHEEL SWITCHES 
MODEL II IMLEC INDEXER 
PUSHBUTTON FRONT 'MOUNT 
The Imlec Indexer is a bi' 
directional push Indexing 
front mount switch, ~," in 
width. Identical in size to 
our popular MF switches. 
With snap together banking 
and snap·in panel mounting. 
Pushbuttons above and be
low the legend allow the 
user to add or subtract from 
the count. 

These 10 or l6-posltion 
switches are available in all 
popular codes. 

DIMENSIONS IN INCHES (IN MILLIMETERS) 

MODEL TR 
THIN REAR MOUNT 
For applications that require 
a lot of switch in a small 
space, these ~," wide TR 
switches are ideal. Rear 
mount counterpart to our 
popular MF front mount 
switches. 

Available in most lO·posi
tion codes including Decimal, 
BCD, BCD plus Complement 
and Complement only. 

DIMENSIONS IN IN,CHES (IN MILLIMETERS) 

~~~ (i~r,[]J:~~~ 
~~~ of- j~t~~ 

I l+1).6 ~ (2.6) 1.36---t-0.94.., 
.-- (t + 15.2) ~ r (34.5) o~ ~:j 

(l0.16) (13.72) 

i---- ,----l 

,-
0,' 

(ZO.3) 
1-

PANEL CUT OUT FORt.!ULA 
t .. W.N + C = Wlcfthof 

N _ ,-
MODEL MR 
MINIATURE REAR MOUNT 

MODEL MI MINI INDEXER 
PUSHBUTTON FRONT MOUNT 
The Mini Indexer is a bi
directional push Indexing 
front mount switch. 0.30" in 
width. Similar to our Imlec 
Indexer but smaller in size. 
Features snap together bank
ing and snap-in panel mount
ing. Pushbuttons above and 
below the legend allow the 
user to add or subtract from 
the count. 

Available in most popular 
10-position codes. 

DIMENSIONS IN INCHES (IN MILLIMETERS) 

MODEL IF 
INTERMEDIATE FRONT MOUNT 
A rugged front mount switch 
with large digits, If." wide 
module. Snap-in front mount
ing hardware. Available in 
most popular 10 and 16-
position codes. 

Matte black finish with 
white legends on black 
wheel standard. Gloss fnish, 
other wheel colors and leg-
ends available. ' 

DIMENSIONS IN INCHES (IN MILLIMETERS) 

MODEL MF 
MINIATURE FRONT MOUNT 
The MF is our most popular, 
low cost, ~," wide Thumb
wheel Switch. Slim, attrac
tive, snap-in panel mounting 
requires no panel mounting 
hardware. 

Available in all popular 10 
and l6-position codes. Matte 
black finish on high impact 
moldings, with white legend 
on black wheel standard. 

DIMENSIONS IN INCHES (IN MILLIMETERS) 

~IT 
'" (3].0) 

I J. 

1--, ---< 

1 
1.22 

e31.0) 

1 

MODEL IR 
INTERMEDIATE REAR MOUNT 
Rugged rear mount counter
part to our IF model, with 
large readable digits, V." 
wide module. Available in 
most popular 10 and 16-
position codes. 

Matte black finish with 
white legends on black wheel 
standard. Gray bodies, gloss 
finish, other wheel colors and 
legends available. 

DIMENSIONS IN INCHES (IN MILLIMETERS) 

:r to~'" [~n. 
L+Ol! 
IL + 4~' 

Voltage: 200 volts max DC (within power rating) or RMS. 

Popular rear mount switch, V." wide module but lower pro
file than IR model. Available in matte black in most popu
lar 10·position codes including Decimal, BCD, and BCD plus 
Complements. 

Power: 24 watts max per switch with 12 watts max per energized output. 
Insulation Resistance: 1000 megohms between adjacent contacts at 25°C and 

20% relative humidity. 
Contact ReSistance: 0.1 ohms Initial and 0.2 ohms after life test at 25°C. 
Dielectric Strength: 500 VAC. 

SPECIFICATIONS 
ALL MODELS 

DIMENSIONS IN INCHES (IN MILLIMETERS) 
0.1250 

~ ... " . - --, 
'H'I:! 1.125 
I '!It .. -t' (286) . -'-

Contact Current: Contacts rated 2 amps I!il 115 VAC or 28 voe non-switching, 
0.5 amps @ 28 VAC or DC switching. Minimum recommended switching current 
10 microamps @ 20 millivolts. 

HOW TO ORDER 

CODE NO. DESCRIPTION II MI 
-12 10 pas. Decimal 11-12 MI-12 
-12A 10 pas. Decimal Ext. Board 11-12A MI-12A 
-13 10 pos. Decimal'2 pole 11-13 -
-18 10 pas. BCD Complement Only 11-18 MI-18 
-18A 10 pas. BCD Complement Only Ext. Board 1I-18A MI-18A 
-21 10 pos. 'BCD 11-21 MI-21 
-21A 10 pas. BCD Ext. Board 11-21A MI-21A 
-22 10 pos. BCD and Complement 11-22 -
-22A 10 pas. BCD and Complement Ext. Board 11-22A -
-55 16 pas. Decimal 0-15 or O-F II-55 -
-56 16 pas. BCD 0-15 or O-F II-56 -
-57 16 pas. BCD and Camp. 0-15 or O-F II-57 -
-57A 16 pas. BCD and Camp. 0-15 or O-F Ext. Board 11-57A -
-EP End Plates, Pair II-EP MI-EP 
-BB Blank Body II·BB MI-BB 
-DP Divider Plate - -
-BBH Blank Body with Decimal Point II·BBH MI-BBH 
-CN Connector 10 position only MCN-I0 -
-HB Half Body • - -
IH Banking Hardwade (insert no. of modules) - -
MFH Banking Hardwade (insert no. of modules) - -

Moldings: High Impact acetate body In matte black, gloss black or gray finish, 
wheels are polycarbonate in black with white legends standard, white with 
black legends for lighted versions, other colors available • 

Contact Material: Stator has 0.0001" hard gold over 1 oz. copper, on glass fibre as 
MIL-P-13949GF. Rotor has silver/gold alloy on beryllium copper. 

Life: 1,000,000 detents minimum either direction. 
Stops: Stops to limit switch to any position. 
Panel Thickness: }f," to %2". 
Operating Temperature: -20°C to 70°C. Storage temperature: -40°C to 70°C. 
Shack: 100 G's,.6 MS. 

Vibration: 15 G's to 70-2000 Hz. 
Humidity: 96 HRS, 95% relative. 
Options· and Accessories Available: Extended Boards for diode suppression; Ter

mination Pins, Stopping, Blank Bodies, Half Bodies; End Plates Divider Plates, 
Connectors, External LED Lighting, Sealing, etc. 

MF TR MR IF IR 
MF-12 TR-12 MR-12 IF-12 IR-12 
MF-12A TR·12A - IF-12A IR-12A 
MF-13 TR-13 MR-13 IF·13 IR-13 
ME-IS TR·1S - - -
MF-18A TR·18A - - -
MF-21 TR·21 MR·21 IF-21 IR-2l 
MF-21A TR-21A MR-21P IF-21A IR-21A 
MF-22 TR·22 MR·22 IF-22 IR-22 
MF-22A TR-22A MR-22A IF-22A IR-22A 
MF-55 - - IF-55 IR-55 
MF-56 - - IF-56 IR-56 
MF-S7 - - IF-57 IR-57 
MF-57A - - IF-57A IR-57A 
MB-EP TR-EP MR-EP IF-EP IR-EP 
MF-BB TR-BB MR-BB IF-BB IR-BB 
MF-DP TR-DP MR-DP IF-DP IR-DP 
MF-BBH TR-BBH MR-BBH IF-BBH IR-BBH 
MCN-I0 MCN-10 - ICN-I0 ICN-I0 
- - - IF-HB JR-HB 
- - IH-( ) IH-( ) IH-( ) 
MFH-( ) MFH·( ) - - -

INTER·MARKET INC.iDept. EM. 1946 LehIgh "venue I Glenview. Illinois 60025 I (3121 729-5330 I TWX-910-651-1997 

EEM 1983 1'2317 
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5100 SWITCHES 5100 

• •••• INTERNATIONAL RESOURCE SERVICES ......... 
L..-.. ___ ---I 7343 N.W. 79th TERRACE· MIAMI, FLORIDA 33166· TEL: (305) 884-2924 

I i I-- .441 (I1.2J---J J 
I 1----.598 (15.2) 
~.751 (19.1)---

108 DPDT 
CENTER OFF 

DPTT 
SLI DE SWITCH 

4, 6, 8, 11 & 13 amp 

1<--- 1.469-----1 

14----1.857---01 

ALSO AVAILABLE ARE ROCKER SWITCHES, PUSH 
BUTTON SWITCHES, AND KEYBOARD SWITCHES 

1·2318 

• 
CUSTOM DESIGNS ARE WELCOME, 
CHALLENGE OUR DESIGN STAFF 

• 
ALL DIMENSIONS SHOWN ARE SUBJECT TO CHANGE WITHOUT 

PRIOR NOTIFICATION • 

• 
CALL FACTORY FOR COMPLETE DETAILS ON PRODUCTS AVAILABLE 

AND SPECIFICATIONS. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM1983 
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Thumbwheel 
Codicount and Multicount III I NIT I E I R I s!wl II ' I c I H II 

ONE OF THE PURDY GROUP OF COMPANIES 

770 AIRPORT BLVD., BURLINGAME, CA94010 ~ TEL(415)347-8217 0 TWX 910-374-2353 OR 910-375-2012 

New Type D Type U 

Thumbwheel Switches 
Ourthumbwheel switches are designed to give the logic 
and package designer maximum flexibility through an 
almost unlimited choice of electrical/mechanical con
figurations, switching logic, terminations, and circuit 
capacity.lnterswitch offers more than 25 different codes 

Available Switches 
Series A B 0 E 

Front Mounting • • 
Rear Mounting • • 
Width in mm 11 12,5 7,62 16 
Height in mm 39 58 24 18 
Mounting Depth in mm 53,5 57 33,5 31,5 
Spacer 2,54 mm • 
Spacer 2,7 mm 

Codicount Displays 

••••• 

Our highly reliable, compact Codicount LED display 
modules are easily assembled into multi-decade blocks 
incorporating the Interswitch thumbwheel series, or 
used by themselves as output devices. 

General Information 

• 8 series over 50 models 

• TTL or CMOS logic 

• 5 to 24V supply voltage 

• 9 to 45 mm digit heights 

• red or green LED's 

• seven segment and sign/overflow displays 

G 

• 
20 

76 
79 

H 

• 

Type E 

including decimal, BCD, hexadecimal, seven segment 
code, voltage dividers, and resistance decades. Numerous 
options are available such as long PC boards (for mount
ing components), colored wheels, stops, and custom 
markings on housings, spacers and thumbwheels. 

L M N P R S U V Z 

• • • • • • • • • 
10 8 8 7 10 20 10 8 8 7,62 

33 18 33 18 24 33 33 33 26,5 15 

38 31,5 38 31,5 38 38 38 38 34,5 24 

• • • 
Multicount Switches 

Our versatile M ulticou nt Ii ne of seven seg me nt displays 
with integral decade switches saves valuable panel 
space and simplifies mounting and wiring. 

General Information 

• 6 types 
• TTL or CMOS logic 

• 5V (TTL) or 12V (CMOS) supply voltage 

• 9 mm character height 

• modules are available with direct, decimal, BCD, • available functions include decoders w/latch,integral 
inverted or counter inputs, memory, and BCD outputs comparators, and pre-setable up-down counters 

PLEASE CALL OR WRITE FOR COMPLETE ENGINEERING BULLETINS 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'2319 
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vacuum contactors 
Vacuum Contactors are used to control large amounts of 
DC power and RF currents with ratings up to 50 kv and 
currents up to 600 Amperes continuous. These contactors 
are recommended wherever high voltage capability, small 
size, and high speed operation with· a long and low main
tenance life are important. Applications include primary 
control of power supplies, industrial motors, and induction 

heating equipment, RF system tap changing, and fault pro
tection of high power transmitters. The 16 page catalog 
provides complete specifications with a variety of specific 
applications for 3-pole, high voltage AC and DC, RF con
tactors and overcurrent relays actuated by solenoid, air or 
motor drives. 

I 
RP10l,103 RP900·901 RT22 RP130, RP17D RP157 

GENERAL PURPOSE 
Capacitor 

Time to Test Optrate Continuous Max. Interrupt Max. Interrupt Discharge Contact Actuator Break 
Voltage Voltage Current AC Current DC Power Decaying to Arrange· Yoltage Close Time Weight 

Model Number (Pk KY) (Pk KV) (Amps) (Amps RMS) (KW) Din 200 ILS ment (Yolts) (Ms) (Ms) (Lbs.) 

RP101F4903D21B20 50 30 200 DC 2000 500 50 KAmps N/O 115 60 50 8¥4 
RP101F4904D21B20 (10 A Max.) N/C 60 Hz 

RP101F4304D26B20 50 30 200 DC 2000 500 50 KAmps 
(10 A Max.) N/C 100 DC 55 42 8'¥4 

RP103F4304D26B20 200 RMS 2000 N/A 50 KAmps 

RP103F4903D21B20 50 30 200 RMS 2000 N/A 50 KAmps N/O 115 60 50 8¥4 
RP103F4904W21B20 N/C 60 Hz 30 60 

RP901K4903D21B30 70 50 400 DC 4000 500 100 KAmps N/O 115 60 50 15 
RP901K4904D21B30 (lOA Max.) N/C 60 Hz 30 60 

RP901K4601D26B30 70 50 400 DC 4000 500 100 KAmps N/O 100 DC 34 11 15 
RP901K4602D26B30 (10 A Max.) N/C 60 25 

R'P900K4903D21B30 70 50 400 RMS 4000 at N/A 100 KAmps N/O 115 60 50 15 
R P900K4904D21 B30 13 KV RMS N/C 60 Hz 30 60 

RTlG4201C21A10 35 20 100 500 100 1 KAmps N/O 115AC 60 25 2 
RTl G4202C21A10 N/C 30 

RT5C4202A21AlO 25 15 50 100 50 0.5 KAmps N/C 115 AC 60 30 1.5 

RF 
Auxiliary 

Pk. Contact Contact ContactS 
Operate Current Resist· Contact Contact Actuating Ratings 
Yoltage 32 ance Capaci· Induct· Contact Pull·in Hold Hold Voltage ValtRMS 

32 MHz Ohms tance ance Arrange· Open Close Current urrent Power or Air Approx. Current 
Unit MHz RMS Max. pF Nh ment Time Time RMS RMS watts Pressure Weight Life RMS 

RT224070A31 N B 5* 25 .0005 2.5 n/a Latch· <300 <300 .3 nla nla 230 121bs. 2.5x10' FormC 
(Solenoid Operated) ing Ms. Ms. VAC 230/15 

RP233D1585 25 35 .0005 2 25 N/O <200 nla nla nla nla 40±5 12 oz. lxlO' nla 
(Air Operated) Ms. psig 

'Hlgher voltage ratmgs available at lower frequencies. 

3-PHASE 
Approx. A'1I:rox• 

Operate Continuous Interrupt Mechanical Pull·in old 
Yoltage Current Current Life Actuator Current Current Interrupt Auxiliary Approx. 

Model Number V (RMS) 60 Hz Amps RMS (Min.) Voltage Amps Max. Amps Max. Time Contacts Weight 

RP151B4541X46R20 600 200 2000 lxlO' 26.5VDC 3.5 .5 Less than 2SPDT 161bs. 
100VDC 1.1 .07 2 Cycles 230VAC/IOA 

RP1574549X41 TXO (60 Hz) 1500 300 3000 lx10' 115VAC 15 1.5 Less than 4 PDT 251bs. 
RP1574549X4KTXO (50 Hz) 2 Cycles 230VAC/5A 

RP1574544X44TXO 1500 300 3000 lx10' 26.5VDC 24.4 .30 Less than 115VAC/5A 251bs. 
RP1574544X45TXO 48VDC 11.3 .14 2 Cycles 
RP1574544X46TXO 100VDC 5.9 .0.8 

RP170·2300 7200 115/230' 3.5 .5 Less than SPST 851bs. 
450 4500 lxlO' VAC 2 Cycles 3 NC/4 NO 

RP130·2330 1500 115 VAC' 5.1 .9 600 VAC/10A 251bs. 

WRITE FOR OUR VACUUM CONTACTOR CATALOG NO. C403. 
* 110 VDC Option Available 

ITT J E N N I NGS."lEM.970.''' ... '',." .. ".' ........ '22· ",,"'.02, . . 
DIV1SION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

1-2320 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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Industrial Vacuum Interrupters from ITT Jennings offer 
many advantages over air, oil or hermetically sealed 
alternatives. They are generally smaller, less expensive 
to install and maintain, faster, and can be used in haz
ardous or corrosive environments because of the vacuum 
sealed contacts. They are especially recommended where 
dust, high humidity or high altitudes make dielectric 
strength difficult to maintain. 

Specific applications in motor control utilize the models 
RP130, RP170, or RP157 where low "chop" currents 
are needed to protect motor windings, and limit switch
ing transients; They are also ideal for mining and heavy 
industrial equipment applications to 7.2 kV. 

Other ITT Jennings Industrial Vacuum Interrupters are 
used for switching dust percipitator plates where voltages 
to 75 kVDC must be controlled in hazardous environ-

RP157·1 
RP151B 
RP130 RP951 B RTl RT5C 

VACUUM INTERRUPTERS -INDUSTRIAL 
ELECTRICAL 

vacuum interrupters 

ments, and to control RF induction, dielectric and arc 
furnaces. They are also recommended for RF applica
tions such as high power transmitter band switching, coil 
tap, and filter network switching. 

Special Purpose Vacuum Interrupters are used for appli
cations requiring high voltage and current capabilities. 
They are recommended for high power communications 
systems for overload circuit breakers, remote control an
tenna selection, tuning relays, transmission line switch
ing, rapid action crowbar protection, auto grounding for 
DC power supplies and high voltage pulse network 
selection switches. These interrupters are also used for 
coil tap changing, in RF induction and dielectric heating 
units, in primary and secondary control of large indus
trial equipment, high voltage capacitor charging and 
discharging circuits, transient pulse generation, and for 
safety grounding in high capacitance circuits. 

~:~~ 
r~ 

lr· 
RTB RT22 RF20B RP2339 

MECHANICAL 
Line to Full Wave Momentary Contact Contact Mechanical 

Line Max. 50/60 Hz Impulse Close & 
Voltage Withstand Withstand Continuous Interrupt Latch Contact 

Model @50/60 Hz Voltage. Voltage Current Current Current Stroke 
Number KV, (RMS) KV,RMS KV, Crest Amps, RMS Amps, RMS Amps, RMS Inches 

RP130' 1.5 6.5 30 450 4500 .2S,OOO .09 

RP157·1 * 5 11.5 45 300 4500 2S,OOO .110 

RP170* 7.2 20 60 450 4500 55,000 .187 

RP151B 5 21 60 200 2000 20.000 .160 

RP951B 5 27 60 600 4000 20,000 .25 

* Chop Current is less than 1.5 amps in a 30 amp circuit with an impedance of 1000 Ohms. 
** Consult factory for extended life to 250 x 104 operations. 

VACUUM INTERRUPTERS - SPECIAL PURPOSE 
ELECTRICAL 

50/60 Hz Contact 
With· Resist· 

Line to Voltage, KV Peak stand Continuous Current Amps ance 
Model Voltage 1'0hms, 

Number DC 300 kHz 10MHz 30MHz KV, RMS DC 300kHz 10MHz 30 MHz Max. 

RTI 30 25 IS 50 90 25 15 300 

RTlG 30 50 200 300 

RT5C 15 12 9 25 30 22 IS 10 

RTS 50 30 25 50 SO 40 35 150 

RTSA 40 60 300 300 

RT22 22 15 10 25 40 25 20 1.0 

RF20B 40 30 20 40 400 220 100 0.4 

RP233B 40 35 25 40 50 45 35 0.4 

SEND FOR 20 PAGE VACUUM INTERRUPTER CATALOG. 

Opening/ Opening Moving Life @ Rated 
Closing Force from Weight Part Current 
Velocity 1 Atmos. Lbs./Oz. L~~ii~~. Operation 
Fl./Sec. Lbs. Nom. x HJ4 

1.1/2.5 12 .8 .3 100 

2.5/2.0 10 1.1 .4 200 

2.5/2.0 16.5 2.7 .6 100'-

1.0/1.0 2.5 2.0 .25 25 

2.5/2.0 15 7.0 1.5 50 

MECHANICAL 
Added 

Contact Force Contact 
Opening! Required Force, Lbs. Mechanical 

Contact Closing for Speci· for Max. Weight Life@ 
Stroke Velocity fled Gap Current Lbs. Full Gap 
Inches (FpS) lbs. Rating Max. Ops. x 10' 

.09 1.0 10 30 2 ~ 

.09 1.0 10 30 2 10 

.156 1.0 15 30 1 10 

.16 1.0 10 30 3 10 

.16 1.0 10 30 4 10 

.07 1.0 14 10 1 25 

.10 N/A 15 24 3 100 

.13 1.0 6 10 1 10 

ITT J E N N I N GS D.pt. EM, 97D M."",.,;, ." .• ", J.", CA '"'' • .Dm 292"''' 

DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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MODULAR PUSH BunON SWITCHES 
"Creafive Swifchmakers" for Home Entertainment Products and Test Equipment 
It it's a better switch you need ••• better switch fo Schadow! 

CHASSIS DIMENSIONS FOR 
· SERIESF 

better switch ••• here's why ... 

NOTE: Maximum stations to be grouped in one 
interlocking action. 10mm·l0112.5mm-23/15mm-
23/17.5mm·23/20mm·19 

~ ___ ._21~~ 

HAND WIRING AND FLO-SOLDERING 
CONNECTIONS ARE STANDARD 
• Solder lugs on top for hand wiring 
• PC spikes at bottom for flo-soldering 

SUPERIOR MODULAR CONSTRUCTION 
• Ease of maintenance ... switch plunger 

with sliding contacts is removable from 
the front without disturbing electrical 
connections 

TECHNICAL DATA 
Contact Resistance .•.................. 4-6 mOhms 

after 25,000 cycles ................. 6·20 mOhms 
lifetime Expectation Interlocked (50,000) 

Momentary, Push Push (100,000) cycles 
Material of Conslruction 

Fixed contact. Brass/Silver Plated ....•..... 0002" 
Moving contact ....... Bimetal Brass/Silver .0004" 

Plunger Material. ... Polycarbonate V·O rated or Oelrin 
Contacts ........................... Non·shorting 
Housing Material .. : .•.... Polycarbonate V·O rated or 

FSERIES 
For additional 
terminal configu· 
rations consult 
lactory. 

F-6U 
6P DT 

Glass Reinforced Nylon 

INDIVIDUAL 
COIL SPRING LOADED 
MOVING CONTACTS 

• The coil spring-loaded contoured moving 
contacts have been designed to provide 
balanced contact pressure for optimum 
surface to surface interface with the fixed 
contacts •.. assuring reliable performance 
in low voltage (dry circuit) applications 

• Long term low contact resistance 
• Constant coil spring tension at the contact 

pOints provides positive self-cleaning action 

MODULE 
ADVANTAGES 

• Enclosed housing protects Inner contact 
area from dust and foreign intrusions 

• Fixed terminals are "staked" in pOSition, 
providing an extra seal to help prevent 
wicking of solder or flux 

• Molded PC Board Standoffs, front and 
back, on bottom side, assure parallel 
mounting 

Terminal Board Material .........•...•.. High Grade 
Paper Phenolic or V·O rated material. ..... Series F 

Key pressure with 2POT .................... 28 oz. 
Key pressure with 4POT .................... 32 oz. 
Key pressure with 6POT .................... 35 oz. 
Key pressure with 8POT .................... 42 oz. 
Key pressure with 10POT ................... 46 oz. 
Key pressure with Power Switch .......•...... 42 oz. 
NOTE: Lighter key pressures available, contact factory 
for details. 
NOTE: For switching applications requiring flame retard· 
ant materials, contact factory. 

MODULE 
DIMENSIONS 

2POT 
4POT 
6POT 
8POT 

10POT 
16POT 

x y 

.827 1.670 
1.300 2.143 
1.772 2.615 
2.244 3.087 
2.716 3.559 
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TOP.~ 
~.335 

h4it:3s41 
SIDE 

. .130 PC BOARD 

~~!i~~~~~:JII~~::::L~' ~Ii' STANDOFF~ --11-.031 ___ ~76 BOnOM 3~4 ~.236 
t , 

t 
.386 

I 
256-L.!::x_~843=j 

All dimensions In inches ~ 

ITT ;< Dept. EM, 8081 Wallace Road, Eden Prairie, MN 55344 • (612) 934·4400 
TWX 910·576·2469 • TELEX: 29·0556 . 

• Manufacturing facilities in I TT Schadow I n C Minneapolis, Minnesota; Etnbeck, W. Germany; W. Berlin, Cucq, Dole, Franc~ and Singapore 
In Canada: ITT Components, 4001 Chesswood Dnve, Oownsv,ew, Ontano M3J 2R8 

(416) 630·7971 • TELEX: 06·22703 
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5100 SWITCHES 5100 

NEED 
GRAPHICS? 

right on the button ••. 
Rectanfllar buttons also can be snapped 
on vertically to provide more selection of 
larger buttons on smaller chassis spacing. 
Standard colors shown .•. other colors 
to match or contrast with your equipment 
available on special order. standard buttons for Series F and G Switches 

Several examples are shown below. 
Your specific requirements quoled on 
request. (Graphics pictured on FA 100 
push buttons) 

N30 TV-S rated 
power switches 

(Also available with 2PDT 
low voltage auxiliary con
tacts) UL, CSA, VDE Ap
proved. 

Reclangular buttons also 
can be snapped on verti· 
cally to provide more selec· 
tion of larger buttons on 
smaller chassis spacing. 
Standard colors shown ... 
other colors to match or con
trast with your equipment 
available on special order. 

FI.12 • H·3 
FI.IS· H·3 
FI.21 • H·3 
Diameters: :m: .. 433", 

Lengths: .472", 
.591" •• 827" 

~M~Plh: 

Sund.rd 
Minimum 
Spacinl: 
12.5mm 

Colors: Blal:kl 
Met.1 Cap 

FSC 
Wldlh: .386" 
Heilht: .217 M 

Lenllh:· .441-
Stand,rd 

Minimum 
Splcinl: lOmm 

Colors: 
White. Blick. 
G .. , 

FE 
Wldlh: .681" 
H,I.ht: .23F" 
Leneth: .472"
Standard 

Minimum 
SPiein.: 
17.5mm 

Colors:Blatk, 
White. Grey. 

ii, 
II 
-I 
• • • 

!----:="1681-----1 
1.992-: I 
I .295 .295 -I-=r 
: ~"" .... .. 
• C"'f') ""': 

I 

LI57 

FiI 
Di.meter. .346-
Lenllh: .413-
Stlndlrd 

Minimum 
Spacing: lOmm 

Colors: BliCk, 
While. G .... 
Red, Green. 
Chrome 

FI.12· H·4 
FI.IS· H·4 
FI.21· H·4 
Di.meters: 
:~U:, .394-, 

Lenllhs: .472 -, 
.591", .827" 

ClIp Depth: 
.079-
Standard 
Minimum 
SPlcinl: 
12.Smm 

Colors: Bllckl 
Metal Cop 

FSD 
Width: .484-
Height: .276" 
Lenllh: .413-
Stlnd.rd 

Minimum 
Spicing: 
12.Smm 

Colors: Blatk. 
While, Gre, 

FSA 
Width: .677-
Height: .315-
Lenllh: .512" 
Stlndard 

Minimum 

-¥~~~~: 
Colon: BliCk, 
Whila. are, 

Inserts: Silver 
or Gold 

~ 
tl 
II 

• 
• 

r·2C3 
Dllmeter: .394" 
Lenllb: .433-
Sbndlrd 

Minimum 

fr.~~:.: 
Colon: Chrome' 
BliCk, Blick/ 
Bilek 

F1.12· H·5 
F1.15· H·5 
FI.21 • H·5 
Diameters: :::8: .. 480-, 

Lenllhs: .571-, 
.689", .925-

Cop Depth: 
.571-

Slandlrd 
Minimum 
SPlcinl: 
12.5mm 

COlors: Blackl 
Chrome 

FUI2 
Width: .470-
Heighl: .216-
L,nllh: .440" 
Standard 

Minimum 
Spaeln,: 
12.Smm 

Colors: Bladr, 
White, Grey, 
R,d 

FA 
Width: .772-
Hellht: .394-
Lenllb: .453-
Stlndlrd 

Minimum 
Spacin.: 20mm 

Colon.: Blick, 
White, Grey, 

Series NE 1S/F 
line switches 
(Also available 
with 2PDT low 
voltage auxiliary 
contacts) UL, CSA, 
VDE Approved, 4 
AMP 250VAC. 

, , 
I, 
I 
-• " II 

• M"?,f" 

I 

FZ 
DiarnitGr: .304" 
Lenllh: .842-
Stlndard 
Minimum 
Spaelnl: 
12.5mm 

COlon: 
Bilek/Bile" 
White/Black, 
WhIIt/Red. 
Red/BlleII, 
RedIG ... 

fill 
Diameter: .473" 
Lenllh: .492-
Stlndord 

Minimum 

fr.~~:.: 
Colors: Red, 

White.Blaek. 
Gre"Green 

.. • 
FS8 __ 

Width: .579-
Height: .291- _ 
Lenllh: .433-
Slandlrd 

Minimum III Spleinlil:: 15mm " , " 
Colors: BliCk, . 
Whit., GillY. 
Red,Chrome • 

04-7060-GO 
Widlh: .487-

I Height: .487" 
Lenllh: .590-

~18g!Pth: 
~. 

standard 
Minimum 

'Spacinlil:: 
12.5mm 

Colors: Spun-
finish Chrome 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2323 



5100 

ITT Schadow inc 
OCSO Series Key Switches 
(Full Travel) 
The OC50 Series exceptional reliability 

SWITCHES 510Q 

(0 0 KEYSTEM EXAMPLE) 
TOP VIEW SIDE VIEW 

. t 
. ;:A-, .620 sa. .500 ± .004 

and outstanding performance is achieved 
through ITT Schadow's patented dia
phragm process which sandwiches two 
gold-plated contacts between Mylar" and 
stainless steel to permanently protect 
them from damage and environmental 
contamination. 

• Modular construction 

~
048~) 

::t:J (15.75) 

-.l 
'(j27~±10~t 

.110(2.79)J 
• Tease-proof action 
• Tactile feedback 
• Contact bounce less than 2 milliseconds 
• Membrane contact 

.192 (4.88) 
2 PLACES MOUNTING 

HOLE FOR 
SELF· 

TAPPING 
SCREW 

OC60 Series Key Switches 
(Full Travel) 

(DC61-01 EXAMPLE) 
TOP VIEW SIDE VIEW 

. ~ .
670R 

BOTTOM VIEW 

The ITT Schadow OC60 Series Key 
Switches are value engineered to achieve 
the highest possible performance at a 
much lower cost than conventional me
chanical switches. 

• Choice of 3 low profile 
• Trifurcated gold-Inlayed contacts 
• Snap fit sub panel mounting 
• Tactile feedback 
• Variety of actuation forces 
• Momentary or push push action 
• 61-01 complies with European O.I.N. 

specifications 
• Modular construction 

06 Series Key Switches 
The 06 is a single pole, single throw nor
mally open key switch specially designed 
for digital electronic control. Its small size 
enables keyboard design with minimum 
center spacing of .500 (12.70mm). The 
commoned terminals offer the possibility 
of X. Y coding by 4sin9 a single sided 
printed Circuit Board. 
Built-in buttons (square or round) are 
available in several colors and have been 
designed to fit directiy onto front panels. 
The total travel of .031 (O.80mm) com
bined with the snap effect provide the user 
with a smooth, gentle yet positive tactile 
feedback. 

(17.02) r-: 620' 

. (52~~) ~1~1575) 'f 
.L 0 .620 

~ . (15.75) 

t-:- r:'sa 
(5.33) (6.88) 

D.I.N. Compliance 
ITT Schadow's OC61-01 and OC61-02 Full 
Travel Key Switches are among the lowest 
prOfile module Key Switches ever built. This 
low profile conforms to strict European health 
and safety regulations by complying to their 

PAD 
.093 DlA. 

(2.63) 

O.I.N. standard. So if you are now selling or 
ever plan to sell to the European market, you 
owe it to yourself to take a look at these low 
profile switches. 

ELECTRICAL DATA 
• Tactile feedback 
• Three package styles 
• Eight colors 
• Commoned terminals 
• Smail size .500 (12.70mm) 
• Low cost 

1·2324 

SR 12.3mm wide x 
17.1mm 

5T 17.3mm wide x 
17.1mm (pictured) 

- --
Electrical diagram SPST NO 
Contact resistance 
Breaking capacity 
Insulation resistance 
Dielectric strength 
Inter-terminal capacity 

SRL (LED factory or 
customer installed) 
12.3mm wide x 17.1mm 
(pictured) 

STL (LED factory or 
customer installed) 
17.3mm wide x 17.1mm 

Electrical diagram SPST NO 
<2Dmll Contact bounce 
10 mA/35VDC Life (nominal current and voltage) 
10D.OOO Mil Temperature range 
500 V Climatic category 
1 pF Solderability 

Digitast for use with 
DIP packages, con
sistent tactile feel, 
SPOT momentary 
spring loaded con
tact, less than 1 ms 
contact bounce, 24v 
10ma or60v looma 
ratings. Mechanical 
life greater than 1 
million operations. 
Available with built 
in LED. PCB mount
ing. Hot stamped 
graphics available. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

3ms 
500,000 Cycles 

20°C to +65°C 
21 days 
235°C during 5 seconds 

EEM 1983 



5100 SWITCHES 5100 

COS\. ~fl.c\. "'" 
\0" ~CO~ i\\i ~~\ "9 
'90\~ \(\\.e~. \. \\Y ~e(\\l 

~. ~eS\. ~ V' ~'90 
,,\CJ ~ ~ • G CO MD Disc module: Extra-flat momentary con-

~~ tact module. Shorter stroke configuration 

¢ ~. _~'j.'(O installable directly on printed circun board. 

1000 1~11 _ 

'" 

\.~ e\V Enables you to design your own keyboard 
~fI.'( adapted to your own specific needs. 

O~~ ED PU-S-h~bu-t-to-n--s-w~it-c-h-a-s-se-m--bl-y-W-i-th--a---1-![:--'-;~---~-jJi---'---'"-;'~------------------------' 
~~."....... momentary action contact and incorporat· ". ',0', ... -

ing the unique design disc switch. The 
switch Is designed for direct insertion Into 

" •• ,,, ..... / , .... ".. printed circuit boards. Two principal ad- -,,,.,". 

The Disc switch is built around two 
contact diaphragms separated by 
an insulating material. The profile of 
each of these two diaphragms is 
such that, under the action of 
applied pressure on the upper 
dome, n is momentarily collapsed, 
making instant positive, 3 point con
tact with the lower diaphragm. 

~ ,.~,,,.~y 
• High Reliability ... 10 X 10" 
• SeH Cleaning . 
• Broad Range of Switching Pow

er ... from a few milliwatts to 30 
watts. 

• Low Bounce (less than 100 mi
. croseconds) 

PUSH BUTTON SWITCH SERIES 
Option Guide: To allow quick option se

lection at a glance. 
L T Series Light Touch Push Buttons: The 

Light Touch Series of push button 
switches offers all the reliability and 
versatility of the F Series switch sys
tem with dramatically lower actuation 
forces. 

F Series Miniature Push Button: The F 
Series miniature push button switch 
forms a versatile system of modules 
designed for reliable performance in 
low voltage (dry circuit) applications. 

F Series Power Switches: F Series power 
switches form an integral or stand 
alone option to our standard F Series. 
All mechanical functions performed 
by the F Series are available in the 
power switch offering with the excep
tion of lockout. 

F Series Options: 
• Panel Mount, ZF and FPM 
• Lampless status indicators 
• Illuminated buttons 
• Non-illuminated buttons 

KEY SWITCH SERIES (Low Travel) 
Digitast Series: The Digitast Series key 

switch is specially designed for use 
with dual in-line packages, yet offers a 
wide variety of options. 

REK Series: The REK Series key switch 
is designed for switching low current 
loads utilizing a patented contact sys
tem resulting in high reliability and 
long operating life. 

Disc Series: The Disc Series key switch is 

vantages of the MDP switch are the short '[De 
stroke (only 0.5 mm) and the crisp tactile . ··4 
feel. l ;,".1''';' ___ 

MDP Push button switch assembly with 
a momentary action contact and incor
porating the· unique design disc switch. 
The switch is designed for direct inser
tion into printed circuit boards. Two prin
cipal advantages of the MOP switch are 
the short stroke (only 0.5mm) and the 
crisp tactile feel. Contact arrangement: 
single, normally open contact with mo
mentary action. TERMINALS: tinned ter
minals - 0.8mm dia. x 4mm long. SOLD
ERING: Since the disc switch is com
pletely· sealed, it can be flow soldered. 
PUSH BUTTONS AND ·KEYS: dimensions 
(mm) 12.7 x 12.7 x 3.4 (7.62 with key) . 
STANDARD COLORS: red, blue, light 
grey, dark grey. 

rfP9lAn to JJJ 
, q. 0 61''''0, 

: . ..... _, .. ,... 
t_~ • ~ • __ 

built around two contact diaphragms 
separated by an insulating material de
signed for instant contact with the 
advantage of being a ·self-cleaning 
contact with tactile feed back. 

06 Series: The 06 Series key switch is a 
single pole, single throw key switch 
designed for digital electronic control 
allowing keyboard design with a mini
mum center spacing of .500 (12.70). 

KEY SWITCH SERIES (Full Travel) 
DC50 Series: The DC50 Series excep

tional reliability and outstanding per
formance is achieved through ITT 
Schadow's patented diaphragm proc
ess which sandwiches two gold-plated 
contacts between mylar and stainless 
steel to permanently protect them from 
damage and environmental contamina
tion. 

DC60 Series: The DC60 Series key 
switches are value engineered to 
achieve the highest possible perfor
mance at a much lower cost than con
ventional mechanical switches. 

ROTARY SWITCH SERIES (Closed Deck) 
RT·A Series: The RT-A Series rotary 

switch is a PC or panel mounted switch 
with the shaft perpendicular to the PC 
Board for mounting with components 
such as displays and indicators. 

RBP-12 Series: The RBP-12 Series rotary 
switch is designed with index and con
tacts contained within a single molded 
plastic case with many contact varia
tions available. 

MIL Series: The MIL Series rotary swit.ch. 

is a totally sealed miniature rotary that 
can be custom built to fit almost any 
packaging requirement. 

ROTARY SWITCH SERIES (Open Deck) 
MA/MAY /MAO/MO Series - SZ/SZV / 

SZO/SZV Series: The MA and SZ 
Series low current rotary switches can 
be ordered with multiple contact styles 
in silver, silver plated or gold. 

Please write to your nearest Sales Office 
or Distributor, or to ITT Schadow for a 
free copy of the 1983 ITT Schadow prod
uct catalog. This catalog covers the fol
lowing switch series. , . 

© 1983 International Telephone and Telegraph 
. Corporation 

Printed in U.S.A .• All Rights Reserved 

ITT ITT Schadow inc I Dept. EM, 8081 Wallace Road, Eden Prairie, Mr-i"55344·. Cii"(2) 934·4400 
TWX 910·576·2469 • TELEX 29·0556 

Manufacturing facilities in 
Minneapolis. Minnesota; Einbeck. W. Germany; W. Berlin, cuca and Dole, France: and Singapore 

In Canada: ITT Components. 4001 Chesswood Drive, Downsview. Ontario M3J 2R8 
(416) 630-7971 • TELEX: 06-22703 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2325 



5100 SWITCHES 5100 

Series "A" Miniature Rotary Selector Switches 
QPL MIL-S-3786 • TOTALLY ENCLO$ED 

• EXPLOSION PROOF 

. 
Series 
A·22 

Series 
A·30· 

Series 
A·36 

Series 
A·45 

Series 
A·60 

Max. Positions: 24 
Body Diameter: 2" 

Max. Positions: 18 
Body Diameter: 2" 

Max. Positions: 16 
Body Di.ameter: 1.5" 

Max. Positions: 12 
Body Diameter: 1.036" 

36°Alf/J 
Max. Positions: 10 
Body Dia meter: 1.036" 

45°. 
Max. Positions: 8 
Body Diameter: 1.036" 

ELECTRICAL RATING: 
5 amps 115 v' ac Res. 
3 amps 28 v de Res. 
2 amps 28 v de Ind. 

A15-1 Series 1 pole/deck 
A15-2 Series 2 pole/deck 
A15-3 Series 3 pole/deck 
A15-4 Series 4 pole/deck 
A15-6 Series 6 pole/deck 

ELECTRICAL RATING: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available only in single pol~ 
per deck construction. 

ELECTRICAL RATING: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

A22-1 Series 
A22-2 Series 
A22-4 Series 

1 pole/deck 
2 pole/deck 
4 pole/deck 

ELECTRICAL RATING: 
2 amps 115 v ac Res. 
1 amp 28 v dc Res. 
0.5 amp 28 v de Ind. 

A30-1 Series . 1 pole/ deck 
A30-2 Series 2 pole/ deck 
A30-3 Series 3 pole/deck 
A30-4 Series 4 pole/deck 
A30-6 Series 6 pole/deck 

II'M" Series 
See Mll-S-3786/4 

ELECTRICAL RATING: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28·v dc Ind. 

A36-1 Series 1 polejdeck 
A36-2 Series 2 pole/deck 

"Mil Series 
See MIL-S-3786/4 

ELECTRICAL RATING: 
5 amps ·115 v ac Ras. 
5 amps 2S v de Res. 
2.5 amps 28 v de Ind. 

A45-1 Series 1 pole/deck 
A45-2 Series 2 pol9/deck 

"Mil Series 
See MIL-S-3786/4 

AfJII ELECTRICAL RATING: 600 5 amps 115 v ac Res. 
• 3 amps 28 v de; Res. 

2 amps 28 v dc Ind. 

Available only in single pole 
Max. Positions: 6 per deck construction. 
Body Diameter: 1.036" "M" Series See MIL-S-378f?/4 

ELECTRICAL RATING: 
5 amps 115 v ac Res. 
5 amps 28 v de Res. 
2.5 amps 28 v dc Ind. 

Available only in single pole 
Max. Positions: 4 per deck construction. 
Body Diameter: 1.036" "M" Series See MIL-S-3786/4 

Series Index 
'AA30 - 300 

AA36 - 360 

AA45 - 450 

ADJUSTABLE STOPS 
Max. Positions: AA30-12 AA36-10 AA45-8 
Body Dia.: 1.036" Meets M IL-S-3786 

Series "B" Micro-Miniature 
Rotary Selector Switches 
• TOTALLY ENCLOSED • EXPLOSION PROOF 
• UNITIZED CONSTRUCTION 

All switches offer maximum pro
tection against radio frequency 
interference. 
Body Diameter: .623" 
Electrical Rating Continuous: 
8 amps at 28 v dc 
Switching Rate: 
o to 0.25 amp resistive 
o to 28 v dc 
o to 0.25 amp resistive 
I) to 115 v ac 
o to 0.12 amp inductive 
o to 28 v dc 

Series 
B·30 

Max. Positions: 12 
Body Diameter: .623" 

Torque: 5 to 9" ounces 
Contact Resistance: 
.005 ohms average 
Insulation Resistance: 
100,000 megohms minimum at 
100 volts 
10,000 megohms minimum at 
500 volts 
Designed and Built to meet the 
environmtlntal and functional 
requirements of MIL-S-3786 

B30-1 Series 1 pole/deck 
B30-2 Series 2 pole/deck 
B30-3 Series 3 pole/deck 

"M" Series 
See MIL-S-3786/13 

Series 
B·36 1--__ ....1 
36~ 

B36-1 Series 1 pole/ deck 
B36-2 Series 2 pole/deck 

uM" Series 
See MIL-S-3786/13 

Max. Positions:' 10 
Body Diameter: .623" 

Series 45°""~ 
B·45 ~ 

Max. Positions: 8 
Body Diameter: .623" 

B45-1 Series 1 pole/ deck 
B45-2 Series 2 poilli deck 

"M" Series 
See MIL-S-3786/13 

EUCTRICAL HARDWARE PRODUCTS FOR AIRCRAFT 

EXTERNAL 
AMMETER 
SHUNTS 

'1."' .. 1. n·· m ~~ " 

• nEXIB!.E'" ..... BlIES 

MILoS-&l·B f f ~-.---~""".:;¥' ..... ;;;;;:;:1J!l!. _.1 ~l!'!!!I!II*:eC':} 

BUS BARS BONDING JUMPERS 

JANCO CORPORATION 
Box 3038 • 3111 Winona Ave., Burbank, CA 91504. (213) 846-1800 • TWX 910-498-2701 

1'2326 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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Series "e" Rotary Selector Switches 
Series 
C-22 

22~ ° .... ;.~1'; ELECTRICAL RATING: 

2 ';"~'...) 10 amps 115 v ac Res. 
'Jf,\ • ",".\i~'!;' 10 amps 28 v dc Res. .;- "~~:'l: 6 amps 28 v dc Ind. \;.J Available only in single pole 

Max. Positions: 16 per deck construction. 
Body Diameter: 3" Screw terminals only. 

Series 
C-30 

Max. Positions: 11 plus off 
Body Diameter: 2.180" 

Series 
C-36 

ELECTRICAL RATING: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 
5 amps 28 v dc Ind. 

C30·1 Series 1 pole/deck 
C30·3 Series 3 pole/deck 
Screw terminals only. 

ELECTRICAL RATING: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 
5 amps 28 v dc Ind. 

Max. Positions: 9 plus off 
Body Diameter: 2.375" 

Available only in single pole 
per deck construction. 
Screw terminals only. 

Series 45°'3 ELECTRICAL RATING: 
':" 10 amps 115 v ac Res. 

C 45 ~ .. ill 10 amps 28 v dc Res. 
- ~, ~ 5 amps 28 v dc Ind. 

,-' C45·1 Series 1 pole/deck 
Max. Positions: 7 plus off C45·2 Series 2 pole/deck 
Body Diameter: 1.93" Screw terminals only. 

Series 
C-90 

Max. Positions: 4 
Body Diameter: 2.12" 
Screw terminals only. 

GENERAL SPECIFICATIONS 
All switches offer maximum protection 
against radio frequency interference. 
ELECTRICAL RATING: 

Carry 10 amps continuous. 
Make and Break - see individual 

switch data. 
VOLTAGE DROP: 

0.1 volt or less at rated amperage. 
Initial Contact Resistance: .003 ohm. 

LIFE: 
10,000 double cycles make and 

break rated amperage. 
TORQUE: 

1 to 3 inch Ibs. 
SWITCHES DESIGNED AND BUILT 
IN ACCORDANCE WITH THE 
FOLLOWING SPECS.: 

M I L·S·6807 (rotary switches enclosed) 
M I L-S·3786 (rotary switches) 
MIL·E·5272 (environmental testing) 

ELECTRICAL RATING: 
1 pole construction: 

15 amps ReS. 115 v ac 
15 amps Res. 28 v de 
10 amps Ind. 2B v dc 

2 pole construction 
7.5 amps Res. 115 vac 
7.5 amps Res. 28 v dc 

5 amps Ind. 28 v dc 
C90'] Series Ipole/deck 
C90· Series 2 pole/ deck 

. ON MOST OF THE 

~~lIg~~~J-I;li'!h~~i 
ARE AVAILABLE: 

• O·ring Shaft and 
Panel Seal 

• Combination of Decks 
• Bridging contacts 
• Momentary positions 
• Isolated positions 

• Adjustable stops 

• Solenoid driven 

'. Keylock 
• Gang switches 

• Concentric shaft 
switches 

TYPICAL UNIQUE APPLICATIONS OF JANCO ROTARY SWITCHES .,. DOUBLE MOMENTARY ACTION 
Push button switch designed for grip 
stick applications. Actuation to first 
momentary detented pOSition closes first 
circuit. Second detented position com· 
pletes second circuit. 

FEATURES UNIQUE oN·oFF OPERATION 
Actuated by pulling knob out and rotating to 
"on" positions. While in lion" positions, cir
cuitry cannot be shut off until knob is reo 
turned to "off" position and depressed. 

JET ENGINE START SWITCH 

MASTER COMMUNICATIONS SWITCH 
Provides standard coded outputs and 
offers unique switching functions by 
longitudinal shaft movement. Momentary 
or maintained contact positions actuated 
by pulling shaft. 

Knob is depressed and contacts are held in by 
the solenoid. After jet engine reaches desired 
RPM, system removes power disengaging 
solenoid. lighted knob indicates function. 

Series "0" Pushbutton Rotary Switches 
QPL MIL-S-22710 

FEATURES: • Totally enclosed, explosion proof. • Printed·circuit 
construction. • Black or white numbers on black or white background 
indicate switch positions (black numbers on white background for 
lighted switches). • All standard codes available. Available in 8, 10, 
12 or 16 positions. • Plastic covered buttons, available in black, red, 

green, yellow, white or 
blue. 

MAKE AND BREAK 
.125 amp res. at 28 

v dc and 115 v ac 

I 
.05 amp indo at 

D45U 45° 8 28 vdc 

D36U 36° 10 PUSH FORCE: 
55 oz. max. 

D30U 30° 12 CONTACT RESISTANCE: 
Initial .100 ohms 

I 
After life .160 ohms 

D22B LIFE: 
22V2° 16 50,000 cycles 

D22U Cycle consists of 
720° rotation 

INSULATION 

t 
RESISTANCE: 

D45B 45° 8 5,000 megohms 

D36B 36° 10 ALTITUDE: 
70,000 ft. 

D30B 30° 12 TEMPERATURE RANGE: 
-65°C to +85°C 

DA45U 45° 8 
PLUNGER TRAVEL: 

.180 approx. 

DA36U 36° 10 DIELECTRIC STRENGTH: 
750 volts RMS 

DA30U 300- 12 WEIGHT: 
Ih' oz. approx. 

Series "E" Rotary Selector Switches PRINTED 
CIRCUIT 

~~r~~~~~~ i.O~ ~1> ~/,. 

• EA45 45° 8 
EA36 36° 10 
EA30 30° 12 

MINIATURE EA22 22° 16 .. EB45 45° 8 
EB36 36° 10 

MICRO- EB30 30° 12 
MINIATURE 

, EC45 45° 8 
EC36 36° 10 

'-"o' . EC30 30° 12 
EC22 22° 16 
EC18 18° 20 

MINIATURE 
EC15 15° 24 

• Totally enclosed, 
explosion proof. 

• Printed circuit 
construction. 

• Make and break: 
.125 amp Res. @ 

28 v dc 
.125 amp Res. @ 

115 v ac 
.05 amp Ind. @ 

28 v dc 

• All standard codes 
available. 

• Current carrying 
capacity, 3 amps 
continuous. 

• Will meet or exceed 
the environmental 
requirements of 
MIL·S·3786 and 
MIL·S·22710. 

dANCO CORPORATION 
Box 3038.3111 Winona Ave., Burbank, CA 91504. (213) 846-1800. TWX 910-498-2701 
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~;;;x PUSH BUTTON CONTROLS 
\0---0 • 

When your product demands the best switch the industry has to Series 1400 
offer, examine the good looks and. fine touch of a long lasting 
Ledex push button switch. 

You can combine logic level switching (10 mA/5VDC) and high· 
current switching (GA/250VAC) on one ganged switch. 

You can get more interrelated options than any other similar 
switch available today-momentary, push/push, reciprocal re
lease, master release, interlock, and emergency "all off" as 
required. 

You can also get the most reliable delivery scheduling in the 
industry. Series 1500 

Test a pre-production prototype. Ask for our Push-Button 
catalogs. 

SPECIFICATIONS 

Series 1400 1500 75 1800 

Module 1-20 per frame 1-15 per frame Single Unit 1-20 per frame 
Capacity 

Rating 4A/125VAC 16A/250VAC 4A/250VAC 10mA/5VDC 
2A/250VAC 6A/250VAC 

Contact Silver (STD.) Silver plated Copper/Silver Silver plated 
material Gold (Optional) brass alloy brass 

Terminals Solder or P.C. Spade Solder Solder or P.C. 

Illumination 6, 12, 24V lamps Nonilluminated 6,12,24V 2, 12, 24V lamps 
lamps Single or dual 

Cap size %" x :Y4" .49" x .97" .709" dia. %" x :Y4" 
:Y4" X :Y4" .709" x .709" l1," x :Y4" 

.709" x .945" %"x~" 

Cap Colors Red, Yellow Red, Yellow Red, Yellow Red, Yellow 
Green, Blue Green, Blue Green, Blue Green, Blue 
Black, Grey Black, White Clear Black, Grey 
White, Clear Light & Dark White, Clear, 

Grey split screens 

Legends Hot stamp ·Hot stamp Film Hot stamp 
Engraved Engraved insert Engraved 
Film Inserts Film inserts 

Function Momentary Momentary Momentary Momentary 
Push/push Push/push Push/push Push/push 
Reciprocal Reciprocal Keylock Reciprocal 

release release release 
Master release Master release Master release 
ReCiprocal + 

Master 
Reciprocal + 

Master 
Reciprocal + 

Master 
release release release 

Interlock Interlock Interlock 

Switching 2P2T INO 3NC thru IP2T thru Lo-Ievel to 
per module Non-shorting 4NO INC 3P2T 4P2T 

Non·shorting Non·shorting HI-level to 
1NO 2NC 

License rights by RAFI of West Germany I 

P.O. Box 427 
Vandalia, Ohio 45377 U.S.A. 
Phone: 513-898-3621 

Series 75 (Key switches also) 

Series 1800 

102328 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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5100 SWITCHES 5100 fiE. STEPPING SWITCHES/CIRCUIT SELECTORS 
\. __ • e 

This catalog provides design guidelines for 
specifying and using hermetically sealed 
switches where high reliability requirements 
or harsh environmental conditions are factors 
that the designer must consider in the appli
cation. 

Several stock models, including compact 
5 pole 2 throw, 49 pole 2 throw, and 39 pole 
3 throw switches, are available for immediate 
delivery. Circuit diagrams and various switch 
control methods are given for each of the ten 
stock models shown. 

Custom engineered programmers, variable 
intervalometers, controllers and management 
systems are provided as examples of how 
packaged switches can be tailored to meet a 
wide range of exacting requirements. 

Ledex Stepping Switches 
Used for relays, transfer switching, remote 
control of predetermined circuit patterns, re
mote sequencing of complex switching ar
rangements, or in programming checkout and 
sequential operations. They are known best 
for their ability to perform multiple switching 
functions reliably, in limited space, and under 
severe operating and environmental condi
tions. Available in open construction, prewired 
modules or as packaged control solutions. 

Write for our catalog. 

lEDEX PACKAGED CONTROL SOLUTIONS 
Here are examples of Ledex Stepping Switches designed into compact, reliable contr~1 packages 
that combine the best characteristics of solid state and electromechanical technologies. 

Whether your problem involves armament con
trols or commercial control functions, there's 
a good chance Ledex has already solved a sim
ilar problem. Our Packaged Switches Catalog 
shows several more detailed examples and 
also includes specifications for 13 hermeti
cally sealed switches available from the shelf. 

Miniaturized Armament Controllntervalometer 
Flat, compact, 12-position stepping switch 
measures only V2" x lY4" X 4V4", fires 19 
rockets, sequentially in pairs. It includes a 
Ledex pulser to control time intervals over 
mil-spec. temperature and voltage ranges. 

Dual Channel Flare IChaff 
Dispenser Programmer 
An all electronic dispenser, except for me
chanical counters, allows programming of 
rate and quantity for flare or chaff dispensing 
by independent or simultaneous channel op
eration. Output pulses of up to 10 amperes 
per channel drive the electromechanical dis
tributor switches located elsewhere in the 
aircraft. This state of the art experience can 
also be put to use in commercial applications 
as well as military. let us interface your re
quirements with a "black box" solution. 

For engineering assistance and technical literature, write or phone: 

P.O. Box 427 
Vandalia, Ohio 45377 U.S.A 
Phone: 513-898-3621 

Ledex Hermetically Sealed Switches 
Engineered to withstand severe shock and 
vibration, such as encountered in aircraft, 
missile and military applications, and to pro
vide added switching reliability in adverse en
vironments. U5ed extensively in aerospace and 
underwater guidance controls, as mode selec
tors, in rocket firing devices, and in a variety 
of military control functions that demand a 
high degree of reliability. There are 13 models 
available from the shelf. 

Write for our catalog. 

Universal Stores Dispenser 
Intervals Variable on Digital Basis 
All solid state and among the most flexible of 
ledex intervalometer designs, this one per
mits the pilot to vary release intervals to any 
rate ranging from 30 ms to 9.99 seconds in 
increments of 10 ms. It includes a stepping 
switch to distribute sequential fire commands. 
Timing tolerance is ± 10% over a voltage 
range of 22 to 32 volts and temperature to 
- 55°C to + 85°C. The package includes 
built-in suppression to protect solid state 
circuitry when switching inductive loads. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2329 
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( LANDIS & GYR) 
4 WESTCHESTER PLAZA, ELMSFORD, N.Y. 10523 • (914) 592-4400 

PRECISION SNAP·ACTION SWITCHES 
Request Catalog 13/12 for full information 

. a variety of types with numerous ranges and variants for 
applications in electrical appliances ... air conditioning ... 
heating controls ... office machines ... vending machines 
· .. electrical instruments ... recorders and phonographs ... 

SERIES XC SUBMINIATURE SWITCH 

Actuation: (1) straight lever, (2) roller lever. 1----'=-.. 
Housing Material: Special polyester resin moulding compound. Self 

extinfjuishing to UL 94. Maximum anti-creep characteristics - KB600. 

• Specially small size, complying with Int'l std (DIN41635, Form B) 
• Wide choice of characteristiCS, terminals, actuating levers 
• Tension-spring snap-action mechanism for longest possible mechanical life 
• High-grade. anti-creep thermosetting moulding material for case 

components, preventing electrical breakdown 
• Plunger can be pressed flush with case, thereby simplifying actuation 
• Special fixing for actuating lever 
• Ambient to 140°C 

SERIES XG STANDARD ECONOMY SWITCH 

Actuation: (1) straight lever, (2) simulated roller lever, (3) bent lever, 
(4) roller lever 

Housing Material: Thermoplastic type 181. Creep resistance KB250, 
test solution F. 

• Complies fully with International standards (DIN41635, Form A) 
• Highest mechanical life (up to 100 Mia operations) 
• High contact pressure, serrated contact surface, and contact 

wiping assures proper contact 
• Electrical rating up to 16 A 250 VAC. With AgCdO-contacts 
. 6 (2) A, 380 VAC available 

i 
SERIES XO BASIC SWITCH WITH HEAVY-DUTY 
TERMINALS & MINIMUM DIFFERENTIAL TRAVEL 

234 

;~ ! 

vehicles ... tested and listed/approved by UL, CSA and most 
European test organizations. The test voltage and current 
values shown are based on international standards established 
by international test specification CEE 24. 

Operating Dllfer-
Force entia I Mech. L1le AC 

Basic (max.) Travel Expectancy Rating, Terminals and 
Bille Charac- Newtons (max.) (millionsol .. VDE 'Connectlon ArrOValS 
Type terlstlcs (ouncas) mm.(ln.) oparatlons) 0630 Typas istlngs 

XC For most 1.70 0.1 10 5(I)A Soldering 
applications; (6.0) (0.039) 250VAC tags, plug (XC, 
h~h mech. connectors. XCC): 
II e PC terminals UL, CSA, 

XCF High elec. 3.00 0.1 10(2)A VDE, 
rating; (10.7) (0.039) 250VAC SPOT SEV, 
switching (changeover), SEMCO, 
security for SPST (nor- NEMCO, 
control of mallyopen, OEMCO 
motors normally 

XCC Low oper. 0.60 0.1 50 2(0.5)A 
closed) 

force; very (2.14) (0.039) 2~OVAC 
high mech. 
life 

XCH Lowest oper. 0.35 0.1 50 10(0.I)A 
force; very (1.2) (0.039) 250VAC 
high mech. 
life 

XGK For most 1.50 0.35 30 10(3)A Plug, solder, UL, CSA, 
applications; (5.4) (0.014) 250VAC lug, screw, VDE, 
high mech. twin plug. SEV, 
life short solder SEMCD, 

XG High elec. 3.20 0.35 5, 16(3)A terminals DEMCO, 
rating. Best (11.4) (0.014) 250VAC NEMCO, 

XGA switching 3.20 0,15 5 16(3)A SPOT UTE, BS 
security at (11.4) (0,006) 250VAC (changeover), 
low voltage SPST (nor-

XGB High mech, 1.50 0.15 ' 30 10(3)A mallyopen, 
life, mean 5.4) (0.006) 250VAC normally 
oper, force closed) 

XGC Lowoper. O.BO 0.15 50 6(2)A 
force; very (2.9) (0.006) 250VAC 
high mech. 
life 

XGH Lowest oper. 0:45 0.35 50 6(2)A 
force; very (1.6) (0.014) 250VAC 
high mech. 
life 

• High grade, anti-creep thermosetting plastic for case and lid 
• Plunger may be depressed flush with case for ease of operation 
• Ambient to 150°C 

XO Rating of 4,50 O.OB) 10 16(3)A Screwter- VDE, 
t6(3)A/380 (16.0) (0.003) 3BOVAC mlnals, flat SEV, 
VAC; min. 20(4)A plug, solder UL, CSA, 
differential 3BOVAC connectors, SEMCO, 
travel, mas- (opt.) screw DEMCO, 
sive term I- connectors NEMCD 
nals and 
numerous SPOT 
variations (changeover) :;lrn 

~ .... -~:_ ":f.:~_ 'f==", .... ~:_ -=~:;=~~~~I-:e.L' --' ~,o.2 • Extreme constancy of operating position 

of actuating 
member 

Actuation, (1) pin plunger, (2) short leaf-spring lever, (3) long leaf-spring lever, 
(41 leaf-spring lever with roller, (5) straight lever, (6) bent lever, 
(7 roller lever. 

Housing Material: Thermosetting plastiC type 181. Creep resistance KB250, 
test solution F. 

• Wide choice of actuating levers and terminal forms 

SERIES XP 
MONOSTABLE 
SWITCH 

Actuation: (1) pin plunger, (2) short leaf-spring lever, (3) long leaf-spring lever, 
(4) leaf-spring with roller, (5) straight lever, (6) bent lever, (7) roller lever, 
(8) straight reversing lever, (9) reversing lever with roller, (10) reversing 
lever with swivel roller, (11) pin plunger, (12) roller plunger. 

Housing Material: Thermosetting plastic type 181. Creep resistance KB250, 
test solution F. 

Unlike the above switches, series XP Is of the push type, with slow-moving 
contact 

• Complies fully with international standards 
• High grade, anti-creep, thermosetting 'plastic for the case 
• Serrated contact surface and contact wiping assure ideal contact 
• Heavy-duty screw terminals 
• Extremely small differential travel from 0.005 mm (0.0002 in.) 

up to 0.08mm (0.003 in.) 
• Ambient to 120°C (standard) 

XP Monostable 3.0 -- I 16(3)A Screwter-
switch w/o (10,7) 250VAC minals, flat 
snap-action. plug connec-
Contact gap tors, solder 
exceeds connectors, 
3mm screw can-
(0,118 In.) nectars with 

reduced base 

SPOT 
(changeover) 

UL, eSA, 
SEV, 
VDE, 
IMO, 
DEMCO, 
NEMCO, 
SEMCO, 
Belgium, 
Finland 

'. Push switch (without snap-action mechanism) mainly for applications, as 
door SWitch In domestic appliances, in copying and vending machines 

• Particularly long over-travel, simplifying actuation of switch 
• Rating of 16 A, 250 VAC 
• Gap of more than 3 mm (0.118 in.) suits it for use as isolating switch 
• Ambient 10 140°C 

1·2330 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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MICRO SWITCH 
The products described in the following pages are 
representative of the thousands of position sensing and 
manual control products manufactured and distributed 
by MICRO SWITCH. For comprehensive catalogs write 
MICRO SWITCH. Freeport. Illinois 61032. Dept. 720E. Or. 

POSITION SENSORS 

Hall effect position sensors 
Hall effect sensors are operated by the 
magnetic flux from a permanent magnet 
or an electromagnet. The sensing ele
ment is a Hall sensor with a trigger and 
amplifier integrated on a silicon chip. 
These integrated circuits have been per
formance tested to over 19 billion opera-
tions. Operating speeds can exceed 
100 kHz. 

SSS ................................... . 
6SS .................................... . 
SSS .................................... . 
9SS Linear output sensor . . .. . ............ . 
SR threaded sensors ...................... . 
AV vane sensors ......................... . 
Application information . .. . ............... . 
MG magnets ............................. . 

XL solid state switches 
XL mechanically operated Hall effect 
switches combine mechanical switch 
operating and mounting convenience 
with solid state reliability. The mounting 
dimensions and mechanical character
istics are similar to the popular V3 snap
action switch. 

ES current sensors 
ES current sensors are used in circuits to 
sense short circuits or other overcurrent 
conditions. They produce a digital signal 
as the current being monitored exceeds 
a specified value. 

Z and A standard switches 
Standard size switches. Ratings to 25 
amps. High precision-long life. Wide 
choice of actuators and terminals. Use 
for general purpose applications. 

SX subminiature switches 

page 2 
page 2 
page 2 
page 3 
page 3 
page 4 
page 5 
page 6 

page 8 

page 9 

page 15 
Smallest snap-action switches from 
MICRO SWITCH. Rated to 7 amperes . 
Choice of actuators and terminal styles. 
Use where the smallest and least weight. 
snap acting switch is essential. • 
SM subminiature switches 
Slightly larger than SX switches. Rated to 
11 amperes. Choice of contacts, actua
tors and terminal styles. Use for com
munications/office equipment and other 
smaller application needs. 

V3 miniature switches 
Standard or low operating forces. Rated 
to 15 amperes. Use for appliance-vend
ing machine and similar applications. 

page 17 

page 19 

TABLE OF CONTENTS 

call (815) 235-6600. For application assistance. contact 
a nearby MICRO SWITCH Sales Office. See listing in 
this Directory. For off-the-shelf products, see your local 
MICRO SWITCH Authorized Distributor listed on pages 
49 & 50. 

MANUAL SWITCHES 

TP sealed rockers 
Sealed rocker toggle series. Standard 
size 1. 2 and 4 poles. Various actuators, 
termination and circuitry. Military and 
UL listings. 

TK industrial toggles 
Sealed toggle series. Standard size. 1. 2 
and 4 poles. Various actuators. termina
tion, and circuitry. UL listings. 

TL sealed toggles . . . . . . . . . .. page 23 
As above but mil. listed. 

TS standard toggles 
Standard size toggles. 1 or 2 pole. Vari
ous actions, circuitry and termination. 
Use where a lower cost standard size 
toggle is required. 

AT toggle assemblies 
Toggle switch assemblies using basic 
switches. Wide variety of ratings, con
tacts. actuators.' terminals, and sealing. 
Mil listings available. 

AML advanced manual line 
AML provides a choice of solid state, 
electronic, or power controls with push
button, rocker,. paddle or keylock actua
tion. Incandescent, LED or neon lighting 
illuminate a wide variety of display op
tions. Single level termination with all 
common types available. Choice of snap
in front mount, strip or matrix mount. 

MML miniature manual line 
MML miniature pushbuttons provide a 
choice of solid state, electronic or power 
duty controls. Plus incandescent or LED 
illumination with printed Wiring board or 
snap in panel mounting. Operating 
modes include momentary, two level al
ternate action or multi-switch interlock. 

Other MICRO SWITCH Products 

Authorized Distributor Directory 

page 21 

page 22 

page 24 

page 25 

page 26 

page 37 

page 47 

page 49 
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. SS Miniature magnetically operated position sensors 

.29H x .40W x .200 plus term. 

SSS 

FEATURES 

• Hall effect sensing 
• Single digital output . .. current sink

ing or sourcing 
• 3 pin solderlquick-connect terminals 

... easy wiring as remote sensor 
• Internally threaded flux concentrator 

... also used as mounting means 
• 4.5 to 5.5VDC or 6 to 16VDC supply 

voltages 

SS ORDER GUIDE 

Sink 

6.0 

6to 16 13.0 Source 

Sink 

4to 10 3.5 Typ. Linear: 

• 
. 21 sq. plus term. 

6SS 

FEATURES 

• Hall effect sensing 
• Dual digital outputs . .. current sink

ing or sourcing 
• 4 pin dua/-in-Iine terminals ... 

printed circuit board or standard DIP 
socket mounting 

• Optional flux concentrator 
• 4.5 to 5.5VDC or 6 to 16VDC supply 

voltages 
• Unear output sensor available ; .. 4 

to 10VDC supply voltage 

SmA 

20mA 

10mA 

20mA 

Differential outputs 
'With flux concentrator. 

MICRO SWITCH, a Honeywell division 

.I . mo. 
Id r ,I ., 

.30 sq. plus term . 

ass 

FEATURES· 

• Hall effect sensing 
• Single digital output . .. current sink

ing or sourcing 
• 3 pin in-line printed circuit board ter

minals . . . standard . 1 ~O'' mounting 
centers 

• Smallest ceramic package ... 0.3" 
square 

• 4.5 to 5.5VDC or 6 to 16VDC supply 
voltages 

• Standard or precision magnetic 
characteristics 

For more information, see Catalog 20, 
Solid State Sensors. 
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Magnetically operated position sensors, 9SS LOHET™/SR 

.60 H x .30 W x .07 D 
SSS 

FEATURES 
• Hall effect sensing 
• Single linear output 
• 3 pin in-line printed circuit board 

terminals . .. standard. 100" 
mounting centers 

• Thin ceramic package 
• 4.5 to 8 VDC or 8 to 16 VDC 

supply voltages 
• Laser trimmed thick film resistors 

... minimize sensitivity variations, 
compensate for temperature 
variations 

• Tight specifications on output as 
function of magnetic induction 

9SS ORDER GUIDE 
Supply Supply 
Voltage Current 
(VDC) Output Type (mAmax.) 
8 to 16 Ratiometric 15.0 

(Performance at 2 
12 VDC) 
8 to 16 Regulated 15.0 

1~2 thread x 1.00 L 
103SR 

FEATURES 
• Hall effect sensing 
• Single output . .. digital current 

sinking or sourcing 
• Sealed threaded aluminum 

bushing housing . .. meets NEMA 
3, 3R, 3S, 4, 4X, 6,12 and 13 

• 20 gage, 6 inch stranded 
leadwires ... color coded, teflon 
insulated 

• Adjustable mounting 
• 4.5 to 5.5 VDC or 6 to 16 VDC 

supply voltages 
• Linear output available 

For more information, see Catalog 20, 
Solid State Sensors. 

Span Null 
(-400 to (Offset at Sensitivity 

+400 gauss) o gauss) (mV/gauss) 
6.0V 6.0 ±0.6V 7.5 ±0.2 

<D ® <D® <D ® 

3.0V 3.0 ±0.6V 3.75 ±0.1 

M14 x 1 thread x 1.00 L 
200SR 

FEATURES 
• Hall effect sensing 
• Single output . .. digital current 

sinking 
• Threaded thermoplastic bushing 

housing 
• 22 gage, 6 inch stranded 

leadwires . .. colo" coded, teflon 
insulated 

• Adjustable mounting 
• 4.5 to 5.5 VDC or 6 to 16 VDC 
, supply voltages 

• 0 to 100 kHz operating speed . .. 
no minimum 

Linearity Null Shift '.' Catalog 
(% span) (Max. %) Listing 

±1.5 -40 to 150°C 91SS12-2 
<D ® ±5 

'. 

±5.0 -40 to 150°C 92SS12~2 

, 

3 <D @ <D @ <D @ <D @ ±7 .'" .. ' 

4.5 to 8 Unregulated 15.0 1.5V 2.25 ±0.5V 1.875 ±0.1 ±2.5 o to 85°C 93SS12"2 
(Performance at 4 @ @ 

5VDC) 
@ @ @ @ @ 

G) At 25°C, 2200 Ohm load. ~ Span, nUll, sensitivity vary in proportion to supply volta{je over range of 12 ±4 VDC. 
@ Characteristics apply over supply voltage range of 8 to 16 VDC, 
@ Span, nUll, sensitivity approximately proportional to supply voltage over range of 4.5 to B VDC. @ At 250 C, 1000 Ohm load, 

SR ORDER GUIDE 
Magnetic Characteristics 

Supply Current Operating 25°C Typical 
Current per Temperature Op. Rei. Dif. 

±5 

Supply 
Voltage 
(VOC) (mAmax.) Type Output °C Gauss Gauss Gauss 

4.5 to 5.5 3.0 Sink 8mA -40 to 100 400 300 100 
100 -50 150 

4.0 Source 20mA o to 70 350 215 135 
Sink 8mA 350 215 135 

6 to 16 10.0 Sink 20mA -40 to 100 400 300 100 
60 -60 120 

13.0 Source 330 245 85 
Sink 330 245 85 

50 -50 100 
4 to 10 3.5 Typ. Linear Sensitivity (-400 to +400 gauss) 

0.75 to 1.06 mV/gauss 

I',' ..;>.:, " 

.~ :'?'i;~ ':"-.. :~ ," 
~. ,;:.:::: .. ~, "T"'· . 

,0;:.{,); ':;Li{:'i~~ 

MICRO SWITCH, a Honeywell division 
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A V Vane operated position sensors 

.75H x 1.23W x .580 plus term. 
1AV 

FEATURES 
• Hall effect sensor 
• Single digital output . .. current sink

ing or sourcing 
• Versatile mounting 
• 3 pin solder/quick-connect terminals 

or leadwires 
• 6 to 16VDC power supply 
• Lower operating force 
• UL Recognized housing and 

leadwires 

For more information, see Catalog 20, 
Solid State Sensors. . 

AV ORDER GUIDE 

6 to 16 13.0 Sink 

Source 

Sink 

MICRO SWITCH, a Honeywell division 

A3H x .75W x .520 plus term. 
3AVl4AV· . 

FEATURES 
• Hall effect sensor 
• Dual digital outputs ... current 

sinking 

• Small size 
• 4 pin in-line printed circuit board ter

minals or leadwires 
• Closely controlled differential to pre

dict pulse width 
.4.5 to 5.5VDCor 6 to 16VDC power 

supply 
• Connector block available 

Principle of operation 
AV vane senso~ are operated by pass
ing a ferrous vane through the gap 
between the Hall sensor and the mag
net, shunting the magnetic flux away 
from the sensor.* AV's can be used as 
limit switches by operating with a single 
large vane; as tachometer sensors by 
using a toothed wheel; or, as machinery 
synchronizing elements by using cams 
or sectors. lAV and 4AV Series have 
many features in common, such as: 

• Operation by a low cost, easy to fab
ricate ferrous vane 

• Magnet and sensor incorporated in 
same rugged package 

• Sealed construction ... unaffected 
by dust or dirt 

• 0 to 100kHz operating speed . .. no 
minimum speed of operation 

• On and Off times programmable by 
vane dimensioning 

• Precision mechanical operating 
characteristics 

'See Catalog 20 for v~ne actuation infonnation. 

Termination 
PC Board 

SmA Leadwires 

10 mA PC Board 

20mA 

20mA 

1·2334 PG. 4 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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DETERMINING MAGNETIC 
OPERATING CHARACTERISTICS 

Magnetic sensing characteristics of Hall 
effect devices are specified within par
ticular ranges. For example, assume an 
application with a temperature range of 
-40° to 100°C using a 5135516. Re
ferring to the table on page 2, the oper
ate point may be up to 330 gauss and 
the release point may be 85 to 305 
gauss. To insure reliable operation, at 
least 330 gauss must be presented to 
the sensor. The gauss level must then 
be reduced below 85 gauss to insure 
that the sensor will release. Therefore, 
it is necessary to know the flux density 
(gauss) measured at the chip to be able 
to 1) select a device with the best mag
netic characteristics for your applica
tion; 2) select the best magnet; and 3) 
verify the desired mechanical 
characteristics. 

The Calibrated Hall Element is used to 
determine the flux density produced at 
the sensor by the magnet. The package 
as well as the sensitive area is identical 
in size and location to the actual device. 
The output voltage of the Hall element, 
as a function of magnetic flux denSity, is 
linear, providing an electrical output 
which is proportional to flux density. A 
millivoltmeter with a one megohm input 
impedance should be used to measure 
the output. A Calibration Curve is fur
nished with each element, showing the 
Hall voltage versus flux density. When 
the magnetic field decreases, the out
put voltage decreases in a like manner. 
Referring to the calibration curve, a 
reading on the voltmeter is easily con
verted to gauss. Mechanical charac
teristics can be verified by first plotting a 
gauss versus distance graph. By com
paring the curve to the magnetic char
acteristics of the sensor the possible 
mechanical ranges of operate point and 
release point can be determined. 

Once the operating limits of the magnet 
and sensor combination have been es
tablished, feeler gages, etc., may be· 
used during installation to insure that 
the correct gap is maintained. 

CALIBRATED HALL ELEMENTS 

Magnetic characteristics for Hall effect 
devices are specified within particular 
ranges. To insure that all devices will 
operate and release in your application, 
gauss levels should be verified. Cali
brated Hall Elements are available to 
measure the gauss levels produced in 
your application. These elements are 
available in packages similar to the cor
responding Hall sensor. The elements 
are intended for laboratory use only. 

SWITCHES 5100 

Application information 
METHODS OF ACTUATION 

There are many ways to apply MICRO 
SWITCH solid state sensors. Some of 
the more common sensing methods are 
described. Further information is as 
near as your telephone. Just call your 
nearest MICRO SWITCH sales office, 
and one of our trained field engineers 
will be happy to discuss your applica
tion with you. 

Head-on 
The target is centered over the point of 
maximum sensitivity and is moved 
"head-on" to the sensor, then backed 
off. 

If you need more information, the 
handbook Hall Effect Transducers, . 
How to apply them as sensors, is 
available from MICRO SWITCH. It is 
intended to assist you in under
standing and applying Hall effect 
devices. 

Vane 
The target, a ferrous metal vane, slides 
through (or rotates through) the gap be
tween magnet and sensor. 

0;;:1, "I 
Slide-by 
The target is moved across the face of 
the sensor at a ~pecified distance. 

. Is NI o l tMOTION 

-l GAP 

Rotary 
A rotating target, such as a ring mag
net, provides an alternating pattern of 
On-Off actuation. 

CALIBRATED HALL ELEMENT ORDER GUIDE 

Supply Supply Output 
Voltage Current Voltage Sensitivity 

5VDC 10mA max. o to 10mV 0.031 mVlgauss 
@Ogauss 0.038mV/gauss 

O.054mV/gauss 

5mA max. -11 to +5mV O.034mV/gauss 
@Ogauss 

15mA max. o to 10mV 0.031 mVlgauss 
@Ogauss 

·Actual magnetic field strength seen by the Hall effect 
chip can vary. Distance from sensing surface of chip can 
vary by ± .003" (O,08mm). 

Use With 
Series 

688 .. 2 

688 .. 4 

588 .. 

888 .. 
988 .. 

2008R .... 

1038R .... 
4008R .... 

MICRO SWITCH, a Honeywell division 
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Applicationinformation 
ABSOLUTE MAXIMUM RATINGS (HALL EFFECT SENSORS)* 

Parameters Type 4.5 to 5.5 VDC Circuit 6 To 16 VDC Circuit 

Supply Voltage NJA -1.2to +10VDC -1.2 to +20 VDC 

Voltage Externally Sink + 10 VDC max. (OFF only) + 20 VDC max. (OFF only) 
Applied to Output - 0.5 VDC min. (ON or OFF) -0.5 VDC min. (ON or OFF 

Source + 6.5 VDC max. (ON or OFF) + 6.5 VDC max. (OFF only) 
- 0.5 VDC min. (ON) (Vs + 4) VDC (ON) 

Single Dual Single Dual 

Output Current Sink 20mA 10mAloutpui 40mA 20mAloutput 

Source 40mA 20mAloutput 20mA 2OmAloutput 

Rise Fall Rise Fall 

Switching Time Sink 2.0 1.0 1.5 0.5 

(fL sec max.) Source 1.0 1.0 0.5 2.0 

Temperature N/A - 40°C 10 + 100°C - 40°C to + 150°C 

Magnetic Flux N/A No limit. Circuit cannot be damaged by magnetic overdrive. 

·Performance at maximum ratings cannot be guaranteed. 
However, Hall effect sensors will not be d?maged unless 
these ratings are exceeded. Preferred operating charac
teristics are included in product Order Guides. 

MG Magnets 
MICRO SWITCH does not manufacture 
magnets. However, we do supply bar 
and ring magnets for operating our Hall 
effect sensors. The most common form 
of magnet used to operate a Hall effect 
sensor is the bar magnet. The magnet 
should provide at least 10% flux over
drive above "Max. Operate", when at 
minimum distance from the sensing 
surface. 

For magnetic curves, see Catalog 20, 
Solid State Sensors. Or,. contact 
MICRO SWITCH. 

MG ORDER GUIDE 

Bar 

Ii . .1.1. IJ 

101 MG3/101 MG4 

-
101MG2L1 

105MG2R10 

102MG11 

101MG7 

·Reference magnet, calibrated to close tolerances. Useful 
for In·house Inspection. 
"125 pieces per tube. Poles not marked. Not illustrated. 

Ring magnets are magnetized on the 
outside diameter with both North and 
South poles.· Each pole pair (N and S) 
produces one pulse with standard Hall 
devices. 

Ring Magnets 

Outside # Pole 
Diameter Pairs 

44,4/1.75 10 

15,9/0.625 2 

15,9/0.625 4 

MICRO SWITCH, a Honeywell division 

102MG15 

106MG10 

105MG5R2 
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CURRENT SINKING AND CURRENT 
SOURCING 
Two types of output circuits are com
mon to solid state circuitry . . . current 
sinking and current sourcing. The 
names are derived from the location of 
the load in the output circuit. 

Current sourcing (open emitter): The 
load is connected between the output 
and ground. The load is isolated from 
the supply voltage when the sensor is 
Off. When the sensor turns On, current 
flows from the power supply through 
the sensor, into the load. The sensor 
supplies a "source" of power to the 
load. A current sourcing output is Nor
mally low and goes High when the sen
sor is On. 

Current sinking (open collector): The 
load is connected between the power 
supply and the sensor. In this circuit, 
the load is isolated from ground when 
the sensor is Off. When the sensor 
turns On, the. circuit is complete and 
current flows from the supply through 
the load, through the sensor and then to 
ground. The sensor switches, or 
"sinks" the output current to ground. A 
current sinking output is Normally High 
and goes low when the sensor is On. 

INTERFACING FOR MICRO SWITCH 
HALL EFFECT SENSORS 
The schematics shown are typical of 
the outputs with which MICRO 
SWITCH Hall effect sensors can be in
terfaced. Values shown are representa
tive only. 

SWITCHES 5100 

CURRENT SINKING OUTPUTS 

Application information 
CURRENT SOURCING OUTPUTS 

(Current flow through load into sensor). 
Output terminal is open collector. In the 
unoperated condition (Il = 0), the out
put voltage is normally High. 

v, 

V, 

12 VDC 
-t12:vec 

13VCC 

(Current flow from sensor through the 
load). Output terminal is open emitter. 
In the unoperated condition (ll = 0), 
the output voltage is normally low. 

5YDC 

5 vee 

LEOtLOW CURRENT) 

~ 

+v 

12 vee LED 
tHIGH CURRENT) 

~ 

.. l' 

+v 

,LOOmA 

'---___ --4-_ ..... _" 

J3VDC 

10 vec 

+v 

HIGH 
CURRENT 
SOLENOID 

+v + IOOmA 

I I RELAY 
COIL 

+DC 

MICRO SWITCH, a Honeywell division 
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XL Mechanically operated solid state switches 

tffi"E" ""?i ~ 0 -- 4,8/19 DIA "TI ' ,X 4,8/.19 WIDE 

" " OIL BRONZE 
F + ROLLER 

C (CONCENTRICITY 
+ 0,13/.005 TIR) 

FEATURES 

• Hall effect sensor, operated by mag
net in plunger 

• 3 pin solder/quick-connect terminals 
. .. terminal housing available that 
uses AMP. 110" push-on terminals 

• Single output . .. digital current sink
ing, Normally High or Normally Low 

• Low operating forces . . . as little as 
.15 oz. with lever 

• Variety of actuator versions ... uses 
a/l standard MICRO SWITCH V3 
levers* 

• Same mounting centers as V3 snap
action switch 

• 4.5 to 5.5 VDC or 6 to 16 VDC supply 
voltages 

'See Catalog 10, Basic Switches 

EXPLODED VIEW 

HALL EFFECT 
INTEGRATED 
CIRCUIT 
CHIP 

XL ORDER GUIDE AND OPERATING CHARACTERISTICS 
, 

XL mechanically operated Hall effect 
switches combine mechanical switch 
operating and mounting convenience 
with solid state reliability. The mounting 
dimensions and mechanical charac
teristics are similar to the popular V3 
snap-action switch. Over 500 actuators 
are possible, including pin plunger, 
straight levers, simulated roller levers, 
and roller levers. 

XL ELECTRICAL SPECIFICATIONS 

Supply 
Supply Current Current 
Voltage (mA pe.r 
(VDC) max,) Type Output Series 

~.5 to 5.5 4.0 Sink SmA 37XL 

6to 16 13.0 20mA 47XL 

FLUX CONCENTRATOR 

'IE" uF" 
Dimension Lever Pretravel Operating Overtravel 

Olfferentiall-___ -'-_--r='--____ _ 
Trevel 
(Max.) "0" Style* (Max.) Polnt** (Min.) 

None 1,65mm 14,22mm 0.76mm O,18mm 
.007 in . . 065 in. .560 in. .030 in. 

21.B4mm A 1.78mm 14.86mm 
. 860 in. .070 in. .585 in. 

35.56mm A 4;44mm 14.22mm 
1.400 in. . 175 in. . 560 in . 

59.44mni A 6.60mm 13.34mm 
2.340 in. . 260 in. .525 in . 

32.64mm B 4.44mm 17.40mm 
1.285 in. . 175 in. . 685 in . 

20,57mm C 1.90mm 20,19mm 
. 810 in. . 075 in . . 795 in . 

"Typical values. Contact sales office for information on 
tolerances. 
.. Other lever styles available. Contact sales office. 
tLever may not be se~·retuming. 

0.51mm 0.25mm 
.020 in. .010 in . 

'--
0.96mm 0.38mm 
.035 in . .015 in. 

2.03mm 0.76mm 
. 080 in. .030 in . 

0,76mm 0,38mm 
. 030 in . .015 in . 

0,51mm 0,25mm 
. 020 in . .010 in . 

NOTE: The output transistors of the listings shown are 
"normally open", i.e., they are not conducting with 
plunger in free position. To order devices which 
are "normally closed" (conducting with plunger in 

free position), substitute 12 for 11 immediately 
after the XL in the catalog listing. Example: 
37XL12XA·l . 

1-2338 PG.8 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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RESPONSE TIME VS COIL 
CURRENT 

1 APPROXIMATE RESPONSE TIME IN 
SWITCHING FROM ZERO CIJRRENT 

DATA BASED 
ON213ES1·2 

Data shown on the graph is based on 
the 213ES1-2. Devices with higher coil 
current ratings produce quicker re
sponse times. Lower rated devices pro
duce slightly slower response times. If 
response time is critical, contact 
MICRO SWITCH for application 

. assistance. 

ES ORDER GUIDE 

SWITCHES 5100 

Current sensors ES 
FEATURES 

• Hall effect sensing 
• Monitors circuit current levels 
• Fast, reliable indication of presence 

or absence of current 
• Digital output signals overcurrent 

condition 

• Automatic reset 
• Operated by magnetic flux pro

duced by current flowing through 
coil . 

• Very low coil resistance 
• 1500 VAC isolation between coil and 

Hall sensor 
• Single 20mA current sinking output ... 

3 pin solder/quick-connect terminals 
• 6 to 16 VDC supply voltage 
• UL Recognized component 

Operating Characteristics of Hall 
Sensor 

Supply Supply Current 
Voltage Current per 
(VDC) (mA max.) Output 

6 to 16 13.0 20mA max. 

Operate current: The required current 
flow between power terminals which 
will cause the sensor to change state 
(operate and release). 

Coil resistance: The maximum resis
tance between input terminals at 25°C. 

ES current sensors are used in circuits 
to sense short circuits or other overcur
rent conditions. They produce a digital 
signal as the current being monitored 
exceeds a specified value. This signal 
enables a "circuit breaker" to open the 
line. The sensors are also used in se
quencing and monitoring applications 
to insure that correct current levels 
exist. 

The ES current sensor is operated by 
the magnetic flux produced by current 
flowing through a coil in the device. 
When coil current exceeds the spec
ified value, the Hall sensor changes 
state. In DC circuits the output remains 
ON until coil current is reduced below 
the release level. For use in AC circuits, 
contact MICRO SWITCH. The 1500 
volt dielectric between the coil and Hall 
sensor provides isolation between high 
and low voltage circuits. 

CIRCUIT 

COIL 

HALL SENSOR 

TERMINALS 

MICRO SWITCH, a Honeywell division 
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BZ/BA Standard basic switches 
STANDARD BASIC SWITCH CUT·A· 
WAY 

The cut-a-way shown is representative 
of the BZlBA standard basic switches 
described. 

High grade 
phenolic cover 
and case 

Step construction for 
additional dielectric 
spacing (bottom facing 
screw terminals only) 

silver contacts 
(standard) 

Long-life, one-piece 
beryllium copper spring 

Bottom facing screw terminals (A-2) 
shown. Also available are side 
facing screw and solder terminals 

.95"H x .69"W x 1.94"L 

GENERAL INFORMATION 

MICRO SWITCH standard basic 
switches are precision snap-action 
mechanisms enclosed in accurately 
molded plastic cases. These switches 
are carefully manufactured and thor
oughly inspected. They are industry
known for their compactness, light 
weight, accurate repeatability and long 
life. 

AVAILABLE TERMINALS 

Most of the BZlBA catalog listings have 
A2 type terminals. Several other termi
nal styles are shown and others are 
available. Specific information should 
be requested from the nearest MICRO 
SWITCH Sales Office or local Autho
rized Distributor. 

PIN PLUNGER ORDER GUIDE 

A2 

Bottom facing 
6-32 NC x .21 a" 

9,2 
.-.l.36 

screw with cup washers 

A4 (same as A2 
except #8 screws) 

5100 

FEATURES 

• Operating force as low as 4 oz. (113 
grams) maximum 

• Sensitive differential travel as low as 
.0002 to .0003 inches (0,005 to 0,008 
mm) 

• Power load switching capability to 
25 amperes 

• Motor handling capacity to 2 horse
power at 250 VAC 

• High temperature constructions for 
. up to + 400°F (204°C) 

• Alloy contacts available for special 
application needs 

• Variety of integral actuators 
• Variety of auxiliary actuators 
• Variety of terminal designs 
• Optional sealed plunger and cover 
• Over 50 listings available which 

meet MIL-S-8805 Qualified products 
list 

• UL and CSA listed 

Solder 

Use up to #14 wire 

Characteristics: O.F. - Operating Force; 
R.F. - Release Force; P.T. - Pretravel; 
O.T. - Overtravel; D.T. - Differential Travel; 
O.P. - Operating Position. 

Electrical O.F. R.F.rnln. P.T.mu. O.T.mln. D.T. O.P.* 

, ' 
0' "0/' -:;...--

, MICRO SWIlCH 

'kL) , 

Recommended For 

Most applications. Screw 
terminals 

Same as above, 
Solder terminals 

Lower force 

Less differential travel 

Best repeatability 

MIL·S-8805/H)08 
application requirements 

SPST (normally open) 

SPST (normally closed) 
Solder terminals 

MICRO SWITCH, a Honeywell division 

Data and 
ULCodes 

t5Amps 
196 

15 Amps 
196 

.10 Amps 
L8 

15 Amps 
Ll03 

15 Amps 
Ll03 

15 Amps 

15 Amps 
196 

15 Amps 
Ll03 

newtons 
ounces 
2,5-3,61 

9-13 

2,5-3,61 
9-13 

1,11 
4 

1,95-2,5 
7-9 

1,95-3,34 
7-12 

6,0-
12,0 

2,5-3,61 
9-13 

1,95-2,5 
7-9 

newtons mm mm 
ounces Inches Inches 

1,11 0,38 0,13 
4 .015 .005 

1,11 0,38 0,13 
4 .015 .005 

0,7 0,30 0,13 
2.5 .012 .005 
1,11 0,30 0,13 
4 .012 .oos 

1,11 0,30 0,13-0,2 
4 .012 .005-.008 

1,67 0,76 0,13 
6 .030 .005 

1,11 0,38 0,13 
4 .015 ,005 

1,11 0,30 0,13 
4 .012 .005 

1'2340 PG. 10 FO'r manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

mm mm 
Inches Inches 

O,ot-O,OS 15,88 
.0004-.0020 .625 

0,01-0,05 15,88 
.0004-.0020 .625 

0,005·0,013 15,88 
.0002-.0005 .625 

0,005-0,008 15,88 
.0002-.0003 .625 

0,005-0,02 16,26 
.0002·.0008 .640 

0,063-0,13 .15,88 
.0025-.0050 .625 

0,01-0,05 15,88 
.0004-.0020 .625 

0,005-0,009 15,88 
.0002·.00035 .625 

*±O.38 mm 
±.015 in. 

EEM 1983 
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PIN PLUNGER 

,- IICIO SWITCH 
- ~ 

,J 

LARGE 
OVERTRAVEL 
PLUNGER 

EEM 1983 

SWITCHES 

Standard basic switches 
ORDER GUIDES 

Electrical O.F. R.F. niln. P.T.mu. O.T.min. 
Data and newtons newtons mm mm 

CataIogUsting Recommended For ULCodes ounces ounces Inches Inches 

BZ·2n5551·A2 Dustproof and splash 15Amp 2,5·4,17 1,11 - 0,13 
resistant seal L96 9-15 4 - .005 

BZ·2R55-A2·S Best service for sealed 15 Amps 2,5·4,17 1,11 - 0,13 
construction. Stainless steel L96 9-15 4 - .005 
spring. 

BA·2R Up to 20 ampere load 20 Amps 3,89-6,12 2,78 1,27 0,25 
handling. Solder terminals L23 14-22 10 .050 .010 

BA·211-A2 Up to 20 ampere load 20 Amps 3,89-6,12 2,78 1,27 0,25 
handling L23 14-22 10 .050 .010 

BE·2R·A2 Up to 25 ampere load 25 Amps 3,89-6,12 2,78 1,27 0,25 
handling - 14-22 10 .050 .010 

BZ·RX Manual reset (maintained 15 Amps 1,95-2,5 - 0,30 0,13 
contact) applications, solder L67 7-9 - .012 .005 
terminals 0,56-2,78 - - 0,38 

2-10 - - .015 

ORDER GUIDES 

Electrical O.F. R.F.mln. P.T. max. O.T.mln. 
Data and newtons newtoris mm mm 

catalog Usllng Recommended For ULCodes ounces ounces Inches inches 

BZ·2RD-A2 Added overtravel. For 15 Amps 2,5-3,61 1,11 0,38 1,52 
manual operation and slow L96 9-13 4 .015 .060 
20' (max.) cam rise 

az-2Rc)s;s"r:, Dustproof and splash 15 Amps 3,61-5,28 1,11 1,5 
, • c' .~" ' ; " resistant seal. Solder L96 13-19 4 .062 

"';!'!;i~:L) , terminals 

,~S;!,; Applications requiring 15 Amps 3,61-5,28 1,11 1,5 

t;,.:,' 
dustproof and splash L96 13-19 4 _062 
resistant seal 

" Up to 20 ampere load 20 Amps 3,89-6,12 2,78 1,27 2,39 
handling. Solder terminals L23 14-22 10 _050 .094 

Up to 20 ampere load 20 Amps 3,89-6,12 2,78 1,27 2,39 
handling L23 14-22 10 .050 .094 

Up to 25 ampere load 25 Amps 3,89-6,12 2,78 1,27 2,39 
handling 14-22 10 .050 .094 

5100 

BZ/BA 
D.T. 
mm 

Inches 

0,01·0,06 
.Q004..oo25 

0,01·0,06 
.Q004..oo25 

0,05·0,19 
.0020-.0075 

0,05.(),19 
.0020-.0075 

0,05-0,19 
.0020-.0075 

-
-

D.T_ 
mm 

inches 

0,01-0,05 
.0004-.0020 

0,01-0,063 
.Q004..oo25 

0,01-0,063 
.Q004..oo25 

0,05-0,19 
.0020-.0075 

0,05-0,19 
.0020-.0075 

0,05-0,19 
.0020-.0075 

O.P.* 
mm 

Inches 

15,88 
.625 

15,88 
.625 

16,26 
.640 

16,26 
.640 

16,26 
.640 

15,88 
.625 

*+0,38 mm 
-±.015 in. 

O.P.** 
mm 

inches 

21,21 
.835 

28,20 
1.110 

28,20 
1.110 

26,20 
1.03 

26,20 
1.03 

26,20 
1.03 

··±O,51 mm 
±.020 in. 

MICRO SWITCH, a Honeywell diviSion 
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BZ/BA Standard basic switches 

SMALL 
OVERTRAVEL 
PLUNGER, 

, i 
II 

'" - - -~-~ 
- MiCRO SWITCH 
-' -

) , 

ORDER GUIDES 

cataIogU8IIng 

Bz.zRS 

BZ4RS-A2 

BUSHING MOUNT ORDER GUIDES 
OVERTRAVEL 
PLUNGER 

MICRO SWITCH 

, 

CatalOg .... 
SZ-2RQ1 
': .. ~~;+ .. . ....,L> 

·~~···!·i\;'" 
,;T,;"'!' i,'" ,.' . "ii,' 

Characteristics: O.F. - Operating Force; 
R.F. - Release Force; P.T.·~ Pretravel; 
O.T. - Overtravel; D.T. - Differential Travel; 
O.P. - Operating Position. 

Recommenclecl For 

Added overtravel. For 
in·line operation and with 
JR auxiliary actuators, 
Solder terminals 

Added overtravel. For 
in-line operation and with 
JR auxiliary actuators 

Dustproof and splash 
resistant seal 

Recommended For 

Applications with bushing 
mount. Solder terminals 

Applications with bushing 
mount. 

Eleclrlcal 
Dalland 
ULCocIes 

15 Amps 
L96 

15 Amps 
L96 

Electrical 
Dalaand 
ULCocIes 

15 Amps 
L96 

15 Amps 
L96 

O.F. R.F.mln. 
newtons. newtons 
ounces ounces 

2,5·3,61 1,11 
9-13 4 

2,5·3,61 1,11 
9-13 4 

O.F. R.F.mln. 
newtons newtons 
ounces ounces 

2,5·3,61 1,11 
9-13 4 

2,5-3,61' 1,11 
9-13 4 

Up to 20 ampere load 20 Amps 3,89·6,12 2,78 
handling. Solder terminals L23 14-22 10 

Up to 20 ampere load 20 Amps 3,89-6,12 2,78 
handling L23 14-22 10 

Added overtravel. Roller 
plunger for rapid cam 
(30' max) rise and slide 
operation 

15 Amps 2,5'3,61 
L96 9·13 

Applications requiring roller 15 Amps 2,5-3,61 
plunger 90' to major axis of L96 9-13 
switch 

1,11 
4 

1,11 
4 

P.T.mIX. 
mm 

Inches 

0,36 
.015 

0,38 
.015 

P.T. max. 
mm 

Inches 

0,36 
.15 

0,38 
.015 

1,27 
.050 

1,27 
.050 

0,36 
.015 

0,36 
.015 

O.T.mln. 
mm 

Inches 

1,52 
.060 

1,52 
.060 

O.T.min. 
mm 

inches 

5,56 
.219 

5,56 
.219 

5,56 
.219 

J,56 
.219 

3,56 
.140 

3,56 
.140 

D.T. 
mm 

Inches 

0,01-0,063 
.0004-.0025 

O,ot·O,063 
.0004-.0025 

D.T. 
mm 

Inches 

O,ot-o,05 
.0004-.0020 

0,01-0,05 
.0004-.0020 

0,05-0,19 
.00».0075 

0,05-0,19 
.0020-.0075 

O.P.* 
mm 

Inches 

28,20 
1.110 

28,20 
1.110 

O.P.** 
mm 

Inches 

21,82 
.859 

21,82 
.859 

21,82 
.859 

21,82 
.859 

0,01-0,05 33,32 ± 1,14 
.0004-.0020 1.312 ±.045 

0,01-0,05 33,32 ± 1,14 
.0004-.0020 1.312 ±.045 

Except where stated·· + O. 76 mm 
-±.030 in. 

MICRO SWITCH, a Honeywell d;v;s~on 

1·2342 PG.12 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM1983 



/5100 SWITCHES 5100 

Standard basic switches BZ/BA 
STRAIGHT LEVER ORDER GUIDES 

~_ t\v'"'~> 

MICRO SWiTC~ 

ROLLER LEVER 

• " 

EEM 1983 

Catalog Listing 

BZ·2RW8I).A2 

BZ·2RW84-A2 

BZ·2RW863-A2 

BZ·2RW805551·A2 

BZ·2RW899-A2 

BA·2RV·A2 

BE-2RY·A4 

IFrom 17 mm D.P. 
. 670 in. 

ORDER GUIDES 

Recommended For 

2.5 inch (63,S mm) 
lever requirements 

Lower force (without 
extemal retum spring) 

6 inch (152 mm) long 
lever requirements 

Dustproof and splash 
resistant seal. 2.S inch lever 

Adjustable operating point 
(17 mm to 22 mm) 
.670" to .B80" 

Up to 20 ampere load 
handling 

Up to 25 ampere load 
handling 

Recommended For 

1.05 inch (26,7 mm) steel 
roller lever application. 
Solder terminal 

1.05 inch (26,7 mm) 
, steel roller 

lever applications 

As above with 
dustproof and splash 
resistant seal 

Dustproof and spit· h 
resistant seal with 
stainless steel spring 

ampere load 

Up to 20 ampere load 
handling 

Up to 25 ampere load 
handling 

Electrical O.F.max. 
Data and newtonS 
ULCodes ounces 

ISAmps 0,7 
L96 2.5 

IS Amps O,2B 
L96 1 

15 Amps O,2B 
L96 1 

15 Amps 0,7 
L96 2.5 

tSAmps 0,7 
L96 2.5 

20 Amps 0,7 
L23 2.5 

25 Amps 0,7 
- 2.5 

EJectrical O.F.max. 
Data and newtons 
ULCodes ounces 

15 Amps 1,67 
L96 6 

15 Amps 1,67 
L96 6 

15 Amps 1,67 
L96 6 

15 Amps 1,67 
L96 6 

22 Amps 1,67 
L68 6 

20 Amps 1,67 
L23 6 

2SAmps 1,67 
6 

R.F.min. P.T. max. 
newtons mm 
ounces Inches 

0,14 
0.5 -
0,03 8,33 
0.125 .328 

- -
0,14 
0.5 -

0,14 
0.5 -

0,14 tS,8B 
0.5 .625 

0,14 15,88 
0.5 .625 

R.F. min. P.T.max. 
newtons mm 
ounces inches 

0,42 
1.5 

0,42 
1.5 

0,42 
1.5 

0,42 
1.5 

0,42 
1.5 

0,42 6,35 
1.5 .250 

0,42 6,35 
1.5 .250 

O.T.mln. 
mm 

Inches 

5,S6 
.219 

5,56 
.219 

14,68 
.578 

5,56 
.219 

3,54t 
.125 

1,98 
.078 

1,98 
.078 

O.T.min. 
mm 

inches 

2,39 
.094 

2,39 
.094 

2,39 
.094 

2,39 
.094 

2,39 
_094 . 

0,76 
• 030 

0,76 
.030 

D.T. O.P.· 
mm mm 

inches Inches 

0,18-1,27 19,1 
.007·.050 .750 

O,IB-l,27 19,1 
.007·.050 .750 

0,46-3,68 19,1 ±I,S2 
.018-,145 .750 ±.060 

O,IB-l,27 19,1 
.007·.050 .750 

0,18-1,27 17,02·22,35 
.007·.050 .670-.880 

2,77 19,1 
.109 .750 

2,77 19,1 
.109 max. .750 

Except where stated· to. 76 mm 
1:.030 In . 

D.T. O.P." 
mm mm 

Inches inches 

O,OB-o,51 30,17 
.003-.020 1.118 

O,OB-O,51 30,17 
.003-.020 1.188 

0,08-0.51 30,17 
.003-.020 1.188 

O,08-o,S1 30,17 
.003-,020 1.188 

0,025-0,33 30,17 
.001·.013 1.188 

1,14 29,77 
.00 1Iiax • 1.172 

1,14 29,77 
.D45max . 1.172 

Except where stated •• :!: 0.38 mm 
:!:.015 in 

MICRO SWITCH, a Honeywell division 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 13 10 2343 



5100 SWITCHES 

BZ/BA Standard basic switches 

ROLLER LEVER ORDER GUIDES 

~ 

e i 
MICRO IWITCH 

FLEXIBLE LEAF ORDER GUIDES 

,""'1 -
MicRO I_WI' (H 

I -

FLEXIBLE 
ROLLER LEAF 

-~ 
~ -

MICRO $wnCH 

ORDER GUIDES 

Recommended For 

1.90 inch (48.3 mm) 
steel roller 
lever 

ampere load 

Best repeatability and O.P. 
stability 

One-way roller 
(9,4 mm x 3,8 mm) 
.37' dia. x .15" wide roller 

One-way roller 
(4.83 mm x 4,83 mm) 
.19" dia. x .19" wide roller 

Recommended For 

Force and stability of the 
flexible leaf actuator 

Up to 20 ampere load 
handling 

Force and stability of the 
flexible 'Ieaf with roller 

Dustproof and splash 
resistant seal 

Up to 20 ampere load 
handling 

MICRO SWITCH, a Honeywell division 

Elec:lrlcal 
Data and 
ULCodas 

15 Amps 
L96 

15 Amps 
L96 

15 Amps 
L96 

Electrical 
Data and 
UlCodas 

15 Amps 
L96 

15 Amps 
L96 

15 Amps 
L96 

O.F.mu. 
newtons 
ounces 

0,97 
3.5 

1,67 
6 

2,22 
8 

O.F.mu. 
newtons 
ounces 

1.39 
5 

1,39 
5 

1,95 
7 

Characteristics: O.F. - Operating Force; 
R.F. - Release Force; P.T. - Pretravel; 
O.T. - Overtravel; D.T. - Differential Travel; 
O.P. - Operating Position. 

R.F.mln. P.T.max. O.T.mln. 
newtons mm mm 
ounces Inches Inches 

0,21 3,96 
0.75 .156 

0,42 2,39 
1.5 .094 

0,42 1;52 
1.5 .060 

R.F.mln. P.T. max. O.T.min. 
newtons mm mm 
ounces inches inches 

0,14 1,52 
0.5 .060 

0.14 1,52 
0.5 .060 

0.14 1,52 
0.5 .060 

D.T. 
mm 

Inches 

0,10-1,0 
.004-.040 

0,08-0,51 
.003-.020 

0,38 
.015 

D.T. max. 
mm 

Inches 

1,27 
.050 

1.27 
.050 

1,27 
.050 

O.P.· 
mm 

Inches 

30,17 :!;O,76 
1.188 ±.030 

41,34 
1.625 

28.96 
1.14 

• ±O.38 mm . 
:to.1Sin. 

O.P.** 
mm 

inches 

17,48 
.688 

28.6 
1.125 

28,6 
1.125 

... ~O.76mm 
~ 030 In 

1·2344 PG.14 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 

Fine silver, gold, 
or bifurcated
gold contacts for 
circuit fidelity 

Cover securely 
cemented to 
base 

Long-life beryllium
copper spring -

v 

SWITCHES 5100 

Subminiature basic switches 
FEATURES 

sx 
Wear-

/

reSistant 
phenOlic 
base and 
cover 

Elongated 
hole for 
easier, more 
accurate 
mounting 

• Low operating force to 3 oz. (85 
grams) maximum 

• Sensitive differential travel as low as 
.001 inch maximum 

• Power load switching capability up 
to 7 amperes - silver contacts 

• Optional gold contacts for low en-
ergyapplications . 

• Optional bifurcated gold contacts for 
maximum reliability 

.35"H x .20"W x .50"L 
• Long mechanical life of 10,000,000 

cycles - 95% survival for 11 SX 
series 

Mounting holes accept pins or screws 
• Temperature tolerance - 65° to 

+ 250°F (-54 to 121°C) on standard 
construction of .087 inch diameter (2,21 mm) on .19 inch (4,8 mm) centers. 

GENERAL INFORMATION 

SX subminiature basic switches are the 
smallest snap-action switches from 
MICRO SWITCH. These switches are 
ideal where savings in space and 
weight are important. Unless otherwise 
noted, all listings have silver contacts. 

• High temperature designs for up to 
+ 400°F (204°G) 

• Variety of integral and auxiliary 
actuators 

• Choice of several terminal styles 
• Usting available which meet MIL

S-8805 Qualified products list 
• UL and GSA listed 

Characteristics: O.F. - Operating Force; 
R.F. - Release Force; P.T. - Pretravel; 
O.T. - Overtravel; D.T. - Differential Travel; 
O.P. -' Operating Position. 

PIN PLUNGER ORDER GUIDE 

Electrical O.F. max. R.F.mln. P.T. max. O.T. min. D.T. max. O.P.* 
Data And newtons newtons mm mm mm mm 

Recommended for ULCode ounees ounees inches inches inches inches 

Most applications 5 Amps 0,70-1,39 0,28 0,51 0,1 0,051 8,13 
L4 2.5-5 1 .020 .004 .002 .320 

1SX1·T Up to 7 amps load handling 7 Amps 1,39 0,28 0,51 0,1 0,13 8,13 
L7 5 1 .020 .004 .005 .320 

2SXl·T Lowerloree 7 Amps 0,83 0,28 0,51 0,1 0,13 8,13 
L7 3 1 .020 .004 .005 .320 

3 Amps 0,97 0,21 0,51 0,1 0,025 8,13 
Ll22 3.5 0.75 .020 .004 .001 .320 

7 Amps 1,39 0,28 0,51 0,1 0,13 8,13 
L7 5 1 .020 .004 .005 .320 

lAmp 1,39 0,28 0,51 0,1 0,13 8,13 
L22 5 1 .020 .004 .005 .320 

7 Amps 1,39 0,28 0,51 0,1 0,13 8,13 
5 1 .020 .004 .005 .320 

lAmp 1,39 0,28 0,51 0,1 0,13 8,13 
L22 5 1 .020 .004 .005 .320 

7 Amps 1,39 0,28 0,51 0,1 0,13 8,13 
L7 5 1 .020 .004 .005 .320 

lAmp 0,70-1,39 0,28 0,51 0,1 0,051 8,13 
L22 2.505 1 .020 .004 .002 .320 

lAmp 1,39 0,28 0,51 0,1 0,Q76 8,13 
L22 5 1 .020 .004 .003 .320 

• ±O,38 mm 
+.015 in. 

MICRO SWITCH, a Honeywell division 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 15 1 0 2345 
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5100 SWITCHES 

SX Subminiature basic switches 
INTEGRAL LEVER ORDER GUIDES 

.135 inch (3,43 mm) 0,49 0,09 
straight lever (shown) 1.76 .32 
.505 inch (12,8 mm) 5 Amps 0,31 0,05 
straight lever L4 1.1 .18 
.965 inch (24,5 mm) 5 Amps 0,20 
straight lever L4 .71 

.042 inch (1,1 mm) 5 Amps 0,58 0,11 
simulated roller lever L4 2.1 .39 
(shown) 

.459 inch (11,7 mm) 5 Amps 0,31 ~1O: . simulated roller lever L4 1.1 

Auxiliary actuators 

Switches are not included with 
actuators 

Characteristics: O.F. - Operating Force; 
R.F. - Release Force; P.T. - Pretravel; 

5100 

mm 
Incbes 

1,65 0,51 8,43 ±1,14 
.065 .020 .332 ±.045 
2,92 0,64 0,89 8.26 ±1,91 
.115 .025 .035 .325 ±.075 

4,70 1,17 1,52 7,75 ±2,92 
.185 .046 .060 .305 ±.115 

1,27 0,25 0,38 14,15 ±O,91 
.050 .010 .015 .557±.036 

2,67 0,56 0,89 14,86 ±1,65 
.105 .022 .035 .585±.065 

O.T. - Overtravel; D.T. -Differential Travel; 
O. P. - Operating Position; F.P. - Free Position 
• All characteristics are taken with actuator assembled on Catalog Listing 1 SX1-T as shown. 

ORDER GUIDES 

. Length o.F. max • R.F.min. P.T. o.T. o.T. max. o.P.tt F.P. 
mm newtons newtons mm mm mm 

inches ounces ounces inches Inches Inches 
StraIght lever 1,83 0,28 0,04 0,76 0,76 10,8 12,3 
(shown) .72 1 .14 .030 .030 .425 .485 

approx. approx. approx. approx. 

Roller lever 16,5 0.42 0,04 0,51 0,76 14,9 ±1,14 16,8 
.65 1.5 .14 .020 .030 .585 ±.045 .660 

max. 

Straight leaf 9,4 1,95 0,56 .225 0,38 0,64 7,5 12,3 
.37 7 2 approx. .015 .025 .295 .485 

ref. 

Roller leaf 6,1 1,95 0,28 .225 0,38 0.64 12,2 16,5 
.24 7 1 approx. .015 .025 .480 .650 

ref. 

Reverse leaf 9,4 1,67 0,28 .110 0,64 7,5 9,4 
.37 6 1 approx. .025 .295 .370 

ref. 
Reverse roller leaf 7,6 1,67 0,56 .110 0,38 0,64 12,8 14.7 

.30 6 2 approx. .015 .025 .505 .580 
ref. 

•• Switch is mounted with plunger end reversed from JX~40 ... Except where stated tt ±0.76mm 
NOTE: Above actuators should be used at temperatures below +300oF (149°C) ±.030 In. 

MICRO SWITCH, a Honeywell division . 

1 0 2346 PD. 16 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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5100 SWITCHES 5100 

Subminiature basic switches SM 
,CUT·A·WAY SM SUBMINIATURE BASIC SWITCH 

Screw, solder, or 
quick-connect 
terminals for easy 
wiring 

Mounting holes accept pins or screws 

Long-life beryllium-copper 
spring 

cover 

of .087 inch (2,21 mm) max. dia. on .38 inch 
Elongated hole for easier, more 
accurate mounting 

(9,5 mm) centers. 
.49"H x .2S"W x .7S"L 

AVAILABLE TERMINALS 

~,p'mT ~l 
-f- .~. ~ 

19,5---l~ , 
J8 48 1&J =- .19 

.19 

T2 

GENERAL INFORMATION 
SM subminiature switches are slightly 
larger than SX switches. These 
switches combine small size and light 
weight with ample electrical capacity, 
preciSion operation and long life. Un
less otherwise noted, all listings have 
silver contacts. 

FEATURES 

• Low operating force to 2 ounces 
maximum. 

• Sensitive differential travel as low as 
.001 inch (0,025 mm) maximum 

• Power load switching capability 
available to 11 amps (VAC) - silver 
contacts 

• Motor load handling capacity to l1I 
horse power (VAC)* 

• Optional gold contacts for low en
ergyapplications 

• Optional bifurcated gold contacts for 
maximum reliability* 

• Long mechanical life of 10,000,000 
cycles - 95% survival for 11 SM 
series 

• Standard temperature range - 65° 
to + 180°F ( - 54 to 85°C) 

• High temperature construction avail
able for use to + 400°F (204°C)* 

• Variety of integral and auxiliary 
actuators 

• Choice of several terminal styles 
• 2 listings available which meet MIL

S-8805 Qualified products list. 
• UL and CSA listed 
• BEAB and TV-2 construction avail

able' 
-Ordering information in C!'taiog 10. 

~ Characteristics: O.F. - Operating Force; 

PIN PLUNGERS 

'. 
..•. '--

EEM 1983 

.28 

ORDER GUIDE 

CataIogUsling 

1SM1 

;':11SMI 

:) ." 

Recommended For 

Original design, 
Solder posts. 

", Original design. 
Solder terminals. 

•• Most applications. long life 
Solder posts, 

Same as above. 
Solder terminals 

Same as above. 
Double terminals 

Operating in temperatures 
to +250'F (121'C) 

Electrical 
Data And 
ULCocIe 

5 Amps 
L4 

SAmps 
L4 

SAmps 
L4 

SAmps 
L4 

SAmps 
L4 

SAmps 
L4 

lAmp 
L22 

5 Amps 
L4 

4Amps 
Ll19 

SAmps 
-

O.F. 
newtons 
ounces 

0,83-1,39 
3-5 

0,83-1,39 
3-5 

0,83-1,39 
3-5 

0,83-1,39 
3-5 

0,83-1,39 
3-5 

0,83-1,39 
3-5 

0,83-1,39 
3-5 

0,97 
3.5 

max. 

0,56 
2 

0,83-1,39 
3-5 

R.F. - Release Force; P.T. - Pretravel; 
O.T. - Overtravel; D.T. - Differential Travel; 
O.P. - Operating Position. 

R.F.min. P.T.max. O.T.min. O.T.max. O.P.* 
newtons mm mm mm mm 
ounces inches inches inches inches 

0,28 0,76 0,13 0,1 8,38 
1 .030 .005 .004 .330 

0,28 0,76 0,13 0,1 8,38 
1 .030 .005 .004 .330 

0,28 0,51 0,13 0,1 8,38 
1 .020 .005 .004 .330 

0,28 0,51 0,13 0,1 8,38 
1 .020 .005 .004 .330 

0,28 0,51 0,13 0,1 8,38 
1 .020 .005 .004 .330 

0,28 0,51 0,13 0,1 8,38 
1 .020 .005 .004 .330 

0,28 0,51 0,13 0,1 8,38 
1 .020 .005 .004 .330 

0,28 0,51 0,13 0,025 8,38 
1 .020 .005 .001 .330 

0,14 0,51 0,13 0,051 8,38 
.5 .020 .005 .002 .330 

0,28 0,76 0,13 0,1 8,38 
1 .030 .005 .000t .330 

Except where stated • ± O,38mm 
+.015 in 

MICRO SWITCH. a Honevwell division 

For manufacturers' saies offices refer to Manufacturers & Sales Offices Directory PG.17 1-2347 
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5.100 SWITCHES 5100 

SM Subminiature basic switches 

Characteristics: O.F. - Operating Force; 
R.F. - Release Force; P.T. - Pretravel; 
O.T. - Overtravel; D.T. - Differential Travel; 

PIN PLUNGER ORDER GUIDES 
O.P. - Operating Position; F.P. - Free Positic)O 

Recommended For 
Sealed plunger 5 Amps , construction L4 

INTEGRAL LEVER ORDER GUIDES 

5 Amps 0,39 0,Q7 2,16 0,51 0,48 8,64 ±1,5 
L4 1.4 .25 .085 .020 .019 .340±.060 

5 Amps 0,31 0,05 3,05 0,69 8,51 ±2 
L4 1.1 .18 .120 .027 .335 ±.080 

5 Amps 0,15 0,02 7,87 2,8 7,11 ±4,3 
L4 .53 .07 .310 .110 .280±.170 

.251 inch (6,38 mm) 5 Amps 0,39 0,07 2,16 0,46 0,48 11,7 ±1,5 
simulated roller lever L4 1.4 .25 .085 .018 .019 .460±.060 
.535 inch (13,6 mm) 5 Amps 0,31 0,05 3,05 0,66 0,69 11,56 ±2 
simulated roller lever L4 1.1 .18 .120 .026 .027 .455±.080 

.251 Inch (6,38 mm) 5 Amps 0,39 0,Q7 2,16 0,46 0,48 14,2 ±1,5 
roller lever L4 1.4 .25 .085 .018 .019 .560±.060 
.251 inch (6,38 mm) 4 Amps 0,16, 0.03 2,16 0,46 0,33 14,2 ±1,5 
roller lever. Lower force L119· .57 .11 .085 .018 .013 .560 ±.060 

INTEGRAL LEAF ORDER GUIDES 

stability of 5 Amps 1,95 0,56 5,54 0,76 0,76 8,89 ±O,76 
leaf actuator L4 7 2 .218 .030 .030 .350±.030 

5 Amps 1,95 0,56 5,56 0,76 0,64 14,3 ±O,76 
L4 7 2 .219 .030 .025 .562 ±.030 

Except where stated':to 0,38 mm 
±.015 in. 

AUXILIARY 
ACTUATORS ORDER GUIDES Switches are not included with actuators." 

D.F. max. R.F.min. P.T.max. D.T.mln. D.T. max. D.P. F.P. max. 
mm newtons newtons mm mm mm mm mm 

If~~ 
inches Dunces Dunces inches Inches Inches inches Inches 

. 16,8 2,78 0,56 1,98 '0,38 0,38 8,89 ±O,76 11,3 
.66 10 2 .078 .015 .015 .350 ±.015 .445 

'. 15 2,78 0,83 1,98 0,38 0,38 14,2 ±O,76 16,9 

i!J 
.59 10 3 .078 .015 .015 .560 ±.015 .665 

-" 
, ' ~ 

.~. Straight lever 26,2 0,28 0,04 3,18 0.76 0,76 10,3 VI 

i~ 
1.03 1 .14 .125 approx. .030 • 030 .406 approx . ., .: 

Roller lever 25,4 0,28 0,04 3,18 0,76 0,76 14,3 

"!'- ,~J 
(shown) 1.00 1 .14 .125 approx. .030 • 030 .562 approx • 
(Steel roller) 

NOTE: Above actuators should be used 
below + 300"F (149'C) 

• All characteristics are taken with actuator assembled to 
Catalog Listing 11SM3·T as shown. 

MICRO SWITCH. a Honeywell division 

1-2348 PG. 18 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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5100 SWITCHES 5100 

Miniature basic switches V3 
CUT-A-WAV V3 MINIATURE BASIC SWITCH 

Sturdy aluminum 
rivet holds 
cover to case 

Fine silver or gold contacts 
for circuit fidelity 

Elo~gated hole fO~J; .. ~;'~~~~ 
eaSier, more - ~ • 

Screw, solder or 
quick-connect 
terminals for easy 
wiring 

accurate mounting _ .... -
.63"H x .40"W x 1.09"L 

Mounting holes accept pins or screws of 
.11 inch (2,8 mm) dia. on .88 inch (22,4 mm) centers. 

AVAILABLE TERMINALS 
OS QUICK CONNECT SOLDER 

27.7 -t---t--
1.09 

.188" wide by .020" 
thick terminals 

SCREW 

g --L 
16,5 

Gl 1.65 
:27,7 - l..!. 6,9 
1.09 .27 

SHORT SOLDER 

GENERAL INFORMATION 

V3 miniature basic switches feature 
high electrical capacity and long life. 
Their size and shape meet design re
quirements in all types of applications. 

FEATURES 

• Low operating force to .53 ounce 
maximum 

• Sensitive differential travel as low as 
.OOB inch maximum* 

• Power load switching capability up 
to 15 amperes - silver contacts 

• Motor handling capacity of * horse
power - silver contacts 

• Gold al/oy contacts for special 
applications 

• Long mechanical life of 10,000,000 
cycles - 95% survival for V3-100 
Series. 

• Temperature tolerance up to 
+ 1BO°F (B2°C) on standard 
construction 

• High temperature construction for 
use up to + 600°F (316°C)* 

• 3,1 mm mounting holes available 
• UL and CSA listed 
'Ordering information in Catalog 10. 

g _-L 
15,5 . 

I .61 

27,7~~~ 

Characteristics: O.F. - Operating Force; 
R.F. - Release Force; P.T. - Pretravel; 
O.T. - Overtravel; D.T. - Differential Travel; 
O.P. - Operating Position. 

1.09 .09 

PIN PLUNGER ORDER GUIDES 

, Electrical O.F. R.F.mln. P.T.mu. O.T.mln. D.T. O.P.** 

~~:L cam~ Data And newtons newtons mm mm mm mm 
, Ustlng . Recommended For ULCode ounces ounces inches Inches Inches inches 

!:: V301008 ; 
Best for use under 15 Amps 1,67-3,89 1,11 1,2 1,02 0,15-0,41 14,7 

~, .... shock and vibration L83 6-14 4 .047 .040 .006-.016 .578 

;f'. Y30101·D8 Most applications 11 Amps 2,22 0,56 1,2 1,02 0,15-0,41 14,7 
k': Ll56 8 max. 2 .047 .040 .006-.016 .578 

~r Y301101-DB . Added overtravel 10 Amps 0,72 max. 0,10 1,2 .1,27 0,051-0,25 14.7 
L112 2.6 .35 .047 .050 .002-.010 .578 

~;,. Y302101·D8 Lower force, 10 Amps O,SOmu. 0,05 1,2 1';27 0,051-0,25 14,7 
added overtravel L131 1.8 .18 .047 .050 .002-.010 .578 

~.,~008 ... Loweriorce 5 Amps 0,24 - 1,2 1,27 0,051-0,25 14,7 
L162 .9 .047 .050 .002-.010 .578 

I'~"'·· 
Lowest force 3 Amps 0,15 - 1.2 1,27 0,051-0,25 14,7 

"'C c. LI63 .53 .047 .050 .002-.010 .578 

U;,~,{:·,<~· .'. 
Up to 15 amps load 15 Amps 1,33 max. 0,15 1,2 1,27 0,051-0,25 14,7 
handling L83 4.B .53 .047 .050 .002-.010 .578 

~Y3-343-D8* Applications requiring gold lAmp 2,22 0,56 1,2 1,02 0,15-0,41 14,7 
~~).~'.; alloy contacts L22 Bmu. 2 .047 .040 .006-.016 .578 

Best for use under 15 Amps 1,67-3,89 1,11 1,2 1,02 0,15-0,41 14,7 
shock and vibration L83 6-14 4 .047 .040 .006-.016 .578 

Same as V3-1 except 15 Amps 1,67-3,89 1,11 1,2 1,02 0,15-0,41 14,7 
short solder terminals L83 6-14 4 .047 .040 .006-.016 .578 

Same as V3-1 15 Amps 1,67-3,89 1,11 1,2 1,02 0,15-0,41 14,7 
except solder terminals L83 6-14 4 .047 .040 .006-.016 .578 

General use. 11 Amps 2,22 0,56 1,2 1,02 0,15-0,41 14,7 
LI56 8mu. 2 .047 .040 .006-.016 .578 

luAmps 1,87-3,89 1,11 1,2 1,02 0,15-0,41 14,7 
6-14 4 .047 .040 .006-.016 .578 

•• ±O.38 
±O.lS 

MICRO SWITCH, a Honevwell division 
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5100 SWITCHES 5100 

V3 Miniature basic switches 
Characteristics: O.F. - Operating Force; 
R.F. - Release Force; P.T. - Pretravel; 
O.T. - Overtravel; D.T. - Differential Travel; 

STRAIGHT LEVER ORDER GUIDES O.P. - Operating Position. 

Electrical Lever "A" D.F.max. R.F.mln. P.T. max. D.T.mln. D.T. max. D.P.· 
Dala and mm newtons newtons mm mm mm mm 
ULCode Inches Dunces Dunces inches inches inches Inches 
11 Amps 21.3 2.50 0.56 1.5 1.02 0.41 15.2 

L156 .860 9 2 .060 .040 .016 .600 
11 Amps 35.6 1.11 0.14 3.18 2.29 1.27 15.2 

L156 1.40 4 .5 .125 .090 .050 .600 
Most applications 11 Amps 59,4 0.58 0.12 6.6 3.81 2.29 14.7 
long lever L156 2.34 2.1 .42 .260 .150 .090 .580 
Up to 15 amps load 15 Amps 59,4 0.39 0.03 5.33 4.06 1.52 15.2 
handling. Best L83 2.34 1.4 .11 .210 .160 .060 .600 
performance under 
shock and vibration 

SIMULATED ORDER GUIDE 
ROLLER Most applications 

ROLLER LEVER ORDER GUIDES 

11 Amps 20.6 2.22 0.56 1.5 1.02 0,41 20.6 
L156 .81 8 2 .060 .040 .016 .810 

15 Amps 20.6 1.33 0.15 1.2 1.02 0.33 20.6 
L83 .81 4.8 .53 .047 .040· .013 .810 

,:.", 

11 Amps 34 1.11 0.14 3.18 2.16 1.27 20.6 
L156 1.34 4 .5 .125 .085 .050 .810 

15 Amps 34 0.70 0.14 3.18 2.16 0.76 20.6 
L83 1.34 2.5 .49 .125 .085 .030 .810 

AUXILIARY ORDER GUIDES 
ACTUATORS Switches are not included with actuators. * 

Actuator 
Length D.F. max. R.F.mln. P.T. max. O.T.mln. D.T. max. D.P. F.P. max. 

mm newtons newtons mm mm mm mm mm 
Inches ounces Dunces inches Inches Inches inches Inches 
21.3 3.34 1.11 1.19 0.79 0.41 15 ±0.38 16,4 
.. 84 12 4 .047 .031 .016 .590 ±.015 .645 

2.50 1.11 1.57 1.27 0.64 14.5 ±0.76 17.4 
9 4 .062 .050 .025 .570 ±.03o .685 

0.79 0.41 20.3 ±0.64 22.1 
.031 .016 .8oo±.025 .870 

0.89 14.9 ±0.76 16.5 
.035 .588 ±.030 .650 

20.6 5.00 1.67 1.57 0.89 20.5 ±0.76 21.8 
.81 18 6 .062 .035 .806±.03o .860 

C(~ 
'~ 

Rolier lever 19.1 0.83 • 0.14 4.78 1.57 1.98 19.5 ±1,4 23.8 
.750 3 .5 .188 .062 .078 .766 ±.055 .936 

. ~\v 

Long lever ~ .. 44.5 0.39 0.06 8.33 3.58 4.75 12.7 ±3.18 

~ 
1.75 1.4 .21 .328 .141 .187 .5oo±.125 

One-way rolier 
'~C~O·.· - lever 
\'I, 

NOTE: Contact a MICRO SWITCH Sales Office for ··Travel characteristics on tandem actuators vary with ' •... ~, ... " 
application assistance when actuators will be used at actual basic switch characteristics. These shown are 
temperatures abOve 3OO'F (149"C), typical for the assembly, 

MICRO SWITCH, a Honeywell division 
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. 5100 SWITCHES 5100 

Rocker button switches TP 

Above 
Panel 

Removable Plastic 
Button 

Identification Mounting 
Lug--____ Hole 

One-Piece Cast Cover Seal 
Bushing p.A~nd~-1bl~~~~~~~~ __ 
Cover - Locking Nut 

Enclosed High Strength 
Switching Temperature Resistant 
Chamber Non-Tracking 

Molded In Plastic Case 
Terminal Insert Construction 

Below Panel 
Type 

ELECTRICAL RATINGS 

(In amperes) 

Elec. 
RatIng 28 Volts DC 

Code Ind. Res. Lamp 

1 1~ 20 5 

2 10 15 4 

3 15 20 7 

4 10 18 5 

5 12 20 5 

6 10 18 4 

2-POSITION ORDER GUIDE 

Furnished with buttons. 

115 VDC 

Res. 

0.75 

0.75 

0.75 

0.75 

0.75 

0.75 

115 Volts AC 
250 VDC 60 &400 HZ 230VAC 

Res. Ind. ·Res. Lamp Res. 

0.5 10 15 3 6 

0.5 7 15 2 6 

0.5 15 15 4 6 

0.5 8 11 2 6 

0.5 15 15 4 6 

0.5 8 11 2 6 

FEATURES 

• 2 and 3 position pushbutton action 
• Various button colors 
• 1, 2, and 4 pole circuitry 
~ Flush panel and above panel 

mounting 
• Temperature range is from - 54°G to 

+ 71°G (-65°Fto + 160°F) 
• UL listed, GSA certified 

SWITCHES WITHOUT BUTTONS 

To order switches without buttons, con
vert catalog listings shown in the order 
guides. Substitute TP7 for TP4 and 
TP16 above panel mounted switches; 
substitute TPS for TP1 and TP12 flush 
panel mounted switches. Order buttons 
separately from the chart below. 

BUTTON ORDER GUIDE 

Color Catalog Listing 

Translucent 12PA6 
Transparent 12PA4 
White* 12PA5-W 
Yellow* 12PA5-Y 
Black* 12PA5-BK 
Green* 12PA5-G 
Red* 12PA5-R 
Blue* 12PA5·BL 

'Opaque 

Catalog Listings 

Circuits Made with Button At: UUCSA Elec. Flush Panel Above Panel 

No. of Ident. 
Poles Lug Position 

1 OFF 

1-2 

2 OFF 

1-2,4-5 

4 OFF 

1-2,4-5,7-8,10-11 

3-POSITION ORDER GUIDE 

Furnished with buttons. 

Opposite 
Ident. Lug 

2-3 

2-3 

2-3,5-6 

2-3,5-6 

2-3,5-6,8-9,11-12 

2-3, 5-6, 8-9, 11-12 

Circuits Made with Button At: 

Rating 
Code 

L191 

L191 

L191 

L191 

L191 

L191 

UUCSA 
No. of Ident. Lug Center Opposite Lug Rating 
Poles Position Position 

1 1-2 OFF 

1-2* OFF 

2 1-2,4-5 OFF 

1-2,4-5* OFF 

1-2,4-5* OFF 

4 1-2,4-5, OFF 
7-8,10-11 

1-2,4-5, OFF 
7-8,10-11* 

.. 
'These positions only are momentary. All others are 
maintained. 

Lug Pas. Code 

2-3 L191 

2-3* L192 

2-3,5-6 L191 

2-3,5-6 L192 

2-3,5-6* L192 

2-3,5-6, L191 
8-9,11-12 

2-3,5-6, L192 
8-9,11-12* 

Rating Translucent Transparent Translucent Transparent 
Code Button Button Button Button 

1 1TP201-2 HP12·2 HP216-2 HP4-2 

1 1TP201-3 HP12-3 1TP216-3 HP4-3 

3 2TP201-2 2TP12-2 2TP216-2 2TP4-2 

3 2TP201-3 2TP12-3 2TP216-3 2TP4-3 

5 4TP201-2 - - -
5 4TP201-3 - - -

Catalog listings 

Elec. Flush Panel Above Panel 

Rating Translucent Transparent Translucent Transparent 
Code Button Button Button t Button 

1 1TP201-1 HP12-1 1TP216+ HP4-1 

2 1TP201-7 1TP12-7 1TP21&'7", 1TP4-7 

3 2TP201-1 2TP12-1 2TP21a-:1' -
4 2TP20,1-5 - - -
4 , '2TP201~7 2TP12-7 ,2TP216-7 -
5 ,4TP201-1 " , - -
6 ':'4TP201;7 4T~12-7 - -

r<;,': " < , 

" , 
it'; 

MICRO SWITCH, a Honeywell division 
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5100 SWITCHES 

TK Toggle switches 

ELECTRICAL RATINGS 

UUCSA Rating Code Electrical Rating 

L192 10 amps - 125, 250, 277 VAC; 
Y4 Hp - 125 VAC; Y2 Hp - 250,277 VAC; 
3 amps...,... 125 VAC "L" 

L191 UL Code L-191: 
15 amps.- 125, 250, 277 VAC; 
Y2 Hp - 125 VAC; 1 Hp - 250, 277 VAC; 

2·POSITION ORDER GUIDE 

No. Of 
Poles 

2 

Keyway 
Position 

OFF 
1-2 

OFF 
1-2,4-5 

3-POSITION ORDER GUIDE 

No. Of Keyway 
Poles Position 

1 1-2 
1-2* 

2 1-2,4c5 
1-2,4-5* 

5 amps -125 VAC "L" 

Clrcult(s) Made With Toggle At: 

Opposite 
Keyway 

2-3 
2-3 

2-3,5-6 
2-3,5-6 

UUCSA 
Rating 
Code 

L191 
L191 

L191 
L191 

Circuit(s) Made With Toggle At: 

Center 
Position 

OFF 
OFF 

OFF 
OFF 

Opposite 
Keyway 

2-3 
2-3* 

2-3,5-6 
2-3, 5-6* 

UUCSA 
Rating 
Code 

L191 
L192 

L191 
L192 

·These positions only are momentary. All others are 
maintained. 

MICRO SWITCH,a Honeywell division 

,". .. 

catalog· 
Ustll'lg 

,,,.i·. '2TK1'"2'
L·~i·:·2TK.1~': . 

17,' . 
".'C"'I~;';f' 
··'UStl~ .. ' 

'.111<.' '.1:'1'." .···111<1-7.· 
';2TKj~t, 

. 2TK1-'i 

5100 

FEATURES 

• Environment sealed enclosure 
• 1 and 2-po/e circuitry 
• 2 and 3-position, maintained and 

momentary toggle action 
• Temperature range: -40° to 

+ 71.1°C (-40° to + 160°F) 
• UL listed, CSA certified 

TK toggles answer the need for an en
vironment sealed industrial grade tog
gle switch. When mounted with a 
15PA87 seal accessory, they meet 
NEMA 4 requirements on food process
ing and other industrial panels sub
jected to periodic washdowns. TK's 
withstand heavy morning dew found in 
the cabs of construction and farm vehi
cles, and beverage spillage. 

CONSTRUCTION 

There is a pre molded elastomer seal 
between the toggle lever and bushing, 
and an elastomer gasket seal between 
the cover and case. Terminal inserts 
are molded into the case. 

TK's embody many of the time-proven 
construction .features of the TL design, 
such as: spring-loaded actuating mech
anism for direct-action operation and 
excellent tactile feedback; stepped ter
minals, which aid non-shorting wiring 
connections; and a high strength non
trackirig case, which promotes electri
cal stability. 

TERMINAL CIRCUIT 
IDENTIFICAT~ON 

Terminal identifications are refered to in 
the Ordering Charts to indicate which 
circuits are made in each toggle posi
tion (I.e. 1-2 reference indicates circuit 
closure through terminals 1 and 2.) 

1-2352 PG. 22 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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5100 SWITCHES 5100 

Toggle switches TL 
FEATURES 

• Qualified to MIL-S-3950 
MOLDED ELASTOMER SEAL 

• Environment-proof sealing 

ONE-PIECE 
BUSHING AND COVER 

2-POSITION ORDER GUIDE 

SEALED 
SWITCHING 
CHAMBER 

No. of 
Poles 

Electrical 
Rating 
Code 

2 

4 

1-2,4-5 
7-8,10-11 

2-3,5-6 
8-9,11-12 

*These positions only are momentary. All others are 
maintained. 
"Also add the appropriate suffix letter to the Military 
number. 

3-POSITION ORDER GUIDE 

No. of 
Poles 

2 

4 

1-2,4-5 OFF 
7-8,10-11* 

1-2, 4-5 2-3, 4-5 
7-8,10-11 7-8,11-12 

'These positions only are momentary. All others are 
maintained. 

2-3,5-6 
8-9,11-12* 

2-3,5-6 
8-9,11-12 

"Also add appropriate suffix letter to the Military number. 

5 

Electrical 
Rating 
Code 

6 

5 

MOLDED IN ELASTOMER 
GASKET SEAL 

HIGH STRENGTH, 
TEMPERATURE RESISTANT, 
NON-TRACKING CASE 

MOLDED IN 
TERMINAL INSERT 

L191 

L192 

L191 

• 1, 2, and 4 pole circuitry 
• Standard and pull to unlock levers 
• 2 and 3 position, maintained, and 

momentary toggle action 
• Temperature range: - 65°C to 

+ 71°C (-85°Fto + 160°F) 
• UL listed, CSA certified 

Military 
Number 

Pull-to-Unlock 

Add Suffix to 
Standard 

D,F,G 

D,F,G 

E,L,N 

ALL TYPES 

MS24660-22 

MS24660-23 

Military 
Number** 

MS24660-27 

MS27409-1 

MICRO SWITCH, a Honeywell division 
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5100 

TS Toggle switches 

2-POSITION ORDER GUIDE 

No. of Poles 

2 

3-POSITION ORDER GUIDE 

SWITCHES 

FEATURES 

• 2 or 3-position, momentary and 
maintained action 

• 1 and 2-pole circuitry 
• Rated up to 15 amps 
• Lever-to-bushing seal 
• Solder, screw, or quick-connect 

terminals 
• UL listed, CSA certified 

(Circuits) Made w/Toggle At: UUCSA 
Rating 
Code 

Keyway . Center Opposite 
No. of Poles Position Position Keyway 

2-1 ON OFF 2-3 ON L191 

2-10N* 

2-10N* 

-2 2-1 & 5-4 ON 

2-1 &5-40N* 
·Marked toggle positions are momentary. All other 
positions are maintained. 

OFF 

OFF 

OFF 

OFF 

2-3 ON L192 

2-30N* L192 

2-3& 5-6 ON L191 

2-3&5-60N* L192 

LOCKING CONFIGURATIONS FOR TL, 13AT AND 23AT SERIES ONLY 

When ordering pull-te-unlock toggle 
listings, add the suffix letter shown in 
the chart below to the standard toggle 
listing and the MS number. For exam-

A B 

~ EO 

pie, to order a 1TL 1-1 pull-to-unlock 
toggle switch with the lever locked in 
the center pOSition, add the letter E; i.e., 
1TL1-1 E, MS-24658-21 E. 

D 

5100 

ELECTRICAL RATINGS 

UUCSA 
Rating 
Code Electrical Rating 

L192 10 Amps, 125, 250, 2n VAC; 
Y4HP-125VAC; 
112 HP - 250, 2n VAC; 
3 amps -125 VAC "L" 

L191 
15 amps, 125,250, 277VAC; 
Y2HP-125VAC; 
1 HP-250, 277VAC; 
5 amps -125 VAC "L" 

Ik 
H 

m 
Locked In 

Three Positions 

Locked In 
Center and 

Extreme Position 
(Keyway Side) 

Locked Out 
Of Center 
Position 

ElF 

ta II !,' 
Locked In Extreme Position 

Locked In 
Extreme Position 

(Keyway Side) 

Locked Out Of 
Center And 

Extreme Position 
(Keyway Side) 

J 

~ 
Locked Out Of 

Center And 
Extreme Position 

(Opposite Keyway) 

.Locked In 
Center And 

Extreme Position 
(Opposite Keyway) 

Center Position (Opposite Keyway) 

L 

Locked Out Of 
Extreme Position 

(Keyway Side) 

Locked Out Of 

I And Into 

i Extreme Position 
(Opposite Keyway) 

N 

Locked Out Of 
Extreme Position 

(OPPosite Keyway) 

MICRO SWITCH, a Honeywell division 

1·2354 PG. 24 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

P 

Locked Out Of 
And Into 

Extreme Position 
(Keyway Side) 

EEM 1983 



5100 

6ATSERIES 

ELECTRICAL RATINGS 

For 6AT, 13AT, 23AT switches 

UUCSA Rating Load 
5 amps, Inductive 

125-250VAC Resistive 
Max. Inrush 

13AT/23AT SERIES 

FEATURES 

• 2 or 3 position, momentary or main
tained action 

• 2, 3 or 4 SPDT precision basic 
switches 

• Standard toggle, tab or pUIl-to-un-
lock levers 

• Silver contacts (gold available) 
• 15/:u-inch bushing 
• UL listed, CSA certified basic 

switches 
• Lever-to-bushing seal option 

SWITCHES 5100 

Toggle switch assemblies AT 

30VDC Rating 

Amps 

Sea Level 50,000 ft. 

3 2.5 
5 5 

24 24 

23AT 2·POSITION ORDER GUIDE 

13AT 3-POSITION ORDER GUIDE 

·Pull-1o-unlock lever, tab lever. 3 and 4-pole versions, 
M8805 types. gold contacts. and "r' or "T2" terminals: 
see Catalog 30. Manual Switches. 

FEATURES 

• 2-position, momentary and main~ 
tained action 

• 1, 2 or 3 SPDT precision basic 
switches 

• Short behind-panel depth 
• Choice of 11I or 15/32-inch bushings 
• Silver contacts (gold available) 
• UL listed, CSA certified basic 

switches 

6AT ORDER GUIDE' 

W' bushing 
without key tab 

15/32" bushing 
with key washer 

"T" and "T2" terminal versions. gold contact versions lor 
low energy circuits: See Catslog 30. 

MICRO SWITCH, a Honeywell division. 
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5100 SWITCHES 5100. 

AML Advanced manual line 

AML's classic design blends with 
other panel components to enhance 
total display harmony. Well-accepted 
as the only comprehensive line of its 
kind, AML features uniformly functional 
and attractive pushbuttons, paddles, 
rockers, indicators, and annunciators. 
LED, incandescent, and neon illumina
tion ... solid state to electronic and 
power duty control. 

ELECTRICAL SPECIFICATIONS 

AML electrical data ......................................... p. 26 
Solid state pushbuttons AML11/12 ............................. p.27 
Power duty pushbuttons AML31/32 ............................ p. 27 
Electronic control push buttons AML21/22 ..................... p.28 
LED application notes/panel cutouts .......................... P .28 
Lighted indicators AML41/42 .................................. p. 29 
Buttons, lenses, lamps AML51/52/91 .......................... p. 30 
Solid state paddles & rockers AML13/14/15/16 .................. p.31 
Electronic control paddles & rockers AML23/24/25/26 ............ p.32 
Power duty paddles & rockers AML33/34/35/36 ................. p.33 
Paddle covers AML53/55 ..................................... p.34 
Rocker operators AML54/56 .................................. p. 35 
AML accessories ............................................ p. 36 

A companion line of MIL-S-22885 qualified products- is available. Ask for 
information on M22885 series. 

AML10 SERIES SOLID STATE SWITCHES 
Electrical Characteristics 

Integrated Supply Output 
Circuit Current Voltage 

Function (Max.) (Operated) 

5VDC 3.SmA +.4Voll 
Sinking1 (Released) (Sinking 

6.5 rnA SmA) 
(Operated- . 

no load) 

6-16VDC 6.5mA@ +.4 Voll 
Sinking2 6VDC. (Sinking 

10.0mA@ 20mA 
16VDC max.) 

(Plus load 
current)3 

'Over temperature range of 0" to + 55"C (+ 32" to 
+ 131"F) and supply voltage of 4.5 to 5.5 VDC. 
'Over temperature range of 0" to + 55"C ( + 32" to 
+131"F) and supply voltage to 16 VDC. 
'At 24"C (+ 75"F). 

Output Switching Time 

Leakage Max. 

Current Rise Fall Supply 
Max. 10% to 90% to Voltage 

(Released) 90% 10% (V.) 

2.0J.LA 1.0 J.Lsec. 1.0 J.L sec -.5to +7.0 
(Sinking (Sinking VDC 
SmA) SmA) 0°10 +65°C 

( +32°10 
+ 149°F) 

20J.LA 1.S J.Lsec 0.5 J.Lsec -1.2to +20 
(Sinking (Sinking VDC 
20 rnA) 20 rnA) 

A permanent magnet plunger moves 
adjacent to the Hall effect integrated 
circuit to give a digital, current sinking 
output. . 

AML20 SERIES ELECTRONIC CONTROL SWITCHES 
Contacts Voltage Current Load Type 

Silver 2S0VAC 2 Amps 75% Power Factor 
125VAC 3 Amps 75% Power Factor 
24VDC 2 Amps Resistive 

Gold 24VDC 100 rnA Resistive 
SVDC 10mA Resistive 
.5VDC 1 rnA Resistive 

AML30 SERIES POWER DUTY SWITCHES 
Voltage Current Load Type 

Pushbutton 125 VAC* . 10 amps 60% Power Factor 
Switqhes 250VAC* 10 amps 60% Power Factor 

Rocker & 125VAC 15 amps 60% Power Factor 
Paddle Switches 250VAC 15 amps 60% Power Factor 

., 0 amps, 'h hp . 

. MICRO SWITCH, a Honeywell division 

Absolute Maximum Rating 

Voltage 
Externally 
Applied to 

Output 

- .5 Voll min. 
+ 15 Volls Max. 
(Off condition) 

+ 20 VDC max. in 
Off condition only 
- 0.5 VDC min. in 

Off or On 
condition 

Hall effect 
integrated 
circuit 

Loads to Storage 
Output Temperature 

20 rnA -40°C 10 
(Sinking) + 65°C 

(-400 to 
+ 149°F) 

40mA· -40°C 10 
+ 65°C 

(-40°10 
+ 149°F) 

------, 
~VS 

=SE: ..... O 
I I 
I 

______ .J -

Contact Arrangement 

1. 2, Or 4 poles: Form C 

~ 
~ 

Contact Arrangement 

2 poles: Form X r--i--l . . . . 
1 Or 2 poles: Form A --~ 

1·2356 PG. 26 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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5100 SWITCHES 5100 

Solid state pushbutton switches AML11/12 

AML 11 non-lighted or incandescent illuminated 

Buttons (AML51) and incandescent lamps 
(AML91) are ordered separately. 

AML11 B 
I 

Housing 
Type 

Standard Bezel: 
AML 11 B Square Non-Lighted 
AML 11 C Square 1 Lamp Ck!. 
AML 11 E Rec!. Non-Lighted 
AML 11 F Rect. 1 Lamp Ckl. 

Standard Bezel: 
AML12C Square 1 LED 

B 
T 

Bezel 
Color 

B 
Black 

Additional AML 11 options: Full guard 
bezel, two-level alternate action, and 
rectangular housings with two lamp 
circuits. 

Additional AML 12 options: Full guard 
bezel, integral diode LED protection, 15 
V LED voltage, and two-level alternate
action. 

AML 12 w/integrallLED indicator 

LED "window" buttons (AML52) 
are ordered separately. 

A 
T 

Lamp 
Type 

A 
No Lamp 
Installed 

LED Colorl 
Voltage 

Red 
B V* 
C 5V 

Yellow 

2 
T 

Terminal 
Type 

2 
.110x.020 
(Solder or 

Quick-Connect 

3 
.025 x .025 

(Printed 
Circuit or 
Push-On) 

FEATURES 
• Hall effect reliability. (For electrical 

specifications, refer to facing page.) 
• Low voltage signal interfaces with 

nearly all DC logic . 
• 50r 6-16 supply voltage. 
• UL recognized. 

AA 
T 

Circuitry 
Codes 

5VDC AA 
Sinking Momentary 

Action 

6-16 Vi)C BA 
Sinking Momentary 

Action 

H V* 
J 5V 

'See LED Application Notes. 

Green 
R v* 
S 5V 

Power duty pushbutton switches AML31 132 

AML31 non-lighted or incandescent illuminated 

Buttons (AML51) and Incandescent lamps 
(AML91)!are ordered separately. 

AML31 E 
I 

Housing 
Type 

Standard Bezel: 
AML31 E Rec!. Non-Lighted 
AML31 F Recl. 1 Lamp Ckl. 

Standard Bezel: 
AML32F Recl. 1 Neon Lamp 

B 
T 

Bezel 
Color 

B 
Black 

FEATURES 
• Up to 10 amps, 1251250 VAC . 
• UL listed, CSA certified. 

Additional AML31 Options: Momen
tary action, full guard bezel. 

AML32 w/integral neon indicator 

Neon "window" buttons (AML52) 
are ordered separately. 

Additional AML32 Options: Full guard 
bezel, momentary action. 

A 
T 

Lamp 
Type 

A 
No Lamp 
Installed 

Neon Lamp 
Voltage/Color' 

Red 
B 125VAC 
C 250VAC 

Clear 
K 125VAC 
L 250VAC 

4 
T 

Terminal 
Type 

4 
.187 x .020 

(Solder or Quick-Connect) 

Terminal Type 
Lamp Circuit 

4 
.187 x .020 

(Solder or Quick-Connect) 
with isolated lamp circuit 

7 
.187 x .020 

with integral lamp circuit 

AD 
--r 

Circuitry 
Codes 

2-Pole, Single-Throw 
Normally-Open, Form X: 

AD 
Alternate Action 

MICRO SWITCH, a Honeywell division 
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5100 SWITCHES 5100 

AML21/22 Electronic control pushbutton switches 
FEATURES 

• Up to 3 amps, .125\f~C, 
• Silver or gold contacts. 
• Momentary or 2-/evel alternate-

action. . 

• UL listed, CSA certified. 

AML21 non-lighted or incandescent illuminated 
Buttons (AML51) and incandescent lamps 
(AML91) lara of de red-sepiiriitEily~ 

AML21 B 
I 

Housing 
Type 

Standard Bezel: 
AML21B Square Non-Lighted 
AML21C Square 1 Lamp Ckl. 
AML21E Rect. Non-Lighted 
AML21 F Rect. 1 Lamp Ckt. 

Standard Bezel: 
AML22C Square 1 LED 

B 
T 

Bezel 
Color 

B 
Black 

Additional AML21 Options: Full guard 
bezel, 4 poles, and rectangular hous
ings with two lamp circuits. 

Additional AML22 Options: Full guard 
bezel, integral diode protection for LED, 
15 V LED voltage, and 4 poles. 

AML22 w/integraliLED indicator 
LI;D_."w.!ncfOw"Jl.lJ!tQns (AML52) 
.are ordered separately. 

A 
T 

Lamp 
Type 

A 
No Lamp 
Installed 

LED l::olorl 
Voltage 

Red 
B V* 
C 5.0V 

Yellow 
H V* 
J 5.0V 

Green 
R V* 
S 5.0V 

2 
T 

Terminal 
Type 

2 
.110 x .020 
(Solder or 

Quick-Connect) 

3 
.025 x .025 

(Printed Ckt. or 
Push-On) 

"See LED Application Notes. 

AA 
T 

Circuitry Codes 
(Each pole has double-throw) 

Silver Mom. Action 
Contacts AA 1-Pole 

AC 2-Pole 

All. Action 
AB 1-Pole 
AD 2-Pole 

Gold Mom. Action 
Contacts BA 1-Pole 

BC 2-pole 

All. Action 
BB 1-Pole 
BD 2-Pole 

LED Application Notes: PANEL CUTOUTS FOR SINGLE SWITCHESIINDICATORS 
1. Internal resistors control LED 

current to nominal 20 rnA on 5 
VDC devices. 

2. Devices without internal current
limiting resistors require suitable 
external control of the LED cur
rent. 

3. A minimum of 5 VDC open circuit 
voltage with an appropriate series 
resistance should drive the LED. 
This minimizes effect of tempera
ture (current variation) on for
ward voltage of LED. 

4. Reverse breakdown voltage of 
LED is 5 volts min. 

5. Following example includes a 
simple DC drive circuit and equa
tion used to determine value of 
series resistance. 

Rs 

E-=- Vr ~ Rs = __ I C3 E-V 

I, 

Where: Rs 
E 
V, 

I, 

= Series Resistance 
= Supply Voltage 
= Forward Voltage of 
LED 
= Circuit Current 

MICRO SWITCH, a Honeywell division 

WITHOUT BARRIERS 
-l 19,0 l-

I :75 1.....1. 
1Z@-(6,4 ~ 

.:25 ~ 
-h~SQ.1--

WITH SHORT BARRIERS 

1 ~:i2 b r*-L.1 
~w .w 

-, t 

If a diode is added in series for reverse 
polarity protection then: 

E - V, - VPD 
Rs=----

I, 

Where: VPD = Forward Voltage of 
Protection Diode 

1-- 29,0-4 

-~ ~ 
WITH LONG BARRIERS 

•

29,01 1.14 

• 23.2 

I 
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5100 

FEATURES 

• Choice of incandescent or LED 
illumination . 

• UL listed, CSA certified (except LED 
indicators, which are UL 
recognized). 

AML41 pushbutton style indicators 
match display of incandescent illumi
nated switches. 

Lens style indicators use a special cap
like button which covers the bezel to 
present a larger display area, without 
affecting family appearance. Up to 3-
lamp split screen capability. 

Note: Buttons (AML51) and incan
descent lamps (AML91) ordered sepa
rately. 

. AML42C housings have an integral LED 
indicator which is flush with the button 
face. Note: LED "window" buttons 
(AML52),are ordered separately. 

AML42S feature a compact (.9 x .3") 
package. The LED is flush with the 
bezel. 

. Additional Indicator Options: 15 V 
LED voltage, neon indicators which 
match the display of neon power duty 
pushbutton switches. 

SWITCHES 5100 

Lighted indicators AML41 142 

AML41 incandescent illuminated pushbutton 
style (left) and lens style. 

AML42 LED pushbutton style (left) 
and compact style. 

AML41 ORDER GUIDE 

AML41 C 

Housing Type 

Pushbutton Lens 
Style: Style: 

AML41 C (Use AML51-J, 
Square -K, and -L 

1 lamp ck!. buttons only) 

AML410 AML41 J 
Square Rectangular 

2 lamp ckts. 1 lamp ck!. 

AML41 F AML41 K 
Rectangular Rectangular 

lamp ck!. 2 lamp ckts. 

AML41 G AML41 L 
Rectangular Rectangular 
2 lamp ckts. 3 lamp ckts. 

AML42 ORDER GUIDE 

AML42 S B -,--
Housing Bezel 

Type Color 

AML42 C B 
Square Black 
1 LED 

AML42 S 
Compact 

1 LED 

B -,-

Bezel 
Color 

B 
Black 

C 
T 

LED Color/ 
Voltage 

Red 
B V· 
C 5V 

Yellow 
H V· 
J' 5V 

Green 
R v· 
S 5V 

A 2 
T T 

Lamp Terminal 
Type Type 

A 2 
No lamp .110 x .02Q 
installed (Solder or 

Quick-
Connect) 

3 
.025 x .025 

(Printed 
Circuit 

or Push-On) 

2 
. -,--

Terminal Type 

2 3 
.110 x .020 .025 x .025 

(Solder or Q.C.) (Printed Circuit 
or Push-On) 

'See LED Application Noles . 

MICRO SWITCH, a Honeywell division 
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5100 SWITCHES 

AML51/S2 Buttons/lenses/lamps 
AML51 ORDER GUIDE 

AML51 buttons are for non-lighted or 
incandescent Illuminated display. 

Specify AML51-J, AML51-K, and 
AML51-Lbuttons for use with AML'41J, 
AML41 K, and AML41 L lens style In
dicators only_ They do not fit other 
AML pushbutton switches or indicators. 

AMLS1-C 
I 

BuHon 
Type 

For PushbuHons Or IndIcators 

AML51-C AML51-F AML51-G 

AML51-B AML51-E AML51-M 

Button Types B, E, and M 
are available with Displayl 

Legend Types 10 and 20 only. 

For Indicators Only 
Lens Style: 

AML51-J AML51-K AML51-L 

Pushbutton Style: 
AML51-D 

~~ 

AML52 ORDER GUIDE 

AML52 buttons have an open window 
which allows the LED or neon lamp lens 
to be flush with the button face. 

AM LS2-N 
I 

Split colors for display/legend types 10, 
11, 20, and 21 are visible whether 
lighted or unlighted, On all other types, 
split colors are only visible when 
lighted. 

10 R 
T T 

DIsplay Full Color or 
LegandlType 1st Color SpIlt 

Trsnsmltted Color R 
10 No.legend Red 
20 With legend Y 

Yellow 
TransmItted Color G 

(Clear cap and Green 
color insert) B 

11 No legend Blue 
21 With legend W 

White 
Dead Front 

(Smoky gray cap 
and color insert) 
30 No legend 
40 With legend 

ProJected Color 
(White cap and 

color insert) 
50 No legend 
60 With legend 

INCANDESCENT LAMPS 
AML91 ORDER GUIDE 

10 
I 

Lamp· 
Type 

Incandescent 
T-1~ 

wedge base 

Industry 
Lamp No. 

86 

'R 
T 

BuHon 
Type 

Display/legend 
Type 

BuHon 
Color 

For LED DevIces 
AML52-C 

~ 
For Neon Devices 

AML52-N 

~ 

Transmitted Color 
10 

No Legend 
20 

With Legend 

R 
Red 

y 
Yellow 

G 
Green 

B 
Blue 
W 

White 
K 

Black 

MICRO SWITCH, a Honeywell division 

5100 

-=r T 
2nd 3rd 

Color Split Color Split 

R R 
Red Red 
Y Y 

Yellow Yellow 
G G 

Green Green 
B B 

Blue Blue 
W W 

White White 

Note: Dimensions include the .060 in. 
bezel. 
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5100 SWITCHES 5100 

Solid state paddle and rocker switches AML 13/14 
Non-lighted or incandescent illuminated 

AML13 

Paddle covers (AML53) and incandescent 
lamps (AML91) ordered separately. 

AML13 E B 
I T 

Housing Operator/Bezel 
Type Color 

AML13 E B 

AML14. 

Rockers (AML54) and incandescent 
lamps (AML91) ordered separately. 

A 2 AA 
T T -r 

Lamp Terminal 
Type Type Circuitry 

A 2 OnelC 

FEATURES 

• Hall effect reliability. 
• Low voltage signal interfaces with 

nearly all DC logic. 
• 5 or 6-16 supply voltage. 
• Black toggle type paddle operators. 

(Switch covers provide color 
display.) 

• UL recognized. 
Additional Options: Two lamp cir
cuits; other two and three-position 
operating actions; printed circuit or 
push-on terminals; and two 6-16V 
sinking IC's. 

01 
I 

Operating 
Action 

Rect. Paddle Black No Lamp .110 x .020 (Ckt. A): ~CD eb 
Non-Lighted 

AML13 F 
Installed (Solder or AA 

Quick-Connect) 5 V Sinking 
Circuit '~O1 ~ Output 

Rect. Paddle States Maint. Maint. 
1 Lamp Ckt. (A) 

AML14 E 
Rect. Rocker 
Non-Lighted 

AML14 F 

BA ®_II, ~mpA 6-16 V Sinking 

Two IC's 
Lamp B (Ckts. A & B): 

AC 

Ckt.A Low High 
(operated) 

Ckt. B High Low 
(operated) 

Rect. Rocker 5 V Sinking 
1 Lamp Ckt. (A) 

Solid state paddle and rocker switches 
With integral LED indicators 

AML15/16 

AML15' 

LED "window" covers (AML55) 
are ordered separately. 

AML15 F B 
T 

Housing 
Operator/ 

Bezel 

B 
T 

LED 
Type Color Voitage 

AML15 F B B 
Rect. Paddle Black v* 

1 LED 
C 

AML16 F 5V 

Rect. Rocker 
1 LED 

'See LED Applicalion Notes. 
CD The "MICRO SWITCH" identification is shown on this 

side of the switch housings. 

MICRO SWITCH, a Honeywell division 

AML16 

LED "window" rockers (AML56) 
are ordered separately. 

2 AA 
T -r 

Terminal 
Type Circuitry 

2 OnelC 
.110 x .020 (Ckt. A): 
(Solder or AA Circuit 

Quick- 5.V Sinking Output 
Connect) States 

BA 
6-16 V Sinking Ckt.A 

Two IC's Ckt.B 
(Ckts. A & B): 

AC 
5 V Sinking 

FEATURES 

• Hall effect reliability. 
• Low voltage Signal interfaces with 

nearly all DC logic. 
• 5 or 6-16 supply voltage. 
• UL recognized. 
Additional Options: Two LED's, in
tegral diode LED protection, 15V 
LED voltage, printed circuit/push-on 
terminals, other two and three-posi
tion operating actions. 

01 R x 
T T T 

Operating LED Color 

Action LED A LEOB 

~CD eb 
~O1 ~ 

R X 
Red No LED 

y 
Yellow 

Maint. Maint. G 

Low High Green 

(operated) 

High Low 
(operated) 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory PG. 31 1-2361 



5100 SWITCHES 5100 

AML23/24 Electronic control paddle and rocker switches 
Non~lighted or incandescent illuminated 

AML23 AML24 

Paddle covers (AML53) and incandescent Rockers (AML54) and incandescent 
lamps (AML91) ordered separately. lamps (AML91) ordered separately. 

AML23 E B A 2 
I T T T 

HousIng Operator/Bezel Lamp Terminal 
Type Color Type Type 

AML23E B A 2 
Rect. Paddle Black No Lamp .110 x .020 
Non-Lighted Installed (Solder or 

AML23F Quick-Connect) 

Rect. Paddle 
1 Lamp Ckt. (A) 

AML24 E 
Rect. Rocker 
Non-Lighted 

AML24 F 
Rect. Rocker 

1 Lamp Ckt. (A) 

FEATURES 
• Up to 3 amps, 125 VAC. 
• Silver or gold contacts 
• Black toggle type paddle operators. 

(Switch co vers provide color 
display.) 

• UL listed, CSA certified. 

Additional Options: Two lamp cir
cuits, printed circuit/push-on termi
nals, other two and three-position 
operating actions, and additional cir
cuitry. 

AA 
-r 

Circuitry 

Insert 
Code Letters 

from chart below 

01 
..I 

Operating 
Action 

Insert 
. Code Numbers 
from chart below 

,nLamPA 

. -0 Lamp B 

AMLI25/26 Electronic control paddle and rocker switches 
With integral LED indicator 

AML25 
LED "window" covers (AML55) 
are ordered separately. 

AML251F B 
T 

HousIng Operatorl 
Type Bezel Color 

AML25F B 
Rect. Paddle Black 

1LED 

AML26F 
Rect. Rocker 

1LED 

B 
T 
LED 

Voltage 

B 
V* 
C 

5.0 V' 

AML26 
LED "window" rockers (AML56) 
are ordered separately. 

2 AA 
I -r 

Terminal 
Type Circuitry 

2 Insert 
.110 x .020 Code 
(Solder or Letters 

Quick-Connect) from 
chart 
below 

Circuitry Codes i Operating Action Codes 

1~ItIO"~1 3-Position 

&~' cb .~ e5- ~ 
04 c6~ cb Silver Gold 

Contacts Contacts Maint. Malnl. Mainl. Mainl. Maint. 

AA BA .-....... -...-. ~ .--.--. ........--. 
3 2 I 3 2 I 3 2 I 3 2· I 3 2 I 

AC2 BC2 .--..-. -...-. ~ .--.--. ........--. 
3 2 I 3 2 I 3 2 I 3 2· I 3 2 I .-....... .......--. ---.. ~ .......-i 
6 5 4 6 5 " 65" 6 5 4 6 5 4 

FEATURES 
• Up to 3 amps, 125 VAC. 
• Silver or gold contacts. 
• UL listed, CSA certified. 

Additional Options: Two LED's, 15V 
LED voltage, printed circuit/push-on 
terminals, other two and three-posi
tion operating actions, and addi
tional circuitry. 

01 R X 
T T T 

Operating LED Color 

Action LED A LEOB 

Insert R X 
Code Red No LED 

Numbers Y 
from Yellow 
chart G 
below Green 

'See LED Application Notes. 

G) The '"MICRO SWITCH'" identification is shown on this 
side of the switch housings. 

@For non·iIIuminated switches only 

~~~D t:::::! A 

LED , 
B 

MICRO SWITCH, a Honeywell division 
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Power duty paddle and rocker switches 
Non-lighted or incandescent illuminated 

AML33/34 

AML33 
Paddle covers (AML53) 
and incandescent lamps 
(AML91) ordered separately. 

AML33 E B 
I T 

Operator/Bezel 
Color 

Housing 
Type 

AML33E B 
Rect. Paddle Black 
Non-Lighted 

AML33F 

~m;~ 
Rect. Paddle 
1 Lamp Ckt. 

AML34 E 
Rect. Rocker 
Non. Ilium. 
AML34 F 

Rect. Rocker 
1 Lamp Ckt 

AML34 
Rocker operators (AML54) 
and incandescent!Jamps 
(AML91) ordered separately. 

A 4 
T T 

Lamp Terminal 
Type Type 

A 4 
No Lamp .187 x .020 
Installed (Solder or 

Quick-Connect) 

FEATURES 
• Up to 15 amps, 1251250 VAC. 

• Black toggle type paddle operators. 
(Switch covers provide color 
display.) 

• UL listed, CSA certified. 

AA 01 
-r T 

Circuitry Operating 
Codes Action 

Silver Contacts: 

~~ 
AA 

1-Pole 
(One Form A 
Single-Throw, 

Normally-Open) 
01 

AC Maint. Maint. 
2-Pole ON OFF 

(Two Form A) 

Power duty paddle and rocker switches 
With integral LED indicator 

AML35/36 

AML35 
Neon "lens" covers (AML55) 
ordered separately. 

AML35 F B 
I T 

Housing Operator/Bezel 
Type Color 

AML35F B 
Rect. Paddle. Black 
1 Neon Lamp 

AML36F 
Rect. Rocker. 
1 Neon Lamp 

AML36 
Neon "lens" rockets (AML56) 
ordered separately. 

B 4 
T T 

Lamp Terminal Type/ 
Voltage Lamp Circuit 

B 4 
125VAC .187 x .020 

(Solder or 
C Quick-Connect) 

250 VAC With Isolated 
Lamp Circuit 

7 
Integral Neon Circuit Isolated Neon Circuit .187 x .020 

With Integral 
11 12 11 Lamp Circuit 12 

o--~. (Available with 
I 

2-Pole devices 
only) 

FEATURES 
• Up to 15 amps, 1251250 VAG. 

• UL listed, CSA certified. 

AA 
T 

01 
T 

Circuitry Operating 
Codes Action 

Silver Contacts: 

~~ AA 
(One Form A 
Single-Throw) 
Available only 01 
with isolated Maint. Maint. 
lamp circuit, ON OFF 
term. type 4. 

AC ump~ 2-Pole 
t::=J (Two Form A) 

CD =rr j~ 
o--~ CDThe "MICRO SWITCH" identification is shown on this 

21 ·22 21 22 side of the switch housings. 

MICRO SWITCH, a Honeywell division 
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5100 SWITCHES 

AML53/55 Covers for paddle switches 
AML53 ORDER GUIDE 
AML53 covers are for non-lighted or 
incandescent illuminated display. 

AML53-E 10 
. I L 

Paddle Switch Display/legend 
Cover Type Type 

Transmitted Color 

~ 
10 No legend 
20 With legend 

Transmitted Color 
(Clear cap and 

color insert) 
AML53-E 11 No legend 
112 Cover 21 With legend 

R 
T 

Cover 
Color 

R 
Red 

y 
Yellow 

G 
Green 

B 
Blue 
W 

White 
K* 

Black 

AML55 ORDER GUIDES'
AML55 covers are used with LED and 
neon display paddle switches. AML55-
E covers have a "window" which allows 
the LED to be flush with the top surface 

of the cover. AML55-N covers have a 
colored lens which extends over the 
neon lamp. 

AML55-E 
I 

Paddle Switch 
Cover Type 

AMLS5-E 
112 Cover 

(For One LED)· 

AML55-N 
I 

Paddle Switch 
Cover Type 

~ 
AMLS5-N 

Full Neon Cover, 
with Colored lens 

10 
I 

Display/legend 
Type 

Transmitted Color 
10 

10 
T 

No legend 
20 

With legend 

Display/legend 
Type 

Transmitted Color 
10 

No Legend 
20 

With Legend 

MICRO SWITCH, a Honeywell division 

R 
I_ 
Lens 
Color 

T 
Clear 

R 
Red 

y 
T 

Cover 
Color 

R 
Red 

y 
Yellow 

G 
Green 

B 
Blue 
W 

White 
K 

Black 

K 
T 

Cover 
Color 

R 
Red 
K 

Black 
L 

Gray 

5100 

Colored covers simply snap into the top 
of paddle switch housings. 

'Not recommended for lighted display. 

"To order a Y:! oover without the LED ''window'', specify 
an AML53-E listing. 
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Rocker operators AML54/56 
AML54 ORDER GUIDE 
AML54 rockers are for non-lighted or 
incandescent illuminated display. 

AMl54-F 
I 

Rocker 
Operator Type 

AML54-F 
Full Rocker 

AML54-E 
Y2 Rocker 

AML56 ORDER GUIDES 

10 
T 

Display/legend 
Type 

Transmitted Color 
10 

No legend 
20 

With legend 

R 
T 

Rocker 
Color 

R 
Red 
y 

Yellow 
G 

Green 
B 

Blue 
W 

White 
K* 

Black 

AML56 rockers are used with LED and 
neon display switches. AML56-E rock
ers have a "window" which allows the 
LED to be flush with the top surface of 

the rocker. AML56-N rockers have a 
colored lens which extends over the 
neon lamp. 

AML56-E 
I 

Rocker 
Operator Type 

AML56-E 
Y:z Rocker* 

(For one LED) 

AML56-N 

Rocker 
Operator Type 

AML56-N 
Full Rocker 

with Colored Lens 

~ 

10 ,--
Display/Legend 

Type 

Transmitted Color 
10 

10 -.--

No Legend 
20 

With Legend 

Display/legend 
Type 

Transmitted Color 
10 

No Legend 
20 

With Legend 

R ,--
Lens 
Color 

T 
Clear 

R 
Red 

R 
T 

Rocker 
Color 

R 
Red 

y 
Yellow 

G 
Green 

B 
Blue 
W 

White 
K 

Black 

R 
T 

Rocker 
Color 

R 
Red 
K 

Black 

Rocker operators are assembled to the 
switches by simply snapping them into 
recesses in the switch actuator sockets. 

INC~NDESCENT LAMPS 
AML91 ORDER GUIDE 

Lamp Industry VOlt-: 
Type Lamp No. agel 

, Incandescent 
T-1% 86 6.3 

wedge base 73 14.0 

85 28.0 

· catal99 
Listing· 

. .... 
AML91LA86 

AML9tLA73 

AML911,.A85 

'To order a v. rocker without the LED "window". specify 
an AML54·E listing. 

MICRO SWITCH, a Honeyweff division 
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AML Advanced manual line accessories 
BARRIERS 

AML71 ORDER GUIDE 

Barriers shown in order guide are black. 
They are not for use with AML61 
mounting hardware; or with AML41J, 
AML41 K, or AML41 L lens type indica
tors or AML45 annunciators. 

Short Barrier 

When mounting an individual unit, an 
end barrier is attached to each side of 
housing. The center barrier is used in a 
slot mount array (see drawing). 

FEATURES 

• Helps prevent inadvertent actuation 
of two pushbuttons with a single 
push . 

• Front of panel mounting simplifies 
installation. 

(For uSe with square devices and short side 
of rectangular devices.) 

Long Barrier 
(For use with long side of rectangular devices.) 

PANEL SEAL 

AML75 ORDER GUIDE 

Panel seals are not for use with AML61 
mounting hardware: or with AML41J, 
AML41 K, or AML41l lens type 
indicators. 

SWITCH GUARD 

MICRO SWITCH, a Honeywell division 

AML75 panel seals are used to help 
protect pushbutton switches and indica
tors from contamination from accidental 
beverage spills, dust and dirt. 

FEATURES 

• Easy to install, without tools. 
• No effect on display color, light inten

sity, or legend quality. 
• Replace seal or lamps without de

mounting switch. 

AML76 switch guard protects square 
and rectangular .19-inch standard 
height push buttons from inadvertent 
actuation. Not for use with AML61 
mounting hardware. AML71 barriers 
or full guard bezel housings. 

AML76 ORDER GUIDE 

MOUNTING HARDWARE 

AML61 mounting hardware enables 
subpanel mounting of devices in factory 
assembled metal cans which are 
welded together in strips or matrices. 

FEATURES 

• L-shaped mounting brackets con
form to various panel thicknesses, 
using spacers. 

• Simplifies panel fabrication, since 
only one large cutout is required. 

• Facilitates printed circuit board 
mounting. For ordering information, 
refer to Catalog 30. 

SOLID STATE ANNUNCIATOR 

AML45/59 solid state annunciators dis
play messages which are backlighted 
by two LED's. Choice of full face one
color or two-color display, in red, green, 
and yellow. 

KEYLOCK SWITCH 

AML27 keylock switches enable control 
of access to computer peripherals, key
boards, point-of-sale terminals, security 
systems and other locations where 
tampering must be discouraged. 

For ordering information, refer to Cata
log 30. 
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Miniature manual line pushbutton switches MML 

MICRO SWITCH MML Series Miniature Manual Line pushbutton 
switches deliver a large measure of design freedom in a minia
ture size package. Their attractive low-profile appearance 
answers space and styling needs of your future computer/ 
business, instrument, and communication equipment. MML's 
many design options and modular ordering system provides 
you flexibility to choose the mounting options, lens colors, 
illumination means, electrical ratings, and circuitry/operating 
action combinations (including multi-switch interlock) that 
best meet your application needs. 

HOW TO ORDER 
Switches, indicators, lenses, LED's, incandescent lamps, 
bezels/mounting clips, strip mounting frames, end rails for 
matrix mount, and multi-switch interlock assemblies are or
dered as separate items. To order assembled combinations 
to meet your special needs, contact your nearest MICRO 
SWITCH sales office. 
Refer to the order guides to specify desired MML catalog 
listings. 

1 

I 

ORDERGWD~ P~e 
MML11 Solid State Switches ... 38 
MML21 Electronic Control Switches. 38 
MML31 Power Duty Switches .... 39 
MML44 Indicators/LED Display ................. 40 
MML46 Indicators/LED or Incandescent Display . . . . . . 40 . 
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ELECTRICAL SPECIFICATIONS - SOLID STATE SWITCHES 

Electrical Characteristics Absolute Maximum Ratings 

Integrated Circuit Function 5 VDC Sinking (j) Supply Voltage (Vs) -1.2to +10.0VDC 

Supply Current (Max.) 3.0 rnA (Released) Voltage Externally Applied -0.5 Volt min. 
4.0 rnA (Operated no load) to Output + 1 0.0 Volts max. (Off condition) 

Output Voltage (Operated) 0.3 Volt (Sinking 8 mAl Loads to Output 20 mA (Sinking) 

Output Leakage Current Max. 5.0pA Storage Temperature -40° to +85°C 
(Released) (-40° to +185°F) 

SWitching Time Max. (j) Over temperature range of 
Rise 10% to 90% 1.5 !,sec (Sinking 8 rnA) -18° to + 65°C (0° to + 149°F) 
Fall 90% to 10% 0.5!,sec (Sinking 8 rnA) and supply voltage of 4.5 to 

5.5VDC. 

ELECTRONIC CONTROL SWITCHES 

ELECTRICAL RATING LIFE CONTACT ARRANGEMENT 
Gold contacts: Up to ·0.1 amp, 30 VDC, No load @ -20ac (-40°F): 500,000 1 or 2 poles, Form C. 
resistive. operations .• 
Silver contacts: Up to 1 amp, 125 VAC Full load @ +65°C (+149°F): 25,000 .........r:-

operations .• L 
• 95% survival. 

POWER DUTY SWITCHES 

ELECTRICAL RATING LIFE CONTACT ARRANGEMENT 
Up to 6 amps, 125 VAC; No load @ -20°C (-40°F): 500,000 1 or 2 poles, Form X. 
4 amps inductive, 250 VAC. operations .• I 

Full load @ +65°C (+149°F): 25,000 .r.-_..L_-l 
operations .• . . . . 
• 95% survival. 

MICRO SWITCH, a Honeywell division 
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MML 11 Solid state pushbutton switches 

PWBMount 

MML11 ORDER GUIDE 

MML11E A 3 AA K TT 
Housing Type 
(Rectangular) 

MML11E 
White housing 

MML11K 
Black housing 

Panel Mount 

Mounting 

Use as an unlighted pushbutton or add one 
LED or incandescent lamp for lighted 
display. 

Order LED's (MML92) and lenses 
(MML52) or incandescent lamps 
(MML91) and lenses (MML51) separately 

CURRENT SINKING OUTPUT 
A permanent magnet plunger moves 
adjacent to the Hall effect integrated' circuit 
to give a digital, current sinking (normally 
high and normally low) output. 

A No bezel, printed wiring 
board mounting 

IT-
3 Printed wIring 

board 

FEATURES 

• LED, incandescent, or non-lighted display 
• Hall effect reliability 
• Provides low voltage signals that interface 

with nearly all DC logic ' 

• 5 VDC supply voltage 
• Momentary action or 2-level alternate 

action 

• Printed wiring board or panel mounting 

• Legendable lenses 
• Designed to comply with UL, CSA 

lei_f-
AA 5 VDC Sinking, 

mom.action 
AE 5 VDC sinking, 

alt. action 

Plunger 

K Black 

MML21 Electronic control pushbutton switches 
Use as an unlighted pushbutton or add one 
LED or incandescent lamp for lighted 
display. 

Order LED's (MML92) and lenses 
(MML52) or incandescent lamps 
(MML91) and lenses (MML51) separately. 

PWBMount Panel Mount 

MML21 ORDER GUIDE 

MML21E A 3 AA K 

T 
Housing Type 
(Rectangular) 

ML21E 
White housing 
MML21K 
Black housing 

For snap-in panel mounting, 
order MML72 bezels/mounting 
clips. 

Mounting 

A No bezel, printed wiring 
board mounting 

For strip mounting, order 
MML61 mounting frames. 

MICRO SWITCH, a Honeywell division 

lTenninals 

3 Printed wIring 
board 

2 Solder 

FEATURES 
• LED, incandescent, or non-lighted display 
• 1 or 2 poles 
• Silver or gold contacts 
• Momentary action or 2-level alternate 

action 
• Printed wiring board or panel mounting 
• PWB or solder terminals 
• Legendable lenses 
• DeSigned to comply with UL, CSA 

Circuitry/Action 
(Each pole is double throw) 

Silver Contacts 
AA 1 pole, mom. action 
AB 1 pole, alt. action 
AC 2 poles, mom. action 
AD 2 poles, alt. action 

Gold Contacts: 
BA 1 pole, mom. action 
BB 1 pole, alt. action 
BC 2 poles, mom. action 
BD 2 poles, all. action 

Plunger 

K Black 

1'2368 PG. 38 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 

PWBMount 

MML31 ORDER GUIDE 

MML31E A 3 AA K 

Housing Type 
(Rectangular) 

MML31E 
White housing 
nonclighted 

MML31K 
Black housing 
non-lighted 

T 

:.J 

SWITCHES 5100 

Power duty pushbutton switches MML31 
MML31 switches do not have a provision for 
illumination of buttons. Visual feedback can 
be achieved by using a 2-level alternate 
action switch. Or add a companion lighted 
indicator. 

Order lenses (MML51) separately. 

Panel Mount 

Mounting 

A No bezel, printed wiring 
board mounting 

For snap-in panel mounting, 
order MML72 
bezels/mounting clips. 

For strip mounting, order 
MML61 mounting 
frames. 

Tenninals 

Printed wiring 
board 

2 Solder/Quick
connect 

FEATURES 
• 1 or 2 poles 
• Momentary or 2-level alternate action 
• Printed wiring board or panel mounting 
• PWB or solder/quick-connect terminals 
o Legendable lenses 
• Designed to comply with UL, CSA, and 

international standards. 

l~~/-(Each pole IS single-throw, 
normally open) 
AA 1 pole, mom. action 
AB 1 pole, alt. action 
AC 2 poles, mom. action 
AD 2 poles, alt. action 

Plunger 

KBlack 

Switch and indicator lenses for incandescent MML51 
or non-lighted display 

MML51 ORDER GUIDE 

MML51E 20 R 

[~T~ , 
MML51E 
Switch lens 
MML51G 
Indicator lens 

Display/Legend Type 

Transmitted Color 
10 No legend 
20 With legend 

lcolor 

R Red 
YYeliow 
G Green 
BBlue 
WWhite 
K Black" 
'Opaque 

Switch and indicator lenses for LED display MML52 
MML52 ORDER GUIDE 

MML52G 10 Y 
T 

Lens Type 

MML52E 
Switch lens 
MML52G 
Indicator lens 

EEM 1983 

lD_,,-," Typo 

Transmitted Color 
10 No legend 
20 With legend 

Color 

RRed 
V Yellow 
G Green 

MICRO SWITCH, a Honeywell division 
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MML44 Indicators 

PWBMount 

MML44 ORDER GUIDE 
(No LED included) 

MML44FAA 

Housing Type 
(Rectangular) 

MML44F 

Panel Mount 

White housing, accommodates one LED 

MMlA4K 
Black housing,accommodates one LED 

FEATURES 
• Illumination by one LED 
• Legendable lenses 

MML44 indicators are for use with one 
LED only: Order LED's (MML92) and 
lenses (MML52) separately. 

Mounting 

A No.bezel, printed wiring board mounting 

For snap-in panel mounting, order MML72 
bezels/mounting clips. 

For strip mounting, order MML61 mounting 
frames. 

MML46 Indicators 

PWB Mount. Panel Mount 

MML46 ORDER GUIDE 
(No LED's or incandescent lamp included) 

MML46F A 3 
T 

Housing Type 
Rectangular) 

MML46F 
White housing, provision for two 
LED's or incand. lamps 

MML46K 
Black housing, provision for two 
LED's or incand. lamps 

MICRO SWITCH, a Honeywell division 

FEATURES 
• Illumination by one or two LED's or incan

descent lamps 
• Legendable lenses 

Order LED's (MML92) and lenses 
(MML52) or incandescent lamps (MML91) 
and lenses (MML51) separately. 

lM_~ 
A No bezel, printed wiring board mounting 

For snap-in panel mounting, 
order MML72 bezels/mounting clips. 

For strip mounting, order MML61 mounting 
frames. 

5100 

PANEL CUTOUTS 
PRINTED WIRING BOARD MOUNT 

LED 

~-:.J.~'15 
.403>.005 

--i 
I 15,2>0,15 J 
• .599':005 
HOUSING THRU PANEL 

PANEL MOUNT 

~--::rO'15 
.453'.005 
--i 

lI6.0'0.15 J 
.630*.005 

A None 

Tennination 

o None 
For panel mount 

3 Support terminals 
for PWB mount 
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Incandescent lamps/receptacles MML91/93 
T-1 INCANDESCENT LAMP AND PWB RECEPTACLE 

MML91 ORDER GUIDES 

Catalog listing 
MML91C 
T-l SV lamp and receptacle, with 
printed wiring board, Va-turn base. 

PWB Pad Location For Receptacle 

~(2)TYPl 

~(2)TYP 

~ 
.UIJO 

t/>HOLES 
(2)TYP 

HOW TO INSTALL INCANDESCENT LAMPS 

With MML91C Printed Wiring Board Receptacle (Incl. lamp) 

MML11/21 SWITCHES AND MML46G/K INDICATORS: 

1. After installing an MML 11/21 switch 
or MML4SG/H indicator, insert the 
PWB receptacle / incandescent lamp 
assembly through a hole in the printed 
wiring board. 

2. A Va-turn applied clockwise to the re
ceptacle locks it in the printed wiring 
board and establishes the electrical 
connection. 

T- INCANDESCENT LAMP AND SOLDER RECEPTACLE (Separate) 

Catalog Listing 
MML91B 
T-1 bi-pin SV lamp only 
(Industry Lamp No. 7S83) 

MML93 ORDER GUIDE 

Catalog Listing 
MML93J 
Incandescent T-1 bi-pin lamp 
receptacle, with solder terminals, 
Va -turn base. No lamp furnished. 

With MML93J Solder Termination Receptacle And MML91B Lamp 

MML21 SWITCHES AND MML46G/K INDICATORS: 

1. The solder terminal receptaclelincan
descent lamp assembly is inserted 
into the hole in the base of MML21 
switches or MML46G/K indicators. 

2. A Va-turn clockwise applied to the re
ceptacle locks it in the base of the 
switch or indicator. 

MICRO SWITCH, a Honeywell division 
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MML92/93 LED's/receptacles 
MML92 T·1% LED's 

MML92 ORDER GUIDE 
Note: LED's should be the same color 

as the button liens they illuminate. 
LED's are packaged 10 per listing, 
including stand-off spacers for 
mounting on printed wiring board. 

MML93 ORDER GUIDE 
Catalog LIsting 

MML93K 
LED receptacle, with printed wiring 
board, Va-turn base. No LED furnished. 

LED APPLICATION INFORMATION 
To insure stable conditions, suitable ex
ternal control of the LED current must 
be provided. It is recommended that a 
minimum of 5 VDC open circuit voltage 
with an appropriate series resistance be 
used to drive LED devices. This mini
mizes current variation and its effect on 
temperature and forward voltage of .the 
LED. 

HOW TO INSTALL LED's 

With MML93K Printed Wiring Board 
Receptacle 

MML11/21 SWITCHES AND 
MML46G/K INDICATORS: 

1. After Installing an MML11/21 switch 
or MML46G/K indicator, insert the 
LED/PWB receptacle through a hole 
in the printed wiring board. 

2. A Va -turn applied clockwise to the re
ceptacle locks it in the printed wiring 
board and establishes the electrical 
connection. 

MICRO SWITCH, a Honeywell division 

LED Color 

Red 
Green 
Yellow 

Red 
Green 
Yellow 

Maximum drive current is 30 mAo Reverse 
voltage breakdown of the LED's is 4 volts 
(min). . 

Resistor values can be determined by 
supply voltage or current for LED: 

Rs=E-V, -,,-

With Solder Termination to Printed 
Wiring Board 

MML 11/21 SWITCHES AND 
AML46G/K INDICATORS: 

1. Assemble stand-off spacer to MML92E 
LED terminals and seat on printed wir
ing board. 

2. Seat housing on printed wiring board, 
with LED projecting into hole at the 
base of the housing. 

Forward 
Characteristics 

1.7V 2.0V 
2.1V 2.5V 
2.1V 2.5V 

2.2V 3.0V 
2.3V 3.0V 
2.2V 3.0V 

5100 

LED 
Manufacturers' 
Part Numbers 

ESBR5633 
ESBG5633 
ESPY5633 

Hewlett-Packard: 
HLMP-3366 
HLMP-3568 
HLMP-3466 

WHERE: Rs = Series Resistance 
E = Supply Voltage 
V, = Forward Voltage of LED 
r, = Circuit Current 

With Solder Termination to Printed 
Wiring Board or Leadwire 

MML44 INDICATORS: 

1. Assemble LED to MML44 indicator, 
with MML92E LED 'terminals protrud
ing through assembly slot in the mid
dle of housing base. 

2. Use of pencil eraser to snap LED 
securely in place. 
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Mounting hardware MML61/62/72 

Switches and indicators are ordered as separate itblnS. 

FEATURES 
• Provides back of panel or printed wiring 

board mounting in a multi-unit strip of 
switches/indicators. . 

• Devices can be pre-wired prior to 
installation. 

• Holes at each end of frame will accept No. 
4 screws. 

MML61 ORDER GUIDE 

MML61E 5 

[~ 
MML61E 
Horizontal, white 

MML61K 
Horizontal, black 

Example: MML61E5 
White 5-station strip mounting 
frame, horizontal orientation. 

No. of Stations 

lOne 
2 Two 
3 Three 
4 Four 
5 Five 
6Six 
7 Seven 
8 Eight 
9 Nine 

10Ten 

MML72 BEZELS/MOUNTING CLIPS 
Bezels and mounting clips are assembled to 
switches and indicators to provide snap-in 
front panel mounting in horizontal rows or 
discrete arrays. 

MML62 END RAILS 
FOR MATRIX MOUNT 

FEATURES 
• Fasten up to ten MML61 strip frames 

together to form matrix array. 
• End rails snap fit into slots at each end of 

the strip frames. 

MML62 ORDER GUIDE 

Each catalog listing iricludes a pair of end rails. 

~4 No. of MML61 Strip Frames 
in Matrix 

For horizontal strips, white 

MML62K 
For horizontal strips, black 

Example: MML62E4 
White end rails for fastening four 
horizontal strips. 

2 Two 
3 Three 
4 Four 
5 Five 
6Six 
7 Seven 
8 Eight 
9 Nine 

10 Ten 

MML72 ORDER GUIDE 
(Includes mounting clip.) 

MML72EE W 

t-,-
ML72EE 

Switch 
MML72EG 
Indicator 

Example: MML72EEW 

Color 

K Black 
LGray 
WWhite 

White switch bezel with mounting clip. 

NOTE: 

1. Slip mounting clip over top of switch/indi
cator housing. 

2. Snap bezel onto mounting clip. To order mounting clips separately, specify 
MML73EA. 

MICRO SWITCH, a Honeywell division 
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MML Interlock assemblies 

MECHANICAL INTERLOCK 
Mechanically interlOCked switches with 1-4 
pole circuitry provide latching functions. 
They are fumished factory assembled in a 
strip frame - ready for back of panel and/or 
printed wiring board mounting. Each end of 
the strip frame has mounting holes which will 
accept No.4 screws. 

Operating Mode. Depressing a switch button 
will release any previously operated button 
within a group of interlocked switches. One 
button is always being held down by a 
mechanical detent. This provides a "key
down memory" feature which indicates 
which switch was last operated. Circuit 
transfer is maintained until another button is 
depressed. 

Override release. If two or more interlocked 
switches are inadvertently engaged at the 
same time, fully depressing any engaged 
switch button will release the others. (An 
increased actuation force is necessary for 
override.) 

Assembly options. The following options are 
possible: 
1. A strip of two to ten interlocked switches. 
2. More than one group of two or more 

switches can be independently inter
locked, providing there is a one-unit spac
ing between the groups. For example, the 
first four switches and the last five 
switches in the strip can be interlocked as 
separate groupings, with a one-station 
spacing between them. 

3. A strip can include both interlocked 
groups of switches and switches which 
operate in their normal momentary or 
altemate action mode. 

HOW TO ORDER 
Only the momentary action MML82 Elec
tronic Control interlock switches can be 
used for interlocking. MML82 altemate action 
switches and MML83 Power Duty switches 
function as individually isolated units when 
added to the interlock strip. 

Use the MML88 Interlock Strip Assembly 
Order Sheet (FO-74023) on page 12 to spec
ify the desired switch listings and their loca
tion in the strip. Reproduce it on your office 
copier or request a pad of forms from your 
nearest MICRO SWITCH Sales Office. (See 
completed example.) 

MICRO SWITCH, a Honeywell division 

MML INTERLOCK STRIP ORDER 

Customer Name ~ ~~"~ 
Address AllY"; .c 9-'02 

Catalog Usting 

MMLBSK-
Customer Owg. No. 

INTERLOCK STRIP 'STATION NO.'s 

10 1-$-1 

STATION 
NO. SWITCH CATALOG LlSTING& LATCHING BAR I} 

POSITION /2),. 

'I' 

J 
{'1ft (}, 'A 

10 ",,, 5, rll :J A 
SPECIAL REQUIREMENTS: 

INSTRUCTIONS 

& Enter MMLSZ/S3 Catalog Listings in' each station location 
where a switch is to be installed. 

&. Draw a line thru all stations which are to be 
latched. (MMLB2 Interlock Action Switches only.) 

3 - Allow one station spacing between separate groups 
of latched units within the lO-unlt strip. 

'I - Momentary and Alternate Action MML82/83 Switches 
can be located at any station. 

Prepared by te 1. ~~ 
Date 12-3-1/2 

MICRO SWITCH 
'''''''' .. ' "" .. ,' ~ " ... 
rO-i!4WJ 
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Interlock switches and assemblies MML82/83/88 
MML82 ELECTRONIC CONTROL INTERLOCK PUSHBUTTON SWITCHES 

MML82 ORDER GUIDE 
Enter MML82 catalog listings in space pro
vided in Interlock Strip Assembly Order 
Sheet (FO-74023), and indicate the stations 
which are to be interlocked. These switches 
do not have a provision for adding LED's or 
incandescent lamps. 

MML82K K 2 AA 

Housing Type 
(Rectangular) 

Button Type Terminals 

ML82K 
Black housing, 
non-lighted 

Black square button 3 Printed wiring 
board 

Example: MML82KK2AA 
Electronic control interlock switch (black 
housing and button). non-lighted; solder 
terminals; 1 pole, momentary action, silver 
contacts. 

Solder 

'When not used in a group of interlocked 
switches, these devices function as individu
ally isolated momentary action switches. 

"Although alternate-action switches can be 
used in interlock strip assemblies, they can

. not be latched. They will function as individ
ually isolated alternate-action switches. 

MML83 POWER DUTY INTERLOCK SWITCHES 

MML83 ORDER GUIDE 
MML83 power switches function as individu
ally isolated units when added to an interlock 
strip. They are not for use in an interlocking 
mode. 

MML83K K 2 AA 

Enter MML83 catalog listings in space pro
vided in Interlock Strip Assembly Order 
Sheet (FO-74023). These switches do not 
have a provision for adding LED's or incan
descent lamps. 

TL~~~======~~~~~----, 

lB_T~ Housing Type . 
(Rectangular) 

MML83K 
Black housing, 
non-lighted 

Example: MML83KK2AA 
Power duty interlock switch (black housing 
and button), non-lighted; solder termination; 
1 pole, momentary actiol], silver contacts. 

MML88 INTERLOCK SWITCH ASSEMBLIES 

MML88 ORDER GUIDE 

K Black square 
button 

Serial Number 

Terminals 

3 Printed wiring 
board 

2 Solder/quick
connect 

EM~~:K '------------Note: MICRO SWITCH will assign a serial 
MML88K 
Black interlock strip 

number to code your desired combination of 
switches and. their location on the strip. (Per 
your instructions on the Interlock Strip Order 
Sheet, FD-74023.) 

Circuitry/Action 
(Each pole is double-throw) 

Silver Contacts 
AA 1 pole, mom. action' 
AC 2 poles, mom. action' 
CA 3 poles, mom. action' 
CC 4 poles, mom. action' 
AB 1 pole, alt. action" 
AD 2 poles, alt. action" 
CB 3 poles, alt. action" 
CD 4 poles, alt. action" 

Gold Contacts: 
BA 1 pole, mom. action' 
BC 2 poles, mom. action' 
DA 3 poles, mom. action' 
DC 4 poles, mom. action' 
BB 1 pole, alt. action" 
BD 2 poles, alt. action" 
DB 3 poles, alt. action" 
DO 4 poles, alt. action" 

Circuitry/Action 
(Each pole is single-throw, 
normally open) 

AA 1 pole, mom. action 
AB 1 pole, alt. action 
AC 2 poles, mom. action 
AD 2 poles, alt. action 

MICRO SWITCH, a Honeywell division 
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MML Interlock ordersheet 
MML INTERLOCK STRIP ORDER 

Customer Name ______________________________ ___ 

Address ____________________________________ __ 

INTERLOCK STRIP STATION NO.'s 

1-471 1 I-L 1 3 ~ 5 6 7 8 

Catalog Listing 

MML88 -
Customer Dwg. No. 

9 1 ~I-$-I 

STATION 
SWITCH CATALOG LlSTING& LATCHING BAR & 

NO. POSITION 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
SPECIAL REQUIREMENTS: 

INSTRUCTIONS 

ffi Enter MML82/83 Catalog Listings in each station location 
where a switch is to be installed. 

ill Draw a line thru all stations which are to be 
latched. (MML82 Interlock Action Switches only.) 

3 - Allow one station spacing between separate groups 
of latched units within the10-uriit strip. 

4 - Momentary and Alternate Action MML82/83 Switches 
can be located at any station. 

Prepared by __________________ __ 

Date ____________ __ 

MICRO SWITCH 
FREEPORT. ILLINOIS. USA 

FO-74023 

MICRO SWITCH, a Honeywell div/slon 
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5100 

MICRO SWITCH's reputation as an 
innovator in the desig n and man ufac
ture of quality position sensing and 
manual control products spans 40 
years. Shown is a cross-section of the 
many varieties. This broad selection 

SWITCHES 5100 

Other MICRO SWITCH products 
offers a wide range of technologies, 
sizes, actuation means, circuitries, 
electrical capacities, and termi
nations, for in-plant and original 
equipment needs. 
Contact your nearest MICRO 

SWITCH Sales Office or Authorized 
Distributor for complete catalog infor
mation. Sales Office location's are 
shown in this Directory. Authorized 
Distributors are listed on the next 
pages. 

Limit and enclosed switches 

MICRO SWITCH offers the world's 
most advanced line of heavy duty limit 
switches and a wide selection of ap
plication proven enclosed switches 
(precision snap-acting switches sealed 
in rugged metal housing). Sealed ver
sions keep out moisture and other con
taminants. Explosion-proof types are 
designed for use in hazardous 
locations. 

Request Catalog 40. 

Proximity sensors 

Proximity sensors detect the presence 
of metals or react to a magnetic field. 
Cylindrical, cannister, and limit switch 
style housings provide application ver
satility. Their high speed operation 
keeps pace with production. Models are 
available for operation at A.C. line volt
age or 8.5 to 30 VDC. Optional LED 
indicators signal on-off condition. 

Request Catalog 50. 

Photoelectric sensors 

MICRO SWITCH has a complete offer
ing of modulated LED and incandes
cent controls. These no-touch devices 
detect opaque or translucent material at 
long or short range. 

Single unit retroreflective and separate 
emitter/receiver styles fill a variety of 
application requirements. High intensity 
models penetrate foggy, dusty, and 
other poor visibility conditions. Scan
ning capability ranges from a fraction of 
an inch to hundreds of feet. 

Request Catalog 60. 

Olltight manual controls 

Featuring a contemporary square ap
pearance and lighted display, these fa
milies offer a wide selection of industrial 
pushbuttons, selectors, and indicators. 
Standard, miniature, and compact sizes 
provide flexibility in format and circuitry. 
Contact blocks feature heavy duty. 
standard or electronic duty capabilities 
plus solid state. 

Request Catalog 70. 

MICRO SWITCH, a Honeywell division 
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Other MICRO SWITCH products 
Environmentally protected switches 

Rugged, high performance designs; en
vironment-proof or hermetically sealed. 
A complete selection includes miniature 
limit switches, miniature and standard 
size basic switches, sealed toggle 
switches and the highest quality lighted 
. pushbuttons. 

Request Catalog 80. 

Manual control switches 

Whether you're prototyping a new de
sign or planning to face-lift an existing 
panel, you'll benefit by consideri~g the 
wide selection of pushbuttons, indica
tors, toggles, rockers, paddles, rotary 
selectors and interlock switches avail
able from MICRO SWITCH. Developed 
with adherence to good human factors 
principles, these products aid the de
signer by offering almost limitless op
tions in. visual display techniques, 
operators, and arrangement of compo
nents. Many are military qualified. 

Request Catalog 30. 

Keyboards 

MICRO SWITCH offers the world's wid
est selection of keyboard designs. It 
includes capacitance membrane and 
contact membrane keyboards in stan
dard or low-profile versions; touch pan
els; and time-proven solid state Hall 
effect keyboards. With our experienced 
application engineers and complete ca
pabilities, we can handle virtually any 
keyboard application. 

For further information contact your 
local MICRO SWITCH sales office. 

Pressure transducers 

MICRO SWITCH piezoresistive pres
sure transducers accurately measure 
gaseous pressure as the sensitive sil
icon diaphragm integral to the IC chip 
distorts ever so slightly, resulting in lin
ear output voltage directly proportional 
to pressure. 
Both signal conditioned (amplified and 
temperature-compensated) and unamp
lified transducers of absolute, differen
tial, and gage pressure design are avail
able. Applications range from medical 
instruments to home appliances to alti
meters. Accurate repeatability, low hys
teresis, and long-term stability are charac
teristics of these transducers, whose 
pressure range extends to 250 psi. 

MICRO SWITCH, a Honeywell division 
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MICRO SWITCH AUTHORIZED DISTRIBUTOR DIRECTORY 

ALABAMA CALIFORNIA - Confd OELAWARE ILLINOIS - Confd IOWA-Confd MASSACHUSETTS-Confd 
Blnnlngham Sacramenlo Wilmington Decalur Sioux City Woburn 
MG Electronics and Equip. Kaman Bearing & United Electric Supply Inc. Englewood Electrical Supply Lakeland Engineering Equip. Brownell Electro, Inc. 
Phone: 2051328-4525 Supply Corporation Phone: 302/322-3333 Phone: 217/875-7300 Phone: 7121252-3611 Phone: 6171935-7820 

Decatur Phone: 9161444-D7oo Lakeland Engineering Equip. Worcester 
Frazier Electrical Supply Sacramento Electronics FLORIDA Phone: 217/423-2531 KANSAS Coghlin Electric Company 
Phone: 2051353-6131 Supply Ft. Lauderdale Elgin Kansas City Phone: 6171791-7861 
Dothan Phone: 9161441-4821 Peerless Radio Corp.- . Fox Electric Supply Company Kornfeld Thorp Eleclric Co. 
Mack Electric Supply Co. SaDnas Florida Phone: 3121695-7400 Phone: 9131321-7070 MICHIGAN 
Phone: 2051792-2111 Electric Supply. of Salinas Phone: 305/973-4141 

Lakeland Engineering Equip. Ann Arbor Revere Electric Supply Co. 
Mobile Phone: 408/422-4789 Powell Electronics Phone: 3121741-6900 Phone: 913/364-0050 Wedemeyer ElectroniC 
Brownen Electro, Inc. San DIego Phone: 305/972-4300 Supply 

Freepotl Wichita Phone: 313/665-8611 Phone: 205/479-5405 Amfac Electrical Supply Co. Jacksonville Koym Eleclric Supply Kriz~Davis. Inc. 
Phone: 7141268-1020 Turner Electric Works Phone: 815/235-7595 Phone: 3161267-4354 BelUe Creek 

ARIZONA County Wholesale Phone: 9041757-7790 All-Phase Electric Supply Co. 
Joliet LCOMP, Inc. Phone: 616/962-7557 Phoenix Electric Co. Lakeland Englewood Electrical Supply Phone: 3161265-8501 

BeSwitched Phone: 714157a-0210 A.A. Electric Div. of AEC Phone: 8151725-3900 Benlon Harbor 
Phone: 6021275-4805 Kierulff Electronics Phone: 8131665-6941 KENTUCKY All-Phase Electric Supply Co. 
East Side Electric Supply, Inc. Phone: 7141278-2112 Miami 

Kankakee Phone: 6161928-6194 
Blitz Electrical Supply Co. Bowling Green 

Phone: 6021273-1415 \SanJose Hummel Industrial Sales, Inc. Phone: 815/933-5536 Randolph, Hale & Flint 

Eleclric Supply, Inc. '~uckles-Smith Electric Co. Phone: 305/651-D196 Meredith. Inc. Advance Electric Supply Co. 
Phone: 6021252-2343 Phone: 4061280-7777 Orlando 

Lombard 
Phone: 5021781-1460 Phone: 313/238-5611 

MacGregor and Co. 
Kierulff Electronics cOnSOlidated Parts, Inc. Brownell Electro. Inc. Phone: 3121629-5752 lexington Grand Rapids 
Phone: 6021243-4101 Phone: 406/263-9521 Phone: 305/843-6770 Radio Electronic Equip. Co. RS Electronics 

Melrose Parte Phone: 616/241-3483 
Tucson Quement Electronics Hammond Electronics, Inc. Electric Supply Corp. Phone: 6061255-6661 

Tucson Electric S'upply Inc. Phone: 406/998-5900 Phone: 305/849-6060 Phone: 3121480-3211 louisville United Electric Supply Co. 

Phone: 6021624-6241 Pensacola E & H Electric Supply Co., Inc. Phone: 6161531-5310 
San Leandro Peorla 
Nunn Royal Electric Trio Eleclric Supply Co., Inc. Kiefer Electrical Supply Co. Phone: 502I587-D991 Jackson 

ARKANSAS Supply Co. Phone: 904/476-5560 Phone: 309/674-1143 Paducah Fulton Radio Supply Co. 

FortSmilh Phone: 415/895-9810 Tampa Hannan Supply Company Phone: 5171784-6106 
Klaus Radio, Inc. 

carlton-Bates Company Santa Clara Tampa Armature Works, Inc. Phone: 309/691-4640 Phone: 502/442-5456 Kalamazoo 
Phone: 501/646-6201 Wyle Distribution Group Phone: 813/621-5681 AS Electronics 

Peru LOUISIANA Phone: 616/381-5470 UtIle Rock Phone: 4061727-2500 
GEORGIA Englewood Electrical Supply 

Carlton-Bates Company So, San Francisco Phone: 815/223-2650 Baton Rouge lansing 
Phone: 501/562-9100 Consolidated Electrical Dist. Albany AW.C.lnc. All-Phase Electric Supply Co. 

Phone: 415/871-2893 Mack Eleclric Supply Co. Quincy Phone: 504/275-5480 Phone: 517/482-4449 
CALIFORNIA Phone: 912/683-5156 Heintz Electric Company 

Industrial Electronic Supply livonia Steven Engineering Phone: 217/222-D113 
Anderson Phone: 415/588-9200 ADanla Phone: 504192a-0513 Allen Electronic Supply Co. 
Industrial Electric Service Co. A-A Electric, Inc. Rockford 

Harahan Phone: 313/421-9300 
Phone: 9161365-3361 Stockton Phone: 404/449-8670 Foresl City Electric 

MG Electronics & Equip. Co. RS Electronics Valley Electric Co. of Stockton Supply Co. 
Arcala Phone: 209/948-1911 A-C Equipment Co. Phone: 8151968-5781 Phone: 5041733-0070 Phone: 313/525-1155 
Industrial Electric Service Co. Phone: 404/451-2747 Summers Electric Co. Madison HeIghts 
Phone: 707/822-2465 Sunnyvale Skokie 

Powell Electronics Brownell Electro, Inc. Electric Supply Corporation Phone: 5041733-4567 McNaughton-McKay Electric 
Bakersfield, Phone: 4061739-4321 Phone: 4041762-5181 Phone: 3121673-1600 Shreveport Phone: 3131399-7500 
Controlco, Inc. Augusta Industrial Electronic Supply Muskegon 
Phone: 8051323-6111 Ukiah 

Industrial Electric Service Electrical Equipment Co. INDIANA Phone: 318/222-9459 Fitzpatrick Electric Supply Co. 
Carson Phone: 707l465-D376 Phone: 4041722-6665 Anderson Phone: 6161722-6621 
Nunn-Royal Wholesale Macon Ralph David Inc. MAINE Negaunee 
Electric, Inc. Visalia 

Lowe Electric Company Phone: 317/849-3504 Newport NWR Electronics, Inc. 
Phone: 2131637-6377 Medallion Supply, Inc. 

Phone: 209/625-D333 Phone: 9121743-8681 Columbus Gilman Electrical Supply Phone: 9061228-9080 
Crescent City Rome Daniel Hayden Electric Co. Phone: 207/368-4306 Saginaw 
Industrial Electric Service Co. BaHey Machinery Company Phone: 8121372-2596 Portland Fischer-Flack Inc. 
Phone: 7071464-4123 COLORADO 

Phone: 4041291-4141 EvanSville The Leen Company Phone: 5171752-4181 
EI Monte Denver 

Savannah Evansville Supply Company Phone: 2071774-6268 Southfield 
Howland ElectriC Wholesale Integrated ElectroniCS Co., Inc. 
Phone: 2131444-D503 Phone: 303/534-6121 Lakeland Engineering Phone: 8121424-7541 

MARYLAND 
Michigan Lectrols Corp. 

Equipment Co. Fort Wayne Phone: 3131353-1350 
Ganlena Newark Electronics Phone: 9121964-7318 Graham Electronics Baltimore Traverse City 
California Switch & Signal Phone: 3031757-3351 

WestPoint Phone: 219/423-3422 Automation Industrial Control William J. Becker Co. 
Phone: 2131770-2330 Ryall ElectriC Supply Co. Georgia Alabama Supply Co. Phone: 3011747-D044 Phone: 6161947-4440 Nalional Mill Supply, Inc. 
Fresno Phone: 303/629-7721 Phone: 404/645-1321 Phone: 219/484-D575 Lee Electric Company 
Electric Motor & Supply Co. TESSCO Phone: 3011752-4080 MINNESOTA 
Phone: 209/468-D960 Phone: 3031778-1119 HAWAII Hammond 

Beltsville Duluth 
LosAngeles Honolulu 

Electric Supply Corp. 
Powell Electronics Mielke Electric Works, Inc. Phone: 3121374-6000 

Andrews Industrial Hardware CONNECTICUT ATECS Corporalion 219/932-6640 Phone: 301/937-4030 Phone: 2161727-7411 
Phone: 2131483-8110 

Brldgeport Phone: 808/845-2991 Cumberland Minneapolis Indianapolis 
Argo Eleclric Supply Electric Maintenance Service ILLINOIS Graham ElectroniCS Supply Clayton Electric. Inc. Lakeland Eng. Equip. Co. 
Phone: 2131598-6233 Phone: 2031333-6183 Phone: 3171634-6202 Phone: 3011724-6321 Phone: 612/544-D321 

Electric Switches. Inc. Danbury Addison Kensinglon Northland Electric Supply Co. 
Phone: 2131680-1310 Spring & Buckley LCOMP.lnc. Peerless Electric Supply Co. 

Marine Air Supply Co., Inc. Phone: 6121341-6100 
Phone: 312/628-1400 Phone: 317/635-2361 

Kierulff Electronics Phone: 203I743-D034 Phone: 301/949-9560 SlPaul 
Phone: 2131725-D325 Hartford Aurora logansport 

Gopher Electronics Co. 
Electric Supply Corporation Ralph David, Inc. MASSACHUSETTS 

Minarik Electric Co. Frank A. Blesso Inc. Phone: 3121897-6683 Phone: 2191722-2200 Phone: 6121483-3322 
Phone: 2131624-3161 Phone: 2031527-6461 Boslon Power/Mation Divn. 

Champaign South Bend Controller Service & Sales Co. Phone: 6121645-0781 Westem Electromotive New Brltaln Klaus Radio Co. Koontz-Wagner ElectriC Co. Phone: 6171269-1300 
Phone: 2131820-3777 Spring & Buckley Phone: 217/356-1896 Phone: 2191232-2051 

Burlinglon MISSISSIPPI Phone: 2031224-2451 
Modesto Chicago IOWA Marshall Wilshire Jackson Wille Electric Supply Co., Inc. Norwalk Revere Electric Co. Phone: 6171272-8200 
Phone: 209/527-6800 Machine Drives & Phone: 3121738-3636 C_rRapids Ellington Electronic Supply 

Controls. Inc. Hupp Electric Motors, Inc. Lawrence Phone: 6011355-D561 
Oakland Phone: 2031846-2007 Danville Phone: 319/368-0761 Oyer Clark Company 
Western Electro-Mechanical Danville Eleclric Supply Co. Phone: 617/683-2487 
Phone: 415/452-1936 Wallingford Phone: 217/442-5282 Davenporl 

Springfield Marshall Industries Industrial Eng. Equip. Co: Orange Phone: 203/265-3822 Phone: 319/323-9721 T. F. Cushing, Inc. 
County Wholesale Electric Phone: 4131768-7341 
Phone: 7141633-6440 Des Moines 
PIcoRivera Electrical Engineering 

Amfac Electrical Supply Co. & Equipment 

Phone: 2131949-7841 Phone: 5151282-D431 

Riverside Mechanical & Electrical 

Consolidated Electrical Dist. Warehouse 
Phone: 714/684-7811 Phone: 5151243-3102 
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MISSOURI 

Bridgelon 
Van Dusen Aircraft Supplies 
Phone: 314n31-1700 

Joplin 
Four Slate Radio Supply Co. 
Phone: 417/624-0368 

KansasCily 
LCOMP, Inc. 
Phone: 816/221-2400 

Maryland Heights 
Barrett Electrical Supply Co. 
Phone: 314/878-1300 

French Gerleman Electric Co. 
Phone: 314/569-3122 

LCOMP, Inc. 
Phone: 314/291-6200 

St louis 
Crescent Electric Supply Co. 
Phone: 314/533-6161 

Springfield 
Southern Materials Company 
Phone: 417/865-2822 

MONTANA 

Billings 
Glacier State Electric Supply 
Phone: 406/252-4863 

Missoula 
West Electric Distributors 
Phone: 406/728-4020 

NEBRASKA 

Omaha 
Enterprise Electric Company 
Phone: 402/341-4787 

Lakeland Engineering Equip. 
Phone: 402n34-26OO 

NEVADA 

Reno 
WEOCO, Inc. 
Phone: 702/329-1131 

NEW HAMPSHIRE 

Manchester 
Controller Service & Sales Co. 
Phone: 603/623-7225 

NEW JERSEY 

Cherry Hili 
Fromm ElectriC Supply 
Phone: 609/662-8300 

Dover 
Kahant Electrical Supply Co. 
Phone: 201/366-2966 

Edison 
Miller Knapp Incorporated 
Phone: 201/985-2600 

Hanover 
State Electronics Parts Corp. 
Phone: 201/887-2550 

Unden 
Turtle & Hughes. Inc. 
Phone: 201/574-3600 

Newark 
Keer Electrical Supply Co. 
Phone: 201/464-7400 

Piscataway 
Fromm Electric Supply Corp. 
Phone: 201/981-0400 

Saddlebrook 
Ribble Engineering Co. 
Phone: 2011791-0233 

Secaucus 
Franklin & Smith, Inc. 
Phone: 201/864-0555 

South Plainlietd 
Brownell Electro, Inc. 
Phone: 201n53-46OO 

Trenton 
Griffith Electric Supply Co. 
Phone: 609/695-6121 

Vineland 
Kay Electric Supply Company 
Phone: 609/692-2020 

NEW MEXICO 

Albuquerque 
Sterling Electronics 
Phone: 505/884-1900 

Gartsbad 
H & E Electric Supply Co. 
Phone: 505/887-1146 
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NEW YORK OHIO OREGON - Conl'd TENNESSEE - Conl'd 

Albany Akron Roseburg Memphis 

Edwin E. Taylor Co., Inc, Akron Electronic Supply Roseburg Electric Wholesale Bluff City Distributing Co. 

Phone: 518/438-7811 Phone: 216n62-8818 Phone: 503/673-$57 Phone: 901/345-9500 

Henzel Powers, Inc. The Sacks Electrical Salem Brownell Electro, Inc. 

Phone: 518/465-2351 Supply Co. Stusser Elec. Co. Phone: 901n95-8483 

Brooklyn Phone: 216/253-2141 Phone: 503/581-3711 NashviUe 
Coleman Electrical Supply Cincinnati 

PENNSYLVANIA 
Brownell Electro. Inc. 

Phone: 2121272-1313 Graham Electronics, Inc. Phone: 615/889-8230 

Buffalo Phone: 513/772-1661 Allentown Carlton-Bates 

Genesee Radio & Parts Co. Hughes-Peters, Inc. Crowder Jr. Company Phone: 615/244-3562 
Phone: 716/873-9661 Phone: 513/351-2000 Phone: 215n91-1551 

Electra Distributing 

Wehle Electric Company, Inc. The John.son Electric Supply Altoona Phone: 615/329-3971 
Phone: 716/854-3270 Phone: 513/421-3700 Allegheny Electronics, Inc. 

Phone: 8141946-0871 TEXAS 
Elmira Columbus 
Brady Supply Corporation Basic Distribution Corp. Bradloi'd Amarillo 
Phone: 607 n33-6591 Phone: 614/461-6601 McKean Supply Division Snook & Aderton. Inc. 

Phone: 814/362-3523 Phone: 806/374-5229 
Forest Hills Hughes-Peters, Inc. 
The Jack Miller Company Phone: 614/294-5351 Erie Austin 
Phone: 2121253-4446 Dayton 

Erie Industrial Elec. Supply Harrison Equipment Co. 
Phone: 814/455-8051 Phone: 5121458-3555 

Jamestown John A Becker ElectriC Co. 
Westburgh Electric Inc. Phone: 513/226-1341 Kingston Beaumont 
Phone: 716/488-1172 ANESCO Ralph's Industrial Electronics 

The Stotts-Friedman Co. Phone: 717/287-2101 
Lynbrook Phone: 513/298-5555 

Phone: 713/833-9443 

Peerless Radio Corporation Phlladetphla Warren Electric Company 
Phone: 516/593-2121 

Lancaster Powell Electronics, Inc. Phone: 713/833-9405 
Basic Distribution Corp. Phone: 215/365-1900 

Mamaroneck Phone: 614/653-9231 Corpus Christi 
Logicomp Electronics 

Royal Electric Supply Co. Nunn Electric Supply Corp. 

Phone: 914/698-9332 
Lima Phone: 215/221-1200 Phone: 512/884-0311 
LPR Electronics Corp. 

Rumsey Electric Company 
NewYolI< Phone: 419/228-1220 Dallas 

Baitinger Electric Co., Inc. 
Phone: 215/456-2500 Associated Aircraft 

Mansfield 
Phone: 212/431-8400 Mansfield Electric Supply Co. Pittsburgh Supply Co. 

Blan Electronics Corporation Phone: 419/529-2750 CAM/RPC Electronics Phone: 214/331-4381 
Phone: 412n82-3770 Phone: 2121233-6288 Newall< 

King Bearing, Inc. 

Brownell Electro, Inc. Basic Distribution McCullough Electric Co. Phone: 214/630-7600 

Phone: 2121924-6000 Corporation Phone: 412/261-2420 Norvell Electronics, Inc. 

City Electric Distributors, Inc. Phone: 614/522-1116 Reading Phone: 214/233-0020 

Phone: 212/564-5454 Sandusky Barbey Electronics Wilkinson Brothers 
Brohl & Appell Inc. Phone: 215/376-6116 Phone: 214n47-1571 

PlainYiewL.l. 
Mid Island Electrical Sales Co. Phone: 419/625-6761 SI. Marys EI Paso 
Phone: 516/293-9300 Solon 

B & R Electric Company Midland Specialty Company 
Midland Electric Co. Phone: 814/834-2814 Phone' 915/533-9555 

Rochester 
Requa Electrical Supply Co. Phone: 216/248-3800 West Chester Triangle Electric Supply Co. 

Phone: 716/475-1600 REPCO West Chester Electric Supply Phone: 915/533-5981 
Phone: 216/248-8900 Phone: 215/696-7500 

Simcona Electronics Corp. Fort Worth 
Phone: 7161328-3230 Toledo YolI< SWIECO, Inc. 

Wehle Electric Company. Inc. The H. Poll Electric Company Graybill'S Incorporated Phone: 817/335-6521 
Phone: 419/255-1660 Phone: 717/843-0786 

Phone: 716/275-0200 Ga~and 

Syracuse Warren PUERTO RICO Industrial Equipment Co. 

Baldwin Hall Co., Inc. REM Electronics Supply Co. 
Bayamon 

Phone: 214/271-5494 

Phone 315/453-9251 Phone: 216/373-1300 Har1ingen Caribbean Contracting Corp. 

Utica OKLAHOMA Phone: 609n86-7815 Bush Supply Co .. Inc. 
Phone: 512/428-1613 

M & L Electric Supply Corp. 
Oklahoma Cily RHODE ISLAND Phone: 315n33-2326 Houston 
Electro Enterprises. Inc. Buffalo Electric Company 

Vestal Phone: 405/427-6591 Providence 

Wholesale Electric Supply Co. Controller Services & Phone: 713/688-2300 

Phone: 607 n29-1526 Hunzicker Brothers Sales Co. King Bearing. Inc. 
Phone: 405/239-7771 Phone: 401n81-7100 Phone: 713/688-5701 

White Plains 
H H. Benfield Elec. Supply Tulsa William Dandreta & Company Industrial Equipment 

Phone: 9141948-8860 Oil Capitol Electronics Corp. Phone: 401/861-2600 of Houston 
Phone: 918/622-8520 Phone: 713/928-3181 Leavitt-Colson Company 

NORTH CAROLINA Phone: 401/52Hl6OO Norvell Electronics, Inc. OREGON 
Cha~otte 

Beaverton 
Phone: 713n77-1666 

Brownell Electro. Inc. SOUTH CAROLINA 

Phone: 704/597-1270 Almac Electronics Lubbock 

Phone: 503/841-9070 Char1eston Snook & Aderton. Inc. 
Mill Power Supply Company Wholesale Industrial Phone: 806n53-9323 
Phone: 704/527-2800 Bend Electronics 

Eoff Electric Company Phone: 803n22-2534 
Odessa 

Greensboro Phone: 503/388-1544 Western Controls Co. 
Hammond Electronics Columbia Phone: 915/332-0771 
Phone: 919/275-6391 Eugene Dixie Electronics, Inc. San Antonia North Coast Electric Co. Phone: 603n79-5332 
Laurinburg Phone: 503/343-7701 Blackburn Drives & Ctrls .. Inc. 

Electrical Equipment Co. Greenville Phone: 512/349-2621 
Phone: 919/272-2141 Klamath Falls Hammond Electronics 

North Coast Electric Co. Phone: 803/233-4121 staflord 
Raleigh Phone: 503/884-4171 

Shealy Electrical Wholesale 
Harrison Equipment Co., Inc. 

Electrical Equipment Co. 
Medlord 

Phone: 713/879-2727 
Phone: 919/828-5411 Phone: 803/242-6880 

Southeastern Electronics 
North Coast Electric Co. 
Phone: 503/772-7131 SOUTH DAKOTA 

UTAH 
Phone: 919/828-2311 

Poriland Salt Lake Cily 
Aberdeen 

Shelby North Coast Electric Co. McLaughlin Electric Supply 
Stuart Electric Supply, Inc. 

Shelby Supply Co .. Inc. Phone: 503/228-5111 Phone: 605/225-7100 
Phone: 8011466-8603 

Phone: 704/482-6781 
Platt Electric Supply Inc. Western Controls 

Phone: 503/228-6121 TENNESSEE Phone: 801/328-4302 

Tek-Electric Controls. Inc. Chattanooga VERMONT 
Phone: 503/248-5451 Mills & Lupton Supply Co. 

Phone: 615/266-6171 Springfield 

Kingsport 
Coghlin Electric Co. 

Wholesale Electric, Inc. 
Phone: 802/885-5138 

Phone: 615/246-2900 VIRGINIA 
Knoxville Chariottesville 
Brownell Electro, Inc. 
Phone: 6151966-3441 

ECK Supply Co. 
Phone: 804/977-2990 

Stokes Electric Company Lynchburg 
Phone: 615/525-0351 ECK Supply Co. 

Phone: 804/846-6555 

Nortolk 
Priest Electronics. Inc. 
Phone: 804/655-0105 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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Electrical Equipment Co. 
Phone: 804/353-7841 

Roanoke 
Williams Supply, Inc. 
Phone: 703/343-9333 

WASHINGTON 

Aberdeen 
Industrial Electric Service Co. 
Phone: 206/533-2792 

Bellevue 
Almac Electronics 
Phone: 206/843-9992 

Bellingham 
North Coast Electric Co 
Phone: 206/671-1100 

Clarkston 
AMFAC Electrical Supply 
Phone: 509n58-5563 

Everett 
North Coast Electric Co 
Phone: 206/259-7263 

Longview 
North Coast Electric Co. 
Phone: 206/423-1550 

Pasco 
AMFAC Electrical Supply Co. 
Phone: 509/547-9733 

Seattle 
North Coast Electric Co. 
Ph,·ne: 206/662-4444 

Platt Electric Supply, Inc. 
Phone: 206/624-4083 

Tek-Electric Control, Inc. 
Phone: 206/283-7100 

Spokane 
Amfac Electrical Supply 
Phone: 509/534-0611 

Tacoma 
Consolidated Electrical Dist 
Phone: 206/383-5961 

Yakima 
Picattl Brothers. Inc. 
Phone: 509/248-2540 

WEST VIRGINIA 

Clall<sburg 
Tolley Electric Company 
Phone: 304/624-7468 

Dunbar 
State Electric Supply Co. 
Phone: 304n68-8856 

Huntington 
West Virginia Electric Supply 
Phone: 304/525-0361 

Wheeling 
Gee Electric Company 
Phone: 304/233-3200 

WISCONSIN 

Appfeton 
Langstadt Electric Supply Co. 
Phone: 414n33-3791 

Cedarburg 
A.A. Electric. Inc. 
Phone: 414/377-8000 

Green Bay 
A.A. Electric DiviSion 
Phone: 414/499-0258 

Beemster Electric Company 
Phone: 414/437-3238 

Janesville 
Cole Electric Supply. Inc. 
Phone: 608n52-9496 

Madison 
Satterfield Electronics, Inc. 
Phone: 608/257-4801 

Manitowoc 
Englewood Electric Supply 
Phone: 414/664-6653 

Milwaukee 
Standard Electric Supply Co. 
Phone: 414/272-8100 

Racine 
Nelson Electric Supply Co. 
Phone: 414/537-7661 

Waukesha 
Power/Mation Division 
Phone: 414/542-2866 

WYOMING 

Casper 
Ryall Electric Supply Co. 
Phone: 307/237-7198 
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l3 H MIT E ®power tap switches, high current, non-shorting type 

All Ohmite switches feature the slow-break, quick-make action 
deemed so desirable for switching of AC current. 
All models except 711 feature all ceramic, arc-proof bodies and 
solid silver alloy, fixed and movable contacts. The large, thick, 
silver-alloy fixed contact disks are permanently welded to 
copper studs. These, in turn, are riveted and soldered to sturdy 
terminal lugs, assuring a permanent mechanical and electrical 
joint. The rotor (moving) contact, also of solid silver-alloy, is 
riveted and soldered to the contact arm. Face of the rotor con
tact is slightly rounded assuring a perfect seating of the con
tacts with a slight rubbing, self-cleaning motion on every 
operation. Models 111,212,312 and 412 are UL listed. 
The new Model 711 tap switch was designed to achieve high 
current capability with small size. It is actually smaller than 
many low current instrument switches_ It interrupts 7 amperes 
at 125 VAC and can carry 15 amperes AC or DC. The Model 711 
features a melamine phenolic body with solid silver-alloy fixed 
and movable contacts. 

INTRODUCING 

MODEL 711 

Smallest Switch for Its Rating 
7 Amps, 125 Volts 
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All models can be provided as 2-in-tandem or 3-in-tandem (except 
Model 111) assemblies. 
TO ORDER indicate model, followed by a dash and the number of 
taps required. If tandem assemblies are desired, add another 
dash, followed by T2 or T3 to indicate total number of switches 
in the assembly. Thus 212-6-T2 would indicate two 20 amp 
switches with 6 taps, in tandem. A single switch would be 212-6. 

Alternate Current Max. 
Panel 

Rating Shaft Thick- No. of 
Model Amps. Volts Diameter Diameter ness Weight Taps 

711 7 125 P/8" !fiI" lh" .047 lb. 3-11 
111 15 125 1%" !fiI" !fiI" .16 lb. 3-11 
212 20 150 2!fi1" !fiI" !fiI" .4 lb. 3-12 
312 30 300 3~~i' !fiI" !fiI" .75 lb. 3-12 
412 50 300 4:1ll' !fiI" !fiI" 1.4 lb. 3-12 
608 100 300 6" %" 1" 51b. 3-8 

ALL CERAMIC OPEN TYPE TAP SWITCHES 
Designed to transfer currents of several amperes in circuits requiring high voltage 
insulation. Ceramic body construction. Monel metal taps; silver-graphite brush. 

Switches up to 8 taps are approximately 31,4" diameter including lugs; 9 to 12 
tap switches are approximately 41,4" diameter. Switches can be ordered assem
bled 2 to 3 in tandem. Single hole mounting by means of 3fs" diameter bushing 
and hexagon nut accommodates panels up to 1.4" thick (maximum). 

Maximum current capacity is 7 amperes but only 3 amperes at 120 V.A.C. 
should be interrupted. Current ratings are less for all direct current circuits 
above 20 volts, for inductive circuits and high voltages. 

EJ H MIT E ® OHMITROL solid state power and motor speed controls 
FEATURES: 
• Conserves space & power 
• Smallest 1 & 2 KW control 
• AC & DC output types 
• Built-in on-off switch 

• Adjustable control range 
• Choice of component & portable styles 

• Long life 
Model PCA-Component Style 
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Catalog No. 
Component Style Portable Style' 

PCA-1000 PCA-1001 
PCA-1050 -
PCA-llOO PCA-ll01 
PCA-1020 PCA-1021 
PCA-1l20 PCA-1l21 
PCD-1000 PCD-100l 
PCD-lIOO PCD-1I01 
PCD-1020 PCD-1021 
PCD-1l20 PCD-1l21 

'Available by special order 

RECEPTACLE FOR RECEPTACLE FOR 
TYPE peA 1001 TYPE peA 10ZI 

RECEPTACLE FOR 
TYPE PCD 1001 
C4ll'HEliOLtl-~~lFI 

FOR STOCK ITEMS, CALL LOCAL REPRESENTATIVE LISTED IN INDEX 

Input Volts Freq. 
Output Range 

(Nominal) 
Load Capacity Rating 

(Maximum) 

60 Hz 
1 KW, 8.3 Amps AC 

120 VAC 0-120 VAC 15 Amps AC 
50 Hz 1 KW, 8.3 Amps AC 

240 VAC 
60 Hz 

0-240 VAC 2 KW, 8.3 Amps AC 50 Hz 

120 VAC 
60 Hz 0-120 VDC and 6.0 Amp DC 
50 Hz Full 120 VDC Resistive 

240VAC 
60 Hz 0-240 VDC and 3.5 Amp DC 
50 Hz Full 240 VDC Motor Load 

Models PCA and PCD-Portable 

OR WALL ON THESE CENTERS. 

OHMITE MFG_ CO., a NORTH AMERICAN PHILIPS company I 3601 W. Howard St., Skokie, IL 60076 I (312) 675-2600 I TWX 910-223-0805 I TELEX 72-4433 
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5100 SWITCHES 

tlAI~ SWITCHES 

OAK 
ANTI-STATIC 
KEYLOCK 
SECURITY SWITCH 

OAK 
TYPE AM (ACORN) 
ROTARY SWITCH 

OAK 
V2" ROTARY 
SWITCH 

OAK 
TYPE 500 
1(2" ROTARY 
SWITCH 

OAK 
TYPE 850 
PROGRAMMABLE 
ROTARY SWITCH 

3,4/1 diameter security switches provide up 
to 20 kV static protection for sensitive elec
tronic circuitry. Supplied with stainless steel 
bezel and two brass keys. Keyed alike for 
each part number. Key pull in all positions. 
Single pole only. 

SPECIFICATIONS 
Operating Life: Tested to 10,000 cycles. 
Switching: Enclosed; SPST, SPOT, SP3T 
Throw: 90°. 
Operating Torque: 7 to 16 in. oz. 
Temperature Range: 0° to +85°C' 
Positive Detenting Stops: Integral with lock. 
Housing: Zytel 101, Gray. 

1/1 diameter with patented UnideX® detent 
action, Double-wiping and self-cleaning 
contacts. 

SPECIFICATIONS 
Size: 1/1 dia. (nom.), 1 to 3 sections. 
Mounting: %" dia. with locating key. 
Shaft: 0.250" dia. x 1 V2" grooved (breakoff). 
Indexing: Dual ball 30°. 
Stop Strength: Fixed -15 in.lbs. 

Adjustable -10 in.lbs. 
Terminal Strength: 2V2 lb. pull. 

A superior subminiature switch with negligi
ble contact noise and circuit resistance. 

SPECIFICATIONS 
Size: 112" (nominal). 
Mounting: "0" hole, 1fiI" bushing. 
Shaft: Va" dia. x 3,4". 
Indexing: 30°, up to 11 detents. 
Stop Strength: 5 in. Ibs. 
Terminal Strength: 1 lb. purl. 
Stator" Spacers: Diallyl phthalate. 

Superior long-life subminiature switches are 
designed to meet MIL-S-3786/20. 

SPECIFICATIONS 
Size: V2" (nom), single pole. 
Positions: 4, 6, 8, 10 & 12. 
Detent: 90°, 60°, 45°, 36° & 30°. 
Base: Diallyl phthalate, MIL-M-14. 
Rotor: Phenolic, MIL-M-14. 
Contacts: Copper alloy wlsilver crown, 

gold plate. 
Terminals: Copper alloy, sliver crown, 

gold plate. 

0.850" square, sealed programmable 
switch with up to 28 positions, 4 sections 
andlor 7 outputs plus common per section. 
Dual-concentric shafts available. Can be 
wave soldered. 

SPECIFICATIONS 
Rating: 250 mA @ 28 Vdc resistive. 
Contact Resistance: 100 milliohms (max). 
Voltage Breakdown: 500 V (min) between 

common and open contact. 100 V (min) 
between any contact and housing. 

5100 

Switch Terminals: Copper alloy, silver 
plated. 

Contact Material: Copper alloy, silver-plated. 
Barrel: Zinc alloy, chromate dipped. 
Bezel: Stainless steel. 
Keys: Brass (2) 
Hex Mtg. Nut: Cadmium plated steel. 
Elec. Ratings: 1.0 A @ 28 Vdc 

4.0 A @ 120 Vac 
2.0 A @ 240 Vac 

Contact Resistance: 10 milliohms (nominal). 
All switches make before break. UL and 
CSA listed. Specifications through rated life 
after break in. 

Stator: Diallyl phthalate (MIL-M-14). 
Rotor: Thermoplastic. 
Contacts: Brass, silver plated and protected. 
Contact Resistance: 0.003 to 0.015 Ohms 

between adjacent clips. 
Elec. Rating: Break 0.5 A @ 28 Vdc, 0.25 A 

@ 110 Vac (resistive). Carry 5.0 A. 
Life: 10,000 cycles at rated load (min.) .. 
Temperature: -65° to +85°C; 
Hardware: Nut, lockwasher, stopwasher. 
Finish: Withstands 50 hr. MIL-S-3786 salt 

spray. 

Rotor: Thermoplastic. 
Contacts: Silver alloy, gold plated. 
Contact Resistance: 10-20 milliohms. 
Insulation ReSistance: 10 megohms (min.). 
Elec. Rating: 0.25 A @ 11 0 Vac resistive. 

0.50 A @ 30 Vdc resistive. 
Life: 10,000 cycles at rated load (min.) room 
Temperature: -65° to +85°C 
Hardware: Nut, lockwasher, stopwasher. 
Finish: Withstands 50 hr. MIL-S-3786 salt 

spray. 

Contact Resistance: 20 milliohms (max) MIL. 
50 milliohms (max) 
non-MIL 

Stops: Fixed or adjustable. 
Shaft" Panel Seal: Neoprene. 
Voltage: 600 Vac breakdown (min). 
Current Rating: 6.0 A @ 30 Vdc & 110 Vac. 

Resistive. 
Mechanical: Stainless steel & nickel plated 

steel detent balls. 
Write for Bulletin F-1096 for complete de
tails and specifications. 

Contacts: Make before break. 
Detent Angles: Depends on positions. 
Operating Temperature: -55° to +85°C. 

Stops: As required. 
Coding: Hexidecimal, BCD, Grey and others. 

Shafts: Steel, cadmium plated, chromate or 
zinc plate as required. Outer: 0.250" 
(nom). 

Write for Bulletin F-1093. 

OAK SWITCH SYSTEMS, INC. P.o. Box 517, Crystal Lake, IL 60014 
An Oak Technology Inc. Company (815) 459-5000 • TWX 910-634-3353 TLX 72-2447 
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'IAI~ SWITCHES 

OAK 
MULTIDEX 
ROTARY 
SWITCH 

OAK 
TYPE FJ 
1.421" DIAMETER 
ROTARY 
SWITCH 

OAK 
TYPE 184 
LEVER 
SWITCHES 

OAK OPTOLITETM 
PUSHBUTTON SWITCHES 

FRICTION CAP LOW PROFILE 
PRESS LITES PRESSLITES 
Momentary & Momentary & 

Oak Multidex Switches replace older mod
els with a completely .new design. Multidex 
switches are smaller than older models yet 
provide more contacts (up to 32 and 36 
positions). The patented Unidex detent sys
tem has one or two balls riding on the star
wheel for smooth and positive action. The 
detent housing is a one-piece molding. They 
meet or exceed the requirements of MIL-S-
3786, SR32 (latest issue). 

Multidex rotors and stators are molded of 
diallyl phthalate and meet MIL-M-14 require
ments. Contacts are silver plated brass 
(standard) or silver alloys (other available). 

This series of Oak switches is a product 
expansion of the standard "F" series. They 
are designed to meet the requirements of 
MIL-S-3786/SR03. 

The FJ series offers terminal Clips which 
are offset on the rear 15° from those on the 
front. Each section can accommodate up to 
22 clips in 30°, 60° or 90° throw. The FJ 
series utilizes Oak's durable high pressure 
double wiping contacts which are self
cleaning and corrosion resistant. Terminals 
are available for both hard soldering and 
printed circuit board mounting. 

Oak Type 184 lever switches are designed 
for reliable operation over thousands of 
cycles. The proven Type 184 offers a num
ber of options. They are available as either 
2, 3, or 4 position styles and with up to 
12 terminals per side so that 12 pole 2 posi
tion circuits can be used or up to 8 poles 
with the 3 position style. 

Mounting requires a slot and 2 holes to 
accept the two #4-40 mounting screws. The 
face of the switch is tapped. The switches 
require only 1~" of space behind the panel. 

SNAP-IN WATERTIGHT & 
PRESSLITES EMI SUPPRESSED 

Momentary PRESSLITES 
Alternate Action Alternate Action Action Only Momentary & 

Alternate Action 

5100 

The contacts are self-cleaning, double-wip
ing types and are coated to resist corrosion. 

Terminals are Type "An clips for easy 
wire insertion and soldering. 

Rated at 0.5 A @ 28 Vdc and 0.25 @ 110 
Vac with silver plated contacts. Silver con
tacts are rated 1.0 @ 28 Vdc and 0.5 A@ 
110 Vac. All ratings are for resistive loads. 

Temperature ratings are: 
MIL: _65° to +85°C. 
Commercial: -25° to +85°C. 

Both types are made of materials which 
meet or exceed the requirements of MIL-S-
378650 hour salt spray test. 

Rotation may be either continuous, with 
a fixed stop or with an adjustable stop. 

FJ switches are rated 1.0 A @ 28 Vdc 
and 5.0 A @ 110 Vac with silver plated brass 
contacts. Ratings for silver alloy contacts 
are: 2 A @ 28 Vdc and 1.0 A @ 110 Vac. 
Contacts can be make before break or break 
before make or any combination of these. 

All FJ switches are made of the highest 
quality material to meet or exceed all mili
tary and commercial requirements. 

Contacts are silver plated brass and are 
rated at 0.5 A @ 28 Vdc and 0.25 A @ 110 
Vac, resistive. The contacts will carry 5 
Amps continuously. 

The life of this series is rated at 10,000 
cycles under standard conditions as a mini
mum. 

The switches are supplied with a standard 
knob. Other designs are possible. 

Write for complete details or contact your 
nearest Oak distributor or sales office. 
These are listed in EEM's "Yellow Pages" in 
this Volume. 

SPLIT MACROFLEX 
LEGEND Momentary & 
Momentary & Alternate Action 
Alternate Action 

OAK SWITCH SYSTEMS, INC. P.o. Box 517, Crystal Lake, IL 60014 
An Oak Technology Inc. Company (815) 459-5000 • TWX 910-634-3353 TLX 72-2447 
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5100 SWITCHES 

BASIC SWITCHES 

The switch products outlined on these pages are representative of hundreds of switches manufactured and 
distributed by Omron. Omron also manufactures a wide variety of other control components including: switches, 
photoelectric sensors, proxim ity sensors, ti mers, counters, temperatu re controllers and prog ram mabie controllers. 

Features 

Contact Form 

Basic 
Operating 
Force (OF) 
Range (oz.) 
(Pin Plunger) 

Terminals 

• Best-Selling 
• Wide Variety 
• Breaks up to 

15A Loads 

SPOT 

B.B to 12.3 

Solder 

v 

(inch) 

• Miniature 
• Breaks 5 to 15A Loads 
• Variety of Actuators 

SPOT 

0.9 to 14.1 

Solder 

• Economical 
• With Insulation 

Barrier 

SPOT 

0.42 to 1.76 

Solder 

ss 

(inch) 

• Economical . 
• Subminiature 

SPOT 

0.9 to 5.3 

Solder 

5100 

Screw Screw Quick Connect Quick Connect 
Quick Connect Quick Connect PCB 

Contact Rating 0; 1 to 15 0.1 to 15 5 0.1 to 10 [Rated 250 VAC 125 VAC 125 VAC 125 VAC 
Current (A)] 

Mechanical 2 x 107 1 X 106 2 X 107 3 X 107 
Service Life to 
(Operations) 1 x 107 

Approvals 

1-2384 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 

For more information contact Omron Electronics, Inc., 
Dept. EM, 650 Woodfield, Schaumburg, Illinois 60195 
Phone: (312) 843-7900, TWX 910-291-2494 

LED ILLUMINATED PUSHBUTTON SWITCHES 

The A3SA and A3SJ series feature replaceable 4-chip LED(s). This state-of-the-art design provides incandescent 
brightness, (120 0 wide viewing angle and viewing distance up to 200 ft.), with LED economy. The A3SJ is available 
with a 2-way split screen configuration. Incandescentitypes are also available. 

A3SA, A3SJ 

• AVAILABLE TYPES 
• SWITCH UNITS ./ •• 

Function 

• LED T -,:y. Bulb Packaae 
1(.;0 or 0 

Operat- display screen 
ina voltaoe unit 

Red 
5V Yellow or white 

Green 
Red 

6V Yellow or white 
Green 
Red 

12V Yellow or white 
Green 
Red 

24V Yellow or white 
Green 

• LED RATINGS 

Alternate 
action 

A3SA·7020 
A3SA·7040 
A3SA·7060 
A3SA·70BO 
A3SA·7100 

Color 
of belt 
Red 
Yellow 
Green 
Red 
Yellow 
Gre,n 
Red 
Yellow 
Green 
Rell 
Yellow 
Green 

Alternate 
action 

A3SJ· 0 
A3SJ·B040 
A3SJ· 
A3SJ·BOBO 
A3SJ·B100 

Type 

SLL·05ER 
SLL·05EY 
SL .·05EG 
SLL·06ER 
SLL·06EY 
SLL·06EG 
SLL·12ER 
SLL·12EY 
SLL·12EG 
SLL·24ER 
SLL·24EY 
SLL·24EG 

A3SA - SQUARE TYPE 

17B117.B I-- /' 
3L II 

• (mm) 

A3SJ - RECTANGULAR TYPE 

~24~e1 

rM 
~"tm) 

• A3SA DISPLAY SCREEN UNITS'" 

~t For switch-
Color indicator unit 

White A3SA·5801 
Red A3SA·5802 
Green A3SA·5803 
Yellow A3SA·5805 

• A3SJ DISPLAY SCREEN UNITS'" 

o 
-sp It screen 

type (2 split 
colors) []] 

reen 
Yellow 

hitelre 
hite/green 
hite/yellow 

Red/green 
Red/yellow 
Green/yellow 

For switch
indicator unit 
A3SJ·5B01 
A3SJ·5B02 
A3SJ·5Bb3 
A3SJ·5B05 
A3 J·5901 
A3SJ·5902 
A3SJ·5904 
A3SJ·5905 
A3SJ·5907 
A3SJ·5909 

1. When placing your order, specify the required number of switch units, display 
screen units and LEDs, respectively. 

2. ·The switch unit is supplied with a spring mounting clip. 

Rated voltage Rated current Operating voltage 
3. "Momentary Action types and indicator unit (indicating function only) are 

available. 
ranQe 

5VDC 30mA 5VDC+ 5% 
4. ··-The display screen unit is supplied with a transparent legend plate. 

6VDC 30mA 6VDC+ 5% 
12VDC 15mA 12VDC+5% 
24VOC lOmA 24VDC+5% 

Approved by Standard 
UL IFile ~o. E415151 
GSA IFile No. LR4525BI 

Silver contact type: 

Gold alloy contact type: 

Solid-state output type: 

3A 125 VAC 
2A 250 VAC 
0.1A 30 VDC 
0.1A 125 VAC 
Vee 4.5 10 26.4 VDC 

The A3PA and A3PJ series feature an array of LEDs providing incandescent brightness, (120 0 wide viewing angle 
and viewing distance up to 200ft.), with LED economy. The A3PA is available with a 2-way split screen configuration. 
The A3PJ offers 2, 3 and 4-way split screen configurations. Incandescent types are also available. 

A3PA, A3PJ 

Alternate Alternate 
Out ut form ion 
Silver alloy A3PA-7020- A3PJ-7020-1 

Switch-indicator contact A3PA-7040-1 A3PJ-7040-'1 
unit (switching Gold alloy A3PA-7060-1 A3PJ-70S'O-1 
and indicating contact OPDT A3PA-7080-1 A3PJ-7080-1 
functionsl Solid-state output A3PA-7 1 00-1 A3PJ-7100-1 

NOTE: The switch unit is supplied with a black flange and a short spring mounting clip. 

-Momentary Action 'types and indicator unit (indicating function 
only) are available. . DISPLAY SCREEN UNITS·' 

Switch unit For switch-indicator For switch-indicator 
Screen uattern & color unit unit 

Single screen llrhile A3PA·5701·ooE A3PJ·5701·ooE 
type DO Red A3PA·5702·LJoE A3PJ·5702·o DE 
(solid Green A3PA·5703·LJoE A3PJ·5 703·0 DE 
color) IOranoe A3PA·570f\·-'lF A3PJ·5 706·0 DE 

White White A3PA·5711·ooE A3PJ·5711·oLJE 

Era Red A3PA·5712·DLJE A3PJ·5712·oDE 
Green A3PA·5713·DLJE A3PJ·5713·o0E 
Orange A3PA·5716·DDE A3PJ·5716·LJoE 

2 -split screen Red White A3PA·5721·DDE A3PJ·5721·oDE 
type 88 Red A3PA·5722·D DE A3PJ·5722·LJDE 
(2 split colors) Green A3PA·5723·o DE A3PJ·5723·DoE 

Oranqe A3PA·5726·o DE A3PJ·5726·DoE BB \1reen White A3PA·5731·DoE 
I ~~~~:~;;~:~~~ 98 Red A3PA·5732·DLJE 

Green A3PA·5733·LJoE A3PJ·5733·DoE 
Cranae A3PA·5736·DoE A3PJ·5736·DoE 

Orange White A3PA·5741·DDE ~~~~:~~:~:~~~ 
~EJ 

Red A3PA·5742·D DE 
Green A3PA·5743·D DE A3PJ·5743·DDE 
Ora!:!9!! A3PA·5746·D DE A3PJ·5746·DoE 

A3PJ - RECTANGULAR TYPE 

• LED R 

Rated 
volta e 

D 
6VDC 

12VDC 
24VDC 

NOTES: 

Current 
Single screen 

I e 
BO 
BO 
40 
20 

mA 
2-split screen 

I e 
40 x 2 
40 x 2 
20 x 2 
15 x 2 

Operating 
volta e ran e 

5V+5 
6V+5% 

12V+ 5% 
24V+5% 

1 .. The display screen unit incorporates a lens. a transparent legend 
plate. a plunger. a colored plate and LED(s). The 2-split screen 
type incorporates a light baffle in addition to the above items. 

2. When placing your order for the display screen unit, fill one of the 
following rated voltage codes in 00 of the part number. 
5 VDC: 05 
6 VDC: 06 
12 VDC: 12 
24 VDC: 24 

3. h3_split and 4-split screen types are available. ( A3PJ onlyl 

Approved by Standard 
UL IFile No. E415151 
CSA IFile No. LR4525BI 

Siver contact type: 

Gold allov contact type: 

Solid-state output type: 

3A 125 VAC 
2A 250 VAC 
0.1A 30 VDC 
0.1A 125VAC 
Vee 4.5 to 26.4 VDC 

5100 
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5100 

INTEGRALLY MOLDED BEZEl , 

/' 
CAP 

SERRATED SPRING·LOCK 
MOUNTING CLIPS 

ELECTRICAL FEATURES 
Load rating: 10 amperes 125/250 volts ac. 
Contacts: fine silver, double-break, 

break-before-make 
Circuits: single-pole and double-pole 
Dielectric strength: 2000 volts ac rms. 
Life: 25,000 operations at maximum rating 

MECHANICAL FEATURES 
One-piece molded-nylon body has 
Integral, serrated, spring-lock clips. 
Bezel molded integral with body. 
Metal bezel available. 
Molded-in light-dispersing lens. 
Interchangeable lens-caps In wide 
choice of colors. 
Positive mechanical indication of 
swltch-contact position. 
100,000 mechanical operations. 

TERMINALS 
Style A-1/4-incti quick-connect 
Style B--3/16-inch quick-connect 
Style C-Solder-Iug, for #12 wire 

STANDARD LAMPS 
Integral with switch; 
Internally connected per diagrams above. 
6, 12, and 28 volt incandescent lamps standard. 
125 and 250 volt neon lamps standard. 

SPECIAL ORDER LAMPS 

125 and 250 volt Blue or Green neon 
lamps available. Consult factory for 
price and delivery information. 

COLOR DESIGNATIONS 

SWITCHES 

O:--el 

2~ 
-o--'-o-LI 

HES 
Switching 

single·pole 
single·throw 
normally open 

TYPE DL 
LIGHTED 

CATALOG NUMBER 

DLMl DLAl 

single·pole 
single·throw DlM2 DLA2 
normally closed 

double·pole 
single·throw 
normally open 

double·pole 

DLM3 DLA3 

single·throw DLM4 DLA4 
normally closed 

double·pole 
cir. # 1 normally 

open 
cir. #2 normally 

closed 

single-pole 
single-throw 
normally open 

double·pole 
single·throw 
normally open 

DLM5 DLA5 

DLM6 DLA6 

DLM7 DLA7 

5100 

TYPE DP 
NON-LIGHTED 

CATALOG NUMBER 

DPMl DPAl 

DPM2 DPA2 

DPM3 DPA3 

DPM4 DPA4 

DPM5 DPA5 

Above types 
do not include 
lamp-circuit. 

TYPE DG - Lighted Indicators 
Type DG Lighted Indicators are identical in size and mounting with Type 
DL and DP switches and can be grouped easily with them without need for 
special mounting provision. A choice of different lens-cap heights Is 
available. 

TYPE the low·profile indicator ex· TYPE the high-profile indicator ex· 

DG S tends the same distance from DGT tends the same distance from 
the panel as the Type OL the jlanel as the Type OL 
or OP switch in its ON posi· or OP switch in its OFF posi-
tion (1/16 inch). tion (9/32 inch). 

OUTLINE DIMENSIONS 
(inches) METAL BEZELS (option~l) 

r- 1-7/32!c-, Gold-color-Flo Chrome-F2 

1-- 1.3/16 -I MARKINGS 

D
~ T Letters, numbers, and symbols can 

Dl~ I f'-""'- be applied to lens-caps. 
- - MOUNTING 

Snap-in mounting in rectangular hole; 
fits any panel-thickness 1/32 to 3/16 Inch. 

Body and integral bezel 
White-C7, Grey-Ca, Black-C9, 

f-.880-1 ORDERING EXAMPLE 

Transparent lens-cap 
Red-1, Clear-2, Amber-3, 
Green-4, Blue-:...5 

Opaque pushbutton-cap 
White-7, Grey-a, Black-g, 
Blue-10, Green-11, Red-12 

01' 
OSLO CONTROLS NC. 

Develop catalog-number of unit by add
ing to the basic Type Number, shown 
above, the applicable code-letters or 
numbers in the sequence shown below. 

BASIC UNIT~JA ,IV ~4 TF2
¥SODYCOLOR ILLUMINATED. ~DMENTARY. BEZEL (OPTIONAL) 

CIRCUIT #2) 

TERMINAL STYLE CAP COLOR 

LAMP • 

328 Industrial Avenue, Cheshire, Connecticut 0641 0 
Tel.: (203) 272-2794 TWX 7104553774 
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OSLO -ROCKER SWITCHES 

Electrical Features 
Load Rating: 20 amperes 125/250 volts AC 
Contacts: Fine silver for long life dependability 
Dielectric strength: 1250 volts (live parts to ground) 
Electrical Life: 25,000 operations at maximum rating. 
Insulation Resistance: 5 megohms 
Terminals 
Style A - Y4 inch quick-connect 
Lamps 
6,12,28 volt incandescent, 125,250 volt Neon 
Mechanical Features 
One-piece molded-nylon housing, available in 
choice of colors. 
Integral spring-lock clip design speeds assembly. 
Optional metal bezels available. 
Rocker actuator available in choice of colors. 
250,000 mechanical operations. 
Markings 
Letters, numbers, and symbols can be applied to 
rocker actuator or to integral nylon bezel. 
Mounting 
Snap-in mounting in rectangular hole; fits any 
panel thickness from .031 to .125 inch. . 

ORDERING PROCEDURE 
To the basic catalog number listed, suffix letters 
and numbers are added in the sequence indicated 
below: 
Example: RSL 1 A6V1 C9F2 This specifies a SPST, 
lighted, maintained Off-On switch with W' quick-connect 
terminals, transparent red actuator, black housing and 
optional chrome bezel. 

Bt,~~i'E~T ---=rRSL1A j ~1 ~C9 If. BEZEL 
MAINTAINED '-- (OPTIONAL) 

ON-OFF 
SWITCH· HOUSING COLOR 

W' QUICK TERM 
LAMP LENS COLOR 

OSLO CONTROLS NC. 

-Basic catalog number includes V. - inch Quick-connect terminals. 
CODE: SPST = Single-Pole, Single Throw 

SPDT= Single-Pole, Double Throw 
( )= Momentary Action 

328 Industrial Avenue, CheshireJ Connecticut 0641 0 
Tel.: (203) 272-2794 TWX 71 04553774 
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OTTO OTTO® SNAP-ACTION SWITCHES • • • 
CONTROLS because the OTTO design features inherent rocking-action 

BASIC SWITCHES sub-miniature 
DOUBLE-BREAK B3 SERIES 

MIL-S-880S/101 

CHARACTERISTICS 
• Contact Resistance: .0250 max. 
• 10 million mechanical cycles. 

• Operating Force: 5 ~~ oz. 
• Release Force: 1.5 oz. min. 
• Overtravel: .006" min. 
• Move. Diff.: .018 ±.008" 
• Rating: 7A Res., 115 VAC, 28 VDC. 

MIL-S-880SI76 THIN B3-22141 

For your run-of-the-"MIL" projects, 
ono's B3-22141 Series is only .200" 
thick. Contact resistance less than 25 
milliohms, contact pressure higher than 
normal, minimal contact bounce. Gold 
flashed contacts, solder terminals in di
allyl case. Rated 7A R.es. 

MIL-S-880S/101 THINNER B3-12141 

OTTO inspired military spec. is only .156" 
thin, yet all the rating, life, and reliability 
of the /76 version. Five B3-12141 Series 
in the space of four B3-22141. Choice of 
double-break from X, Y, Z and· single 
break form C. B3-12141 turret terminals, 
B3-11141 p.c. pins. Also commercial ver
sions. 

SINGLE-BREAK B2 SERIES 
Now available in a choice of .200 and 

.. 
.156 inch wide models. While the ono et' _" ~ B2 is qualified to MIL-S-8805/4, the same switch can be specified for commercial 
use at a cost savings. Whether it be mili
tary or commercial, low-level "dry cir-

CHARACTERISTICS 
• Contact Resistance: .0250 max. 
• 1 million mechanical cycles. 
• Operating Force: 5 oz. max. 
• Release Force: 1 oz. min. 
• Overtravel: .004" min. 
• Move. Diff.: .005" max. 
• Rating: 7A res. @ 115 VAC, 28 VDC. 

cuit" or high ampacity, large or close 
differentials, you can specify the exact 
switch to meet your needs. Case is diallyl. 
Terminals are gold-flashed brass. Con
tacts are silver or gold 
APPROVALS TO MILS-8805/4 

MspiN 
MS24547-1 
MS24547-2 
MS24547-4 
MS24547-5 

OTTO PIN 
B2-211351 
B2-211353 
B2-212351 
B2-212353 

DIM. DIM. CAT. PIN 
"A" "8" CODE 

.090 .180 6 

.1S0 .240 4 

.270 .360 S 

BASIC SWITCH, TURRET TERMINALS 

r- - ·.156 t.oo2 
.. - .. O'::l~ - - .281 S.· .. o,55A .096- --.-~ 1 

, ~.. - ~~Ol!t .355,015 

.350 r .290 OPiR PT. F~6l 
r 1--:~-:-' 0.~.O?O· I 

. 1~5 .088. 001 ~.OB8~.gg~ 01A . 

. 030 :1:..002 __ • .144 HOLE 
._ _ .053 .020 -- __ .282 _ 

-.156-

__ .200 1010 - 426 - - .041 
_ .SIOMAX,_ 

THINNER THIN 

-H~ .~ ___ ! 1L .125 . --r .500 

JL.05r03 ~ 
-~~ .125 

1'1' 
,,""#.030 

-< ~.092 

P.C. PINS MACHINE 
WRAP 

RIGHT ANGLE 
P.C. PINS 

All terminals are .020" thick. 

... 
. . 020PR[TRAV[1. -.0880 

-.188- - - 062D. 

~?:'I~~T' 2~O n:o e 
.OBB ~ - .180 9...ll 

.096_.S,. .... 1IIJ ~c I.cos· ~ ~.090 
..... .187- 0400 -_. - -.156 

- -.0600 

.200 - -
.062- -.37!l-

THINNER 

m~~ ~ ~ O~O • 
.040DIA. j L - -

- -060DIA. 
.035DIA. - - 085 

m~ 0-- ~,,,,,, 
1.245 ':",' B 
t-L / j t 

.058DIA. - ~ 
.0350IA. --

ACTUATORS FOR BASICS---------
PUSHBUTTONS 

~" OR l~l' 
BUSHING 

IA" or 1~" bushings, red or 
black button, 1 to 4 poles. 
Feature B3 basics. Overtra
vel: .006" min. Total travel: 
.036" Typical. 

Choice of 3 panel bezels 
styles, 1 or 2 poles. Feature 
B3 basics. Operating force: 
4 Ibs. max. Total travel: 
.050" Typical. 

TOGGLES 

¥4" or 1~l' bushing's, 1 to 3 
poles, B2 or B3 basics. Mo
mentary and three position. 

OTTO CONTROLS Division ,0 I 10 Engineering Inc. 

LEVERS 

For B3 Basics 
# Poles Cat. No. 

1 A3-101 
2 A3-102 

For B2 Basics 
# Poles Cat. No. 

1 
2 

A2-101 
A2-102 

1·2388 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5100 SWITCHES 5100 

• • • MAKE AND .BREAK EVERYTIME OTTO · . . that breaks welds and wipes contacts clean 

PUSHBUTTONS miniature & moistureproof 
CONTROLS 

It t 
Pl-l Pl-2 Pl-3 

FEATURES 
• 250,000 mechanical cycles. 
• High Contact Pressure: 

120 gr. 
• Low Contact Resistance: 
• Repeatable trip point 

within .001". 
• Rolling sleeve principle 

seals button. 
• Sealed case and terminals. 

FEATURES: 
• Mini size and sealed. 
• .025 ohms max. contact 

resistance. 
• Positive tactile feed back. 
• 4 mounting styles. 
• 6 circuit variations. 

TM 

twm~tep for 
FEATURES 
• Unique 2-position design. 
• Sequential contact action. 
• 12 contact arrangements. 
• Make-before-break 

contact option. 
• Moistureproof construction. 
• 25,000 mechanical cycles. 

Pl-5 Pl-6 Pl-8 P3-3 P3-6 P3-7 P3-8 

TYPE P1 (MIL-S-BB05/3) TYPE P3 Commercial Grade 

Pushoulton is sealed by silicone rubber boot 
operating on a "rolling sleeve" principle to 
give long life and smooth operation. Case and 
terminals sealed against environment and sol
der flux. Load ratings: 10A res., 5A ind., 3A 
lamp. Contact forms: N.O., N.C., 2-circuit. Red 
or black button. 

Momentary or push-pull double-break action. 
Same specs as P1 military series. Choice of 
solder or screw terminals. Designed for use in 
panel boards, computers, business machines, 
instruments. Can be used as limit switch. 

P7-3 P7-5 

P7-S 

Sealed Subminiature Pushbutton 
TYPE P7 

'M'" " 
Double-break action with sealed pushbutton meets 
environmental and electrical requirements of MIL"S
BB05. Switches loads from 10 mA @ 30 mV to 5 amps 
@ 2B VDC. Choice of black or silver bezel and nine 
button colors. The P7-1 series features swage bushing, 
P7-3's have front panel bezel, P7-5's have Y4" bushing 
while P7-6's have l~l bushing. Seal is either mois
ture-proof/dust-tite or water-proof. Back-of-panel less 
than .500". Front panel .437" to .562" diameter. 

applications requiring 3 modes of operation 

I 
P2-l P2-3 P2-6 

Ideal for "off-high-Iow," "off-slow-fast," 
"Stop-fine-course" applications. Each 
level operates an independent set of 
SPOT circuits rated to SA. Twelve con
tact arrangements are offered to satisfy 
just about any circuit requirement. Also 
available as DPDT single detent. 

SPECIAL PURPOSE SWITCHES--r-------
ENVIRONMENT-FREE 

One piece housing, sealed at plunger 
with ring seals and at base with hermetic 
header for immersion proof and against 
corrosive atmospheres. Case grounded 
for EMI reduction. P6 Series available 
with roller or in-line plunger. 

CHARACTERISTICS 

• Rating: 7 A res. at 28 VDC. 
• Actuating Force: 9 Ibs. Typ. 
• Reset Force: Sibs. min. 

T2-0001 

TOGGLEI 
PUSHBUTTON 

Combo toggle and pushbutton. It's a 2-
position toggle and a pushbutton switch 
all in one. 30° toggle throw, .135" total 
pushbutton travel with 4.5 Ibs. operating 
force. Rated 10A res. and indo 

TOGGLE 

T1-0001 
Four position, 6-pole toggle featuring 
MIL-S-8805/4 basic switches. Positions 
#1 and #3 are 2PDT maintained action 
each, position #4 is 2PDT momentary, 
position #2 is center "off." Rated 7A. 
res. each pole. 

T1-0004 
Same except· 3-position, 4-pole toggle. 
Position #1 is 2PDT momentary, position 
#2 is· center "off," position #3 is 2PDT 
maintained action. 

DEPT. EM, 2 EAST MAIN STREET I CARPENTERSVILLE, ILLINOIS 60110 I TEL: (312) 428-7171 I TELEX: 72-2426 
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5100 SWITCHES 5100 

Power Dynamics,lnc. 
177 Valley Street, South Orange, New Jersey 07079 • (201) 762-6886 • TWX: 136567 (PDI) 

Micro-Miniature Toggle Switches 
FSC 60046 • PC • U Itra-Low Cu rrent • Low Cost 
Developed especially for use with ultra-low currents. 
Gold-plated, plus extra heavy gold-plating on contact 
points. Unique contact design assures stronger and 
more stable contact resistance. 

SPECIFICATIONS 

Contacts and Terminals: Gold·plated 

Rating: 5 VDC 100 mA 
25 VDC 25 mA 

Contact resistance: Less than.20m ohms (100 mV 1 mAl 
Insulation resistimce: More than 1000M ohms (500 VDC) 

Current capacity: 0.1 micron A-0.1A 
Dielectric strength: 100 VRMS at sea level 
Life cycle: 50,000 contacts (standard type) 

Mechanical life: 2 Pos.: 100,000 operations 
3 Pos.: 50,000 operations 

Electrical life: 2 Pos.: 50,000 
3 Pos.: 25,000 

Low Cost Commercial Versions: 2 Pos.: 40,000 
3 Pos.: 20,000 

STANDARD (One Pole) 
.10. 
(2.5) ~

(~~~ 

, .IB~(4.6) 

(~~) Bushing 
toF/at· 

FEATURES 

A Terminals utilize international printed circuit board standard 
spacing to match most PC boards. 

A Pins and contacts are nickel, gold-plated. (3 microns of 
nickel-plating with a minimum of 1.3 microns of gold). 

A Case is UL-standard approved 0-94V Val ox. Resists the ef
fects of chemicals, high impact shock and high temperatures. 

A Cleaning is simple even 
after mounting because of 
the design ofthe standoffs. 

A Single and double pole 
types have four standoffs 
to allow maximum mount
ing stability. 

A Available: 
• Plain bushing, no threads 
• 1'4 threaded bushings 

with hexagon nuts 
• Toothwasher (standard) 
• Locking washer 
• 10.4mm long lever 
• Low-Cost Commercial 

Version-D.5 Microns Ap. 

.020Typ. 
(0.5) --e--..1oo 

CROSS REFERENCE 
ORDERING CHART 

Power 
Dynamics 

Part # 

UTID-1 
UTID-2 
UTIE-1 
UTIE-2 

UT2N-1 
UT2N-2 
UT2P-1 
UT2P-2 

PDI 
MODEL 

UT·iD·l 

UT·1E·l 

UT·1F·l 

UT1G·l 

Comparable 
Alcoswitch 

Part # 

TT11 DG-PC-1 
TT11DG-RA-1 
TE11 EG-PC-1 
TT11 EG-RA-1 
TT21NG-PC-1 
TT21NG-RA-1 
TT21PG-PC-1 
TT21 PG-RA-1 

TYPE n 6 n 
SPDT On None On 

SPDT On Off On 

SPDT On None (On) 

SPDT Off (On) 
• Flats available on all bushings upon request 

(Metric dimensions in mm are in parenthesis) 

-+--1(2.54) 

UT1H·l SPDT 

(On) 

On Off (On) 

(On) Momentary 

STANDARD (Two Poles) .24~ .10~ rOO-, (2.5) 

~.(4.6)26' 

(~) Bushing 
toAat· 

• Flats available on all bushings upon request 

(Metric dimensions in mm are in parenthesis) 

RIGHT ANGLE (One Pole) 
Tn 

.24. 
(6.1 

.18" Bushing 
(4.6) 

• Flats available on all bushings upon request 

(Metric dimensions in mm are in parenthesis) 

.100 
(2.54) 
.100 
(2.54) 

.043 </>Typ. 
(1.10) 

PDI 
MODEL TYPE 

UT·2N·l DPDT 

UT·2P·l DPDT 

UT·2R·l DPDT 

UT2S·1 DPDT 

UT2T-1 DPDT 

PDI 
MODEL TYPE 

UT·1D·2 SPDT 

UT·1E·2 SPDT 

UT·1F·2 SPDT 

UT1G-2 SPDT 

UT1H·2 SPDT 

PDI 
MODEL TYPE 

n 6 c6 
On None On 

On Off On 

On None IOn) 

(On) Off (On) 

On Off (Onl 

(On) Momentary 

n 6 ~ 
On None On 

On Off On 

On None (On) 

(On) Off (On) 

On Off (On) 

(On) Momentary 

0. 6 n 
RIGHT ANGLE IT- Poles)« ,r:T(-:=~8'=~+=J=~=('f=·6t:;'fi :. f1'1&, ~m 

.08 to Flat· .-l(3.3) (On) Momentary 
(2.0) .10(2.5) -11-: .020 Typ . 

UT·2N·2 DPDT On None On 

UT·2P·2 DPDT On Off On 

UT·2R·2 DPDT On None (On) 

UT2S·2 DPDT (On) Off (On) 

UT2T·2 DPDT On Off (On) 

1'2390 

• Flats available on all bushings upon request 

(Metric dimensions In mm are in parenthesis) 

. 03(0.76) (0.5) Ordering notes for ali models: 

T!P'ro"., '-. 
I. .100 (2.54) 

2bo _J .043' 
(5.08) .100 (1.10) 

.(2.54) 

• Add Suffix "E" to part number to 
Indicate Sliver Plating. 

• Add Suffix "s" to part number to 
indicate Waterproof Sealing. 

• Add Suffix "5" to part number to 
indicate Threaded Bushing. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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KEY SWITCHES 
- Electromechanical control for 
a wide variety of applications. 

- Body is made of Noryl SEll 
Buttons are of ABS plastic in 
various colors. 

- Electrical Specifications: 

- Single pole 
- Special < < click> > effect 
gives clear evidence that the 
contact has been made. 

- Available with luminous led. 
- Contacts are brass - silver plated. 
- Springs are bronze - silver plated 

MINIATURE 
THUMBWHEEL 
SWITCHES 

SEACOR SERIESCS 200, 
CS 600, CS 700, and CS 800 

- Available in popular sizes to 
meet your present and 
potential requirements. 

- Front and rear mounting 
options. 

- Rugged construction I . 
minimum operational life is 
108 operations. 

- Illumination of thumbwell 
digits available. 

- ABS plastic thumbwheel and 
case. 

- Competitively priced and 
prompt delivery. 

- Common Specifications: 
Switching Capacity: 

1 to 50 rnA 
Current Carrying Capacity: 50V 
Nom. Switched Operating . 

Voltage: 120V 
Contact Resistance: < 100 milliohms 
Insulation Resistance: > 105M 
Dielectric Strength: > 750 Volts 

Insulation Resistance: 
>2.5x104 MO 

Contact Resistance: < 25 MO 
Operating Temperature: 

- 20°C to + 70 °C 
Bounce Time: < 2 MS 
Operating Force: < 4.3 oz. 

(1.2 N) 
Operating Travel: 

.028 ± .008 (.7 ± .2) 
Operating Life: > 5x 105 Cycles 

SEALED KEYPADS 

- Designed for applications in 
climatic and environmental 
conditions. 

- 4,12, 16,20, Key configura
tions available. 

- Available in luminous type. 
- Protection and sealing are 
obtained .by elastic sheet. 

. - Keycaps are mounted directly 
onto outer elastic sheet. 

- Standard mounting uses metal 
plate and 3mm threaded 
studs. 

- Available in flush or surface 
mounted 

- Keycaps 
• ASS molded plastic in 

many different colors 
• Legends are hot stamped 

white or black 
• Metal caps also available 

upon request 
- Gold crosspoint contacts 
- Mechanical Specifications: 

Pretravel: .0394 to .0591 
(1 to 1.5mm) 

Contact Travel: .02 (.5mm) 
Operating Force: 150-300 

grams 
- Electrical Specifications: 

Voltage: 50V AC or DC 
Max. Voltage: 100V AC 
Dielectric Strength: 1.5 KV 

minimum 
Current: 50 rnA maximum 

on resistive load 
Switching: 2.5 VA maximum 
Contact Resistance: 60-150 

milliohms at the connector 
terminals 

Insulation Resistance: 
100 megohms min. at 200V 

Bouncing: <5 ms 

1·2392 . For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



Seacor Series DP100 and DP200 
- These switche$ allow undis
turbed view of digits while 
operating. 

- Snap together assembly-no 
hardware required. 

- Economically priced for appli
cations requiring minimum 
size. 

- ABS plastic pushwheel and 
case. 

- Rotation stops available on 
request. 

- Illumination of pushwheel 
digits is available. 

- Miniature and subminiature 
sizes available 

- Common Specifications: 
Switching Capacity: 

1 to 50 mA 
Current Carrying Capacity: 

500mA 
Switched Operating Voltage: 

50V 
Nom. Switched Operating 

Voltage: 120V 
Contact Resistance: 80 m or 

100 m (depending on 
series selected) 

Insulation Resistance: 
105 M or 103 M 

(depending on series selected) 

MINIATURE 
~LIlUMBNATIEItD 
SWITCHES 

MINIATURE PRESS 
[PIANOKEY) SWITCHES 

- Versatile system of modules 
allows virtually any combina
tion of switches required. 

- Modules are dust-tight closed. 
- Hardened silver plated 
contacts. 

- Mounting brackets are made 
of tinned steel 

- Up to 20 stations per assembly 
- Up to 10 PDT circuits per key 
- Functions (Mode) 

Self Releasing 
- push to latch, push to 
release 

- push-pull, alternate action 
Mutual Latching 

- interlatch, mutual 
releasing 

- push to latch, push dif
ferent key in chain to 
release 

Momentary 
- spring loaded non· 
latching 

. Electrical Specifications: 
Electrical Rating; 

O.4A 125 VAC 50 Watts 
Contact Resistance: 

<5 Milliohms 
Breakdown Voltage: 

> 2000 Volts RMS 
Insulation Resistance: 

> 25,000 Megohms 
- Machanical Specifications: 

Life Test: Over 50,000 Cycles 
Station Spacing (Pitch): 

.394" (10mm) 

.492" (12.5mm) 

.590" (15mm) 

.689" (17.5mm) 

.787" (20mm) 
Stoke: .137" (3.5mm) make 

and locking 
.059" (1.5mm) over travel 
.196" ( 5mm) total travel 

For detailed electrical and dimensional SEACOR INC. 
specifications call or write for the 

123 Woodland Avenue 
P.O. Box 541 

Westwood, NJ 07675 
(201) 666-5600 

TLX 135354 

.... "''''',..' .. r Cata of Electronic Components. 
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5100 SWITCHES 5100 

ROTARY 
SWITCHES SERIES C, D, AND E 

GENERAL: 

l 
.\ 
\ 
i 

SPECI FICATIONS 

a 

Meets or surpasses requirements ofMIL-S-3786 

ELECTRICAL: 
Current carrying capacity-10 amps. 
Current switching capacity-up to 2 amps. 
Contact resistance-lnitial-.005 ohms max. 
Contact resistance-After Life-.O 10 ohms max. 
Insulation resistance-50,000 megohms 
Dielectric withstanding voltage-1500V rms . 
Dielectric withstanding voltage after life-1000V rms 
MECHANICAL: 

, 

Rotationallife-50,OOO cycles· min.@.250 amps.@85° C 
Stop torque-50 In. Lbs. 
Type construction-Open frame 
Stops-Factory set to desired position. 
Optional features-*·32 UNEF·2A bushing mount with anti·rotation pin. Shaft 

and front panel "0" ring seals. Spring return feature. 
Concentric shafts available 
Progressive shorting available 
·One cycle = one full cw plus one full ccw rotation. 

--o 

I 

~ 

FEATURES OF 
SHALLCO 1:tA, 2%, 2314 SQUARE 
SERIES C, D, E SINGLE DECK SWITCH 
MULTI DECKS AVAILABLE 
• Meets or surpasses requirements of MIL-S-3786 
• Available in one pole 2-48 position through four pole 

2-15 position. See ordering information 

• High current carrying capacity 

• Low contact resistance 

SERIES C r 11~2±J{61 
15/16:t 1132 . (34,13:t 1.59). 
(23,81:t 0,79) 

..L 

g 

J[ ! 
1150 

(6,3 
:t .001 DlA 
5:t 0.03<1» 

B 

::00 

~ 6·32 UNC· 2 
("'3,51 :to}9) 

(34.92) 2 MTG. HOLES FLUSH MOUNTING 

FOR ADDITIONAL DECKS ADD. 29/32 (23,02) PER DECK 

SERIES D 

15/16, I 132M I~~I~I.~;J r 
·'''==8 T;;; + 001 DIA 

8-32 UNC.2B (6,35:t 0.03<1» - -
(I/J4.17 x 0.79) 
2 MTG. HOLES FLUSH' MOUNTING 

FOR ADDITIONAL DECKS ADD 1 1116 (26,99) PER DECK 

SERIES E 

15/16:t1(32H(i~I~I~~)r 
(23.81! 0.79) I .1 

Lr---I 

8·32 UNC·2B 
""'i--I----,~ (4)4,17 x 0.79) 

T250~ .001 DIA 
(6.3!f:t 0.03<1» 

2 MTG. HOLES 

FOR ADDITIONAL DECKS ADD I 1116 (26.99) PER DECK. 

REQUEST CATALOG 10 FOR 
COMPLETE INFORMATION 

FLUSH MOUNTING 

NUMBERS IN ( ) ARE METRIC EQUIVALENT (MILLIMETERS) 

USE ORDER FORM 

SHALLCO INC. / SMITHFIELD IND. PARK / P.O. BOX 1089 / SMITHFIELD, N.C. 27577 / (919) 934-3135 
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5100 SWITCHES 5100 

SHAllCO ORDERING ~NfORMATION 
SHORTING 

SPACING MAXIM·UM NUMBER 
BETWEEN POSITIONS OF 

SERIES POSITIONS PER POLE POLES 

lll-CM 15° 24-
one 

112-CM 11 )4 ° 32-

121-CM 15° 11 
two 

122-CM 11 )4 ° 15 

131-CM 15° 5 three 
132-CM 11 )40 7 
141-CM 15° 5 

four 
142-CM 11 )4 ° 7 

"Maximum number of positions may be used with continuous rotation only. 
··Normally supplied as continuous rotation; stops available on request. 

SHORTING 

SPACING MAXIMUM NUMBER 
BETWEEN POSITIONS OF 

SERIES POSITIONS PER POLE POLES 

111-0M 15° 24-

112-0M 11 )4 ° 32 one 

113-0M 7)1,° 48 

121-0M 15° 24-

122-0M 11)4 ° 32 two 

123-0M 7)1,0 23 

141-0M 15° 11 

142-0M 11 )4 ° 15 four 

143-0M 7)1,° 11 

" < Norl1"l:ally supplied as contmuous rotation; stops available on request. 

SHORTING 

SPACING MAXIMUM NUMBER 
BETWEEN POSITIONS OF 

SERIES POSITIONS PER POLE POLES 

l11-EM 15° 24" 

112-EM 11 )4 ° 32 one 

113-EM 7)1,° 48 

121-EM 15° 24" 

122-EM 11 )4 ° 32 two 

123-EM 7)1,° 48 

141-EM 15° 11 

142-EM 11 )4 ° 15 four 

143-EM 7)1,° 23 
161-EM 15° 7 
162-EM 11 )4 0 9 six 

163-EM 7)1,° 15 

181-EM 15° 5 

182-EM 11 )40 7 eight 

183-EM 7)1,0 11 

" Normally supplied as continuous rotation; stops avaJiable on request. 

SERIES 

lll-CB 

112-CB 

121-CB 

122-CB 

131-CB 

132-CB 

141-CB 

142-CB 

SERIES 

111-0B 

112-0B 

113-0B 

121-0B 

122-0B 

123-0B 

141-0B 

142-0B 

143-DB 

SERIES 

lll-EB 

112-EB 

113-EB 

,121-EB 

122-EB 

123-EB 

141-EB 

142-EB 

143-EB 
161-EB 

162-EB 

163-EB 

181-EB 

182-EB 

183-EB 

(Order Form to order Series C, D, E) 
Order by using a six-place "shorthand" description 
Example: 211- EB-12 

NON-SHORTING 

SPACING MAXIMUM 
BETWEEN POSITIONS 

POSITIONS PER POLE 

30° 12--

22)1,0 16" 

30° 6 

22)1,° 8 

30° 3 
22)1,0 4 
30° 3 

22)1,° 4 

NON-SHORTING 

SPACING MAXIMUM 
BETWEEN POSITIONS 

POSITIONS PER POLE 

30° 12-

22)1,° 16-

15° 24-

30° 12-

22)1,° 16-

15° 12 

30° 6 

22)1,° 8 

15° 6 

NON SHORTING -
SPACING MAXIMUM 
BETWEEN POSITIONS 

POSITIONS PER POLE 

30° 12" 
22)1,0 16" 

15° 24" 

30° 12" 

22)1,° 16" 

15° 24" 

30° 6 

22)1,° 8 

15° 12 

30° 4 

22)1,0 5 

15° 8 

30° 3 
22)1,0 4 

15° 6 

Rotary Selector Switch, two decks, 1 pole per deck, 30° of spacing between positions, E series, non-shorting, 
12 positions. 

PLACE 1 PLACE 2 PLACE 3 PLACE 4 

c:.,."" "'0 <"( : ,,"; :':::"';;:-"~*"'::"'''0: w't"'W"">"",»",,~~:,~,.;::: 

PLACE 5 PLACE 6 

indicates number of indicates number of indicates degrees of indicates series of indicates Shorting or indicates number of 
decks:' ~oles ~er deck: spacing between switch: Non-Shorting: positions per pole: 

1 ~ One Deck 1 = ne Po e positions: C = C Series M = Shorting (make 2 = Two positions 
2 ~ Two Decks 2 ~ Two Poles Shorting D ~ D Series before break) 3 - Three positions 
3 ~ Three Decks, etc. 3 = Three Poles 1=15°2=111.° E = E Series B = Non-Shorting 4 = Four Positions, etc_ 

4 ~ Four Poles 
3 = 7%° (break before 
Non-Shorting make) 
1 = 30° 2 = 22%° 
3 = 15° 

. . 
Request catalog 10 for more detailed information and additional SWitch types • 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2395 
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5100 SWITCHES 5100 

SHALLCO, INC. 
Shu/leo PRECISION ELECTRONIC COMPONENTS 

SMI THFIELD INDUSTRIAL PARK - POBOX 1089 - SMITHFIELD N C 27577 - 919934-3135 

series .::.-

ROTARY SELECTOR SWITCHES 

SPECIFICATIONS 
GENERAL: 
Designed to meet the requirements of MIL-S-3786/SR04 

ELECTRICAL: 
Current carrying capacity - 10 amperes 
Current switching capacity - fampere (28 VDC, Resistive) 
Contact resistance - Initial - 5 milliohms maximum 
Contact resistance - After Life - 20 milliohms maximum 
Insulation resistance - 50,000 megohms 
Voltage breakdown- 1000 VAC 
Voltage breakdown - After Life - 500 VAC minimum 

MECHANICAL: 
Rotational life - 50,000 cycles 
Stop torque - 15 pound-iriches minimum 
Construction - Enclosed 
Stops - Factory set 
Torque - 8 to. 120 ounce-inches (dependent on decks, poles/deck) 
Shaft flat- Opposite moving contact see diagrams 

LOAD VS. LIFE 
2.0 

1.5 

1.0 

0.5 

0 

0 10 20 30 40 

CYCLES x 1000 

FEATURES OF SHALLCO ONE INCH 
SERIES J SINGLE OR MULTI DECK SWITCH 
• Designed to meet requirements of MIL-S-37BS 

• Closed construction 

• Smooth, positive detent 

• Low, stable contact resistance 

&"", ,,20,',&"'" C"W'" , , ~ 

c, C, 

.. + 

c" C, , C, c, 

1 POLEIDECK 2 POlEIDECK 3 POLE/DECK 4 POlEIOECK 

COMMON lOCAnONS 

BACK-PANEL DEPTH 
DECKS IItH£8 MM DECKS INCHES MM 

1 1.000 25.4 7 2.992 76 
2 1.332 33.8 8 3.324 84.4 
3 1.664 42.3 9 3.656 92.9, 
4 1.996 50.7 10 3.988 101.3 
5 2.328 60.5 11 4.320 109.7 
6 2.660 67.6 12 4.652 118.2 

APPROXIMATE WEIGHT 
Switch, 1 Deck/W Hardware, ................................. 50 grams 
Additional Deck .............................................. 8 grams 

MATERIALS AND FINISHES 
Insulation - Diallyl Phthalate 
Rotor/Stator Contacts - Silver Alloy 
Shaft, Stampings. Hardware - Stainless Steel 
Detent Spring - Tiimed MusicWire 

50 Terminals - Brass under Silver or Gold 
Mounting Bushing - Bras~, Zinc Plated - Chromate 

NUMBERS IN ( I ARE IN MIlliMETERS 
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I 

Shalko 
SHALLCO, INC. 

PRECISION ELECTRONIC COMPONENTS 
SMITHFIELD INDUSTRIAL PARK. P.O. BOX 1089. SMITHFIELD. N.C. 27577.919/934-3135 

, SHORTING NON-SHORTING 

It::· 
,,: 

SPACING MAXIMUM NUMBER SPACING MAXIMUM ':"::[':';f o 

: BETWEEN POSITIONS . OF": BETWEEN POSITIONS' 
CODE' ; POSITiONS PER POLE POLES; CODE POSITIONS PER POLE 

I,: . 113()-JM 12 ONE 1130·JB 12 

1230.JM 
;;, .... SO" 6 TWO' ." 1230-JB sao 6 

• ;> 1SS0-JM. 4 • THREE 1330-JB 4 

k 14S0-JM . 3 FOUR 1430-JB 3 

SINGLE DECK SHOWN. FOR MULTI-DECK, INCREASE FIRST DIGIT OF ABOVE CODES. 

KEYWAY ----l 
POSITION ~ I 

o 0 

o 0 

o 0 

o 0 
o 0 

1 POLE 

NO. 

CIRCUIT D!AGRAMS 

c, 
0 0 c, c, 

0 0 

0 0 

0 0 
c, 

I 
2 POLE 3 POLE 

(VIEWED FROM SHAFT END AND SHOWN IN POSITION 1. EXTREME CCW pas.) 

ORDIERUNlG <CO[})[E 

I 

I 

o~" c. 0 0 

-¥fA; 
o 0 
c, 0 

I 
4 POLE 

DECKS DETENT 
B = BBM; 
M = MBB OPTIONS 

G = GOLD PLATED 
.1 1. l.. 

,t 30 J B 

T T 
POLES/DECK SERIES 

.1. 
12 

T 
POSITIONS 

C = CONTINUOUS ROTATION 

M = CUSTOMER MARKING 

S = SEALED SHAFT 

ADDITIONAL PRODUCTS 
Audio Attenuators and Attenuation Networks Request 
Catalog A82 for complete product listing and Engineer
ing Data. 
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SLIDE SWITCHES 

The DW (double-wipe) Multi-Switch switch is available up 
to 18 stations in a single row; or on special order. ganged 
assemblies with interaction between rows. Max. switching 
per station is 4-C (4PDT). Each station utilizes specially 
designed switching modules with U-shaped. high reliable 
bifurcated contactors rated at 3 amps, A.C.; 0.5 amp. D.C., 
125 V, non-inductive load. DW Multi-Switch switches are 
available in 5 series: 65000, 66000, 67000, 70000, and 
71000. All provide four standard functions: Interlock
actuating a pushbutton automatically restores to normal 
the pushbutton previously actuated. Lock-aut-prevents 
operation of more than one pushbutton at a time. This fea
ture is .included on all interlock switches. Non-Lock-each 
pushbutton has momentary action. AII-Lock-all pushbut
tons, except release, lock when depressed. All pushbuttons 
restored to normal by actuating (momentary) release push
button. Push-LocklPush-Release-pushbuttons lock when 
depressed and release when again depressed. All Serles
pushbuttons on %" centers. DW Multi-Switch switches are 
available in single row assemblies with interlock and all
lock functions from one to twelve stations; with non-lock 
and. push-Iock/push-release functions up to eighteen 
stations. 
Series 65000-Non-illuminated, integral pushbutton. 
Series 66000-Non-illuminated version of Series 67000. 
Series 67000-lIluminated push buttons. 
Series 70000, 71000-Non-illuminated, cross-rib plungers, 
accept up to 12 different styles of pushbuttons. 

littel Multi-Switch SWITCHES 

Series 35000-Non-illuminated. 
Compact, rugged multiple-station switches feature up to 
6PDT per station in .6 square inch space. Excellent selec
tion of contacts for low or high current switching. Plungers 
accept nine different Switchcraft pushbuttons. Mechanical 
functions are: interlock, all-lock, non-lock and push-Iockl 
push-release. One to 12 stations; many legends are possible. 
Series 36000- Non-illuminated companion series to Series 
37000. All other basic functions and features are same as 
Series 35000. 
Series 37000-Single lamp illumination at each station. All 
other basic functions and features are same as Series 35000. 
Series 38000-Twin lamp illumination using low power, low 
heat lamps. All other basic functions and features same as 
Series 35000. 

DW SLIDE SWITCHES 

Instrument quality Switchcraft slide switches 
have low cost, precision "double-wipe" contacts 
with "U"-shaped bifurcated contacts rated at 
0.5 A DC, 3 A AC, 125 V, non-inductive. Solder 
lugs have %/ dia. center holes and wrap-around 
notch. Many knob styles: crowned, rocker, flush. 
U.L. & C.S.A. listed types. Up to 4 poles of 
switching with locking or momentary action. 
Series 46000E - General purpose slide switches 
Series 47000E - Tandem switches 
Series 51000E - Rocker. switches 
Series 58000 - Slide switches (6 amp) 

Large.viuiety of illuminated and non-illuminated switches 
are rugged and compact and are ideal for all control panel 
applications. Non-illuminated types have up to 4PDT in 
locking or momentary actions. Ratings: up to 3 A, 300 W 
max., AC non-inductive load. Illuminated switches have up 
to 8 A, 125 V AC contacts with up to 8PDT switching. Lever 
lights a different color for each position. Terminals can be 
solder lug or quick-connect. 

[!] Series 16000-Telephone-type lever switches 
m Series 3000, 13000-Locking and non-locking multi

position switches 
@]Serles84000-lliuminated lever switches 
[]J Series 28000-Compact, low-cost lever type switch 

PUSHBUTTO~ S~ITCHES. 

~~~~ 
Design v.ersatility creates. switches for a spectrum of equip
ment and system ·applicatlOns. Features Include Illuminated 
or non-illuminated, tactile ·pushbuttons, legends (standard 
and custom). ultra-compact types, dry circuit to high current, 
multiple pole contacts, momentary or locking actions, 
colored push buttons, single-hole panel/chassis mount or 
pendant (cord) mount .. ~older .or PC terminals. Lighted 

. switches can be speCified with Incandescent or LED 
lighting. 

IBS SWITCHES 

Series 98000 IBS miniaturized pushbutton switches have 
special versatility, . low cost, low contact resistance 
(tested to 30 milliohms). IBS Multi-Switch key switches 
offer 10, 15, 20 mm centers; 1-12 stations; interlock, non
lock, push-Iock/push-release. IBS switches can be used 
anywhere - business equipment, computers, test equip
ment, medical electronics, telecommunications, digital 
transmission equipment, and other modern applications. 
Standard mounting dime·nsions, simple panel design; 
close stacking; fast assembly; automatic wave soldering. 
Precious metal contacts - .125 A resistive @ 125 V AC; 
up to 2-C or 2-D circuitry. 

5100 
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Tini OW Mulii-Swiich® SWITCHES 

NEW FROM 
SWITCH CRAFT ... 

The first American made, subminiature, non
illuminated, multiple-station switches on 10 mm 
and 15 mm centers. Produced with completely 
proven design concept, Tini DW Multi-Switch 
switches have long life and extremely attractive 
mechanical and electrical characteristics ... and 
Tini DW Multi-Switch switches are your only 
domestically produced switch of this type. 

Dependable, low cost Series 90000 (10 mm 
centers) and 92000 (15 mm centers) switches 
offer a full range of versatile mechanical func
tions and the exclusive "Snap-Slide" switching 
technique. Applications are analog and digital 
computers, analyzers, transmitters and re
ceivers, intercoms, numerical control, ground 
support systems, scientific instruments, home 
entertainment systems and appliances, and a 
multitude of other critical control panel switch-

EUROPEAN LINE VOLTAGE 
SELECTOR SWITCHES 

Durable slide switches provide quick and easy program
ming/selection of 115 V or 230 V primary power in elec
trical/electronic equipment for international marketplace. 
UL, CSA and VDE [Verband Deutscher Elektrotechniker) 
approved. Mounting are flange or PC [straight or right 
angle). DPDT, locking. Ratings: UL & CSA: 2 A, 250 V AC & 
4 A, 125 V AC. VDE: 2 A, 250 V AC. Switches also designed 
to comply with CEE and I EC requirements. Legends: 
115 V-230 V. 

"Box Switch" SWITCHES, SERIES BXL 

NEW, 
LOW COST! 

NEW miniature momentary or locking pushbutton switches 
offer lighted and unlighted options in minimum panel space. 
Molded black plastic housing protects against dust and 
dirt; prevents bending/disfiguring contacts caused by ex
cessive handling . .Attractive bezel frames pushbutton and 
acts as built-in escutcheon. Can be mounted in rows or 
matrices; completely compatible in front-of-panel appear
ance' with Switchcraft Series BXR "Box Switch" switcHes. 
Integral slide contacts are silver plated copper alloy, rated 
at 0.25 A. resistive. 125 V AC. Choice of terminals are solder 
lug/quick connect [AMP Faston series 110) or P.C. ter
minals. Switches accept standard incaAdescent T-1 % wedge 
base lamps. Relamp from front of panel. Pushbuttons must 
be ordered separately and customer-installed. 

ing tasks where size, low cost and rugged 
reliability are prime engineering requisites. 

And Tini DW Multi-Switch switches offer the 
bonus of up to 18 stations in a single row, each 
having up to 8-C (8PDT) switching. Mechanical 
functions include interlock, non-lock, all-lock 
and push-Iock/push-release. 

"Flip-Flop" Pushbuttons, Series TDW-F have 
unique internal "flip-flop" mechanism which 
permits button face to change colors without 
electrical energy, without lamps and without 
wiring. When pushbutton is operated, highly 
reflective panels inside housing change position 
and use ambient light to give a bright illumi
nated effect. ("Flip-Flop" pushbuttons designed 
for use on Series 92000 Tini DW Multi-Switch"). 

"Tini-Slide" SWITCHES 

~ .. ~.~ ANOTHER ~ ~~ :::::d----'" 
Switchcraft " ~ '" r 

INNOVATION. . . 0 a a a • 
o '0 a a 

Miniature "Tini-Slide" switches are precision locking 
switches with unique lift/wipe/slide action and silver con
tacts. Ratings: 0.5 A. 125 V AC or DC, non-inductive. 2- and 
3-position types. UL listed. Solder lugs or PC terminals. 
Crowned knobs. 

NEW FROM SWITCHCRAFT 

(3) 

1, P70000 Series lighted/unlighted miniature key switches 
offer variety of features; short stroke switching aclion; 
long life; audible "click" positive tactile feel for 
operation awareness. 

2. Space-saving Series C63000 miniature slide switches 
offer 4-pole/2-position switching for close PC mount
ing on .100 x .200-inch centers. 

3. Series 62000 miniaturized right angle slide switches; 
2C (DPDT) locking action; knob actuator on the side, 
offer low profile, PC board space savings. 
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Factory sealed units ~4l~~~~~~~~ with 18 inch can· _ 
necting leads at one 
end. Sensitivity: 8, 
12, or40 ounce 
finger pressure. 
Standard lengths: I, 
2,5,8,10,12, 15, 
18,20 ft. Double 
leads on order. See 
text at bottom. 

30 inches wide X 3/32 inches thick 5ft., 25ft., 
50ft. roll. Can be cut to any length from 
roll. For indoor use under carpeting. Excel· 
lent under plywood or tile. Parallel Tape· 
switches between clear sheeting. Tinned 
wires for easy connections. 

CVP SWITCHING MATS 
CVP style mats are durable fle~ible area 
switches for use exposed or under rubber 
mat or carpeting. UL listed for use in alarms. 
3/32" thick. Available 6" X 23", 17" X 23", 
23" X35". 

SENSITIVE AIRWAVE 
SWITCH MODEL AW 
Hillh quality diaphragm 
sWitch, adjustable' 
sensitivity. Operates 
from tubing squeeze, air 
motion, light vacuum, 
breath pressure, etc. SiI· 
ver contacts. Many 
adjust.ment features. 

SWITCHES 

Both styles 1/2 inch thick with ramped 
edging. Sealed. Available any size 
or shape. Weatherproof. Standard 
sizes: 24" X 36", 30" X 30", 
30" X 48", 36" X 48", 36" X 72". 
Optional features available. 
Ideal lor Robots. 

-fl.< I""".. L21U 

Serve as cushioned sensing switches for 
the leading edges of doors, gate arms, 
machinery, etc., .to stop or reverse the 
action. Numerous styles available. Write or 
call for details. 

NO·1 
NC·3 

NO·1 and NO·1R-Rugged compact wafer 
switch. Normally Open. For under valuable 
objects or general purpose detection. 2 lb. 
nom. sensitivity. 
NC·3-Normally Closed detector switch. 
Opens when weight is lifted off. 2 lb. 
nom. sensitivity. 
NO·S-l ounce sensitivity wiping action. 
Super sensitive. 

TAPESWITCH FLEX·ACTION 
RIBBON SWITCHES 

RBMA ROAD SWITCH 
Successful, rugged roadway 
treadle for counting, 
timing, controlling by 
vehicles. 7/16" thick. 
Sealed, replaceable 
switch element. 
Lengths: 2,3, 
5, 8, 10 ft. Cast 
iron end protectors 
available. 

Rugged, low·profile sealed vinyl 
footswitch. Rated at 100 watts. 
Employs Controflex'" in flat pad. 
Non tiring. Stand or jump on it. 2" x 
5" x %" 6 ft. lead wire. SPST N.O. 

TAPESWITCH RELAY R·1 

FOR AC CONTROL WITH 
ANY TAPESWITCH. This 
plug·in unit has AC outlet 
sockets giving Normally 
ON or Normally OFF 117 
Volts AC at 5 Amperes. 
Built·in low voltage 
transformer. 
Simultaneous action. 

Tapeswitch products are )., -1: 
proven in all industries. \ '~:I)J 
Patented construction with· \:!>\~ ~ . 
stands tons of force yet can .i;?" J' . 

Features: Inherently sealed. Self bottoming. Press·at·any·point 
operation eliminates linkages. All styles except flex·action 
switches can be coiled without shorting. Millions of impacts at 
one point. 

close on lightfinger pressure. HAND ..... FOOT ..... VEHICLE 
TAPESWITCHES are unex· 
celled for- safety . .. automation . .. antiburglar systems .. . 
counting . .. timing . .. door control ... light switching .. . 
machine control ... material handling ... seat switching .. . 
computer and console switching .. . plus many other 
applications. TAPESWITCH RIBBON SWITCHES can be 
bought in the size and length needed. 

Rating: All Tapeswitches are rated at more than 1 ampere, 117 
VAC. However, for floow switching low voltage is 
recommended. 
TAPESWITCHES are designed in accord with the best 
principles of switch and cable design, with jacketing and 
insulation meeting the requirements of MIL·C·9154 and MIL·I· 
631C respectively. 
Unique Fail·Safe circuitry is feasible with all Tapeswitches. 
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SWITCHES 

SWITCHES AND 
ATTENUATORS 

SQUARE ROTARY 
SWITCHES 

• 13 models available 
• 1~6" sq. to 8" sq. x 15 decks (max.) 
• 1 to 12 poles 
• Up to 150 positions/pole 
• Fixed stops or continuous rotation 
• 3 amps at 120 VAC 

to 15 amps at 120 VAC 
• Precious metal contacts 
• Adjustable stops available 

TYPE 2 ROTARY SWITCH 

• Two insulation materials available 
• 1 to 4 poles/deck 
• Up to 24 positions/pole 
• Adjustable stops 
• 5 amps, 120 VAC max. 
• Precious metal contacts 

REMOTELY CONTROLLED 
ROTARY SWITCHES 

• All Tech Lab Switches can be 
supplied as stepping switches or 
continuous motor driven 

• Solenoid-drives . 
• Motor an.d Geneva drives 
• Enercon AC incremental motor drive 
• Available with interrupters or homing 

decks 
• Completely pre'wired ready to install 
• Hermetic sealing available 
• May be remotely controlled by: 

Master-slave arrangement; Computer 
or other; External pulse 

• Either AC or DC operation 

TYPE 3 ROTARY SWITCH 

DIMENSIONS 

. i 

. X / J ... X, 2-56 UNC THR'D 
, ~, EXT. ON SW. 

_312-32 THR'D WITH 6 & MORE 
SECT. 

• Enclosed molding in diallyl phthalate 
• Molded in terminals 
• 1 or 2 poles/deck 
• Up to 12 positions/pole 
• 1W' 00 up to 8 decks (max.) 
• Adjustable stops 
• 12 amps, 28 VDC 
• Precious metal contacts 
• Mixed decks of shorting and 

non-shorting 
• Mixed shorting and non-shorting 

contacts on each deck 
• Choice of either %-32 or ~6-32 

mounting bushing 
• External adjustable stops 
• Offset wipers 

THUMBWHEEL SWITCHES 

. -~--~, 

-_ ~_..., I 

, ~: 1: 2: 3.: . , . - ~ ~ 

• Compact modular construction 
• Positive detent, 8, 10, 11, 12 pas. 
• Simple installation 
• Two models.available 
• Wide range of codes 
• Various terminations 
• Illuminated 
• Adjustable stops 
• Decade transfer drive 
• KV voltage dividers 
• Precision Res. Dec. 
• Capacitance decades 
• Various colors 

SPECIALS 
Tech Labs can customize your Switch 
and Attenuator requirements, completely 
pre-wire your switches ready for installa
tion. We can also undertake prototype 
design and manufacturing. Contact our 
factory for quotations. 

TECH LABORATORIES, INC. 
DEPT. EM '. . 
BERGEN AND EDSALL BOULEVARDS 
PALISADES PARK, N.J. 07650 
TEL: (201) 944-2221 

ROT ARY INSTRUMENT 
SWITCH SERIES 2000 

• SPorDP/Deck 

5100 

• Extremely low contact resistance
<1 milliohm 

• Extremely high insulation resistance 
- mor~ than one million megohms 

• Totally enclosed -- dust tight 
• Long life- > one million 
• 12 position/1-6 pole/deck max. 
• Silver alloy contacts 
• External adjustable stops 
• Shorting (MBB) 

j--l.S4FOR 

l_1_~ .. rl~TD~CK. 
~ 1 ~ -~ ... '~'IUI'1~ 

/ %-32 UNEF TWO 
I WITH WASHER & 
/NUT SUPPLIED 

~t ~ :~ 
L-.- ~m~iIllt-~~ .250 1\ DIA. 

.0670IA.
HOLES 

SPECIAL DESIGN VARIATIONS 
SIX AND ELEVEN POSITION DETENTS 
The six position detent is 60° throw, skip
ping every other contact. The eleven posi
tion detent is 30° throw with the eleventh 
position omitted so that the detent goes 
60° from position ten to position zero. 
OFFSET WIPERS 
30° and 180° offset wipers are available 
foruse in special circuits. 
CAPACITANCE 
Less than 1 micromicrofarad between 
contacts or to ground. 
CURRENT CAPACITY 
5 amps maximum continuous duty. 
THERMAL EMF 
Extremely low. Silver contacts & brushes. 
VOLTAGE BREAKDOWN 
Withstands 1500V RMS between con
tacts and to ground. 
LOSSES 
Low electrical losses at frequencies up 
to several megacycles. 

1·2402 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



SWITCHES 

SWITCHES AND 
ATTENUATORS 

= 0 

5100 

TECH LABORATORIES, INC. 
DEPT. EM 
BERGEN AND EDSALL BOULEVARDS 
PALISADES PARK, N.J. 07650 
TEL: (201) 944-2221 

-- ----
TOGGL.E SWITCHES 

~Q 
Tech Lab switches are available in many 
combinations of bushings, terminals, 
handles, housings and electrical styles. 

OPERATING 
CHARACTERISTICS 
• Insulation Resistance 

Greater than 100,000 megohms at 
100 VDC and 70°F 

• Dielectric Strength 
At sea level 1,000V rms at 60 cps for 
1 min. 

• Contact Resistance 
Initial-less than .010 ohms 

• Contact Rating 
DC Load 
Inductive 

28V 
5 amp 

• Temperature Range 
~ 55°C to 85°C 

• Vibration Endurance 

AC Load 
Inductive 

125V 
5 amp 

10 to 2,000 cps per MIL-R-25018 
• Shock Endurance 

75G 
• Contact Chatter 

10 microseconds or less MIL-R-5757 
• Corrosion Resistance 

of complete assembly 50 hrs per 
QQ-M-151 

• Mechanical Endurance 
100,000 cycles switching 10 amp. 
50 VDC resistive load 

MATERIAL. SPEC 
• Base 

Rogers RX-600 
Phenolic Glass Fiber 

• Housing and Mounting Bushing 
• Brass. 
• Contacts 

Fine silver-gold' plated 

DIMENSIONS 
• SP 1/4" X 1f2" X ~l' 
• DP 1f2" X 1f2" X ~6" 
• JA-40 TH'D Bushing 

1f4 or 3Allong with Keyway 
• Various type actuator levers 
• Solder or PC Terminals 

APPLICABL.E MIL, SPEC 
MIL-S-3950 MS-75028 MS-75029 

PROGRAMMING SWgrCH 

• Adjustable programming for process 
control, testing, sequencing, scanning, 
etc. 

• SP or DP switches/section 
• Up to 25 amp. contact rating 
• Up to 48 pos./section/switch 
• Remote control 
• Computer interface opto-isolated 

HIGH 'VOIL'[/' AGlC 
SWITCHES 

",: ; -..,." ;~=;W= !I>.!,'f)\ 

-
II Up to 100 KV (low power) 
• Corona shields 

SUP RING 
COMMU'8'A1J'OlR.S 

• Integrated with remote controlled 
stepping switch 

• Lift off brushes 
• Multiplexing for temp. and strain 

gauge read out of rotating machinery 

INSTRUMENTS 
DC-AC INVERTERS 

PREC. DECADE RESISTORS 
KV-VOLTAGE DIVIDERS 

MILLIOHM METER 

• Five basic models -·l~." to 3" dia. 
• All circuit configurations 
• Wide range of impedance 
• Available with detents, tapers and 

cueing , 
• Aluminum anodized can 
• Precious metal contacts 
• Up to 45 steps 
• Audio, video and RF 

fFOKfEfD 
A ftlENIWA fORS 

C r-:,~--~ 

~\~, 
• Two basic models "---"'" 
• Standard circuits "T" and 

Bridged "H" - others available 
• Octal plug-in base available 
• Up to 80 db loss 
• Many impedance available 

VIER10CAL/V AR,IABLE 

, • Two basic models-l/l and 1'12" wide 
• Many circuit configurations available 
• Wide range of impedance 
• Available with detents, tapers and 

cueing 
• Black anodized escutcheon plate 
• Precious metal contacts 
'. Up to 30 steps 

fPlftEC6SION 
ArrENUATORS 

TYPE 11T AND llH PRECISION 
ATIENUATORS- DC to 10 MHz· 
• Circuit: "T" or Balanced "H" 
• Impedance: 50 to 600 ohms, 

as specified 
• Resistor Accuracy: ±O.l % or better 
• Accuracy: ±O.l db to 200 KHz 

(overall) ±0.6 db to 2 MHz 

· 

lower values of /055, essentially flat 
to 10 MHz 

Typo db db! 
No. Circuit Range Step Dimensions 
1H "Til III 0,1 5'1."x19"x5" 
U-H Bal. uHI! 111 0.1 5V4"x19"xlO" 
On low Impedance Units, lower Losses Usable 
to 100 MHz. 

TYPE 850T AND 850H FOR THE 
AUDIO RANGE 
• Circuit: "T" or Balanced "H" 
• Impedance: 600/600 ohms unless 

specified - Other values to order 
• Range: 2 dial unit gives 93 db in 

0.1 db steps: 3 dial unit gives 111 db 
in 0.1 db steps 

• Terminals: Telephone type jacks for 
input and output - Solder terminals 
provided on rear for permanent 
connections: Insertion of plugs into 
jacks lifts rear connections 

• Accuracy: Resistors adjusted to 
±0.1 % excepting low values of loss 
are ±.2S% 
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UNIMAX: 
BETTER SWITCHING SOLUTIONS 

In a field full of appearance quality /perforrnance switching 
variables, Unimax switches are the ones that show you 
care about quality, performance and price . 
• Single Lamp -Round, square or rectangular, lighted and 
unlighted, momentary or alternate switching. 1-4 poles. 
Flat, concave and mushroom caps . 
• Four Lamp.-:- MUlti-switch configurations. Approved to 
MIL-S-22SS5/9-12. Also meets high-snock requirements 
of MIL-S-910C. . . 
iii Oil-Tight - Key-operated, Interlock and Multi-position 
models also available. 
Ask for Catalog TH 

1·2404 

Unimax @.Switch 
A Subsidiary of The Unimax Corporation, Wallingford, CT. 06492 • (203) 269-8701 

or your local distributor 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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Ina World of Touch'n Go 
switch to VEETRONIX & 

find out why we think we ~re 
a Touch Above 

the Rest! 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 10 2405 



SERIES 83-84-86 Short stroke standard 
3x4 and 4x4 keyboard configurations Choice 
of 1 2 Inch or '4 Inch button centers and post or 
flange mounting Standard coded outputs
easily Interfaces with logiC circuitry Excellent 
audible and tactile feedback 

SERIES 82 Long stroke high profile wiping 
contacts, 1,2 3 and 6 button modules can be 
arranged for your specific needs SPST to 
4PST CIrcuitry under each button also 
available with coded outputs 

1·2406 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



88m 
Keyboards and Keypads provide the physical interface 
between humankind and a wide variety of machines 
which make our lives more pleasant, more productive 
and/or more frustrating. As in most electromechanical 
products, the designer engineer has several alterna
tives when it comes to selecting keyboards and key
pads. Four primary considerations apply: 1. The En
vironment; 2. Operating Life; 3. The Nature of the 
Equipment; and, 4. Equipment Cost. Each of these 
factor~ impacts each of the others. 

The Product Selection Guide which appears below 
can provide the design engineer with a quick guide to 
the data pages in EEM where descriptions of the vari
ous keyboards are shown. When more information is 
needed you can turn to EEM's "Yellow Pages" to find 
the phone number of the nearest sales office for the 
manufacturer involved. Some manufacturers include 

~~ 
. " TYPE ,,' .. " <" ,. , 

.... 
'Ii!' 

\'~~ 
. 

: .E. . , .. ). ',' ... 
''li! 1. 0

, I:· ... ...... ' i- i" 
..... 8 iii :'! in.; ';":1 

.~ !! ' 'If "S:; 

1 ... ~ i .... u . 
:! 

~1_:L, 
.... iIi eo> fi-s 

... .. ...... it .... 
.:!,:-., s· ;'B '.', 'ii a .. "2:: ·.a'~ :: 

Alps Electric 1·2227 1·2227 1·2227 

AMP 1,2408 1·2408 

Cherry Electrical 1·2409 1·2409 1·2409 1·2409 1·2409 

Flex-Key 1·2411 1·2410 1·2410 

Grayhill 1·2412 1·2412 

lEE 1·2418 1·2418 1·2418 

Mantex 1·2420 1·2420 

Mechanical 
Enterprises 

Mlcroswltchl 
Honeywell 1·2422 1'2422 1'2422 1·2422 1·2422 1·2422 

Oak Switch 
Systems 1·2424 1·2424 1·2424 

; 
" 

distributors and their phone numbers. Or, you may 
choose to call the manufacturer directly. 

Before calling a manufacturer, make certain you can 
tell the person who answers (usually an operator) the 
exact nature of your problem. For example, if you need 
technical assistance, tell the operator exactly that. 
Chances are your call will be quickly routed to the 
proper person and you can get right to the heart of the 
matter. It would be helpful if you would tell the person 
you are looking at a specific page in EEM so that the 
person on the other end can also turn to that page in 
their copy of EEM to better communicate with you. 
The overwhelming majority of manufil.Cturers are 
anxious to assist you in every way possible. That's why 
they place data pages in EEM. Help them help you. 

".: "·'.'·"FEATURES ,,',."":' 'i';<'> 
. .. :" . ,(\,~,< '!'il~, .'. e ,i '. 

0:. .. :: , ... < ... ',~~:,i 

,1~f~1 ,: 

;.:! .. ;; . ' . .. :~"".' . ::: I .. " i" ·~··A·h( 
> '~ . ;.: ~ : .... . D',,· ," S ... '~.~:·;.i!.i~ 

. . ~ .!! .~ .. ~'. ~ j . .:. :; 
" ):;;::~'~.>. ./ ,'. ':,. 'i 

.. 

.~: i';:; ":'0 .. 'eo .::.!.' ; i!.. ,,\')G .,:.~ 

',' ~;~ " 

......... : 
at ',]~ .1:' ~:.:=2 ,,,:-.:,.,'" 

.~.>~ : t:'*. .~ ",;' '.';!l, . "j!1:1 
.~ 

!II 
... ... 

.~··I~·;·j ... 
~j;.:.!;~}: .. : til:,'; :~ '.!3., ". :! ":': ;';' >;,~~. ,III· 

1·2227 1·2227 1·2227 1·2227 

1·2408 1·2408 1'2408 1·2408 1·2408 1·2408 1·2408 

1·2409 102409 1·2409 1·2409 1·2409 

1·2410 1·2411 1·2410 1·2410 1·2411 1·2410 1·2410 1·2410 1·2410 

1·2414 1·2416 102412 1·2414 1·2416 1·2416 1·2416 1·2416 1·2413 

1·2418 1'2418 102418 1·2418 1·2418 1·2418 1·2418 

1·2420 1'2420 1·2420 1·2420 

1·2421 

1·2422 1-2422 1·2422 1-2422 1·2422 1·2423 1·2422 

1·2424 1·2424 1·2424 1·2424 1·2424 1·2424 '·2424 
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5150 KEYBOARDS & KEYPADS 5150 

AMP keyboards-technology and experience 
to give your products a competitive edge. 
Proven in more than 1,000 diverse applications .•. 
- Consumer prodl!cts - Telecommunications - Data processing 

0.125 inch - Profile thickness: 0.Q15 -to 0.625 inch - Life: 1 to 
10 million operations - Encoding: single pole, matrix, or custom 

- Appliances - Instrumentation 

Gives you more choice ..• 
- Standard or custom designs - Micromotion to full travel 

- Operating force: 3 to 18 ounces - Termination: Printed or flex 
tail (range of center to center, 0.100 inch minimum) - Capaci
tance: ::;20 pf - Contact Bounce: ::;3 ms - Contact Rating: 

- Sublimated graphics that won't peel or wear - Static protection 
- EMI/RFI Shielding 

20 rna at 30 vdc 

And high reliability 

And more choice. ; • - Designed and tested to meet the requirements of MIL STO 810C 

- Temperature range: -40°C to 70°C - Key travel: 0.005 to 

Model EC Environmentally~Sealed 
Tactile Keyboards 
- Environmentally resistant design 
- "Snap action" feedback for positive data 
entry - Electrically and physically stable 
- Standard and custom legend formats 
available - Life - 1 million operations 
Request Catalog No. 81-637 

Model EH Hinged-Key Keyboards 

Short-Stroke ET Keyboards 
- "Snap action" feel - 12 and 16 key 
models available - Long life -10 million 
operations - Matrix encoding standard with 
other options available 
Request Catalog No. 81-639 

- Several encodings available - Low profile tactile feedback - Stackable for large arrays 
- Life - 1 million operations 
Request Catalog No. 81-640 

Need more details? Call AMP Customer Service at (717) 780-4400, 
or write AMP Incorporated, Harrisburg, PA 17105. 
Specifications subject to change. Consult AMP Incorporated for latest design specifications. 

AMP - Trademark of AMP Incorporated 

Long-Stroke L T " BT 
Telephone Keyboards 
- Western Electric and GTE telephone 
keyboard "look-alike" - Simple mounting 
- Standard and optional encodings available 
- Low cost - .125 [3.181 key travel 
- Life -10 million operations 
Request Catalog No. 81-641 

Model BL (Back Lightable) 
Tactile Keyboards 
- Translucent key tops - Proprietary key 
marking insures long wear - Snap-action 
tactiJe feel - Long life - 2 million oper
ations - Easy front panel mounting 
Request Catalog No. 81-642 

AMP 
INCORPORATED 
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5150 

Highly reliable solid state design 
make capacitive keyboards ideal 
for any and all high speed data 
entry. Applications include 
computers and word processors. 
Custom designs available. 

Knife-edge gold alloy contacts 
virtually eliminate interference 
from contaminates, are inert to 
chemical action and assure long 
service life. Completely encoded, 
standard models are available for 
off-the-shelf delivery. Custom 
deSigns, encoded and non
encoded, are available. 

Touch panel membrane key
boards are thin, lightweight and 
cost effective-ideal for demand~ 
ing applications such as electron
ic and office eqUipment, home ap
pliances and communications 
equipment. Completely seal~d 
construction resist spills and cor
rosive attack. Each panel is 
custom' designed to meet your re
quirements. 

KEYBOARD SWITCHES 
AND KEYCAPS 

Individual gold cross- pOint 
switches are available with 
a variety of contact forces in 
both lit and un-lit versions. 
2-shot and 3-shot molded 
keycaps in almost any size, 
color, character or shape
including sculptured and 
stepped versions. 

KEYBOARDS & KEYPADS 5150 

keyboa,rds and displays 

Numeric and Alphanumeric' Dis
play Panel&r Seven and 14 seg
ment displays with from 4 to 24 

, digits. Character heights from 
0.25" to 2". Customized charac
ters available. 

Alphanumeric display systems 
with easy-to-add-on option 
boards of electronics that offer a 
wide range of functions. 

In-house engineering, design, 
manufacture and assembly with 
3 to 6 week delivery 

CUSTOM PANELS. MULTI-DIGIT CHARACTERS. LEGENDS. SYMBOLS 

.aIlE~ KEYBOARDS 
AND DISPLAYS 

CHERRY ELECTRICAL PRODUCTS CORP. • 3623 Sunset Ave., Waukegan, IL 60087 • 312/578/3500 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2409 



5150 KEYBOARDS & KEYPADS 5150 

FLEX-KEY 
'-"" 

FLEX-KEY CORPORATION. 18 Sargent Street, Gloucester, MassachuseHs 01930 (617) 281-2040 

1·2410 

Panels r ---- - -jillllllli 
391 

Customizing L 
options .I'LI'L 
include: j --- UUllJ 

f 
4T~'-mIT] [[T]~ '. spec'ial legends 

• special circuits 
• EMil RFI 

shielding 
• static discharge 

protection. 
• choice of colors 

6~~mffimffil 
2675 L mrnrnrn 
GOTypm[G:]~D 

~llll J ~! 'II 
• choice of 

connectors 
• interconnection tall 

length 
• overlay size and 

shape 

JT50 L +$O~I_I -(:.. .025 

.600 ~ .450 --' i-- .Q70 

1_ 3.000 - ~.--.-. 

Customizing options on Flex-Key's plastic bezel keyboards 
include: 

• key size, shape and arrangement • terminal type and location 
• legend and background colors • switch matrices 

12 KEY KEYBOARDS 16 KEY KEYBOARDS 

fo 
1.500 

L 0000000000000 

12DK-1B 12DK-2B 

12DK·1B: FORM A SWITCHES, TER
MINAL SEQUENCE: Com, 6, 3, 9, ., B, 
5,2; 0, C, 7, I, 4 
12DK·2B: FORM A SWITCHES, TER· 
MINAL SEQUENCE: Com, 6, 9; 3, #, 2, 
5,B,D, *,1, 7,4 

o o 

00000000000000000 

o ° 11-- 2875 ---1 I 
3.000-..::J 

16DK-IB 16DK-2B 

16DK·1B: FORM A SWITCHES, TER
MINAL SEQUENCE: Com, X,=, 7, t, 
9, 6, 3, *, B, 2, 5, D, C, 7, I, 4 
16DK-2B:FORM A SWITCHES, TER· 
MINAL SEQUENCE: Com, B, C, A, D, 3, 
6,9, #, 2, B, 5, 0, *, I, 7, 4 

for Hostile Environments 

Low profile backlighted keyboards have custom 
options available including: 

• special legends 
• special circuits 
• EMil RFI 

shielding 

• static discharge protection, 
• tempest protection 
• encoding 
• choice of colors 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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5150 KEYBOARDS & KEYPADS 

Standard MeduUlm Trave! 

2.875 

2875 

[2]0 3 • 

G0~B 
00011 
G0[!Jllk , 
~ 3.06 ===::i.I 

3.375 

n 
Ie 
~ 

'" q 

'" 

l=2125----."1 Tl::; 
2.8N all II I I 

12· .500 sa KEYS 1111111 1.0 II) 

ON .650 CENTERS .... II q M 
eVENLY SPACED y.. iii· M M 
AAOUND CENTEA .. ..... 11 LINES _BIII_ 

16-:500 sa KEYS ) ~ I 
ON .650 CENTERS ~ 2~6~~ -
eVENLY SPACED .062 
AROUND CENTER UNES 

.293 

TERMINAL SEQUENCE: 
12SK-72:3, 6, 9, #, 0, 8, 5, 2, *, 7, 4, 1, Com. 
16SK-62:A, B, C, D, #, 9, 3, 6, 0, 8, 5, 2, *, 7, 4, 1, Com. 

Sftall11ldlalrdl fRlLOlblberr Covelred 
Customizing options include: 

o number of keys 0 key spacing 0 termination 
o key and key legend colors 0 special matrix 

OK·1M and OK·1MS 

3. Jo 

.12 
.180 

1 
0 

t ~ 

IImlmm!llmm~m~~ 
[lM~~~~~~m~ 
~~ll£ll~~~~~ 
~ 0 

.12.440 , 

120K·5M 

mrnm 
m~m mmw 
~ 0 ~ 

I 

ttl Ii I I I I I I I I II I I I I I I I I II t s .-
.600 J l -I l.250 ~-5.340--_ .... 1 

38DK·7MS 

Militarized Full Travel Keyboa 

These rugged custom units meet military 
requirements for vibration, shock, fungus, water, 
dust, salt spray,EMII RFI, thermal, biasi, EMP, 
highllow temperature, and key cycle life. Full 
tempest shielding is available. 
Flex-Key engineers its militarized full-travel 
keyboards for optimum reliability and continuous 
operation while meeting all human factor 
requirements. These conductive elastomer keyboard 
assemblies provide command, control, 
communications, and data entry functions and have 
proven themselves in many demanding applications. 

5150 

FLEX· KEY 
'-'" 

A Subsidiary of Rogers Corp. 
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5150 

12, 16; and 20 Button Keyboards 

Circuitry: 2 Out Of 7 (8); Matrix; or Single Pole/Common Bus .. 

Height above 
board = .350" 

. 100 
Between 
Terminals 

Dim. 
A 

3x4 4x4 
.980 1.480 

Circuitry: 2 Out Of 7 (8); Matrix; or Single Pole/Common Bus 

Height above 
board = .350" 

.100 
Between 

Terminals 

~=II==~=I 

Mounting 
Posts 
.086 

,Dia. Typ. 

Circuitry: Matrix or Single Pole/Common Bus in all formats; 

plus 2 out of 7 (in 3,(4), and 2 out of 8 (in 4x4) .. 

2.800 
I 

For legend number -202, 
terminal pins are located 
along the "3, 7, B, F" 
edge 

Height above 
board = .360" 

Dim. 

. 050 

·3x4 

--! 1--.200 
Dim. A 

4x4 
A 2.000 2.500 

Button 
No. 1 

Holes 
.093 Dia. 

Typ. 

1..-.100 
Typ. 

4x5 
3.000 

.. Views show maximum terminals (SP/Common Bus) in the 
4x4 format; for other circuitry, see GRAYHILL Catalog 
Number One. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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Standard Legends 
All legended buttons shown here are two-shot 
molded. Blank areas are self-legend style 
buttons with snap-on caps as shown at right. 
The legend card with adhesive backed, 
printed inserts has additional blank inserts for 
dry transfer lettering. Inserts are 0.275" 
square. Snap-on cap projects 0.015" above 
keyboard. 

Special-contact GRAYHILL. 

-101 -102 -103 

1 2 3 .BC DEF , 2 3 tm 4 5 6 
GHI JKL MNO 
4 5 6 

7 8 9 
PRS TUV WXY 
7 8 9 . 0 # . OPER # 0 

Specifications 
Rating Criteria 
Rating At 24 VDC: 10 milliamps. resistive. 
Contact Resistance: Compatible with 

MOS. TTL and DTL . 
Voltage Breakdown: 250 VAC between 

mutually insulated parts. 
Life Expectancy: 3.000.000 operations 

per button. 
Contact Bounce: Less than 4 milliseconds 
,at make, 10 milliseconds at break. 

Operating Temperature: -400 C to +800 C, 

Ordering Information and Prices 

,------ Series: 83, 84, or 86 
See facing page, 

,----- Keyboard Format: 
A = 3x4 (12 Button) 
B = 4x4 (16 Buttons) 
J = 4x5 (20 Buttons) 

1 Circuitry Code: 
. A=2 Out Of 7 (8) 

B=Matrix 
C = SP/Common Bus 

83 A A 1-001 

KEYBOARDS & KEYPADS 

Legends, Specifications, Prices 

-001 -002 -003 g 0 1 2 3 
~ i"- - -

4 5 6 7 

8 9 A B 

C 0 E F 

c 0 E 

8 9 A 

4 5 6 

0 1 2 

-004 -005 -006 

1 2 3 C 1 2 3 F '.C DEF 
1 2 3 

4 5 6 0 4 5 6 E GHI JKl MND 
4 5 6 

7 8 9 E 7 8 9 0 PRS TUV WXY 
7 8 9 

A 0 B F A 0 B C • OPJ' # 

-201 -202 -203 

o 2 3 0 3 

4567 56 

8 9 A 8 8 9 A 8 

C 0 E F C 0 E F 

Materials and Finishes 
Housing: ABS Plastic (Black). 
Button: ABS Plastic (White with Molded-in 

Black Legend; White Self-Legend Style. 
Snap-On-Cap: Clear Polycarbonate. 
Terminals: Copper Alloy. CDA No. 725. 
Operating Features 
Button Travel: 0.015" nominal total travel. 
Typical Operating Force: 350 grams. 

F 

B 

7 

3 

A 

B 

C 

0 

Number ":: PIII11al I' " .. "..·.Lt'~i~;':·.: , 'of '. .,' . Pari' • . ' ' .. 
Buttons Number., Circuitry .""g ... ". 

83AA1- 2 of 7 
83AB1- Matrix 
83AC1- SP/Common 
84AA1- 2 of 7 

12 84AB1- Matrix 
84AC1- SP/Common 
86AA2- 2 of 7 
86AB2- Matrix 
86AC2- SP/Common 
83BA1- 2 of 8 
83BB1· Matrix 
83BC1- SP/Common 
84BA1- 2 of 8 

16 84BB1- Matrix 
84BC1- SP/Common 
86BA2- 2 of 8 
86BB2- Matrix 

.. '--_ ........ _ .. _. _ .. ", .... ... 
... oo ..... "c ... o,o .... "' ....... " " .. .... 

ABCDEfCHIJKlM
N 0 P Q R STU' V W x Y I -
ABCDEfGHI JKlMM' 
NOpQRSTUVWXYZM-
I.,. 1<1'1 go" :: I • .,D ~,\£ 1~1 !II" III;K/ ,I" + - X ~ 
1L1.\lI," II ,,,,, "."" "II' """ __ '(1""" 1'1. \ • J " ID 

Note: 

The 2 out of 7 (8) "Telephone 
Code" was developed pri
marily for audio tone genera
tion. To discuss critical data 
input applications, please 
contact Grayhill. 

1:'·::;1:';;;[ fY",;" •• .. :,·;:,·,;i·,< 
'.F'X·;· "':;. 

'., .1"49'.:.;:.(' >, 50~99"'.::\ • }10G-499. 
$10.60 $9.01 $7.95 

9.54 8.11 7.16 
10.07 8.56 7.55 
11.66· 9.91 8.75 
10.60 9.01 7.95 
11.13 9.46 8.35 
10.60 9.01 7,95 
9.54 8.11 7.16 

10.07 8.56 7.55 
11.66 9.91 8.75 
10.60 9.01 7.95 
11.13 9.46 8.35 
13,25 11.26 9.94 
11.13 9.46 8.35 
12.19 10.36 9.14 
11,66 9.91 8,75 
10.60 9.01 7.95 fr Log,"' N"mb", S .. Ab~ •. 

Must agree with format. 

Termination: 

86BC2- SP/Common 11.13 9.46 8.35 
20 86JB2- Matrix 12.50 10.63 9.38 

86JC2- SP/Common 13.25 11,26 9.94 
Insertable Legend Card, Part No. 87AC2046 1.06 .90 ,80 
Dry Transfer-Small. Part No, 87-DT -2096-088 2.00 1.70 1.50 

EEM 1983 

1 = Series 83 and 84 
2 = In-line, Series 86 

Dry Transfer-Medium. Part No. 87-DT-2096-125 2.00 1.70 
Dry Transfer-Large, Part No, 87-DT-2096-187 2.00 1.70 

Discount Schedule 
1·49 ..... Unit Price 500-999 .... Less 36% 

50-99 ..... Less 15% 1000 UP CDntact YDur local 

100-499 .... Less 250/0 Dist~I~~~~hHj 

Available Locally Through Your Grayhill Distributor 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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Sealed Keyboards 

1/2 Inch Button Centers
Flange Mounted Keyboards 

Features 
• Colorful Legend Options • Washable and Watertight 

5150 

• Sealed Contact System 
• Optional Gasket to Seal 

to Panel 

• Resists Common Solutions 
• Low Profile 

Dimensions-See the dimensions listed for the . 
Series 86 Keyboards. 

Code and Truth Tables-See GRAYHILL Catalog 
Number One. 

Specifications-See the Specifications listed for the 
Series 83, 84 and 86 Keyboards. 

Graphic Overlay Characteristics 

The legend is printed on the second surface of a graphic 
overlay providing maximum legend protection. The graphic 
overlay is made of a polyester material which has excellent 
solvent resistance to water, petroleum oil, alcohols and 
aliphatic hydrocarbons. Common solutions that do not 
attack the graphic overlay include 5% acetic acid. 5% citric 
acid. 2% detergent solution. soapy water, 30% hydrogen 
peroxide. wine. beer. whiskey. coffee. cocoa, milk. tomato 
juice. lemon juice. etc. The graphic overlay is resistant to 
scratching. marring. and dulling of the surface from contact 
by fingernails. wiping cloths. and cleaning materials; it will 
withstand high humidity conditions. 

Although the polyester overlay may not be affected by 
hydrocarbons. ketones and freon. it is recommended that 
these chemicals not be used since they may affect the switch 
housing and overlay frame which is ABS Plastic. For specific 
information on a particular solvent, contact Grayhill. 

Ordering Information 
,------ 88A=3 x 4 Sealed Keyboard 

88B=4 x 4 Sealed Keyboard 
88J =4 x 5 Sealed Keyboard 

A2=2 Out Of 7 (or 8) Code r CirCUitry 

In-Line Pinout, for 3 x 4 (& 4 x 4) 
B2=Matrix Coded, 

In-Line Pinout 
88B B2 _ 082 C2=Si~gle ~ole/Common Bus '---L. In-Line Pinout 

Legend Option. Add -052, -062, -072, 
-082, -143, -152, -162, -172, -182, 
-252, -262, or -292 

See Standard Legend Description 
Next Page 

Sample part no. orders 4x4 sealed keyboard, 
matrix code output, hexadecimal legend in the 
-082 color scheme. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5150 KEYBOARDS & KEYPADS 

Series 88 Keyboards 

Panel Seal Gaskets 
The Series 88 sealed keyboards can be 
mounted on the top side or front of the 
panel or subpanel mounted. When sub
panel mounted, the keyboard surface can 
be flush with panel. Regardless of the type 

Subpanel Mounting Topside Mounting 

of mounting required, a gasket is available 2.710 
to seal the keyboard to the panel. The 3.2001 

. drawings at the right describe the gaskets ," 
for top side and' subpanel mounting. 
Material is cellulose fiber, foam, nitrile rub
ber. Order gasket as a separate item. 

Price 

-l]Dim.A 
2.500 

2.850 . ± .005 
±.005 

L 
Dim. B =::::::i ~ Dim. B=J 

.094 
Thick 

Size 
3x4 

4X4 

4X5 

3x4 And 4x4 Keyboards With Standard Legends Panel Seal Gaskets 

No. of Series Circuit Quantity 
Buttons and Tvpe Code 1-49 50-99 100-499 Part No. 1-49 

112 
A2 $10.60 $9.01 $7.95 

88A 82 10.07 8.56 7.55 
88M2001-2 $0.37 
88M2009-2 0.42 

C2 10.60 9.01 7.95 88M2012-1 0.37 
A2 11.93 10.14 8.95 88M2015-1 0.42 

16 888 82 11.66 9.91 8.75 88M2019-1 0.47 
C2 10.60 10.59 9.35 88M2018-1 0.47 

5150 

Dim. Dim. Part 
Style A B Number 

Topside 1.800 2.040 88M2012-1 
Sub panel 2.010 2.400 88M2001-2 
Topside 2.300 2,540 88M2015-1 
Sub panel 2.510 2.900 88M2009-2 
Topside 2.800 3.040 88M2018-1 
Subpanel 3.010 3.400 88M2019-1 

Quantity 
50-99 100-499 
$0.31 $0.28 

0.36 ' 0.32 
0.31 0.28 
0.36 0.32 
0.40 0.35 
0.40 0.35 

20 88J 82 15.25 
C2 16.00 

12.96 11.44 
13.60 12.00 

.. 
See Discount Schedule on Keyboard Pricing Page 
Prices and Discounts Subject to Change Without Notice. 

Available locally Through Your Grayhill Distributor 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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Modular Keyboards 
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1-2416 

• Create Your Own Keyboard Configuration 
• Modules Retain 0.687 Centers When Placed Side By Side 
• SPST To 4PST Under Each BuHon 

Specifications 
OPERATING FEATURES: 
Bullon Travel: 0.130" total travel. 
Overtravel: 0.080" nominal. 
Operating Force: 8 ± 3 ounces (dependent 
upon number of poles). 

MOUNTING: 
Modules are designed to plug into any 
printed circuit board from 1/16" to 1/8" 
thick. 

Modules can be stacked horizontally or 
vertically for any combination of button ar-. 
ray and still maintain 11/16" button cllnters. 

Telephone Keysets 
• Permanent Molded-In Legends 
• 2 Modules Create the Phone Set 

Le.,nd elre.llry 
Typ. EICII a.tton P.rt Na. 

Top Six SPST 82-601-85 
Buttons 2PST 82-601-86 

Two-Shot 3PST 82-601-87 
Molded 4PST 82-601-88 
Bottom SPST 82-601-89 

Six Buttons 2PST 82-601-90 
Two-Shot 3PST 82-601-91 

Molded 4PST 82-601-92 

Self Insertable Legend Modules 

RATING: 
Rating at 5 VDC: 100 milliamps. 

Contact Resistance: 25 mliliohms or less on 
a new switch. 

Voltage Breakdown: 250 VAC between mu
tually insulated parts. 

Insulation Resistance: 1,000 megohms 
minimum. 

Life Expectancy: 1,000,000 operations. 

Contact Bounce: Hi milliseconds or less for 
the Iile of the switch. 

Unit 
Prici 

$7.55 
8.45 
9.35 

10.25 
$7.55 

8.45 I 
9.35 

10.25 

Discount Schedule 
1-49 .... :Unit Price 

50-99 ..... Less 15% 
100-499 .... Less 25% 
500-999 .... Less 36 % 
1000 UP Contact your local 

Distributor or 
Grayhill 

Prices and Discounts subject 
to change without notIce 

• Slotted Cap Permits Insertion Of A Clear Plastic Tab Imprinted With Legend 
• Reduces Legending Problems For Protolype Or Small Production Quantities 
• Available Legend Sheet Contains While Legends, 0-19, A-Z, Common Symbols 

Pari No. No. Of Clrcullry Unit 
Buttons Each Button Price 

82-101-71 1 SPST $2.05 
82-101-74 1 4PST 2.50 
82-201-41 2 SPST 3.30 
82-201-44 2 4PST 4.20 
82-301-61 3 SPST 4.55 
82-301-64 3 4PST 5.90 
82-601-81 6 SPST 8.30 
82-601-84 6 4PST 11.00 
82AC2017 Legend Sheet for 

Self Legend Modules 1.25 

Lightable Modules 
• Bottom Holes Accomodate PC Mounted Incandescent Or LED Lamp 
• Request Bullelin #322 For Complete Mounting Instructions And Lamp Suggestions 
• Choice of Insertable Legend Or Non-Insertable Legend Modules 

Insertable Legend Modules Unlegended Non-Insertable Modules 

No. Of Circuitry Unit No. 01 Circuitry Unit 
Buttons Each Bulton Part No. Prfce Bultons Each Button Part No. Prfce 

1 SPST 82-150-38 $2.40 1 SPST 82-150-17 $2.20 
1 2PST 82-150-16 2.50 1 2PST 82-150-15 2.30 
3 SPST 82-350-12 5.30 3 SPST 82-350-10 4.70 -
3 2PST 82-350-09 5.60 3 2PST 82-350-08 5.00 
6 SPST 82-650-19 9.60 6 SPST 82-650-10 8.40 
6 2PST 82-650-09 10.20 6 2PST 82-650-08 9.00 

Legend Sheet 82AC2050-1 1.25 Contact Grayhlll to order printed legends. 

Grayhill, Inc. / 561 Hillgrove Ave. / P.O_ Box 373 / La Grange, IL 60525-0373 / (312) 354-1040 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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Keyboard Modules 
The Stackable SYSTEM 87 

• Low profile 
o Long life - 3,000,000 

operations 
• Positive audible and 

tactile feedback 

Select the modules you require to 
build your own keyboard design. The 
modules can be stacked side by side 
on your prototype PC board in any 
configuration that is required. 1/2 -inch 
button centers will be maintained. 

Circuitry is single pole/common bus 
in the single row switches and single 
pole/common bus or matrix· code in 
the 3 x 4 and 4 x 4 keyboard pads. 

Prototype and Short Run Production 
Arrange the modules in the required array 
on your PC board. Snap-on cap allows user 
to legend button with inserts from legend 
card and/or dry transfer lettering. For 
moderate quantities legends can be printed 
on the button by Grayhill. Printed legends 
will closely duplicate your prototype 
legend. 

High Volume Production 
Grayhill will provide a custom keyboard. 
The modules will be arranged and the board 
terminated to your specifications. 

Legends - your choice of· printed or 
molded-in legends; button color and legend 
color. 

ORDERING INFORMATION 

Prototype Legends 
GIVE THEM A PROFESSIONAL APPEARANCE 
The System 87 modules described can be easily legended 
by you. The clear, protective, snap-on cap removes readily 
without special tools. To assist you, GRAYHILL has a legend 
card (Part No. 87AC2046) which includes all the popular 
legends and symbols on a clear insert, die-cut to fit the 
button. Type style is News Gothic Condensed. 
Or, create your own legends. The GRAYHILL card contains 
blank inserts for your special needs. For this purpose, sheets 
of dry transfer lettering are also available in type style and 
sizes similar to the chart below. A sheet of small type is part 
number 870T2096-088; medium is 870T2096-125; and large 
is 870T2096-187. You can also prepare and cut your own 
legend inserts. They should be cut to fit a 0.275" square 
surface. 

All numbers describe self-legend style Contact Grayhill for other legends 

ype of Module 
1 Button 

2 Button 

3 Button 

4 Button 

5 Button 

6 Button 
12 Button 

Matrix Code 

EEM 1983 

Part Numbers 
87CC3-201 

870C3-201 
67EC3-201 

67FC3-201 

B7GC3-201 
B7HC3-201 
67AB3-201 

Unl! Price Type of Module or Item Part Number 

$1.54 12 Button SP/Com Bus 87AC3-201 

2.23 16 Button-Matrix Code 67BB3-201 

2.86 16 Button-SP/Com Bus 67BC3-201 

3.82 Insertable Legend Card 67AC2046 

4.77 Dry Transfer-Small 87DT2096-06B 

5.30 Dry Transfer-Medium 67DT2096-125 

9.01 Dry Transfer-Large 87DT2096-187 

Unit Price 
$9.54 

11.66 

12.19 

1.06 

2.00 
2.00 

2.00 

Discount Schedule 
1-49 ..... Unit Price 

50-99 ..... Less 15% 
100-499 .... Less 25 % 
500-999 .... Less 36% 
1000 UP Contact your local 

Distributor or 
Grayhill 

Prices and Discounts subject 
to change without notice. 

Available Locally Through Your Grayhill Distributor ' . '. ~ ., . ~ ~ " 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Oirectory 1·2417 
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IE( Planar Products Division 

, ~I • 

For over fifteen years lEE has been the quality leader in keyboards for commercial, industrial and military applications. 
Today more than 100,000 are in use worldwide, performing reliably despite constant exposure to dust, dirt, corrosive 
atmospheres, submersion in water, extremes in altitude, to wide temperatures and humidity ranges. 

A continuing dedication to high quality is the reason for our success. This can be seen in features like high grade polyester, 
a special sealing process to keep out moisture, and etched circuitry instead of silkstreened ink for low contact resistance, 
better quality and longer life. The results are switch products with the highest reliability - with mast exceeding many 
military test requirements. Keys to the maintenance of this reputation for quality are the talents of our engineering staff, 
the efficiencies of large scale manufacturing, and an exceptionally rigorous quality assurance program. 

STANDARD KEYBOARDS 

lEE's wide selection of standard keyboard models 
offers you an opportunity to save costs by consulting 

with our engineering staff and designing in our 
standard keyboards in what you might have 

considered a custom application. Our standard 
keyboards include: Hi-Rei and INDUSTRIAL 

PANELSWITCHESTM, THINSWITCHESTM, 
SEALEDSWITCHESTM and TELSWITCHESTM. 

CUSTOM KEYBOARDS 

Custom configurations include: special coding/output, 
multiple color combinations; any number of custom 

arrangements; keyboards that are resistant to highly 
caustic solutions; stainless steel construction; EMI/RFI 

shielding; varying actuation force and key travel; 
movable legends and rigid backs, wide temperature 

range, high humidity. Incandescent, LED and 
electroluminescent backlighting is also available, 

INDUSTRIAL ELECTRONIC ENGINEERS, INC. e 7740 Lemana Ave., Van Nuys, CA 91405 eTelephane (213) '767-0311 e TWX: 910-495-1707 

1·2418 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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IE( Special Products Division 
The Special Products Division (SPD) features a 'Wide selection af display and interactive display 
products. In addition to our standard products SPD has the engineering expertise to recom
mend and build custom display solutions using many advanced display technologies. 

PEp™ INTERACTIVE TOUCH DISPLAYS 

PEP is a powerful interactive touch display panel. PEP incorporates the 
features of a DC plasma display with an invisible switch matrix covering 
the screen. The operatar cqn be prompted to touch anywhere on the 
screen by your instructions or menu on the display. PEP can take on any 
desired control function. limited only by your software. The odvantages. 
features and options include: 

• Eliminating the need for keyboards. pads. indicators. and switches 
• Reducing operator training 
o Trim size - less than 4" deep 
o 256 or 480 character display sizes 
o Choice of 4 interfaces - Serial/Parallel 
• Red. orange. or green characters 
o Finished bezel with polarizing filter 
o On-board character generation and refresh memory 
o Cable sets. power supplies 

DISPLAY SUB·SYSTEMS 

The Special Products Division has the capability to engineer the best 
man/machine interface solution using a wide spectrum of display 
technologies. Recent programs have involved meeting the custom 
requirements for a wide range of commercial. industrial and military 
applications. 

Display accomplishments include a ruggedized 1 0" square irlteractive 
panel with over 1400 color and graphic messages. support electronics. 
and single Interface connection. Another program involved a PEP Touch 
Display militarized with a high MTI3F. RFI shielding. and meeting 
exacting MIL Vibration standards. 

PROJECTION DISPLAYS/PROSWITCHES 

TITAN Projection Displays are the world's mast extensively used 
family of graphic displays. The line affersmany features nat 
found· in other display technologies. 

• The most cost effective system for displaying 
any image in any color 

• Displays can be programmed to feature from 
11 to 48 messages 

• Over 15 models With display screens ranging 
from .076" to 3.375" 

Recent advances include modular lamp assemblies and a new 
aspheric lens system for greater illumination. Our PROSWITCH 
series combines the features of projection displays with a 
tactile. membrane. or opto SWitches. Projection displays and 
PROSWITCHES can save panel space. provide a significant 
reduction in hardware and wiring. and a noticable improve
ment in man/machine interface. Commercial and ruggedized 
canfigurations are avollable. 

5150 

INDUSTRIAL ELECTRONIC ENGINEERS, INC.e7740 Lemona Ave., Van Nuys, CA 91405eTeleDhone (213) 787-0311eTWX: 910-495-1707 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2419 
I 



'In-House capabilities 
,Design .'.' Forming 

"Engineeripg Molding ' .. ,. 
. Layout .' . . Hot Stamping. 
····Graphics·· Back.···· .' 
Material Lightll'\g 
. Selection Coating 
Color Matching Assembly 
Ink Blending Testing 
Scr~ef) . Packaging 

.' Prmtmg '. Complete 
Laminating . Bla~k Box' 

1·2420 For manufacturers' sales offices refer to Manufacturers & Sales Offices o'irectory 
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It MElON SERIES KEYSWITCH 
SPECIF~CATIONS: 
CONTACT RATING, 

DC RESISTIVE: 
VOLTAGE: 
INITIAL CONTACT 

3W MAX. 

24V MAX. 
20m!} MAX. 

RESISTANCE: 
PLUNGER TRAVEL: .135 (3,43) 
PRETRAVEL: 
OPERATING FORCE 

TO MAKE: 

.070 ±.025 (1,78) 
60 ±15 

TEMPERATURE, 
OPERATING: 

TEMPERATURE, 
STORAGE: 

CONTACT BOUNCE: 
UL FLAMMABILITY 

RATING: ' 

3 ms MAX. 
94-HB 

LIFE: 15 X 106 
OPERATIONS 

t~ .58 
(14,7) 

-L-t 

DNSOO WITH L STYLE KEY
TOP FOR ","" CENTER 
MOUNTING. 

fQ .68 

(1-,--!3)_ ' 

DN500 WITH C STYLE 'KEY
TOP FOR ","" CENTER 
MOUNTING. 

DN500 WITH E STYLE RE
LEGENDABLE LENS, KEYTOP 
LIGHTED WITH 1 OR 2 LED'S 
FOR ","" CENTER MOUNTING. 

DN600 WITH L STYLE KEY
TOP, AND 7.8 MM KEYTOP 
COUPLING FOR ","" CENTER 
MOUNTING. 

f1I 
I 6~~) I 

.99 Lc......-----r----' 
(25,1) 

! 
DN600 WITH C STYLE KEY
TOP AND 7.8 MM KEYTOP 
COUPLING FOR '1'." CENTER 
MOUNTING. 

1 .17 
.88 (14,5) 

(22,4) ~c;:=:~:::::==? 

, --<---! -~-,--,-,-J 
DN600 WITH E STYLE RE
LEGENDABLE LENS KEYTOP 
LIGHTED WITH T-1 INCAN
DESCENT LAMP FOR %" CEN
TER MOUNTING. 

11[jj] gO II ~f.::p~~~i 
The Better Switchmaker 

/ 

';y' 
,p< :..Y/ " 

.. '.~ 

'~:;;~;# 
&7' ~ CONTACTS 

CLOSED 

ON switches work in your product's environ
ment because the contacts are sealed in a sili
cone rubber tube. And since they are sealed, 
the contacts can be silver with its lower cost 
and cleaner electrical characteristics_ That's 
why ON reliably tests to over 15 million cycles. 

ON switches also work in your production 
environment. With just a few snap-on parts, 
you can configure any switch in the line. So 
stocking for various keyboard configurations is 
simple and cost effective. Also with sealed 
contacts and switch modules that clip tightly 
to the PC board, wave soldering with a water 
wash is easy. 

From top of PC board to top of double shot 
key top, ON switches measure less than 15mm 
- easily meeting the new standards for low 
profile terminal keyboards. Or consider the ON 
switch to replace a touch panel with a "user 
friendly" keypad without sacrificing panel 
space. 

ti .61 ' 
(15,5) 

t 

DN500 WITH M STYLE KEY
TOP FOR %" CENTER 
MOUNTING. 

SALES - ENGINEERING 
461 CARLISLE DRIVE 
HERNDON, VA 22070 
(703) 435-9496 
TWX 710-832-0942 

• ALL SWITCHES 
SHOWN ACTUAL 
SIZE 

• KEYBOARD ARRAYS 
AVAILABLE 

• DOUBLES HOT 
MOLDED KEYTOPS 

• CUSTOM KEYTOP 
ENGRAVING 

• LARGER LIGHTED 
KEYSWITCHES 
AVAILABLE 

MANUFACTURING 
1321 65th PLACE NW 
FT. LAUDERDALE, FL 33309 
(305) 979-1333 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales, Offices Directory 10 2421 
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5150 KEYBOARDS & KEYPADS 5150 

MICRO SWITCH KEYBOARDS ... 
Quality and Reliability, each carries a 1 % 
Acceptable Quality Level and a 2-year Warranty* 
Until now getting a keyboard at the price you needed 
could have meant giving up the kind of performance you 
wanted. Not anymore. Now, in addition to our time
proven solid state Hall effect offerings, you can specify 
full travel capacitance or contact membrane keyboards 

SO Series Hall Effect Keyboard (104S030) 
FEATURES 
• Solid state Hall effect keys with a single chip 

microcomputer 
• 4-mode 8-bit USASCII code assignment ... Key array 

in 4-language configurations 
• Parallel data 8-bits and strobe ... 50 microseconds 

nominal strobe pulse 
• Serial output ... 1-start, 8-data, even parity, 1-stop 

(TTL compatible) with choice of 4 baud rates 
• Electronic shift lock with LED indicator 
• Choice of 4-tones for audio feedback 
• Manual/Auto repeat for designated keys ... Repeat 

key controls repeat for other selected keys 
• 1-function key ... positive or negative logic 
• 1-shift lock key, 2-shift keys, 1 control key, 1 alternate 

action caps lock key . 
• 121 possible coded keys, 6 mode keys, 1 function key 
• 14 LED's in top row with current limit resistors 
• 8-byte FIFO (first-in first-out) character storage 
• N-key rollover 
• Operates on a single 5 VDC supply 
• Life ... 100 million operations 
• MCBF ... 20 billion operations 

SC Series Low Profile Capacitance-membrane 
Keyboard (58SC36-2) 
FEATURES 
• European ergonomic standards compliance 
• Only 18,6 mm (.732") nominal profile 
• 3,2 mm (.125") nominal key travel 
• N-key rollover 
• Parallel/serial data outputs 
• Environmentally sealed membrane protects against 

liquid spills, airborne dust and moisture 
• Internal venting protects from the effects of 

ambient temperature and pressure changes 
• Tactile feedback gives a smooth, crisp feel 
• Electronic shielding reduces problems caused by 

electrical noise, cross coupling and stray 
capacitances 

• Low power consumption 
• Life ... 30 million operations 

MICRO SWITCH, a Honeywell division 

in either -standard or low profile (DIN standards) or 
touch panel membrane keyboards. 

. And you get, them all - custom or off-the-shelf
backed with the experience and full application support 
that's been a MICRO SWITCH tradition. 

. TC Series Touch Panel Keyboard (TC 454) 
FEATURES 
• Customized design. Graphics, colors, styles, and 

formats can be selected to achieve optimum clarity 
of operating functions 

• Advanced constru"ction and man'ufacturing processes. 
Reflects the MICRO SWITCH commitment to quality, 
reliability and performance 

• Tactile feedback. Snap-disc provides positive feel 
of switching action; embossed touch surface enables 
positive finger positioning 

• Micro-travel (.016 in. nominal) 
• Environmentally sealed. Protects against 

contamination of switch contacts 
• Provides both serial and parallel data outputs 
• Pin-for-pin compatible EPROM capability 
• Operates on a single 5 VDC supply 
• Ultra-low profile membrane easily adapts to styling 

and package size requirements 
• Channel venting. Prevents temperature/altitude 

changes from affecting operating characteristics 
• Life ... 2 million operations (5 million w/o snap disc) 
* One year warranty 

CT Series Contact-membrane Keyboard {16Cn . 
FEATURES 
• Environmentally sealed membrane protects the 

contacts from contamination 
• Internal venting protects membrane from effects of 

ambient temperature/pressure changes 
• Tactile feedback and hysteresis gives smooth, 

crisp feel of the switching action 
• Adherence to good human factor principles 

promotes maximum throughput 
• Two-key rollover 
• Encoded for adding machine or telephone format 
• Operates on 5 VDC supply 
• Full-travel (150" nominal) 
• Life ... 10 million operations 

1·2422 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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MICRO SWITCH 

GENERAL SALES ORDER GUIDE 
'. Catalog Listings 

Hall Effect Typical Applications Power Requirements Output Termination Modes/Code Assignment Keytop9 
12S03·1 High Speed Numeric Entry +5VOC@50mA Solder Pad Wired·only (level) Standard 
16S01·1 High Speed Numeric Entry +5 VOC@ 132 mA Card Edge (1) BCD (Binary Coded Standard 

Decimal) 
16S0H High Speed Numeric Entry +5 VOC@ 132 mA Card Edge (1) BCD Standard 
16S03-4 High Speed Numeric Entry +5VOC@80mA Solder Pad Wired·only (level) Standard 
16S03·5 High Speed Numeric Entry +5VOC@80mA Solder Pad Wired·only (level) Relengendable 
16S03·6 High Speed Numeric Entry +5 VOC @ 130 mA Solder Pad Wired·only (level) Standard/lED 
16S03·7 High Speed Numaric Entry +5VDC@ 80 mA Solder Pad Wired·only (level) None 
16S03·12 High Speed Numeric Entry +5 VOC@80mA 40·Pin Header Wired·only (level) Standard 
16S017·1 Adding Machine Format +5VOC@80mA Solder Pad Wired·only (Scan) Relp.gendable 
16S017·2 Telephone Format +5 VOC@80mA Solder Pad Wired·only (Scan) None 
26S01·2 Point of Sale +5 VOC @ 250 mA Card Edge (1) Six Bit Address Standard/ 

Relegendable 
51S012·4 Typewriter Array + 5 VOC @ 200 mA Card Edge (1) Six Bit Address Sculptured 

-12VOC@10mA 
53SD5·2 Communications (Model 33 Array) + 5 VDC @ 250 mA 

-12 VDC @ 50 mA 
Card Edge (4) USASC" Sloped 

64SD30·1 Communications (Model 33 Array) +5 VDC@ 156 mA Rt. Angle Header (4) USASC" Stepped 
66S06·6 Interactive Visual Display +5VOC@0.5A Card Edge (2) EBCDIC Stepped 

(IBM 3790) -12VDC@5mA 
665012·10 Interactive Visual Display +5 VDC@ 0.5A Card Edge (2) EBCDIC Stepped 

(IBM 3790) -12 VDC@5mA 
66SD6·7 Interactive Visual Display +5 VDC@ 0.5A Card Edge (2) EBCDIC Stepped 

(IBM 3270) -12VOC@5mA 
78SD6·5 Interactive Visual Display +5VDC@0.5A Card Edge (2) EBCDIC Stepped 

(IBM 3270) -12VOC@5mA 
83S030·2 Interactive Visual Display + 5 VDC @ 350 mA Rt. Angle Header (4) USASC" Sculptured 

(DEC's VT 100) 
87SD30-8 Interactive Visual Display + 5 VDC @ 300 mA Rt. Angle Header (1) USASC" Front Stamped/ 

(IBM 3278) Standard 
87SD30-9 Interactive Visual Display + 5 VDC @ 300 mA Rt. A-ngle Header (1) USASC" Front Stamped/ 

(IBM 3278) Standard 
63S030-1 General Purpose Visual Display +5 VDC @ 156 mA Rt. Angle Header (4) USASC" Stepped 
103SD24-2 Intelligent Terminals +5 VDC@ 500 mA Rt. Angle Header (4) USASC" Stepped 
103S030·2 Intelligent Terminals + 5 voe @ 125 mA Rt. Angle Header (4) USASCII Stepped 
104SD30-Series European Arrays +5 VDC @ 350 mA Rt. Angle Header (4) USASC" Stepped 

Capacitance-membrane (Standard Profile) 
63SC24-4 General Purpose Interactive 

Terminals 
+ 5 VDC @ 250 mA Rt. Angle Header (4) USASC" Sculptured 

103SC24-2 General purpose + 5 VDC @ 350 mA Rt. Angle Header (4) USASCII Sculptured 

(low Profile DIN Standards) 
58SC36-2 Typewriter Array + 5 VDC @ 250 mA Rt. Angle Header (1) USASCII low Profile 
63SC36-4 Interactive Display Terminal + 5 VDC @ 250 mA Rt. Angle Header (4) USASC" low Profile 
83SC36-1 Interactive Display Terminal + 5 VDC @ 350 mA Rt. Angle Header (4) USASC" low Profile 

(DEC's VT 100) 
low Profile/ 87SC36-1 Interactive Display Terminal +8 VDC @ 250 mA Telephone Type Header (1) Eight 6it Address 

(IBM 3278) Front Stamped 
103SC36-1 General Purpose +5 VDC@350mA Rt. Angle Header (4) USASCII low Profile 

Contact-membrane (Standard Profile) 
16CTt-l Adding Machine Format +5 VDC@25mA Card Edge (1) BCD Standard 
16CTt-2 Telephone Format +5VDC@25mA Gard Edge (1) BCD Standard 
63CTt8-4 Communications - Pigtail with Connector Wired-only-X-Y Sculptured 

matrix 
103CTt8-2 General Purpose - Pigtail with Connector Wired·only-X-Y Sculptured 

matrix 

(low Profile 
DIN Standards) 
63CT38-3 Communications - Pigtail with Connector Wired-only-X-Y 

matrix 
Stepped 

103CT58-1 General Purpose - Pigtail with Connector Wired·only-X-Y Sculptured 
matrix 

Touch Panel 
TCA431-2 (12 Stations) Numeric Entry 0.5 to 30 VAC/DC Pigtail (1) Wired-only Embossment 

@10/LAtol00mA 
Pigtail (1) Wired-only Embossment TCA431-4 (16 Stations) Numeric Entry 0.5 to 30 VAG/DC 

@ 10 /LA to 100 mA 
Rt. Angle Header (4) USASC" Embossment TCM454-1 (103 Stations) General Purpose + 5 VDC @ 500 mA 

TCA454-1 (103 Stations) General Purpose 0.5 to 30 VAG/DC Pigtail Wired-only Embossment 
@ 10 /LA to 100 mA 

WORLDWIDE SALES AND SERVICE • First 2 digits indicate number of keys on keyboard. 

For technical literature on any of the general sale 
listings shown, application assistance, pricing and de
livery scheduling; contact your nearest MICRO SWITCH 
Sales Office, write or call MICRO SWITCH, Freeport, 
IL 61032, Tel. 815/235-6600, 

If your application calls for keyboards "sealed for hostile 
environments" NEMA 2, 3, 3R, 12 and 13, and military 
specifications MIL-STD-202 contact MICRO SWITCH, 
Freeport, IL 61032 for off-the-shelf listings, 

MICRO SWITCH, a Honeywell division 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2423 
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tl.l~ KEYBOARDS, KEYPADS, KEYSWITCHES 

OAK 81 POSITION 
STANDARD FTMo 
KEYBOARD 

• Low Cost· 
• Reliable 
• Long LIfe 
• Easy Interface 
• Sealed 
• Automated Assembly 

E3 Optional 

OAK Tlpo 
(TOUCH-IN PANEL) 
MEMBRANE 
SWITCH 

SERIES 225 
LOW PROFILE' 
PUSHBUTTON 
KEYBOARD SWITCH 

SERIES 415 
KEYBOARD SWITCH 

This is a full travel membrane keyboard to 
provide the latest high speed entry avail
able. This unique keyboard features excel
lent long life parameters coupled with high 
resistance to environmental conditions. ' 

The computer-controlled and adaptable 
membrane is the heart of this rugged key
board. It features 81 standard keys with 79 
momentary and 2 "lock" keys for "Shift" 
and· "Caps." Life expectancy is in excess 
of 100 million per key. Pretravel is 0.80" 
±0.020" and total travel is 0.160". 

TIP switches operate reliably for over ten 
million cycles and offer the ultimate in envi
.ronmental resistance and flexibility. 

A wide variety of colors, key sizes and 
designs are available. The basic assembly 
consists of three parts; the outer membrane 
with graphics normally printed on the back 
,for long life protection, a spacer and a sub
strate. The substrate Is a PIC board with 

This new series of Oak keyboard switches 
is supplied in several styles: flattop, stand
ard "cupped" and either .300" high or the 
low-profile .225" high style. Flattop models 
are available with red, green or yellow LEOs. 
All styles are .490" square and are supplied 
in your choice of color and legend. 

Standard mounting is by wave soldering 
to a PIC board. Almost any combination of 
key styles may be used on the board. 

Typical life is in excess of one million 

The series 415 keyboard switch is available 
in both single and double station styles. 
There are two standard sizes: .610" square 
and .720" square. The double station styles 
are: .610" x 1.235" and .720" x 1.470". The 
. 610" is available with the standard 
"cupped" design, a flattop or with a "raised" 
design which increases the height· .062". 

Minimum operating life is ten million 
cycles under rated loads of 5 Volts (AC/DC) 
@ 100 mAo 

Contact bounce is 500 microseconds 
(normal) and 5 milliseconds for hard rap 
induced bounce. 

Operating voltage is from 1.0 to 30 V. Op
erating current is 50 microamps to 20 milli
amps per single switch. Interconnection is 
row/column. 

Complete specifications are available. 
Contact the nearest Oak sales office or dis
tributor listed in EEM's "Yellow Pages" in 

. this volume. 

all of the connections and switches perma
nently positioned. Thousands of designs are 
possible .. 

Operating voltage is from 1 to 50 (AC or 
DC). Operating current is from 250 micro
watts to as much as 1.5 Watts (peak). 

Contact your ne~rest Oak sales office for 
complete details and specifications. 

cycles for operation over the range of -25° 
to +700 C. Maximum loads are 5 V (ACor 
DC) @ 100 mAo 

A projection style is available for use with 
customer-supplied caps. All series 225 key
switches are totally sealed for maximum re
sistance to any environmental hazards. 

Contact the nearest Oak sales office for 
more information and/or specifications. See 
EEM's "Yellow Pag~s'.' for the office near
est you. 

This series mounts directly to a PIC board 
and keys are available in white, black, blue, 
red and gray. Standard markings are num
bers 0-9 'or blank. Special markings are 
available as are special key colors . 

For more information, quotations, speci
fications or samples, contact your nearest 
Oak sales office listed in EEM's "Yellow 
Pages." 

OAK SWITCH SYSTEMS, INC. P.o. Box 517, Crystal Lake, IL 60014 
An Oak Technology Inc. Company (815) 459-5000 TWX 910-634-3353 TLX 72-2447 

1·2424 . For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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INDEX 
CQMPLETE INSl'RucnONS ON kOW TO 

SET UP AND KEEP UP YOUn ELeCTRONIO 
PRODUCTS DATA INFORMAnON F'UNG SYSTEM 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally .. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes. 61 Cross)~eference 
Cards so you can quickly and easily find multi
product catalogs. 

'The EEM File System is complete and can save 
you 'countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM, Card missing? Write directly to EEM File 
System. 



.. '. . .. .. 
Guide to types, models and applications of 

BEST vacuo-junction 
THERMOCOUPLES 

as used by leading instrument manufacturers for: 

TRUE RMS MEASUREMENT--------... 
-where the signal is periodic with distorted' STANDARD PAnERN 

75::k0.~ . 

l' 
TRUE RMS = DC \It . 

Parthil list of BEST 
SrANDARD PATTERNS', INSULATED 

"Preferred units, available from stock. 

Heater Couple 
ohms ohms 

Resistance Resistance 
Model No. Rance mA . ±10"lo ±10"lo 

-or' where random wave shapes are present,' 
even with high crest factors 

OR 
UHF PAnERN Following models have O/CE.M.F. of 7mV ±12%. 

. Maximum permissible load, 2S0"lo of nominal. 

'1' 
A ~. f\. A l AltA ~ luN1 

i ""~1Jr~'1' .~..."... \\:;; .. TRUE RMS = DC 
W 

(Use either standard or UHF pattern, depending upon frequency) 

.. -LINEAR TRUE RMS MEASUREMENT------... 
MATCHED PAIRS 

UHF TYPES STANDARD PATTERN TYPES 

Model Model Model 
MPU 1 MPlS7 MP219 

Tracking 
0.2% accuracy 0.5% 0.5% 

Time constant 1 sec 1 sec 200ms 

Nominal current 5mA 5mA 6.67mA 

Tracking accuracy' applies over full 25°C temperature range. 

Single standard patterns for smA and higher, 
useable to -65MHzj for less than 5mA, 
usable to 10MHz. 

Reversal error, standard 0.2%. Most models 
available with R/E down to 0.02%, some 
models to 0.005%. 

Single UHF types usable to 500MHz 
Temperature coefficient of output available 
from -0.2% per °C down to 0.005% per °C 
on special order. 

Optional special features: short time con
stants to 50 mSj double heater devices, ultra 
miniature sizes. 

PHYSICAL DATA, STANDARD PATTERNS. 
Height of envelope 
Diameter of envelope 
Length of lead from envelope 
Length of sleeve from envelope 
Heater leads: 

0.900 inch 
0.437 

2 ± If. inches 
B'. ± If. inches 

Up to 400 milliamps 0.012 ± 0.002 inch diameter 
SOO milliamps and over 0.020 ± 0.002 inch diameter 

Couple leads-all ranges 0.012 ± 0.002 inch diameter 

PHYSICAL DATA, U.H.F. PATTERNS 
Height of envelopes ,0.750 inch 
Diameter of envelope 0.800 inch 
Width across heater leads 1.500 inches 
Diameter of heater and couple wires 0.020 inch 
Positive indicated by spot of red lacquer. 

Specifications subject to change without notice. 

Write on company letterhead for application notes and full line catalog 

BEST ELECTRICS DIVISION 
HARRY LEVINSON COMPANY 

601 Aurora N. #107, Seattle, WA 98109 • Tel. (206) 285·5622 • TWX 910·444·2154 

*Sl 1.0 1750 13 
S2· 1.25 1600 13 
S3 1.5 1000 13 

*S4 2.0 800 12 
*S5 2.5 400 8 
S6 3.0 200 8 

*S7 5.0 90 8 
*S8 7.5 45 8 
*S9 10.0 25 8 
S10 15.0 20 4 
S11 20.0 15 4 
S12 25.0 10.0 
thru thru thru 4 
S23 1000.0 0.15 

Following have O/C E.M.F. of 20mV' ±12%. 
Maximum permissible load. 200"10 of nominal. 

S45 2.0 2000 13 
S46 2.5 1600 13 
S47 3.0 800 13 

*S48 5.0 250 8 
S49 7.5 180 8 

*S50 10.0 125 8 
S51 15.0 50 4 
S52 20.0 30 4 
S53 25.0 2S.0 
thru thru thru 4 
S64 1000.0 0.25 

Following models .have O/C E.M.F. of 10mV ±12"1o. 
Maximum permissible load, 200"10 of nominal. 

S98 1.25 1600 13 
S99 2.0 800 13 
Sloo 2.5 400 8 
S101 3.0 300 8 

*S102 5.0 125 8 
S103 7.5 70 8 

*S104 10.0 40 8 
S105 15.0 25 4 
S106 20.0 20 4 
S107 2S.0 15.0 
thru thru . thru 4 
S118 1000.0 0.15 

BEST U.H.F. UNITS, INSULATED 
"Preferred units, available from stock. 

Capacitance 0.3 mfd 
Inductance, approx. 0.02 uH 

Following models have O/C E.M.F. of 7 mv =12"10. 
Maximum permissible load, 2S0"lo of nominal. 

*U1 5 90 8 
*U2 10 25 8 
~ U ~ 4 
~ ~ U 4 
US 25 10 4 
U6 50 3 4 
U7 100 1.5 4 
U8 150 1.0 4 
U9 200 0.7 4 
U10 250 0.6 4 
Ull 500 0.3 4 
U12 1000 0.15 4 
U27 2.5 200 8 

(Max. Perm. load, Model 027, 150"10 of nominal) 

1·2426 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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@&In ..;., INC. 

LEADED CHIP, BAR & CUBE 

Cal·R Leaded chip and bar thermistors are produced from metal oxide 
ceramic materials utilizing a unique process which affords the highest 
degree of m.anufacturing control. 

NTCDISCS 

Maximum operating temperature 150°C 

(higher temperatures available). 

LINEAR PTC DEVICES 

Temperature Coefficient: +.45%/OC & ±.02%/OC (+O.6%OC available). 

EPOXY COATED - RESISTANCE TOLERANCE ±1, 3, 5 & 10% 

NTC (Negatille Temperature Coefficient) 

Thermistors offer inexpensive 
solutions to: 

• Temperature Compensation 
• Time Delay 
• Soft Start 
• Gas and Liquid Level Sensing 
• Temperature Sensing and Control 

'-, ~TCJURv~ -
(TYPICAL) _ 

~ 

"' "'l1lI 

""'~ --

r--
r--

,.. 

THERMISTORS 
HYBRID CHIP 

Cal·R Hybrid Chip Thermistors are produced by the same exacting 
manufacturing process as the Leaded Chip Thermistor and demonstrate 
the same electrical characteristics. Only the configuration is changed in 
order that they may be mounted in hybrid circuits utilizing the same 
equipment and techniques employed in the installation of other hybrid 
components. Cal·R hybrid chip thermistors are available with either 
silver or palladium·silver terminations to meet your process 
requirements. 

SILVER 

INTERCHANGEABLE THERMISTORS 

Thermistors designed for interchangeability over a temperature range 
of DoC to BO°C without the necessity of recalibrating the system. 

EPOXY COATED 

o~ 

SOFT START "INRUSH CURRENT" 
SUPPRESSING DEVICES 

Cal·R Soft Start devices, made from rugged metal oxide ceramic 
materials, protect against high inrush currents in either AC or DC 
circuits. Soft Start affords protection for circuit components and assures 
longer equipment life. 

_ r- \'0" --1 - IN$l.U.TEOlEADS 

LEADS .032'" DlA. 
TINNED COPPER 

TEMPERATURE SENSING PROBES 

NTC, PTC & NETWORKS 
(TEMPERATURE RANGE ..... SO TO +400°C) 

LL SPEQfYLEM&T~ ~ ~ I I ISI'E<:FfLl:NGTHI 

~'~J~t 
TYPICAL PROBE BODIES 

Resistance (@ 25"C) range 50 o~m to 1 megohm -
tolerance 1 0% to 0.5% or better. . '. 

CAL·R probes are designed for air, surface, and liquid temperature 
measurement and control applications. Special industrial probes can be 
produced to customer specifications. 

CAL·R engineers will design Temperature SenSing Probes for your 
special application. Outline your problem or specifications and send 
them to: CAL·R Applications Engineering Department. 

@&J[L;.,INC. WIRE WOUND RESISTORS • THICK FILM • THERMISTORS 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'2427 



5300 THERMAL COMPONENTS 5300 

INC. THERMONETICS DIVISION 
THERMISTORS - Negative Temperature Coefficient 

R@ 25°C 
0+10% 
100,000 

75,000 
50,000 
30,000 
25,000 
20,000 
15,000 
10,000 
10,000 
10,000 

8,000 
7,000 
6,000 
5,000 
5,000 
4,000 
4,000 
3,000 
3,000 
2,500 
2,000 
2,000 
2,000 
2,000 
1,500 
1,000 
1,000 
1,000 
1,000 
1,000 

800 
700 
600 
500 
500 
500 
400 
300 
300, 
200 
100 
100 
80 

80 
50 
50 
30 
30 
25 
20 
20 
10 
5 

2.000 
3,000 
5,000 

10,000 
20,000 

THERMISTOR SPECIFICATIONS 
Part NTC Nominal Max. Dimensions 

Number %,OC@25°C D.C •• T.C.·· A B 

2J05 -4.4 3 10 .06 .26 
2J06 4.4 3 8 .06 .20 
2J07 4.4 3 7 .06 .15 
2J08 4.4 2 6 .06 .08 
2J09 4.4 2 5 .06 .07 
2J10 4.4 2 5 .06 .06 
2J11 4.4 2 4 .06 .05 
2J12 4.4 2 4 .06 .04 
IJ112 4.4 2 '4 .08 .05 
1J13 4.4' 4 12 .11 .10 
IJ14 4.4 4 10 .11 .08 
IJ145 4.4 4 10 ;11 .07 
IJ147 4.4 3 9 .11 .06 
'1J15 4.4 3 8 .11 .05 
2J15 4.4 3 8 .10 .04 
IJ154 4.4 5 23 ,16 .10 
2J165 4.4 3 8 .10 .04 
2J16 4.4 3 - .12 .04 
IJ155 4.4 6 20 .16 .08 
IJ158 4.4 5 19 .16 .07 
2J17 4.4 3 5 .10 .03 
IJ20 -4.4 7 25 .22 .09 
1010 -3.9 2 3 .06 .04 
2010 -3.9 2 4 .06 .04 
10111 -3.9 2 3 .08 .06 
2J21 -4.4 6 15 .18 .04 
IJ24 -4.4 9 48 .32 .09 
10112 -3.9 2 4 .08 .04 
1013 -3.9 4 10 .,11 .08 
2013 -3.9 2 3 .08 .04 
1014 -3.9 3 8 .11 .06 
10145 -3.9 3 7 .11 .05 
10147 3.9 3 7 .11 .04 
1015 3.9 3 6 .11 .04 
2015 -3.9 2 4 .10 .04 
10153 -3.9 7 20 .16 .08 
20165 -3.9 2 4 .11 .04 
2016 -3.9 3 5 .10 .03 
1019 -3.9 7 25 .22 .09 
2020 3.9 6 - .15 .04 
2021 3.9 6 - .18 .04 
2B13 -3.3 2 4 .07 .04 
2B14 -3.3 2 4 .08 .04 
20211 -3.9 5 - .20 .04 
2024 -3.9 6 - .32 .04 
2B15 -3.3 2 4 .10 .04 
2031 3.9 7 - .35 .04 
2B16 3.3 2 4 .10 .03 
2033 3.9 7 - .36 .04 
2034 -3.9 7 - .36 .04 
2B17 -3.3 3 4 .16 .04 
2B21 -3:3 5 - .18 .04 
2B24 -3.3 6 - .30 .04 .. INTERCHANGEABLE (±D.2°C D° To BOOC) THERMISTORS 

EPOXY COATEO 
5JI02 -4.4 3 10 .125 .125 
5J103 -4.4 3 10 .125 .125 
5J105 -4.4 2 8 .100 .100 
5Jll0 -4.4 2 8 .100 .100 
5J120 -4.4 2 8 .100 .100 . 

"'INTERCHANGEABLE THERMISTORS 
Thermistors designed for interchangability over narrower temperature 
ranges are available to your specifications at lower cost. 

Leads 
AWG# Type 

30 Bar 
30 Bar 
30 Bar 
30 Bar 
30 Bar 
30 Chip 
30 Chip 
30 Chip 
30 Disc 
28 ' Disc 
28 Disc 
28 Disc 
28 Disc 
28 Disc 
28 Chip 
28 Disc 
28 Chip 
28 Chip 
28 Disc 
28 Disc 
28 Chip 

24 Disc 
30 Disc 

30 Chip 
30 Disc 
24 Chip 

24 Disc 

30 • Disc 

28 Disc 
28 Chip 

28 Disc 

28 Disc 
28 Disc 
28 Disc 
28 Chip 
28 Disc 
28 Chip 

28 Chip 
24 Disc 

- Chip 

24 Chip 

28 Chip 

28 Chip 

24 Chip 
24 Chip 
28 Chip 

24 Chip 

28 Chip 
24 Chip 

24 Chip 

28 Chip 
28 Chip 

24 Chip 

" *** 
30 Spherical 
30 Spherical 
30 Spherical 
30 Spherical 
30 Spherical 

CAL·R thermistors conform to AQL and confidence levels specified in MIL-T·23648, tables V and VI. 

RIT CONVERSION TABLE 

TEMPERATURE CURVE CURVE CURVE 
B D J 

°C OF Rt/R .. Rt/R .. Rt/R .. 
60 76 43.0 73.04 140.5 

-50 -58 24.3 38.95 67.0 
-40 -40 14.4 21.51 33.7 
-30 -22 8.93 12.33 17.7 
-21.5 -6.7 6.09 - 10.6 
-20 -4 5.69 7.307 9.71 
-10 +14 3.68 4.476 5.53 

0 32 2.45 2.825 3.27 
10 50 1.68 1.830 1.99 
20 68 1.18 1.216 1.25 
25 77 1.00 1.000 1.00 
30 86 .854 .8267 .806 
37.8 100 .671 - .583 
40 104 .628 .5742 .533 
50 122 .464 .4067 .360 
60 140 .350 .2937 .249 
70 158 .267 .2160 .175 
75 167 .236 .148 
80 176 .208 .1615 .126 
90 194 .163 .1229 .0916 

100 212 .130 .0946 .0679 
104.4 220 .118 - .0598 
110 230 .105 .0739 .0511 
120 248 .0852 .0584 .0389 
125 257 .0771 - .0342 
130 266 .0700 .0470 .0301 
140 284 .0579 .0382 .0235 
150 302 .0483 .0313 .0185 

The alphabetical letter in the part number indicates the 
curve. To determine the approximate resistance of a 
thermistor at a specified temperature, multiply the ther
mistor resistance at 25°C by the ratio factor opposite 
that temperature on the R/T conversion table. 

CURVE 
Ratio :~ :;;~C = 12.95 ±10% B 

CURVE R t· R@ 25°C - 19 8 +10% 
D a to R@1250 C - ._ 

CURVE 
Ratio :~ ~;;~C = 29.85 ±100/0 J 

~ 
, f:'~ r-:::::::= 1 

~ 
, 

.-<">- BAR 

-<A 

CUBE CH;:-

1~ 'T 
CHIP, r.:,--I J 

-~ 
'DISSIPATION CONSTANT 

Dissipation Constant, expressed in mw/oC,' represents the 
amount of power required to raise the temperature of a 
thermistor 1°C. 

"TIME CONSTANT 
Time Constant, expressed in seconds, is the time required 
for a thermistor dissipating zero power to change 630/0 
of the difference between its initial temperature value and 
that of a new temperature environment. 

Coatings, marking, special leads, probes, reSistor/thermistor networks, resistance values from 1 ohm to 150 KO, and other product variations are produced to meet 
your design requirements. , 
Resistance tolerances of ±1 % through ±20% are available and may be specified at 25°C or any temperature within the operating range. Maximum operating temperature 
with leads 150°C. 

~ '2fl n .:" / THERMISTORS • RESISTORS • MICROElECTRONICS 
'-!o~~ .... INC. 1601 OLYMPIC BOULEVARD, SANTA MONICA, CALIFORNIA 90404 (213) 450-1761 • TWX 910-343-6966 
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@&JO .;." INC_ 

THERMISTOR DIVISION 

"Soft-Start" devices display relatively high resistance to starting 
currents in a variety of electronic circuits. Having a negative 
temperature coefficient of resistance, these devices exhibit a large 
decrease in resistance when an AC or DC current is applied. 
Unlike circuit breakers and fuses, "Soft-Starts" prevent dangerous, 
short-duration, peak inrush currents present at turn-on. Especially 
useful in power supplies where charging capacitors initially present 
extremely low impedance, "Soft-Starts" actually limit inrush currents 
thereby extending the life of other critical components. 

I Max. Ro 25'C R@I Max. 
Maximum Maximum Load 

Part Dlamoto, Thlckno •• Dlamote, 
Numbar (Amp.'as) (Ohm.) (Ohm.) (Incho.) (Incho.) (Incho.) 

25SS25 25 1 .01 1.10 .35 .040 

20SS20 20 1 .015 .90 .30 .040 
18SS36 18 2 .03 .90 .35 .040 

15SS38 15 2.5 .03 .60 .30 .040 
14SS56 14 4 .05 .90 .35 .040 
12SS60 12 5 .06 .90 .50 .040 
12SS30 12 2.5 .04 .90. .35 .040 

10SS50 10 5 .06 .90 .35 .040 
10SS25 10 2.5 .04 .90 .25 .040 

9SS45 9 5 .06 .90 .25 .040 

9SS23 9 2.5 .04 .60 .25 .032 
8SS40 8 5 .05 .60 .25 .040 
8SS32 8 4 .07 .60 .25 .040 

7SS35 7 5 .07 .60 .25 .032 

7SS18 7 2.5 .05 .60 .25 .032 

6SS60 6 10 .15 .60 .35 .040 

6SS42 6 7 .15 .60 .30 .040 

6SS30 6 5 .07 .60 .25 .032 

5SS50 5 10 .20 .60 .35 .040 
5SS35 5 7 .15 .60 .30 .040 

5SS20 5 4 .15 .60 .25 .032 
4SS48 4 12 .22 .50 .35 .040 

4SS28 4 7 .15 .60 .30 .040 

4SS20 4 5 .15 .60 .25 .032 

3SS30 3 10 .20 .50 .30 .032 

3SS21 3 7 .14 .60 .25 .032 
3SS15 3 5 .17 .60 .25 .032 

3SS08 3 2.5 .15 .60 .25 .032 

2SS80 2 40. . 60 .70 .25 .032 

2SS40 2 20 .28 .60 .25 .032 

2SS20 2 10 .20 .60 .25 .032 

2SS10 2 5 .40 .60 . 25 .032 

1.5SS90 1.5 60 1.00 .60 .25 .032 

1.5SS60 1.5 40 .80 .60 .25 .032 

1.5SS38 1.5 25 .60 .50 .30 .032 

1.5SS15 1.5 10 .25 .50 .25 .032 

• Standard R025°C tolerance is ±20%. Closer tolerances are available 
upon request. 

• Protective silicone coating is standard and has a nominal thickness of 
.02 inches_ Other coatings are available upon request. 

• Standard lead material is tinned copper-clad steel. Nickel or copper 
leads are available upon request. 

• Special marking is available upon request. 

"SOFT·START" 

DEFINITIONS 
Imax 

INRUSH CURRENT SUPPRESSING DEVICES 

Represents the maximum rated steady state DC or RMS current and 
is expressed in amperes . 

Ro25°C 
Represents the zero power resistance of the device at +25°C and is 
expressed in ohms . 
R@lmax 
Represents the approximate resisti~mce at maximum steady state 
current conditions and is expressed in ohms. 
Ambient Temp. 
Full rated current may be applied in the ambient temperature range 
of +25°C to +65°C and must be derated in accordance with Imax 
derating curve . 
lop 
Represents the actual operating current applied . 

Cool-Down Time 
Is the amount of time needed for a "Soft-Start" device to cool enough 
to cause the necessary amount of resistance to limit inrush current. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



5300 THERMAL COMPONENTS 5300 

CARBORUNDUM THERMISTORS 
APPLICATION DATA 

Carborundum thermistors are temperature dependent resistors, 
. offered in a wide variety of . resistance-temperature character
istics. They are available with a wide range of negative tem
perature coefficients at 25°C ranging from -:0.3%/o~ to 
-5.4%/oC. These parts are made from ceramic matenals, 
bonded in a high-temperature firing process into rod, disc, 
and chip configurations. They are available in a large range 
of sizes, thermal characteristics, resistance values, and tem
perature coefficients to suit the needs of many types of elec
trical and electronic circuits. 
Carborundum offers long experience in the design of special 
resistance devices. This, together with expertise in the field 
of ceramic technolow., assures a stable and uniform product 
to meet your thermistor requirements. All materials used in 
the manufacture of Carborundum thermistors are of the high
est qua Iity. Strict quality control is maintained over all stages 
of manufacture, and a minimum of two calibrations at the 
specified reference temperature is standard. 

DEFINITIONS 
Zero Power Resistance ... is the resistance of a thermistor at 
the calibrating temperature, measured in such a manner that 
the measuring current does not appreciably heat the thermis
tor. Resistance, as used here, means zero power resistance 
unless otherwise stated. 

Beta (fl) ... is the number that satisfies the equation: 
RdRz = Ell (1/T1-1/T2) 

Carborundum determines beta from measurements at 25°C 
and 73.2°C. Beta is proportional to the slope of the resistance
temperature characteristic, and it is also known as the material 
constant. It is nottruly a constant, but it gives a good approxi
mation of resistance over a substantial working range. In the 
equation, f is 2.718 ... , the base of natural logarithms, and 
fl, Til and Tz are in Kelvin (K). 

Alpha (a) ... or temperature coefficient of resistance (TCR) is 
proportional both to beta and to the square root of the temperac 
ture at which it is specified. Very nearly, . 

a = -100 flIT2 
In this· equation, temperature is in Kelvin (K), and a is in per
cent per degree C (%/oC). It is evident that alpha becomes 
much higher as temperatures decrease. 

Dissipation Constant (I» ... is the ratio of power dissipated by 
the thermistor divided by the temperature rise above ambient 
due to self-heating. Here, it is 20 times the power required, in 
watts, to bring the thermistor to 75°C in an ambient of 25°C, 
and it is expressed in milliwatts. 

Time Constant H ... is the time required for a thermistor 
which has attained equilibrium after being self-heated· to 
75°C to cool to 43AOC In an ambient of 25°C. It is expressed 
in seconds. . • 

Both I) and T are necessarily approximate quantities, and they 
represent complicated concepts. They cannot be fully defined 
or used unless the conditions under which they are measured 
are fully defined. 

In particular,. note that the dissipation of a thermistor is the 
sum of dissipation due to conduction, convection, and radia
tion, which are related to temperature by linear, square-law; 
and fourth-power equations respectively. Only over narrow 
temperature ranges can dissipation constant be considered 
constant. 

Also note that time constant is defined by a zero-power cool
ing curve. If the thermistor is attached to a heat sink the ef
fective time constant is changed substantially. The time re
quired for a thermistor to reach equilibrium due to heating 
from a current passing through it may be dramatically differ
ent from the time constant as defined above. 

THERMISTOR SPECIFICATION 
Thermistors are most often specified by a zero power resist
ance, suitably toleranced, at some specified temper~t!lre (most 
often 25°C or 37.8°C) and by a temperature coefficient, ~Iso 
suitably toleranced. This is all that is required as an .electncal 
specification. Additional specifica~io.ns may result In double 
dimensioning and be unduly restrictive (and therefore costly) 
or ambiguous. 
The zero power resistance of a th~rmistor should be read in !'I 
temperature controlled, agitated 011 bath. Not only does the o!' 
bath provide a more controllable constant temperature, but It 
also speeds the settling of the reading. 

ROD THERMISTORS 
Rod thermistors ·are manufactured by extruding and firing a 
suitable ceramic mixture. For a given type of thermistor, low-, 
medium-, or high-sensitivity, a number of mixtures are avail
able: in general, a mixture yielding a higher resistivity product 
also yields a higher beta or temperature sensitivity. 
Standard rod thermistors are . shown in the following table. 
They have a resistance tolerance of.±lO% at 2~oC, and they 
are neither coated nor marked. SpeCial rod thermistors may be 
ordered with intermediate resistance values, other resistance 
tolerances, other calibration temperatures, coating, marking, 
special lead preparation, etc. Parts without wire leads are 
also available. . 

DISC THERMISTORS 
Disc thermistors are manufac-· 
tured by pressing and firing a 
suitable ceramic mixture. Carbor
undum offers six standard mix
tures of various resistivity and 
beta. 
Standard disc thermistors are 
shown in the following table. 
They have a resistance tolerance 
of ±10% at 25°C, and they are 
neither coated nor marked. Spe
cial disc thermistors may be or
dered with intermediate resis
tance values; other resistance tol
erances, other calibration tem
peratures, coating, marking, spe
cial lead preparation, etc. Parts 
without wire leads are also avail-
able. . 

". MINIMUM 

~ 
f t , , 

---i C J--

~ CARBORUNDUM 
Carborundum Resistant Materials Company 
Electric Products Division, Post Office Box 339, Niagara Falls, N.Y. 14302 
Tel: (716)278-2521 Telex: 91-555 (CARBO GLO NGF) 
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CARBORUNDUM THERMISTORS 

Specifications Type A Type B Type C Types D&L Type M 

R@ 25°C 
28.5 14.2 IB.7 35.3 62.0 R @ 125°C 

{J(I()±5% 3980 3070 3415 4200 4900 (25.0oC· 73.2°C) 

Temp. Coet. (a) 
%/oC@25°C -4.4 -3.4 -3.8 -4.7 -5.4 

ROD THERMISTORS 
"S" (MAX) r:g'A" DIA. (MA7LEAD _ ~'A" DIA. (MAX) 

"C" (MIN) 1~'c,,(MtIijr:J· .. :., (MIN) I 
LEAD -*-

FIGU~E 1 FIGURE 2 

Dimensions (inches) Dissipation Time 
Constant Constant 

Style Figure A B C AWG (mw/oC) (seconds) 

0325F5· 1 0.12 0.30 1.00 24 6.0 10 0325H5· 
0540F4· 2 0.20 0.50 1.25 20 9.5 22 
05SOH4· 2 0.20 0.63 1.25 20 11.0 25 
0550F5· 1 0.22 0.63 1.38 20 11.0 25 0550H5· 
1099F5· 1 0.38 1.13 1.38 20 24.0 90 

MEDIUM TEMPERATURE HIGH TEMPERATUR E 
COEFFICIENT COEFFICIENT 

Type "F" Rods Type "H" Rods 
Beta ±lD% Beta±5% 

Resistance Styles Styles 
Ohms ±10% Dash Style 0540F4· Style Style 0550H4· 

@25°C Number 0325F5 05SOF5· 1099F5· 0325H5· 0550H5· 

2.2 -402 -- -- 1300 -- --
3.3 ·403 -- -- 1350 -- --
4.7 ·404 -- 1300 1400 -- --
6.8 ·406 -- 1350 1450 -- --

10.0 ·410 1300 1400 1500 -- --
15.0 ·411 1350 1450 1550 -- --
22.0 ·412 1400 1500 1600 -- --
33.0 ·413 1450 1550 1600 -- --
47.0 ·414 1500 1600 1650 -- --
68.0 ·416 1550 1600 1650 -- --
100 ·420 1600 1650 1700 -- --
150 ·421 1600 1650 1700 -- --
220 ·422 1650 1700 1750 -- --
330 ·423 1650 1700 1750 -- --
470 ·424 1700 1750 1800 -- --
680 ·426 1700 1750 1800 -- --

1,000 ·430 1750 1800 1850 -- 3000 
1,500 ·431 1750 1800 1850 -- 3100 
2,200 ·432 1800 1850 ,1900 3000 3150 
3,300 ·433 1800 1850 1900 3100 3200 
4,700 ·434 1850 1900 1950 3150 3300 
6,800 ·436 1850 1900 1950 3200 3400 

10,000 ·440 1900 1950 2000 3300 3500 
15,000 ·441 1900 1950 2000 3400 3600 
22,000 ·442 1950 2000 2050 3500 3700 
33,000 ·443 1950 2000 2050 3600 3800 
47,000 ·444 2000 2050 2100 3700 3900 
68,000 ·446 2000 2050 2100 3800 4000 

100,000 ·450 2050 2100 2150 3900 4100 
150,000 ·451 2050 2100 2150 4000 4150 
220,000 ·452 2100 2150 2200 4100 4200 
330,000 ·453 2100 2150 2200 4150 4250 
470,000 ·454 2150 2200 2200 4200 4300 
680,000 ·456 2150 2200 -- 4250 4350 

1,000,000 ·460 2200 2200 -- 4300 4400 
1,500,000 ·461 2200 -- -- 4350 --
2,200,000 ·462 2200 -- -- 4400 --

Order by the style number followed by the dash number. For 
example, part number 0540F4·404 is a thermistor of style 
0540F4·, of 4,7 ±10% ohms resistance, and with a beta of 
'1300 ±10% K. 

HIGH SENSITIVBTV 
NTC DISCS 
TYPICAL PARTS 
Carborundum 

Part 
Number 

A3306J·16 
A2606J·16 
A20041-16 
A3311J·16 
A2207J·16 
A3312J·16 
A1604J·16 
A1203J·16 
A2612J·16 
A1204J·16 
A0803J·16 
A1612J·16 
AOS05J·16 
AOS07J·16 
A1212J·16 
AOS091-16 
AOSlOJ·16 . 

50 ±20% 
75±20% 

100 ±10% 
100 ±20% 
120 ±20% 
120 ±20% 
150 ±10% 
200 ±IO% 
200 ±20% 
300 ±IO% 
500 ±10% 
500 ±10% 
750 ±10% 

1,000 ±IO% 
1,000 ±IO% 
1,500 ±10% 
2,000 ±IO% , 

0.S2 0.06 'V. 
0.65 0.06 'V. 
0.50 0.04 1/4 
0.S2 0.11 % 
0.55 0.07 1/4 
0.82 0.12 3/. 
0.40 0.04 1/4 
0.30 0.03 1/4 
0.65 0.12 'V. 
0.30 0.04 1/4 
0.20 0.03 1/8 
0.40 0.12 1/4 
0.20 0.05 1/. 
0.20 0.07 1/. 
0.30 0.12 '14 
0.20 0.09 1/. 
0.20 O.W 1/. . . . 

18 29.0 100 
20 20.0 SO. 
20 15.0 60 
IS 29.0 150 
20 17.0 75 
IS 29.0 150 
20 9.0 3B 
24 8.0 30 
20 22.0 100 
24 8.0 30 
24 7.0 20 
20 11.0 60 
24 7.0 23 
24 7.2 26 
24 9.0 40 
24 7.5 30 
24 7.5 30 

TYPE "B" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
83306J·16 2.0 ±20% 0.S2 0.06 3/. IS 29.0 100 
82605J·16 3.0 ±20% 0.65 0.05 3/. 20 20.0 SO 
81S04J·16 3.B±20% 0.45 0.04 'V. 22 12.0 4S 
820041-16 5.0 ±IO% 0.50 0.04 1/4 20 15.0 60 

83312J·16 5.0±20% 0.S2 0.12 'V. 18 29.0 150 
81604J·16 7.5±10% 0.40 0.04 1/4 20 9.0 38 
81203J·16 10.0 ±10% 0.30 0.03 1/4 24 8.0 30 
82612J·16 10.0 ±20% 0.65 0.12 'V. 20 22.0 100 
81205J·16 15.0 ±10% 0.30 0.05 1/4 24 8.5 35 

81206J·16 20.0±10% 0.30 0.06 1/4 24 B.5 35 
82012J·16 20.0 ±10% 0.50 0.12 1/4 20 16.0 80 
80804J·16 30.0 ±10% 0.20 0.04 1/. 24 7.0 20 
BOB07J·16 50.0 ±10% 0.20 0.07 1/. 24 7.2 26 
81212J·16 50.0 ±10% 0.30 0.12 1/4 24 9.0 40 

80S09J·16 75.0 ±10% 0.20 0.09 1/8 24 7.5 30 
80810J·16 100.0 ±1O% 0.20 0.10 1/. 24 7.5 30 , , , . . 

TYPE "C" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
C26041-16 10.0 ±10% 0.65 0.04 % 20 20.0 80 
C2004J·16 15.0 ±10% 0.50 0.04 '14 20 15.0 60 
C1603J·16 20.0 ±10% 0.40 0.03 '14 20 9.0 38 
C3312J·16 20.0 ±20% 0.S2 0.12 % 18 29.0 ISO 
C1605J·16 30.0 ±10% 0.40 0.05 1/4 20 9.0 38 
C1205J·16 50.0 ±10% 0.30 0.05 1/4 24 8.5 35 
C20121-16 50.0 ±10% 0.50 0.12 1/4 20 16.0 80 
C08031-16 75.0 ±10% 0.20 0.03 1/. 24 7.0 20 
C0804J·16 100.0 ±10% 0.20 0.04 'I. 24 7:0 20 
C1612J·16 100.0 ±10% 0.40 0.12 1/4 20 11.0 60 
C0807J·16 150.0 ±IO% 0.20 0.07 1/. 24 7.2· 26 
COSOSI-16 200.0±10% 0.20 0.08 I/a 24 7.2 26 
C1212J·16 200.0 ±IO% 0.30 0.12 1/4 24 9.0 40 
C081OJ·16 300.0 ±10% 0.20 0.10 1/. 24 7.5 3() . . , . , 

TYPE "D" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
02604J·16 100 ±20% 0.65 0.04 % 20 20.0 BO 
02003J·16 150 ±IO% 0.50 0.03 1/4 20 15.0 60 
018041-16 200 ±10% 0.45 0.04 1/4 20 12.0 48 
03312J·16 200 ±20% 0.82 0.12 % 18 29.0 ISO 
01604J·16 300 ±IO% 0.40 0.04 1/4 20 9.0 .38 
01204J·16 500 ±10% 0.30 0.04 1/4 24 8.0 30 
02612J·16 500 ±20% 0.65 0.12 % 20 22.0 100 
01206J·16 750 ±10% 0.30 0.06 1/4 24 8.5 35 
01207J·16 1,000 ±1O% 0.30 0.07 1/4 24 S.5 35 
01612J·16 1,000 ±IO% 0.40 0.12 1/4 20 11.0 60 
00806J·16 1,500 ±1O% 0.20 0.06 1/. 24 7.0 23 
008071-16 2,000 ±10% 0.20 0.07 1fs 24 7.2 26 
01212J·16 2,000 ±10% 0.30 0.12 1/4 24 9.0 40 
00810J·16 3,000 ±1O% 0.20 0.10 1fs 24 7.5 30 

TYPE "L" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 

L1205J·16 3,000 ±10% 0.30 0.05 1/4 24 S.5 35 
11209J·16 5,000 ±1O% 0.30 0.09 1/4 24 9.0 40 

L080SJ·16 7,500 ±10% 0.20 0.05 1/. 24 7.0 23 
L0807J·16 10,000 ±10% 0.20 0.07 1fs 24 7.2 26 
L0810J·16 15,000 +10% 0.20 0.10 'Ia 24 7.5 30 

TYPE "M" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
M1203J·16 7,500 ±10% 0.30 
M1204J.l6 10,000 ±10% 0:30 
M2012J·16 10,000 ±10% 0.50 
M1207J·16 15,000 ±10% 0.30 
MOS03J·16 20,000 ±10% 0.20 
M1209J·16 20,000 ±10% 0.30 
MOS05J·16 30,000 ±10% 0.20 
MOB09J·16 SO,OOO ±10%' 0.20 
M0810J·16 75,000 ±IO% 0.20 

0.03 1/4 
0.04 1/4 
0.12 1/4 
0.07 1/4 . 
0.03 1/. 
0.09 1/4 
0.05 'I. 
0.09 1/8 
0.10 1/8 

24 
24 
20 
24 
24 
24 
24 
24 
24 

S.O 
S.5 

16.0 
8.5 
7.0 
9.0 
7.0 
7.5 
7.5 

30 
35 
80 
35 
20 
40 
23 
30 
30 
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5300 THERMAL COMPONENTS 

GALY THERMISTORS 

Interchangeable and Custom 
Negative Temperature Coefficient (NTC) 
NYC Thermistors are the most sensitive temperature sensors 

. known to exist for tempera1ure measurement and control between 
-50°C and +150°C. Dale Thermistors are rugged, reliable, predict
able and are easily assembled in small housings to meet a multitude 
of temperature measurement and control requirements; The effects 
of "noise", which may be a factor with other sensors, and conductor 
resistance resulting from the instaliatiolJ of thermistors in remote 
locations, has minimal effect on system accuracy. 

Interchangeable Thermistors provide greater temperature mea
surement and control accuracy over wider temperature ranges. In 
addition, they allow the use of multiple thermistor sensors with a 
single readout or control system and save money by eliminating 
costly calibration procedures. Dale Thermistors are backed by more 
than a decade's experience in mariufacturing smaller, low-cost NTC 
styles which are used in a variety of temperature measurement and 
control equipment worldwide. 

Resistance values and tolerances. The following charts list 
"standard" thermistor resistance values and tolerances. Contact us 
for additional information and assistance in developing custom 
thermistors and sensor assemblies to meet your application 
requirements. 

SPECIFICATIONS 

5300 

Point-Matched Tolerance: NTC Thermistors may be 
ordered with a temperature or a resistance tolerance at a 
temperature point. Parts listed are specified at 25°C: 

n TOLERANCE TEMPERATURE TOLERANCE 

To specify, add the appropriate suffix to the part number selected from 
the "Most Specified NTC Thermistors" chart. Example: 1M1002-B3, Curve 
1, 10K!} @25°C, interchangeable to ±.soC from 0° to 70°C. Asterisk (*) 
indicates ±0.2°C tolerance available for interchangeable thermistors. 

±10%-no suffix 
± 5%- -5 
± 3%- -3 
± 1%- -1 

±1.0·C- -A 
±O.5°C- -8 
±O.2·C- -C 

Interchangeable' Tolerance: To simplify specification in 
ordering interchangeable Thermistors, they are specified 
to a temperature tolerance over a temperature range_ 
The temperature tolerance corresponds to a tesistance 
tolerance based on the temperature cOefficient at each. 
temperature point within the specified range (see 
definition of NTC)_ . 
INTERCHANGEABLE TOLERANCES AVAILABLE 

o· to 70·C 
TOLERANCE 

±1.0·C 
±O.SOC 
±O.2·C 

SUFRX 
. A3 

83 
C3 

R25 Values ±10% listed are typical. 40!} to 40 megohm @ 25°C available. ' 
Add -5 for ±5%, -2 for ±2%, etc. to part number for closer tolerance at 
temperature T. ' 

1.5 Min. 
t~-------13~.101 ------;·~I 

====l=. ===== .... ot L . ~ 
Lead Dia. 

Leads: T series thermistors have Teflon insulated leads 3" [76.201 ± 
.25 [6.35]. All others are solid tinned copper 1.5 [38_10] ± .2 [5_08] long 
unless otherwise speCified. 

Coating: "Baked-on phenolic" for durability and improved long term 
stability. Other coatings are available. 

. TYPICAL SENSOR ASSEMBLIES 

~, ~~ ____ -J) 

IMMERSION PROBE WITH THREADED HEX FITTING 

=E::::l~~~~~~ 
HEAT SINK SURFACE SENSOR ~ 

=E3 ' ... ' _____________ ~ 
SKIN OR SURFACE SENSOR ~ 

Sensor Assemblies are designed to enhance applicability, pro
tect and appropriately loca.te thermistors for maximum efficiency, 
whether used in liquids, solids or gases. They may be designed 
to meet the stringent requirements of automotive, energy, 
industrial, computer, aerospace, consumer appliance, medical 

=c==3 "L-----------Jc===J) 
GENERAL PURPOSE SENSOR 

" SURFACE SENSOR 

::::e-=-3 ,. 
PIPE SENSOR 

r Q 
and ecology related industries. "Standard" sensor-assemblies 
are available; however, most are manufactured to customer 
specifications_ Contact our engineers for design assistance 
and quotations. 

For additional information and engineering assistance, contact 
DALE ELECTRONICS, INC., Western Thermistor Division, 2300 Riverside Blvd., Norfolk, NE 68701 • Phone 402-371-0080 

1-2432 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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5300 THERMAL COMPONENTS 5300 

Most Specified NTC THERMISTORS 

NOMINAL MAX. LEAD NOMINAL MAX. LEAD 
R .. n PIN CURVE D.C. T.C. OIA. OIA. Run PIN CURVE D.C. T.C. OIA. OIA. 

100,000 7Cl003 7 3 12 .095 .0125 200,000 7M2003 7 2 12 .095 .010 
50,000 7C5002 7 3 12 .095 .0125 100,000 4Ml003* 4 2 12 .095 .010 
30,000 4C3002 4 2.5 12 .095 .0125 50,000 4M5002* 4 2 10 .085 .010 
20,000 4C2002 4 3 12 .095 .0125 30,000 4M'3002* 4 2 10 .085 .010 
10,000 lCl002* 1 3 12 .095 .0125 20,000 9M2002* 9 2 10 .085 .010 
8,000 lC8001 1 3 12 .095 .0125 10,000 9Ml002* 9 2 12 .095 .010 

5,000 lC5001 1 3 12 .095 .0125 10,000 lMl002* 1 2 10 .085 .010 

3,000 1 C3001 * 1 3 12 .095 .0125 6,000 lM6001 1 2 10 .085 .010 
5,000 lM5001* 1 2 10 .085 .010 

2,000 lC2001 1 3.5 16 .095 .0125 '2,252 lM2251* 1 3 12 .095 .010 
1,000 2Cl00l 2 3 12 .095 .0125 1,000 2Ml001 2 3 12 .085 .010 

500 2C5000 2 3 12 .100 .0125 
200 2C2000 2 3.5 18 .150 .0125 30,000 4T3002* 4 2 12 .095 .010 

100 2Cl000 2 4 20 .195 .0125 20,000 9T2002* 9 2 12 .095 .010 
10,000 9Tl002* 9 2 14 .095 .010 

30,000 9F3002* 9 .8 5 .072 .008 10,000 1Tl002* 1 2 12 .095 .010 
15,000 1 F1502* 1 .8 5 .072 .008 5,000 1T5001 * 1 2 12 .095 .010 
10,000 lFl002* 1 .8 5 .072 .008 2,252 1T2251 * 1 2 14 .095 .010 
5,000 1 F5001 * 1 .8 7 .072 .008 

.03937 in. = 1 mm. 

'Indicates ±0.2°C tolerance available for interchangeable thermistors. 

Contact factory for information on resistance values not listed. 

RESISTANCE vs. TEMPERATURE CONVERSION TABLES (Ratio = RT + R2S) 

TEMP. CURVE 1 CURVE 2 
'c Ratio MT±% NTC Ratio MT+% NTC Ratio 

-55 96.44 4.5 7.4 53.40 6.3 
-50 67.06 3.9 7.2 38.99 6.1 6.2 
-40 33.66 3.3 6.7 21.45 5.5 5.8 40.16 
-30 17.70 2.6 6.2 12.27 4.8 5.4 20.64 
-20 9.712 2.1 5.8 7.278 4.0 5.1 11.03 
-10 5.534 1.5 5.5 4.459 3.2 4.7 6.119 

0 3.266 1.1 5.1 2.815 2.3 4.5 3.510 
10 1.990 0.6 4.8 1.826 1.4 4.2 2.078 
20 1.249 0.1 4.5 1.215 0.5 4.0 1.267 
25 1.000 0.0 4.4 1.000 0.0 3.8 1.000 
30 .8058 0.2 4.3 .8276 0.5 3.7 .7942 
37 .6016 0.6 4.1 .5814 
40 .5326 0.7 4.0 .5758 1.4 3.5 .5105 
50 .3602 1.1 3.8 .4086 2.3 3.3 .3359 
60 .2488 1.3 3.6 .2954 3.1 3.2 .2259 
70 .1751 1.8 3.4 .2172 4.1 3.0 .1550 
80 .1256 2.1 3.3 . 1622 5.1 2.8 . .1084 
90 .09164 2.3 3.1 .1229 5.5 2.7 .0771 

100 .06792 2.6 2.9 .09446. 6.7 2.6 .0557 
110 .05108 2.7 2.8 .07350 7.4 2.4 .0408 
120 .03894 3.2 2.7 .05788 8.5 2.3 .0303 
125 .03416 3.3 2.6 .05158 8.7 2.3 .0263 
130 .03006 3.4 2.5 .04609 8.9 2.2 .0228 
140 .02348 3.7 2.4 .03708 9:7 2.1 .0173 
150 .01854 .03012 .0133 

DEFINITIONS 
RT + R2S ratio is Resistance at temperature T divided by resistance 
at 25°C. To determine the resistance of a NTC thermistor at tem
peratures other than 25°C, multiply the ratio selected from the ap
propriate curve column above by resistance at 25°C, e.g., Curve 1, 
10KO @25°C, 12560 @ 80°C. Call us for 1°C ratio tables. 

NTC (-%;oC) is negative temperature'coefficient of resistance at 
temperature (T) expressed in % resistance change per °C. Since 
one NTC resistance change is approximately equivalent to a 1°C 
temperature change, NTC is useful in developing Interchangeable 
thermistor specifications, e.g., Curve 1, 1'0,0000 ± 4.4% @ 25°C, 
32,6600 ± 5.1 % @ O°C, 17510 ± 3.4% @ 70°C results in a ± 1 °C 
Interchangeable Thermistor 0° to 70°C, .5 NTC = ±.5°C, etc. 

Maximum Temperature for thermistors listed is 150°C; however, 
continuous operation or cycling above 125°C,or above specified 
temperature range for Interchangeable thermistors, may cause 
thermistors to exceed originally specified tolerances. 

CURVE 4 CURVE 7 CURVE 9 
MT+% NTC Ratio MT+% NTC Ratio MT+% NTC 

·132.15 6.0 
90.49 5.0 7.5 44.13 3.9 

5.3 43.92 4.2 7.0 23.98 3.3 5.9 
4.3 6.5 22.26 2.9 6.7 13.52 2.6 5.6 
3.5 6.1 11.73 2.7 6.2 7.891 2.1 5.2 
2.6 5.7 6.418 2.1 5.9 4.754 1.5 4.9 
1.8 5.4 3.632 1.4 5.5 2.949 1.1 4.6 
1.0 5.1 2.121 0.9 5.2 1.879 0.6 4.4 
0.2 4.8 1.276 0.2 5.0 1.226 0.1 4.2 
0.0 4.7 1.000 0.0 4.8 1.000 0.0 4.0 
0.4 4.6 .7889 0.4 4.7 .8194 0.2 3.9 
1.0 4.4 .6258 0.6 3.8 
1.1 4.3 .5003 0.9 4.4 .5592 0.7 3.7 
1.8 4.1 .3249 1.5 4.2 .3893 1.1 3.5 
2.4 3.9 .2147 1.9 4.1 .2760 1.3 3.4 
2.9 3.7 .1447 2.4 3.8 .1990 1.8 3.2 
3.4 3.5 .09941 2.7 ·3.7 .1458 2.1 3.1 
3.9 3.3 .06949 3.2 3.5 .1084 2.3 2.9 
4.4 3.2 .04938 3.6 3.3 .08168 2.6 2.8 
4.9 3.0 .03564 4.0 3.2 .06235 2.7 2.6 
5.3 2.9 .02610 4.4 3.0 .04818 3.2 2.5 
5.5 2.9 .02246 4.5 3.0 .04253 3.3 
5.7 2.8 .01939 4.7 2.9 .03764 3.4 2.4 
6.0 2.7 .01459 5.0 2.8 .02972 3.7 2.3 

.01112 .02370 

MT ±% is manufacturing tolerance at temperature. Add to resist
ance tolerance specified at 25°C, e.g., Curve 1 10K ± 10% @ 
25°C, 12560 ± 12.1% @ 80°C. Not applicable to Interchangeable 
Thermistors. 

Dissipation Constant (D.C.) is the amount of power, in milliwatts, 
which will raise the thermistor 1°C above its environment while 
suspended by its leads in still air at 25°C. 

Time Constant (T.C.) is the time, in seconds, required for the 
thermistor dissipating zero power to change 63% of the differen'ce 
between its initial temperature value and that of a new temperature 
environment, while supported by its leads in still air. 

Thermistor Resistance Measurements must be made at pre
cisely controlled temperature while applying essentially zero power 
to assure measurement accuracy. 

For additional information and engineering aSSistance, contact 
DALE ELECTRONICS,INC., Western Thermistor Division, 2300 Riverside Blvd., Norfolk, NE 68701 • Phone 402-371-0080 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2433 



5300 THERMAL COMPONENTS 5300 

~- ElmwoodSensors 
Precision Controls 
1653 Elmwood Avenue, Cranston, R.I. 02907 
Phone (401) 781-6500. TWX (710) 381-6413 

Elmwood Sensors, Ltd. North Shields. Tyne & Wear. NE29 8SA England 
Phone (063) 25-82821 • TELEX: 53284 

SUB-MINIATURE SNAP-ACTION THERMOSTATS 
ELECTRICAL 

DESCRIPTION REStSTIVE 
RATINGS 

31~ 
SAmp 

0 
Hermetically sealed, 120VAC 
all welded con-
struction long life, 7 Amp 

~'" narrow or wide 3QVDCIAC 
tolerances and 
differentials. 3 Amp .. / 240VAC 

31~ (] Similar to 31 00 120VAC 
bul with gold tOOMA 
alloy cross-
poinl contacts. SOVDC 

500MA 

3150 SAmp 

G 
Hermetically sealed, 120VAC 

~ 
all welded const. 
Similar to 3100 except SAmp 
low silhouette .301" 30VDCIAC 
max. design 

1.5 Amp 
240VAC 

3156 

G 
Similar to 3150 120VAC 

~ 
b:Jtwilhgokj 100MA 
alloy cross-
point contacts. 50VDC 

500MA 

3305 ,', 

tJ ~ 
Subminiature .430" 

. '~\ dia., hermetically 2Amp 
sealed, tolerances 120VAC 

'~ 
to ± 3°F and narrow , Amp 
differentials. 30VDC 

30009 H Custom package Consult factory 

~ 
housings. for 

Approvable 
Models 

W ill SAmp 
Non-hermetic, utilizing 120VAC 
3100 design with 
~en~lIic and metal 3 Amp 

usmg. 240VAC 

3004~ [] 
Non-hermetic, utilizing BAmp 
3100design. Rivet 120VAC 
insert sleeve con-
struction for Interna- 4 Amp 
tionallistings. 250VAC 

34503455R ~ Non-hermetic, with 15Amp 

~ 
15Amp120VAC 120VAC 
rating. U.L. and 12VDC' 

~~:~~d:~r '; 10 Amp 

.~ ," 240VAC 

~8 
Epoxy overmold 15Amp 
constr.of3455R. 120VAC 
For elec. insulation of 
terminal or moist 10Amp 
conditions, 240VAC 

3450RC-3455RC 
. ~:r.,h1t~~~~~t~eVAC 15Amp 

~- 0) 
120VAC 

rating. Rivet insert f2VDC 
sleeve construction 
for International 10Amp 

'li ""J listings. 277VAC 

3455RM {JJ Non-hermetic manual 15Amp 

~ 
reset. Will not re- 120VAC 
cycle automatically 

. ~ i 
at room temperature . 10 Amp 

240VAC .' 

Elmwood thermostats are precision-engi
neered for quick, reliable response in high 
limit or control applications. Many meet mili
tary specifications, as well as U.L., C.S.A. 
and European requirements. Exposures are 
from - 65°F to + 550°F, ratings to 15 Amps, 
with narrow or wide differentials as required. 
A variety of brackets and terminals are avail
able, as well as custom packaging. Write or 
phone for complete catalog. 

DIAL PROTOTYPE 

For fasl service on prototypes and 
thermocouples call our precision 
sa les department at 401-781-6500, 

INCLUDING TOL NARROWEST NARROWEST AGENCY TYPICAL 
SET POINT TOLERANCE OIFFERENTIAL LISTINGS APPLICATIONS 

RANGE ALLOWABLE AVAILABLE 

High-temp control for copy -20"10 ~3'F 6°F max. 
5000F machines, computers, aircraft. 

electronic controls 
-28.89°10 ~1.rC 3SCmax. U.L' 

2SOOC C,SA 

-20'Fto ~3'F 6c Fmax. 
4000F Dry Circuit 

applications 
-2B,B'C ~1.rC 3.3°Cmax. 
t0204'C 

- 20"10 ~3'F 6°F max. Copy machines, computers, 
350'F aircraft. electronic controls 

where space IS critical. 

-28.89°10 ~1.rC 3.3°Cmax. U.L.' 
177"C 

-20~Fto ~3'F SOFmax. Same as 310S 
3500F but where 

-2B,B9'C :=.1:rc 3.3°Cmax. 
space is 
limited. 

10 177'C 

125' to ±4°F SOFmax. Crystal ovens, gyros, electronics 
250'F overheat protection where 

subminiature thermostat is 
52°10 ~2.2'C 
121'C 

3.3°Cmax. required. 

O'Flo 
400'F ~4'F 10°F max. Aircraft bleed air duct sensing, 

See other hydraulic oil temp control. 
-IB'CIO o2,2'C 5.SoCmax. models liquid bath control. heater 
204'C control 

0°10 ~4'F 8°F max. 
335'F Computers. copy machines, 

radar eqUipment, where low 

-17,B'lo ~2.2'C 4,4°Cmax. U,L.' 
height .281" IS required. 

16B,3'C C,S.A 

0° to ~4'F 8°F max. 
335'F U.L. 

C,S.A, Similar to 3001 , where increased 
aSI European spacing is required, 

-17.8<>to . ' ~2.2'C 4.4°Cmax . VDe 
IS8.3'C 

32' to ~5'F Power supplies, commur'1ication, 
335'F 2O"F U.L. medical equipment, computers 

WC ·C,S.A, where high amp loads are present. 
min, below Inter· 3455R is used where increased 

O"to' ~3'C set point. naln spacing and rivet construction for 
16B,3'C European requirements are needed. 

0'10 ~5'F 
221'F 2O"F U.L. Similar to 3455R with epoxy 

WC C,S.A. overmold for protection of 
-20"10 min. below Inter- terminals and sealing of unit, 
105'C ~3'C set point, nat'l 

32° to ~5'F 
5OO'F 2O"F U.L. 

WC C,S.A. Similar to above, where high 
min. below Inter- temperatures are present. 

00 to ~3°C set point. nat'l 
260°C 

125°10 ~8'F Man. reset U.L Where manual reset is required. 
300'F Aula. reset C.S.A, 3455RM meets increased spacing 

below Inter· for European requirements. 
52"to ~5'C 400f' nat't 
149"C 4.44°C 

These models are also available as U.L. Recognized Components. Please consult factory and specify Rating ReqUired. Consult lactory for C.S.A.listlngs. 
VIeWS are not to scale. Note product description on respective page. 
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5300 THERMAL COMPONENTS 

THE MOST COMPLETE LINE OF PRECISION THERMISTORS 

THERMISTO.R CONFIGURATIONS 
1. Glass Coated Beads - used where 
small size, fast response, high precision, 
stability, and temperatures to 300·C are 
required. 

2. Glass Probes - medium·small in size. 
Many of the advantages of beads but 
rugged, more easily mounted, useful in 
liquid media. 

3. Discs - used where medium power 
dissipation is a requirement and space 
not a problem. Useful to l50·C. 

4. Washers - used where high power 
dissipation is a prime requirement. 

5. Rods - these units have power dissipa· 
tion intermediate between discs and 
washers and are also used where their 
physical shape is an asset. 

6. Mounted Beads - provide ease in using 
glass beads in such applications as gas 
chromatography, flow and vacuum 
measurement, etc. 

7. Vacuum and Gas Filled Assemblies -
high power sensitivity for specialized cir· 
cuit applications. 

INTERCHANGEABLE THERMISTORS 

8. Iso·Curve'" Interchangeable Thermistors 
- these units available in bead or glass 
probe configurations, follow standard L·2B 
curves over wide temperature range, and are 
completely interchangeable. Units match 
standard curves as close as ± % % of resist· 
ance or as required. Bulletin L·2B. 

9. Uni·Curve'" Interchangeable Thermistors 
- completely interchangeable units having 
an accuracy of + O.2%C over a temperature 
range of O°C to 70°C and available on special 
order to other tolerances and ranges. Bulle· 
tin L-SB 

MID-TEMP THERMISTORS 
10. Mid·Temp Thermistors - Bead and higher Mid·Temp range from 2000 Cto 600oC. 
probe thermistors designed for useageat the Ask for bulletin L·l0. 

LINEAR THERMISTOR NETWORKS(LTN) 

11. Linear Thermistor Networks (LTNTM) - precision resistors and thermistors which 
are designed to produce a resistance change or voltage output that varies linearly with 
temperature over the selected temperature range. Ask for Bulletin L·9A. 

THERMISTOR PROBES 

12. Probe Assemblies - standard catalog 
types or built to specific military or com· 
mercial requirements. We are experienced 
in design of probe assemblies for all fields 
of application including industrial control 
and indication, aerospace - specializing 

INTHEUSA 

in telemetry applications, and oceano· 
graphic - featuring fast response, very high 
pressure, and interchangeability using our 
Iso·Curve and Uni·Curve Thermistors. Ask for 
Catalog L·5A. 

FENWAL ELECTRONICS 
DIVISion of Kidde Inc 

KIDDE 
63 Fountain Street FramlnqhdlTl i.13S~3ct1Usett" 01701 USA 

FREE ... teehnh:a! 
THERMISTOR LITERATURE 

T1 EA\fW I CSi 
MANUAL 

THERMISTOR 
HOUSING MANUAL 
(L-5A). Detailed 
information on how 
Fenwal Electronics 
can build thermistor 
sensor assemblies to 
fit your requirements. 

THERMISTOR 
APPLICATION AND 
TECHNICAL DATA 
NOTES: 
"Designing LinearTem
perature Read-Out Cir
cuits" AN-1A; "Using 
Thermistors to Com
pensate for Transistor 
Temperature Sensitiv
ity" AN-2A; "Stability 
& Reliability Charac
teristics" TD-1A; 
"Considerations in 
Testing of Thermis
tors" TD-2A. 

INTERCHANGEABLE 
THERMISTORS: ISO
CURVE manual (L-2B) 
and UNI-CURVE 
manual (L-6B) pro
vide in-depth data 
pertaining to preci
sion and low-cost 
RT, curve-matched 
interchangeable 
thermistors. 

OUTSIDE THE USA 

THERMISTOR 
MANUAL (EMC-6B) 
Most complete up-to
date listing of 
thermistors avai lable. 
Theory, engineering 
data, complete 
specifications. 

LINEAR THERMISTOR 
NETWORKS (LTNTM) 
preciSion resistors and 
thermistors which are 
designed to produce a 
resistance change or 
voltage output that 
varies linearly with 
temperature over the 
selected temperature 
range. Ask for Bulletin 
L-9A. 

FENWAL ELECTRONICS LIMITED 
LYO'~S HOUSE 2A STATION ROAD 

f'RIMLE'Y CAI.1[3ERLE) SURREY GU15 ~HF , 
ENGLAND 

1 ELEPHmJE C!,MBERlEY 26838 TELEX 8"8840 ~ 

5300 

• -(617) 872-8841 • TELETYPE 710-346-0678 • CABLE THERMISTOR, FRAMINGHAM. MA • 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency' 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information . 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNCbaby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital pan~l meter, 
DTL diode transIstor logIc 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

, decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated' ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test"measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) . 
IR insulation resistance (or) mfrared 

J 
JFET junction field effect transistor' 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
/LF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit', 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer ' 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator ' 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor.meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency , 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTVroom temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) comp]lter 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient . 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS ul)interruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vacu1lmtube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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SYLVANIA Control 
Devices 

THERMAL COMPONENTS 

PTe js (Positive Temperature Coefficient Thermistors) 
To Heat, Sense and Control 

A versatile tool for design ~ngineers 
Whatever your product application, there will be 
problem areas where the unique characteristics of 
Thermaster™ PTC thermistors can provide a reliable and 
cost-effective solution_ These versatile components can be 
used as self-regulating heaters, temperature sensors or 
control elements_ Applications occur in all industries, in
cluding transportation, consumer products, office data 
processing equipment, industrial controls, instrumen
tation and communications_ The advantages of Thermaster 
components include simplicity, solid-state reliability, ver
satility, stability, sensitivity and resolution_ They are produ
cible in a wide range of ratings and package styles_ Isn't it 
time you lo?ked into their capabilities? Ask for literature. 

5300 

~PPLICAT!ON~ ___ ~!:!lIio'IIii[J#~~=~ 
HEATERS 

I CD Fluid 

I CD Cartridge 

I CD Surface 

ADVANTAGES 
o No overtemperature 

protection required 

o Fixed temperature 
operation, wide range 
of temperatures 
producible 

• Stable characteristics 
over wide voltage range 

Cost Effective-The ability of the 
PTC thermistor to auto-stabilize 
over wide variety of operating 
temperature precludes the need for 
temperature regulators and/or over 
temperature protectors in most 
heater applications. 
Producible in a number of shapes 
and packages for heating liquids, 
solids or gases. 

SENSORS 

1"
' It\ • _____ 'W::t Temperature 

·~Vl I ~ Liquid Level 

LID AirFlow 

ADVANTAGES 
o Small size 

a Low power levels 
required 

• Broad resistance range 
producible 

Versatile-PTC's are offered in a 
wide range of switching temper
atures and resistances for maxi
mum design flexibility. 
Producible with attached leads for 
PC board mounting; as discs for sur
face mounting; as chips for hybrids; 
and in various other shapes. 

CIOlNllfUJllllE~S (Protectors) 

Currerit 
Limiters 

Overtempera
tu re Protecto r 

Surge Voltage 
& Line Fault 
Protectors 

ADVANTAGES 
a No mOVing parts 

o Small size 

o Wide range 01 paclmges 

o High reliability 

Control PTC thermistors provide a 
simple means to protect loads 
against fault conditions; i.e.; 
voltage surges such as line crosses; 
undesireable temperature rises; or 
to protect circuits from excessive 
current. 
They have no moving parts, are rug
ged, and are available in a number of 
sizes and resistance ranges for 
almost any application. 

, 

HEADQUARTERS . SALES OFFICE . OHIO 
Sylvania Control Devices, DIVISion of MICHIGAN 333 West First Street 
GTE Products Corporation 10800 Ford Road Dayton, Ohio 45402 
Route 35, Standish, ME 04084 Dearborn, Michigan 48126 Phone: (513) 223-6227 
(207) 642-4535 . Phone: (313) 582-8754 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'2437 



5300 THERMAL COMPONENTS 5300 

CARBON COMPANY 

ROD TYPE THERMISTORS 1 1.5' ± 'Is" 1'485' .030 1 Leads: T.C. AWG #20 
Tolerance:·±10% at 25°C LOW IMEDIUM TEMPERATURE COEFFICIENT a==tJ T'me Constant 45 seconds approx .210" Malt. I : 

RESISTANCE AT DC BETA :::!:100f0 
I::l:::~ 

Neg. Temp . .... Max. Operating Temperalure: 125°C 
TYPE 0 25137.8 50· 75 104.4 125 Il7.8·104.4DC Coe'.@lSoe I Dissipation Constant: 9MW/oC Approx 

15·20·35·5 I 30.6 2Q).16.4 13.8 9.90 7.01 5.65 1500 3.5 1.59 HIGH TEMPERATURE COEFFICIENT ---. _. 

15·50·42·51 80.6 5040.1 32.9 '22.6 15.3 11.9 1700 4.2 1.78 RESISTANCE AT DC BETA ::tIO,*, Nev. Temp. 
15·100'42·51 161 ]~ 80.2 ~ .. 8 45.3 30.6 23.8 1700 4.2 1.78 TYPE 0 25 37.8 50 75 104.4 125 (37."'04."OCI ~ Coet.@uoe 
I--

90.6 15·5K·181·S1 15·200·42·5 I 322 200 160 132 61.2 47.7 1700 4.2 1.78 13.7K 5K 3150 2100 979 450 276 3425 18.1 3.74 --
15·500·50·S1 847 500 391 314 206 133 100 1900 5.0 1.98 15.IOK·192:S1 28.2K 10K 6240 4100 1890 855 520 3500 19.2 3.83 

15·1 K·50·S I 1690 IK 782 628 413 266 201 1900 5.0 1.98 15·20K·292·S I 67.2K 20K 11.6K 7140 2920 1190 685 4000 29.2 4.46 

15·2K·52·S I 3430 2K 1560 1240 808 SIS 387 1950 5.2 2.03 15·50K·292·S 1 168K 50K 28.9K 17.8K 7320 2980 1710 4000 29.2 4.46 

15·5K·54:S1 8680 5K 3860 3060 1980 1240 924 2000 5.4 2.07 15·100K·404·S1 372K lOOK 55K 32.4K 12.2K 4540 2080 4400 40.4 4.86 
C-~--- !;no 15·1 OK·54·S 1 17.4~ 10K 7730 6130 3950 2480 1850 2000 5.4 2.07 15·200K·424·S1 753K OOK 109K 63.9K 23.9K 8740 4450 42.4 4.91 

15·20K:59·S I 35.6K 20K 5.3K 12K 560 4640 3400 2100 5.9 2.17 15·500K·482·S 1 1.95meg_ ~OOK 268K 154K 5S.6K 19.7K 10AK 4600 48.2 5.03 --
lS·50K·62·S 1 90K 50K 37.9K 29.5K 8.5K 11.2~ 8120 2150 6.2 2.22 15·lm~.q·S83-S I 4.06me Imeg S23K 294K lOOK 33.7K 17.1 K 4830 58.3 5.22 

GLASS BEADS· GLASS PROBES • GLASS BEAD ASSEMBLIES 
Glass bead thermistors are exceptionally stable because the glass seal protects the thermistor from hostile environments. 

RESISTANCE/TEMPERATURE CHARACTERISTICS 
l.~254" =.007 

GLASS BEAD 
ASSEMBLIES 

GLASS BEADS 

. 1 
~T·l00"MAX. 
I-w- NOM,.j 

GLASS PROBES 

-L!-lI" NOM:-j ~ 
100" MAX. =---_ 

T .012" TlNNEO OUMET LEADS· -

TYPE -21.5°C 

RL0504·8783·95·G _ • 154.5K 

RL0504·11.64K·97·G _ 217.8K 

RL0504·16.92K·112·G _ 370.3K 

RL0504·27.76K·120·G _ 643.1K 

RL0504·55.53K·120·G _ 1.286 meg 

RL0504·111.3K·125·G _ 2.699 meg 

RL0504·272.6K·142·G _ 7.391 meg 

RL0504·530.5K·148·G _ 15.04 meg 

RL0504·798.3K·150·G _ 

RL0504·1.294Meg·176·G _ 40.98 meg 

RL0504·2.588Meg·176·G _ 81.96 meg 

OOC 25°C 37.8°C 

48.48K 15K 8783 

65.76K 20K 11.64K 

105.3K 30K 16.92K 

182.2K 50K 27.76K 

364.5K lOOK 55.53K 

743.5K 200K 111.3K 

1.976 meg 500K 272.6K 

3.939 meg 1 meg 530.5K 

5.894 meg 1.5 meg 798.3K 

10.34 meg 2.5 meg 1.294 meg 

20.68 meg 5 meg 2.588 meg 

TEMP. CDEFF. 
50°C 104.4°C 150°C 232°C AT 25°C 

5484 924.5 290.3 59.55 -4.36% 

7205 1200 370.3 73.91 -4.42% 

10.18K 1511 426.9 83.08 4.67% 

. 16.50K 2313 642.0 109.7 -4.80% 

32.991< 4628 1284 219.5 -4.80% 

65.78K 8904 2415 407.4 -4.85% 

IS8.6K 19.20K 4706 682.0 -5.04% 

301.7K . 35.84K 8780 1252 -5.14% I 
-

454.7K 53.22K 12.85K 1820 -5.18% 

71B.7K 73.52K 15.95K 1.812K 1 -5.34% 

1.434 meg 147.0K 31.90K 3.624K 1 -5.34% 

2" LONG MIN. "Not presentlv available in Glass Probes. . ·Gl for Glass Beads with platinum leads 
·G15 for Glass Probes Tolerance on resistance values ± 20% @25°C. Closer tolerances available. 

Beads have a maximum operating temperature 01 26DoC. ·G20 for Glass Bead Assemblies 

THERMISTOR PROBES 

The probes illustrated above include stainless steel, aluminum, and chrome
plated materials in a variety of configurations. In addition, a variety of other 
designs are available. These probes are used in conjunction with solid state 
circuitry for liquid level measurement, and for use as sensors to measure the 
temperature of liquids or surface temperatures. Write for probe catalog TP-739. 

LINISTOR® ASSEMBLIES 

Keystone developed Linistor assemblies to give an accurate resistance 
response over a temperature span of 0° to 100° C. Because Linistor 
assemblies have flattened out the thermistor resistance curve to a constant 
and predictable straight-line plot, they are valuable in a wide range of appli
cations. Four standard encasements are available. Tolerance on resistance of 
Linistor is ± 2% at 25°C. Write for Linistor Bulletin L-60l. 

~KeHstone CARBON COMPANY 

Thermistor Division. St. Marys, Pa. 15857 
814-781-1591. Telex No. 91-4517 
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5300 THERMAL COMPONENTS 

CARBON COMPANY 

T 
D(AWG)4 

1W'Min. 

1 
\4-c (Ref.) 

Leads are tinned copper 

Maximum operating temperature-125°C 
Keystone also offers a line of Disc-Type Ther
mistors ranging in sizes from .100 inch to 1.00 
inch in diameter. Thirty-four different slopes 
are available (temperature coefficients from 
-3.75% per °C at 25°C to -5.22% per °C at 
25°C). Resistance values range from 11.16 
ohms to 518,400 ohms at 25°C. Write for 
short form catalog T-504 or complete catalog 
BW2. Distributed by: 

ALLIED ELECTRONICS 
401 E. Eighth St., Fort Worth, TX 76102 (817) 336-5401 
NEWARK ELECTRONICS 
500 N. Pulaski Rd., Chicago, IL 60624 (312) 638-4411 

DISC TYPE THERMISTORS 
WITH CROSSED LEADS 

R@ Tol. A B C 0 Dissipation 

KCC TYPE 2SoC ±% Mal. Mal. Rei. AWG. Conslanl 
(~'W °/C) 

Rl1004·65.6·59·DI 100 20 .110" .120" .100 26 ~.5 

Rl1003·312·73·01 500 10 110" 110" .100 26 2.5 
RLlO07·624·73·DI 1000 10 110" .160" .100 26 2.8 
RLl003·17 46·97·0 I 3000 10 .110" .110" .100 26 2.5 
Rl1004·291O·97·DI 5000 10 .110" .120" .100 26 2.5 
RLI 009·5820·97·0 I 10,000 10 .110" .180" .100 26 3.0 
Rl1007·13770·120·DI 25,000 10 .110" .160" .100 26 2.8 
RLlO03·26670·140DI 50,000 10 .110" .110" .100 26 2.5 
RllOO6-53330·140·0 I 100,000 10 .110" .145" .100 26 2.8 
Rl1004·10455D-155·01 200,000 10 .110" .120" .100 26 2'.5 
RL2004·16.4·59·01 25 20 .220" .125" .156 24 6.5 
RL2007·32.8·59·DI 50 20 .220" .165" .156 24 6.5 
RL2003·62.4·73·01 100 10 .220" .115' .156 24 6.5 
RL2005·124.8·73·01 200 10 .220" .140" .156 24 6.5 
RL2008·187.1·73·01 300 10 .220" .175" .156 24 6.5 
RL2013·312·73·01 500 10 .220" .230" .156 24 7.2 
RL2004·582·97·01 1000 10 .220" .125" .156 24 6.5 
RL2006·657·69·01 1000 20 .220" .150" .156 24 6.5 
RL2007·1164·97·01 2000 10 .220" .165" .156 24 6.5 
RL2009·1446·97·0 I 2500 10 .220" .185" .156 24 6.5 
RL2010·1746·97·01 3000 10 .220" .195" .156 24 7.0 
RL2006·2753·120·01 5000 10 .220" .150" .156 24 6.5 
RL2012·5506·120·01 10,000 10 .220" .220" .156 24 7.2 
RL2006-13330·140·0 I 25,000 10 .220" .150" .156 24 6.5 
RL2012·26660·140·01 50,000 10 .220" .220" .156 24 7.2 
RL2008·52270·155·0 I 100,000 10 .220" .175" .156 24 6.5 
RL3004·6.56·59·01 10 20 .320" .125" .250 24 7.0 
RL3504·31.2· 73·0 I 50 10 .370" .125" .250 24 7.5 
RL4004·174.6·97·01 300 10 .420" .125" .250 24 8.0 
RL4504·3.28·59·01 5 20 .475" .130" .328 22 10.0 
RL4504·15.6·73·01 25 10 .475" .130" .328 22 10.0 
RL4504·116.4·97·01 200 10 .475" .130" .328 22 10.0 
RL7605·6.24·73·01 10 20 .795" .150" .328 20 16.0 
RL7605·58.2·97·01 100 10 .795" .150" .328 20 16.0 

,5300 

Time Temp, Cae!. 
Conslanl al25°C 

(Sec) % per ac 

.9 -3.38 
9 3.83 

10 3.83 
9 4.39 
9 -4.39 

10 -4.39 
10 -4.84 
9 -5.08 

10 -5.08 
9 -5.22 

20 -3.38 
30 -3.38 
20 3.83 
20 -3.83 
30 -3.83 
50 -3.83 
20 -4.39 
20 -3.58 
30 -4.39 
30 -4.39 
35 -4.39 
20 -4.84 
50 -4.84 
20 5.08 
50 -5.08 
30 5.22 
35 -3.38 
45 -3.83 
50 -4.39 
60 -3.38 
60 -3.83 
60 4.39 
70 -3.83 
70 -4.39 

PTC-POSITIVE TEMPERATURE COEFFICIENT THERMISTORS 

CD 

I .;;; 
CD 
a: 

W ,.~ ~ i Temperature 

---.",.1 
Temperature 

Positive Temperature 
Coefficient (PTC) 
thermistors are char
acterized by an ex
tremely large resis
tance change in a 
small temperature 
span. The figure at left 
depicts a generalized 
resistance tempera

ture plot for a PTC. The temperature at which the 
resistance begins to increase rapidly is referred to as the 
switching temperature. This point can' be changed from 
below OOC to above 120°C. 

TYPICAL PTC APPLICATIONS 
• Automatic Color TV Degaussing. Air Flow Measure
ment • Non-Destructive Fuse • Single Phase Motor 
Starting. Liquid Level Sensing. Combination Heater
Thermostat. Arc Suppression. Time Delay Fusing. 
For detailed application notes. write for Bulletin P-7BO. 

,\KeNstone CARBON COMPANY 

Thermistor Division .• SI.Marys, Pa.·15857 
814-781-1591. Telex No. 91-4517 

Distributed by: 
ALLIED ELECTRONICS 
401 E. Eighth St., Fort Worth, TX 76102 (817) 336-5401 
NEWARK ELECTRONICS 
500 N. Pulaski Rd., Chicago, IL 60624 (312) 638-4411 

s.nch Res. in Oper. ReI. Dimensions (in.) Le.d D.C. T.C. flgu .. 
Type No. Poinl Ohms @ 25°C Voltage M.n. MW/oC (Sec.) No. 

±30% 2 A B C D E 1 
Rl3006·50·30·25·PTO 30°C 50.0 25 .30 .06 1,5 .25 24 TC 7.0 35 1 
Rl3006·50·40·25·PTO 40°C 50.0 25 .30 .06 1.5 .25 24 TC 7.0 35 I 
Rl3006·50·50·25·PTO 50°C 50.0 25 .30 .06 1.5 .25 24 TC 7.0 35 I 
Rl3006·50·60·25·PTO 60°C 50.0 25 .30 .06 1,5 .25 24 TC 7.0 35 I 
Rl5506-5·65·50·PTO 65°C 5.00 50 .55 .06 1.5 .33 20 TC 14.0 50 I 
Rl5510·25·65·120·PTO 65°C 25.0 120 .55 .10 .5 .33 22 TAS 15.0 gO 2 
Rl3006·50·7D-25·PTO 70°C 50.0 25 .30 .06 1.5 .25 24 TC 7.0 35 I 
Rl3006·50·80·25·PTO 80°C 50.0 25 .30 .06 1.5 .25 24 TC 7.0 35 1 
Rl3006-50·9o-25·PTO 900C 50.0 25 .30 .06 1.5 .25 24 TC 7.0 35 I 
Rl3006·5D-IOD-25·PTO 100°C 50.0 25 .30 .06 1.5 .25 24 TC 7.0 35 1 
Rl3006-50·1l 0·25-PTO 1l0°C 50.0 25 .30 .06 1.5 .25 24 TC 7.0 35 I 
Rl551 0·32·1l 0·5O-PTO 1l0OC 32.0 50 .55 .10 1.5 .33 20 TC 20.0 80 I 
Rl3006-20·120·25·PTO 120°C 20.0 25 .30 .06 1.5 .25 22 TC 8.0 30 I 
Rl3006-50·120·25· PTO 120°C 50.0 25 .30 .06 1.5 .25 24 TC 7.0 35 I 
Rl3312·200·120·50·PTO 120°C 200.0 50 .33 .12 1.5 .25 20 TC 12.0 40 I 
Rl5505·2.5·120·20·PTO 120°C 2.50 20 .55 .05 1.5 .33 20 TC 14.0 50 I 
Rl5505·5·12D-20·PTO 120°C 5.00 20 .55 .05 1.5 .33 20 TC 14.0 50 I 
Rl6306-1l·120·20·PTO 120°C 11.0 20 .63 .06 1.5 .33 20 TC 15.0 70 I 
Rl8206-4·120·30·PTO 120°C 4.00 30 .82 .06 1.5 .33 18 TC 20.0 80 I 

TYPICAL CONFIGURATIONS 

i,Aj --Js/-- ,,:1 i ~A~ --lSI-- o ~sf.-
~fu tll Pi~ COPPERI~ 

t""D-f' ..L. CONTACTS 

I'-D-j' ..... E(AWG) 
r-D1 E(AWG) E(AWGl 

Fig1 (STRAIGHT LEAD) Fig 2 (INSIDE KINK) Fig 3 (OUTSIDE KINK) Fig 4 (NO LEADS) 

NOTE: 1. Lead Material: TC = Tinned Copper. TAS = Tinned Annealed Steel. 
2. Operaling Vollage: D.C. or 60Hz A.C. (for higher voHage req.-contact factory). 
3. The specificalions and configurations shown above are typical of standard items. Special 

characteristics, deSigns and alternate phYSical sizes are available upon request. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2439 
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stone POPULAR PTC 
CIRCUIT APPLICATIONS 

\ 
\ 

v 

NON-DESTRUCTIVE FUSE 
~ 

-..::-

\~
\ 

\ 
\. 

SEVERE FAULT 
LOAD LINE 

NORMAL OPERATION 
LOAD LINE 

SWITCH 
POINT 

~ 
z 

~ 
iii 
w 
a: 

CIRCUIT 
LOAD 

SWITCH 
TEMPERATURE 

101 L-____ -+~. ________ _ 

TEMPERATURE 
A large resistance change in a small temperature span 
best describes PTC thermistors. The temperature at 
which the resistance begins to increase rapidly is known 
as the "switching temperature." Because of this trans
formation, PTC's are an ideal component for circuits 
where the built-in switching temperature can be used to 
advantage. A few of the many applications are shown 
on this page. 

In normal operation the PTC dissipates minimal power keeping its body tem
perature well below the switch temperature If a fault of sufficient magnitude 
occurs. additional power drives the temperature of the PTC up to the switch 
temperature. At this point additional power becomes available to the PTC, and 
the only stable operating point is at a much higher resistance than the switch 
temperature resistance as shown in the illustration above. 

MOTOR STARTING 

In the above circuit the PTC thermistor replaces the troublesome 
starting switch in a single-phase motor. When the circuit is energized 
thePTC has a low resistance and permits most of the line voltage to 
be applied to the starter winding. As the motor starts, the PTC heats 
up until the switch temperature is reached at a rate determined by the 
thermal ine'rtia of the PTC and current flowing through the starting 
winding. At this point,· the thermistor rapidly changes from a low 
resistance device to a high resistance unit, and the steady state 
power applied to the PTC is very low causing the current through the 
starting winding to be negligible; 

ARC SUPPRESSION 

v 
LOAD VOLTAGE 

TIME AFTER 'SWITCH 
IS OPEN 

In the above illustrations the PTe switches from a low resistance to a 
high resistance when the switch is opened. The low resistance of the 
PTC provides effective arc suppression, and the subsequent PTC 
switching action transfers essentially all of the power supply voltage 
from the inductive load to the PTC element. 

Write for PTe Bulletin P-780 and technical 
article "Heat switches the PTe Thermistor." 

AUTOMATIC DEGAUSSING 

DEMAGNETIZATION 
COIL 

CURRENT 

When the switch on the above circuit is closed, a high percentage of 
the line voltage is impressed across the demagnetization coil. Within 
a short period of time, the PTC self-heats, switching from a low 
resistance level to a high resistance, and thereby decreasing the 
demagnetization coil current to near zero. The length of time for this 
switching action to occur is a function of the power applied to the 
PTC and its thermal inertia 

COMBINATION HEATER-THERMOSTAT 

0-
APPLIANCE 

TEMPERATURE 

.... / CONSTANT WAnAGE 
......... - HEATER 

.... ""'.... (NO THERMOSTAT) 

/' 
PTe HEATER 

AMBIENT TEMPERATURE 

PTC thermistors provide an economical method of tem~erature con
trol by combining the function of the heater and thermostat in one 
ceramic pellet. This thermostatic action is accomplished by the steep 
PTC characteristic. As the ambient temperature rises, the resistance 
of the PTC is increased. thus reducing the input power to the circuit 
maintaining a relatively constant temperature. 

\~eNstone CARBON COMPANY 

Thermistor Division. St. Marys, Pa. 15857 
814-781-1591. Telex No. 91-4517 
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CARBON COMPANY 

GLASS ENCAPSULATED THERMISTORS Miniature negative temperature coefficient thermistors with broad 
. t I H f II I d I 'd II t resls ance va ues. erme Ica ysea e g ass cases proVI e exce en 

Styl. 1 Conllguralions Ratio Temp. Coell. environmental protection from physical and chemical disturbances at %/oC Type No. R @ 25°C DOC/50°C 25°Cf125°C @ 25°C temperatures to 204° C (400° F). 

AL03006·624-73·GI IK±IO% 7.15 19.12 -3.93 rAWG24 + 
AL03006-1248-73·GI 2K±IO% 6.85 19.22 -3.93 0 .075 MAX DIA 
AL03006-5818-97 -GI 10K±IO% 9.13 29.27 -4.42 

~'''I ·1 
4 

AL03006-11.7 K-98-G I 20K±IO% 8.87 29.70 -4.47 
AL03006-29090-97-GI 50K±IO% 9.13 29.27 -4.42 

MAX • 

"'" AL03006-58180-97 -G I 100K±IO% 9.13 29.27 -4.42 .125" .±. .10" 

AL03006-IIOK-130-GI 200K±IO% 11.29 44.90 -4.96 I Conllguratlons I Time Consl.ISecondsl I Dlss. Consl.IMW/oCI I Max. Temp. I 
Al03006-535K-145-Gl 1 Meg±lO% 12.69 52.90 -5.13 I Style I I 3 I 2.0 I 204°C (400°F) I 

INRUSH CURRENT LIMITERS Protect against high peak current surges at turn-on until the inrush has subsided. Keystone's 

No Load Slea~y State 125-C Amblentl No Load Stea~y Siale 125'C Ambienll 
Max. Type Res. @ 25' C Current Appro,. Resislance 01 •• 

Type Res. @ 25-C Current Approx. Resistance Max. 
01 •. 

NTC Thermistors are available in disc style with crossed 
leads in eight types with "cold" resistance values @ 
25° C from .5 to 120 ohms. All parts are insulated. IOhmsl IAmpsl Under Load (Ohmsl (Ohms, IAmpsl Under Load IOhms' 

CL-l0 .7 6 .120 BOinch CL-SO 120 

8 .OS5 
10 .085 CL-l00 .5 
12 .030 

CL-20 l3 4 110 60 Inch 
5 080 
6 .060 

CL-30 2.5 6 .OSO .BOinch CL-120 10.0 
7 .070 
8 .060 

CL-40 5 5 .140 .80 Inch CL-140 50.0 
6 .110 

CL-50 7.0 3 .300 .80 Inch CL-160 5.0 4 .200 
5 .160 

CL-60 10 2 .650 .80 Inch 
3 .3S0 CL·I60 16.0 
4 .260 
5 .200 

CL-70 16 3 .350 .80 inch 
4 .140 CL-200 25.0 

CL-80 47 2 .850 .80 inch 
3 500 

1 3.000 
2 1.200 
4 .100 
8 .050 

12 .030 
16 .020 
20 .010 

.6 1.020 
1.3 420 
1.7 280 
.3 4.560 
.5 2380 

1.0 lO10 
.8 .740 

2.0 270 
2.8 180 

.5 2.170 
8 1.280 

1.0 .9S0 
17 .560 
4 3.060 

.8 1.310 
lO lOOO 
l7 .850 

.S5 inch 

.S5 inch 

.45 inch 

.50 inch 

.60 inch 

.60 Inch 

.60 inch 

A1 .,1111 n: ~ 2 LEADS TINNED T 
~?:PER AWG .' 1.~" MIN. 

(.040 DIA.) .- J.-

AC """'iNPUT 
LINE~ 

-I r-~~r 

NTC 300V DC 

.. NOTE: The load characlensncs lISted above are offered as a gUideline only. Th. results may differ due 10 mounllng, ambient, etc. 

PTC OVERTEMPERATURE PROTECTOR for TRANSISTORS 
Positive Temperature Coefficient (PTC) thermistors - act as solid
state switches. They are conveniently wired into a circuit board to 
prevent destruction of a power transistor. 

PTC's are bonded to a tab which is mechanically mounted to the 
power transistor package. The PTC thermistor measures the surface 

PTC SURFACE TEMPERATURE SENSORS 

TYPE NUMBER SWITCH TYPE NUMBER SWITCH 
TEMP_ °C. . TEMP.oC. 

RL2006·100·3Q-30-PTI 30 RL2006-1oo-80-30-PTI 80 
RL2006-100-40-30-PTl 40 RL2006·1OQ-90-3Q-PTI 90 
RL2006-1oo-5Q-30-PTl 50 RL2006-1oo-1OQ-3Q-PTI 100 
RL2006-10Q-6Q-3Q-PTl 60 RL2006-1OQ-11Q-30-PTl 110 
RL2008-1OQ-7Q-30-PTI 70 RL2006-1OQ-120-30-PTI 120 

SPECIFICATIONS: 
1_ Resistance @ 25° C: 1 OO~ ± 30% (70.1"\..-130.1"\.). 

2. Switch temperature per table is defined as temperature at which 
the measured resistance is two times the measured resistance @ 
25°C. 

3. Maximum voltage that can be applied to the device in DC or 60Hz 
sinusoidal wave form AC is 30 volts. 

4. Maximum operating temperature 140°C. 

5. Dielectric withstand between PTC element and aluminum tab is 50 
VDCmin. 

6. Basic construction: .200" dia. x .060" thk. PTC disc with radial 
leads attached to an anodized aluminum tab. 

7. Physical design - per Figure 1. 

8. Optional resistance values, switch temperatures and physical 
designs are available upon request. 

temperature of the transistor. When the temperature of the transistor 
case reaches a critical pOint, the PTC switches and turns off the drive 
circuitry for the transistor. This action prevents it destruction. Then, 
as the transistor cools, so does the thermistor, automatically resetting 
itself to once again guard the power transistor. 

Ci¢ 

I 
.250" MAX. 

.L...:LI i ! 
------c .050" UJOT" 

r 2 LEADS, 
TINNED COPPER 

I ~ :::::="""", AWG '24 (020" OIA.1 

" "'----:C THERMISTOR EPOXIED TO TAB 

""-ANNOOIZED ALUMINUM TAB 
COLOR: RED 

\KeNstone CARBON COMPANY 

Thermistor Division. St. Marys, Pa. 15857 
814-781-1591. Telex No. 91-4517 
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THERMAL COMPONENTS 

TEMPERATURE SENSING SWITe 
TEMPERATURE SENSING REED SWITCHES 
PMS SERIES 

, " . . 
Midwest Components, Inc: has now packaged the reliable tem-: 
perature sensing reed switch in a convenient and easy to use 
housing. The molded plastic body offers the additional advan
tages of complete moisture and. dust protection at an economical . 
price. . ~ 

This rugged switch can be quickly mounted with a screwdriver. 
An indentation on the housing also facilitates attachment by 
ordinary hose 'clamps or clip hardware supplied by the user. 
Type A (normally open) or Type B (normally closed) switches 
may be used in this new package. 

CONTACT ARRANGEMENT SPST Form B (NC) 

CONTACT RATING Watts - 10W maximum 
Volt Amps. - 12 V.A. maximum 

VOLTAGE Volts D.C. - 100 VDC maximum 
Volts A.C. - 120 VAC maximum 

CURRENT Carry - 1 amp maximum 
Break'-1 amp maximum 
Make - .5 amp maximum 

SWITCH TEMPERATURE - NOMINAL 5° increments starting at 0° C 

TOLERANCE ±5°C 

RESET DIFFERENTIAL' 10°C maximum 

1.450 r ·,.·500---, 

SPST Form A (NO) 

Watts - 10W maximum 
Volt Amps - 12 VA maximum 

Volts D.C. - 100 VDC maximum 
Volts A.C. - 120 VAC maximum 

Carry - 1 amp maximum 
Break - 1 amp maximum 
Make - .5 amp. maximl:lm 

5° increments starting at O°C 
±SOC 

10°C maximum 

KEY TO ORDERING: 

PMS xxx "( N t t 
Temp SWitch Temp tn·e Lead Length In Inches 

.290 

2.10 . 
2.05 

TEMPERATURE SENSING REED SWITCH PROBES 

Now Available ... 
The ultra reliable temperature sensing reed switch in a co'nvenient 
probe assembly. Probe is designed for liquid temperature sensing 
on auto, truck, compressor, or equipment cooling systems. Rug
ged brass body is hermetically sealed against harsh environ
ments. SWitching temperatures are available from .. lOoe to 
150°C. 3 million operations are possible at full rated load. 

SPECIFICATIONS 

1/4" Quick 
Connect __ 
Tab 

CONTACT ARRANGEMENT SPST Form B (Normally Closed) • 
CONTACT RATING Watts - lOW maximum 

Volt Amps-12 V.A. maximum 
VOLTAGE Volts D.C. - 100 VDC.maximum 

.75" Hex 

I 
3/8" Pipe Th read 

PHYSICAL DIMENSIONS 

Volts A.C. - 120 VAC maximum KEY TO ORDERING: 
CURRENT Carry - 1 amp maximum TS XXX B P 

TOLERANCE 
RESET DiFFERENTIAL 

IIOWEST 
OMPONENTS 
NC. 

Break,- 1 amp maximum 
Make - .5 amp maximum 
±1O"C 
l00c max;m"um 

t t t t 
Temp. Switch Activation Temp. (OC) Form Probe 

EXAMPLE: TS100BP 

MIDWEST COMPONENTS INC. 
P.'O. Box 787/1981 Port City Boulevard 
Muskegon, MI 49443/(616)777-2602jTWX:510-394-4130 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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JEMPERATURE SENSING SWITCH~ 
CONVENIENT AND RELIABLE 

TEMPERATURE CONTROL ~,,"ROT< 
Miniature temperature switches use an electro-ceramic element j j 

instead of a bimetallic switch. The Reed Switch Temperature Cp~) 7 
Sensor works on these two principles: a reed switch actuation 
occurs because of changes in strength of a magnetic field in the 
vicinity of the contact gap; and certain materials exhibit great TOROID MAGNETS 
changes in magnetic reluctance when the temperature is varied 
in the vicinity of the material's curie temperature. 
The unit has good response time, and is operable in a variety of rosive liquid temperature control, food freezer thaw warning and 
atmospheres and solutions. Variations in configurations suitable cooling fan stop indication. This switch replaces many thermally 
for installation in automotive engine crankcases and automatic actuated devices now used where increased life is required or 
transmissions, or mountings for use in computer cabinets are protection of the switching contacts from adverse environments 
possible. Other applications include oven over-heat alarms, car- is deemed desirable. 

EPOXY PACKAGED SWITCHES= -
l!oOtoilAX 

2!1(1to11 ... Ilel~ .... ml 
j NO @~mml _.. 02001 .. ~'''o" Switches feature small size for fast response. -,,~J= 

I~I ,--, Ilr Eopxy package resists most chemicals and 

~--L I' is good for use up to 125°C. Standard units IH4 .... ml, I 
from DoC to ±125°C are available in five _1 ___ :~~~~~ __ 

I2109mml 

1110l'tOM 

. degree nominal increments. 1 .... %mml 

SPOT Form C SPST Form B (NC) 

SPECIFICATIONS 
SPST Form A (NO) 

SPST Form B (NC) SPST Form A (NO) SPOT Form C 
CONTACT RATING Walts - lOW maximum Walts -lOW maximum 

Volt Amps - 12 V.A. maximum Voll Amps - 12 V.A. maximum 
VOLTAGE Volts D.C. - 100 VDC maximum Volts D.C. - 100 VDC maximum 

Volts A.C. - 120 VAC maximum Volts A.C. - 110 VAC maximum 
CURRENT Carry - I amp maximum Carry - I amp maximum 

Break - I amp maximum Break - I amp maximum 
Make - .5 amp maximum Make - .500 amp maximum 

OPEN TEMPERATURE - NOMINAL 5° increments starting at DoC 5° increments starting at DoC 
TOLERANCE ±5°C ±5°C 
RESET DIFFERENTIAL 10°C maximum 10°C maximum 

FREEZE SENSORS ===== 
CONTACT ARRANGEMENT SPST Form B (Normally Closed) 

CONTACT RATING Walls lOW maximum 

.The Solar Freeze Sensor. Catalog Number TS-5BI. 
Volt Amps 12 VA maximum 

was developed to provide controller activation before VOLTAGE Volts 0 e 100 VDC maximum 

=T-~ " .. , .. freezing conditions damage collector. This activation 
vons A C 120 VAC maximum 

wilt then provide recirculation or drain down to pro- CURRENT Carry I amp maximum _ --.f-;;;;;= 
Break I amp maximum 

i ---.FI--' tecl system. To meet the needs of high temterature Make 5 amp maximum 
exposure. the switch is packaged to with stan 400°C. ACTIVATION ITEMPERATURE FALL) I_7°C . r I 
Switch has also found application as road surface 

RESET (TEMPERATURE RISE) 10uC maximum : L,~':,~,,:, I ' freeze indicator, refrigerated van warning sensor and 
is widely used as a frost sensor in the agricultural OVERALL LENGTH 11)90" nommal "''', .. ,, .. 

,on .. , ""HI 

industry. DIAMETER 325" maximum 

WEIGHT 16 grams 

HIGHTEMP. SWITCHES == 
CONTACT ARRANGEMENT SPST Form B (Normally Closed) 

CONTACT RATING Watts lOW maximum 
Voll Amps 12 V A maximum 32!>UAX 

In addition to the three standard temperature switch- VOLTAGE Volls D C 100 VDe maximum rl es. we now offer. a high temperature Form B version. Volls A e 120 VAC maximum ~ h '''0'' This new hi~h temperature version is available from CURRENT Carry I amp maximum 
OOC to 250 C. Typical applications include sensing Break 1 amp maximum 

I II 
~ 

~ 
temperature increases in temperature chambers. Make 5amp maximum 

1 I instrumentation, liquids. semi-solids or solids. TOLERANCE ±lOoC n~MAj( 

lla41~ Innlf 

RESET DIFFERENTIAL WOC maximum 1590NOM 

OVERALL LENGTH 1590" nominal 
140]86''''"' 

DIAMETER 325"mUlmum 

WEIGHT 1 6 grams 

IIOWEST MIDWEST COMPONENTS INC. 
• OMPONENTS P_O. Box 787/1981 Port City Boulevard 

NC. Muskegon, Mf 49443/(616) 777-2602/TWX: 51 O~394-4130 
. --- ---- ----- ... ---- - _._._--- - -
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~~ -NTC THERMISTORS 
• HIGH TEMPERATURE SENSORS 

SPECIFICATIONS 
H·Series Hermetically Sealed Thermistors are small.,rugged. and good for 

TypicllChlrlcleristic:s 

J,lse up to 40QoC. Uniform di!11ensions make them desirable for automatic C.t.IOI Number 1H-104 1H-503 1H-203 2H-103 2H-502 2H-202 4H·105 4H·504 4H-204 
insertion in' printed circuit boards. Dume! leads are weldable and/or Zero Power Reslslance @ 25°C, 

solderable. OHMS ± 10% 100."00 50,000 20,000 10,000 5,000 2.000 1,000,000 500,000 200,000 

OUTLINE DRAWING R25°C 
(Dimensions in Inches) ReSistance RatiO; RIZS,°C 29.85 29.85 29.85 1988 1980 1980 4878 4878 4878 

FI~ I~I mlillwatts 

al ~ 150 8 DISSipation Constant (ll); °c 2· 2 2 2 2 2 2 2 2 
. 8 

O-L 
Thermal Time Constant (T); (sec.) 8 8 8 8 8 8 8 8 8 

(oC) 400 400 400 400 400 400 400 400 400 

[GOld PI~'ed Oumet L .. d, 

Malt'mum Operatmg Temperature; (of) 752 752 752 752 752 752 752 752 752 
~.070 Oia. Glass Envelope 

H2~ AWG. (.0201 Dia.) TypiicalChlrlelerislies SPECIFICATIONS 
CallIol Number PIH10, PIH901 PIH.03 PIH70] ,IH60] PIH503 PIH403 PIH]O] P'H20] ,IHID] 

.• PRECISIONH SERIES 
~t~:~~:eslstanGe @ 25°C. 

Developed from our standard H~Series device is an ultra-precision sensor lOOK 90K 80. 70K 60K 50K 40K 30' 20K 10K 
for applications needing tracking ability over a wide temperature range. R250C 

Tighter tolerance assures less error and interchangeability from sensor to Reslslance RatiO; R125°C 29.85 29.85 29.85 29.85 2985 2985 29.85 29.85 2985 2985 

sensor. H·Series Hermetically Sealed Thermistors are small. rugged, and mlillwatts 
good for use up to 4000.C. Gold plated Dumet leads are weldable and/or DISSipation Constant Ill); °c 2 2 2 2 2 2 2 2 2 2 
sold.erable. . Thermal Time Constant (T). (sec) 8 8 8 8 8 8 8 8 8 8 

M'lumum OperatinK Temperature. 400 400 400 400 400 400 400 400 400 400 

• PRECISION INTERCHANGE PROBES 
The :;tringent needs of the solar heating industry 
are met with M.C.I.'S precision sensor. This 

T,pic.1 Characteristics sensor provides an interchangeability of ±} °c 
Of better. The sensor element can withstand con- AP· AP· AP- AP- AP- AP- AP- AP- AP- Ap· 
tinuous temperatures of 400°C without damage C.t.101 Number IHI04 IH90] IH803 IH10] IH603 1H503 IH40] IH303 IH203 IHIO] 
caused by high static conditions. Solder jOints Zero Power ReSistance @ 2SoC. 
are eliminated in this probe to provide greater OHMS ± 2% lOOK 90K 80K 70K 60K 50K 40K 30K 20K 10K 
temperature exposure capabilities and increased R2SoC 
reliability. Only teflon leads and insulation are ReSistance RatiO; R12SoC 2985 2985 29.85 2985 29.85 29.85 2985 2985 29.85 2985 
used throughout the assembly making this de- milliwatts 
vice ready to mount in the manufacturer's probe Dissipation Constant I§) °c 2 2 2 2 2 2 2 2 2 2 
housing or Ilse as is. Thermal Time Constant (T); (sec .• 8 8 8 8 8 8 8 8 8 8 

fr"~"··· I 
... : .... ~.~::{,: .. i .. , ... =-ccggg;;;: = I ORDERING INFORMATION: 

APIHIOJ-6 
[ .. "" ...... , ....... ] [" ... " •. , .. ] 

• PLASTIC MOLDED SENSORS 

~:~ 
. \\ 

G'.~~ The plastiC molded sensor is designed for high accuracy. 
ease of assembly, and ruggedness. Its resistance changes 
with temperature to provide accurate inputs to electronic 
controls. Applications include enerty management, solar, LOW PROFILE STANDARD and industnal controls. Molded ody resists extreme 
environments. 

9RT1H· 9RT1H· 9RT1H· 9RT1H· 9RT1H· 9RT1H 9RT1H· 9RT1H· 9RT1H· 9RT1H· 
CATALOG STANDARD 510 520 530 540 550 560 570 580 590· 600 
NUMBER LOW 9RT1H· 9RT1H· 9RT1H· 9RT1H· 9RT1H· 9RT1H 9RT1H· 9RT1H· 9RT1H· 9RT1H· 

PROFILE 610 620 630 640 650 660 670 680 690 700 

. Zero Power Resistance @ 25°C; 10K 20K 30K 40K 50K 60K 70K 80K 90K 100K 
OHMS t 2'110 

Resistance Ratio; R 250 C 29.85 29.85 29.85 29.85 29.85 29.85 29.85 29.85 29.85 29.85 ---
R125°C 

Max. Operating Temp. 105°C 105°C 105°C 105°C 105°C 105°C 105°C 105°C 105°C H)5°C 

• TEMPERATURE COMPENSATION AND SENSING Oisc Series Thermistors are small rugged Thermistors with close 

Ohms@ Res_ Ratio Diss. Const. Time Oia. 
electrical tolerances. Their small mass Rives short thermal time con-
stants, yet they are not so. small that It is difficult to handle them. 

Type 25°C 25°C/125OC MW/oC Const. In. The tinned copper leads. are easily soldered into electrical circuits. 
40101 lOOK 48.78 4 12 .1 
40103 50K 48.78 4 8 .1 
10051 20K 29.85 2 4.5 .05 

I J 
10101 10K 29.85 4 12 .1 

I 
10103 5K 29.85 4 8 .1 

I I 10201 3K 29.85 8 34 .2 
10501 IK 29.85 19 140 .5 
20054 IK 19.80 2 3 .05 
20102 IK 19.80 4 10 .I 
20104 500 19.80 4 6 .1 
20202 300 19.80 8 24 .2 
30504 5 12.95 15.5 70 .5 
40051 200K 48.78 2 4.5 .05 

lOWEST MIDWEST COMPONENTS INC. 
OMPONENTS P.O. Box 787/1981 Port City Boulevard 
NC. Muskegon, M I 49443/(616) 777 -2602/TWX: 510';394-4130 
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MPSISTOR_U~~i~---ISi1{i~VARISTORS 
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The Tempsistor© is a temperature compensator 
designed to offset the temperature drift of 
metallic and silicon based semi-conductors. 
Applications include pressure transducers, opto 
amplifiers, inductive motor. controllers, and 
automatic gain controls. Small size can replace 
1/8 watt or larger resistors. 

The Tempsistor<' is available in resistances 
from 10 to 15,000 ohms at 25°C. 

Resistance Ratio Temperature Characteristics 

Temp. R / R Multiplier 

RESISTANCE VALUES (Ohms) 

°c of 1O-56n 68-820n 1·2.7Kn 3.3·IOKn 

-25 -13 73 .65 65 61 

0 32 .86 .82 .81 .83 

25 77 1.00 1.00 1.00 1.00 

50 122 1.15 1.21 1.\9 1.19 

75 167 1.32 1.44 1.39 1.37 

100 212 1.49 1.68 1.58 1.52 

125 257 1.68 1.94 1.75 

150 302 1.89 2.21 

art! 11l1r1t:h,,~ K·Serieli 

BEAD PROBESe 
Glass coated bead Thermistors feature SMALL SIZE. FAST RESPONSE, and 
improved HIGH-TEMPERATURE STABILITY. Leads are fired-in platinum
iridium. Bead probes, incorporating the bead in the tip of a glass probe, offer 
the additional advantages of more rugged construction in an easy to mount 
package which can be used in liquid media. Tinned Dumet leads are supplied 
on probes. The maximum operating temperature for beads and bead probes 
is 400°C. .100 M.a. ;: .012 Tinned 

-------= r ,.004 PHr) -1-:-~ '" Nom L. "AWG ." r-c O.m .... ,,' 

=:=C\=I--="=<m="==~ ~~::!~~nD::c:~:r T~"~'f~ 3/4 --j 

FIGURE I 

ZetQ Power 
Resistanceal l5°C Calafog 

TYPE ohms :'20% Number 

2.DOO !!IG·20250 
10,000 81G·\l1350 

BCMI 15000 81G·1535U 
Pr(Jbe 50.000 81G·51115(J 

1500QO lUG 1545(1 
500nOO I\IG·~n4~11 

I.UOD.UOD BIG·IOS~(J 

'Be"d pfobesalsa .. va"able In 2"Ienglhs 

DISSlpAlion ThelmillTime 
Resistance RallO Conslantl61 Conslant Figure 

R2S"C/RI2SoC:!:: S'lu Mlthwatbl C 1ft S~cond5 Number 

1')1\ 

7') H~ 

7'1 H~ 
I~ II 
I'll 

Midwests' Varistors offer inexpensive answers to problems of 
transient, surge, and lighting suppression. Energy handling capa
bilities are limitless depending upon size and construction of devices. 

I I 

SMALL TYPE DISCS DESIGNED 
FOR PROTECTtON OF 
CONTACTORS, RELAYS, AND 
'SOLID STATE COMPONENTS 

3" (76.2) AND 6" (152.4) 
DIAMETER DISCS FOR MEDIUM 
POWER APPLICATIONS ALLOW 
FOR CUSTOM ASSEMBLIES FOR 
POWER SUPPLY COMPONENTS 

Maximum Values Specifications 

Peak Discharge 

Continuous Contin- Dis-
Gi~~I~a~~ f8[s_ DC Test Voltage 

Operating uous charge charge Current 1\ Current 
Voltage Power C(&~~i~y Catalog (Volts) Rating (Volts 

Number (DC) (AC) (Watts) Seconds) (Amps) (Volts) ±20)% (Amps) 

.5" 112.7) DlA. 

70D5010 150 135 .25 30 .10 400 175 .001 
6805010 60 54 .25 30 .10 200 75 .0025 
6705010 30 27 .25 30 25 100 35 .005 
6505010 15 13.5 .25 20 .25 60 15 .010 

.75" 119.05) DIA. 

l! D7000 150 135 75 50 .125 400 175 .005 
6807000 60 54 .75 50 .25 185 70 .0125 
6607000 30 27 75 50 .25 185 70 .0125 
6307000 15 13.5 75 50 .50 100 35 .025 

1.0" (25.4) DIA. 

71010000 300 270 1.5 275 .25 1000 350 .005 
68010000 150 135 1.5 275 .50 575 175 .010 
66010000 60 54 1.5 275 1.0 305 70 .025 
63010000 30 27 1.5 275 1.5 175 35 .050 

3" (76.2) DIA. 

7lW30l00 1500 1350 3.5 9,250 10 7500 1800 0.0025 
69W30100 300 270 3.0 5.100 1.5 1350 520 0.050 
68W30100 150 135 3.0 5,100 2.5 800 230 0.050 
67W30l00 60 54 3.0 1.700 5.0 250 85 0.100 
66W30100 30 27 3.0 1.700 5.0 150 36 0.100 
63W30100 15 13.5 3.0 1,350 10 lOa 25 0.500 
62W30100 7 6.3 3.0 1,100 10 40 9 0.500 

6" 1152.4) DIA. 

69W60100 275 250 10 22,500 10 1200 550 0.500 
68W60200 200 180 10 22,500 12.5 990 400 0.500 
68W60100 150 135 10 22,500 15 780 300 0.500 

!!~~!~!S~OR_S ----,= I 

FOR SWITCHING POWER SUPPLIES. 
" 
~ ~ ~ 

I 
Switching power supplies- present " 
high initial currents due to filter n." ~ ., . capacitor impedance upon turn, 
on. The use of Midwest's NTC 
(Negative Temperature Coefficient) 

3" (76.2) AND 6" (152.4) 
ASSEMBLtES FOR HIGH liNERGY USES, ALL UNITS HAVE 

STANDARD BRACKET MOUNTS AND SOLDER LESS 
TERMINALS FOR FAST CONNECTION 

Continuous DC Continuous Power Discharge 
devices limits this current to a low 
valve. After current flow their re-
sistance becomes negligible and 
offers little voltage drop. 

MCI PIN Descriplion FIG. Sile 
D204CS Radial Leaded OISC 2" Dla 
D304CS Radial Leaded DISC 3" Ola 
0504CS Radial Leaded DISC A 5" Ola 
Dl52CS Radial Leaded DISC 15" Ola 
El52CS Radial Leaded DISC 15" alii 

IAMCS Assembly 75" Ola 
lA9CS Assembly 15" Dla 
2AOCS Assembly B 15" Ola 
3A9CS Assembly 15" Ola 

IIOWEST 
OMPONENTS 
NC. 

Catalog Operating Voltage Loss in Capacity 
Number Rating (Volts) Operation (Watts) (Watt-Seconds) Type 

9RV3A12 150 3 5,100 
9RV3AI4 300 3 5,100 
9RV3A15 600 6 10,200 
9RV6A4 150 40 90,000 
9RV6A5 300 20 45,000 
9RV6A6 275 10 22,500 
9RV6A7 275 20 45,000 
9RV6A8 275 30 67,500 
9RV6A9 275 40 90,000 
9RV6AI0 550 20 45,000 

Muimum Hal Resistance >-Cold Resislance Applied At Specilied ... 
a125°C Currenl Current '" III Ohms 1 Amp 15 Ohms 

c..> 
C 

10 Ohms "l Amps 5U Ohms '" 5 Ohms .1 Amps 14 Ohms '" 25 Ohms 4 Amps HI Ohms 
25 Ohms 5 Amps 12 Ohms 

9RV6A65 550 120 270,000 
9RV6A55 ' 550 240 540,000 

j I~ Ohms 15 Amps 1·1 Ohms '" IOhm 10 Amps 055 Ohms Q 

IOhm 12 Am~s 045 Ohms '" IOhm 15 Amps OJZ Ohms 

MIDWEST COMPONENTS INC. 
P.O. Box 787/1981 Port City Boulevard 
Muskegon, MI 49443/(616) 777-2602/TWX: 510-394-4130 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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SPECIALTY CERAM 
SELF REGULATING DISPLAY HEATER 
The unique self-regulating heating effects of specially doped ceramics 
are utilized to create a new type heater for liquid crystal or other 
temperature sensitive displays. These devices produce heat at cold 
temperatures and Gurtail heating at normal or high temperatures. This 
feature allows its use in battery operated instruments due to low normal 
current drain. Use of this heater allows a broader application of dis
plays by removing the adverse effects of temperature. 
Heater is attached to reverse side of display with thermally conductive 
epoxies or silicone adhesives depending upon display's thermal co
efficient of expansion or temperature to which it may be subjected. 
Actual performance of the display will depend upon manufacturers 
specifications. 

STANDARD LEADS: 
22 AWG 6" LONG _L_ 

ORDER SIZE· OPERATING 
NUMBER LXW VOLTAGE·· 

CDH001 2.0" x .9" 12-28 AC or DC 

CDH002 3.1" x 1.1" 12-28 AC or DC 

CDH003 3.6'" x .1.1" 12-28 AC or DC 

'Other sizes available.- consult factory. 

OVER TEMPERATURE 
PROTECTORS 
MIDWEST COMPONENTS'. Over Temperature 
Protector provides shutoff or regulation of 
expensive RF or AF Power. Transistors,·.Pr.ll> 
tects against over heating that occurs from . 
output stage component failure, antenna 
breakage, or short conditions. ' 
Unlike fuses or bi-metal elements its action 
is recyclable and has no hysteresis effect. 

Also available: 
• other switching temperature or resistances 

compatible with package constraints, 
• Special lead types or end terminations. 
• Body styles for protection of TRIAC or SCR 

Rectifiers. 

OVER TEMPERATURE PROBE 
9RTlP-SERIES 

This rugged .Probe is designed for over tem
perature sensing on compressors, engines, 
or fluid transfer lines. When over tempera
tures occur its resistance increases by a fac
tor of five or more. This large increase allows 
simple interface with relay or Thyristor con
trols. Probe functions on AC or DC without 
regard for polarity. Stainless steel is used to 
minimize corrosion. 

Order Number 
OTP60.11 
OTP70.11 
OTP80.11 
OTPIOOll 
OTPI2011 
OTP125.11 

. Order Number 
9RTlPI06 
9RTlPIOI 
9RTlPI07 
9RTlPI08 

NOMINAL RESISTANCES 

R@ - 35°C 

5 OHMS 

3 OHMS 

2.5 OHMS 

Switching 
Temp. (Nom.) 

R@ 50°C 

1500 OHMS MIN. 

1000 OHMS MIN. 

750 OHMS MIN 
--

:~ 
Hole fqr 

Resistance 
at2S0 C 
(Ohms) 

100 ± 40% 
100 ± 40% 
100 ± 40% 
100 ± 40% 
100 ± 40% 
100 ± 40% 

Resistance at 
Switching Temperature 

250 OHMS (min.) 
250 OHMS (min.) 
250 OHMS (min.) 
250 OHMS (min.) 
250 OHMS (min.) 
250 OHMS (min.) 

Max. Cont. 
Oper. Temp. 

.lE~ 
':' Ir---'--,I Probe ':' 

Lt Relavor J 
L Thyttstor r ____ ..I 

7,It"Hex 
A 'l"Npt 8 ~"'Npl 

Thread Thread 

Resistance at Activation Resistance at 
2Soe (Ohms) Temperature Activation 

± 40% . ± 5°e Temperature 
2000, 100°C 10,000 
2000 113°C 10.000 
2000 1200 C 10,000 
2000 125°C 10,000 

IIOWEST 
OMPONENTS 
NC. . 

MIDWEST COMPONENTS INC. 
P.O. Box 78,7/1981 Port City Boulevard 
Muskegon, M I 49443/(616) 777-2602/TWX: 510-394-4130 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



THERMAL COMPONENTS 

SWITCHING THERMISmRS~~, 
THE POSITIVE WAY TO SENSE, MEASURE, 
CONTROL, REGULATE AND PROTECT. 

MIDWEST COMPONENTS INC. PTe 
switching thermistors are thermally 
sensitive resistors which exhibit large 
positive increases in resistance with 
temperature. At customer specified 
temperatures the resistance rises 
abruptly from a low value to a high 
value. This resistance shift is 
infinitely repeatable and has no . 
hysteresis associated with its action. 

. • DISCRETE PTCS 

TYPICAL PTC RESISTANCE 
VS. TEMPERATURE CURVE 

1/ 

TEMPERATURE 

Ul 
'::i o 
> 

f---

I-

I--

TYPICAL VOLTAGE CURVE 
VS. CURRENT 

\' 
\ ~f---+- ~ -'i' 

- _. ~-.-, 

CURRENT 

l-

I-

Popular styles for current IImltrng or senSing. Most types come standard with protective I: ........ 0 • coatings. 

.. ". SWITCH W, JIST 
MU.IEI r •. IlMnUTUIE IUlSIAJICE ,au_uus 

100010112 00C=5°C l000hllls::t~" R80oC:l:ScC 
o -35°C 500Dhllls::t40'110 

8°C=IOoC IOohms::t40'llo R@5(l°C-
CiI-15"C :roooo~m$m,n 

.1l0020101 IO"C:!:S"C 2SQoIIIIIs:!:40'II. "'OIO"C:!: S"C= 
CiI-35"C 12S00Ilms.:l:"O~ 

131)025000 30"C:!:5"C 250Ilms:!:20'llo R030"C:!: S"C-
o -5°C 5 IR2S"C:!:20'llo 

140DZSOOI 'O"C:!:S"C 250Ilml:t.50'll. RO SOoC-
02S"C 1250hllll:!:SO'llo 

ISOQlDI12 50oC.:l:S"C 7SDohlll$:3)"" R8~"C:!:5°C_ 
CilZS"C 3.750011 .. ,:1:33'110 

160010116 60"C:5"C IDOolIlII$:l:4O'II. R@l60"C.1:S"C-S.R25"C 
·ClU"c ProlecbweCurrenlLevlll =20",. 

65"C::I:5"C ISoIIlIIs:t 33'1b R06S"C:!:5"C= 
Cl2S"C ISohm,:tU'll. 

16SQlOIll 65"C:!:S"C J5001lIlls::I:3]% R@6S"C.1:S"C-
G25"C 3.750oh .. ,:!:]3'" 

110010117 70"C:t5"C DDollms ::1:40"" ROIO"C:!: 5"C-S.RZS"C 
@2S"C ProlecbwcCurrenlltwel;4Onq 

175015114 15"C.1:S"C 150 ohm, ::t 30% Rlfila"C:tS"c= 
Cl2S"C 1S0ohms:t30'llo 

110010113 80"C:tS"C IDDohllll::!:40"" R@'0"C:!:S"C-S.R25"C 
G2S"C Pr"t""b"C,"refttLu~. = 601111 

'0"C::!:51>( 1501lIlls:40% RGIO"C:tSoC= 
o 25"C 750hllli:t '0'11. 

• CURRENT.LlMITERS 
The ceramic element protects circuits from 
destructive overcurrent cQnditions by switching 
to a high resistance which trims the current 
back to a safe level. The unit then recovers 
automatically when the overcurrent condition 
iscomicted. 
The ceramic current limiter is an inexpensive 
alternative to fuses and fixed resistors. It has 
obvious advantages over all of these since it 
has infinite life, is self resetting which eliminates 
field servicing and will not "flame out" elimi-
nating the fire hazard of fixed resistors. 

ORDER MAXIMUM. MAXIMUM 
VOLTS 

NUMBER o @25°C DC 

. C.CL020.01 1400 125 
CCL060.01 860 150 
CCL100.01 400 150 
CCL140.01 800 150 
CCL150.01 230 150 
CCL300.01 100 70 
CCL450.01 120 100 

F'sI.1 .-11011 .. &1. """ ollon SWIfCH 
DlIUNSlOIS ,.-, flUlIlEIL FIG. 'UIPEI,uUIE 

'1"0,. OS"Thk 180020206 800 C::I:5°C 

65"0..05"Thk ,SOW301IS 80°C::!: SoC 

30",10",15" 8S"C:!:S"C 

78"0..OS"lll. U508011S 9S"C"'S"C 

38"0 .. 05S"TII" 2000'00\2 IOO"C%S"C 

3D"'10"'IS" IOD"C:!:5"C 

3"0,. 20"TII. 22003221( IZO"C::tS"C 

58"0 .. 050"1". 122"C% S"C 

30·,10"015· 223080011 123"C::tS"C 

J"0 .. 20"Th. 225010102 12S"C:tS"C 

30",10",15" 12S°(j..:!:S"C 

340" Ora 240" Til. 127"C"'S"C 

48" Dr. IS"Thk 227060010 lV"C::!:5"C 

AlllEAOS IINNED COPPER I~ MINIMUIrl 

CCl 

DATA COMMUNICATIONS 
LINE PROTECTOR 

Fig. 2 Fig. 3 Fig. 4 

lASE '[Sf IIOMINAl 
R[SISTANCE 'Io.AIIU[IS OIIl[IISIOIiS 

2000ohllls+40'llo R@80oC::t5 0 C_ 4S"IIZ"IIS" 
@2SoC IO.OOOohms:!:40'llo 

300 chillS ... ~O'!b R@80"C:!:S"C '"00 _ '"10 
@15"C 1500"~/IIS :!: 50!!!. ll"lhk 

IOOonms :!:20% R@8S"C"'SoC= 25"0,. 15" Til. 
@2S"C SOD 011"'1 ... 20% 

7500111111 "'33% R@95"C:!:S"C- 30"'10"015" 
@25"C 3.7SOohrll5:!: 33% 

(Oollrrrs:!:'O% R@100"C%5"C- lO"0,.20"TII. 
Cil2S"C 2000Ilml::!:'0% 

6S,,~",s: 38'1b A@IOO"C:!:S"C S.R2S"C 
@ 2~oC Protfct'.~ CU"tnllevel = SOm. 

J2000hllls :!:2S'!i. R@120"C+5"C 30"'10"015" 
Cil2S"C 16.oooollllll:!: 25" 

15001lIlls:!:13% R@122"C:!:5"C 6"00 - 38"10 
@2SoC 3.1S00hms:!:3J'IIo l7"lh. 

80llllli :t40% R@l123"C:!:5"C- 6"0 .. 20"Thk 
@25"C 40ohms.1:'O'M. 

IOOohllls:!:40'llo R@12S"C%S"C-SIR25"C (0·0" 2S"Thk 
@I2S"C Protect,ve C~rrenl Lev~1 '" 100 11'11 

28 ohms :!:21'11o R@12S"C:t5"C- 2e"0'a23"lhk 
@2SoC UOohm,:t27% 

IIOOOhlll$ .... 0"% II@IZ7"C:!:S"C , ... 160"Thk 
i1i12SoC S5000hml % 'O'I!. 

600hllls :t40'll. R iii 12J"C.1:5"C SIRlS"C 6"0" 30"Th. 
@2S"C Pral~GI,veCurlenILenl '" 1251111 

CCl 

,~ 'NT'G'AT'" 
CIRCUIT 

OVER-CURRENT PROTECTION 

CCl CCl 

,~~ 
OVER-LOAD PROTECTION 

Ag.5 

•• alutin 
Coltilll ,.-, 

RESIDUAL CURRENT @ APPLIED VOLTAGE 

NOMINAL NOMINAL 
CON-

DIMENSIONS TINUOUS 
CURRENT 50VDC 100VDC 150VDC IN INCHES 

20 MA 8MA 6 MA N/A .23 dia. x .1 thk. 

60 MA 16 MA 10 MA 8MA .4 dia, x .3 thk. 
100 MA 19 MA 13 MA 11 MA .4 dia. x .3 thk. 
140 MA 23 MA 15 MA 13 MA .56 dia. x .25 thk. 
150 MA. 24 MA 16 MA 14 MA .65 dia. x .32 thk. 
300 MA 31 MA N/A N/A .55 dia. x .14 thk. 
450 MA 40 MA 30 MA N/A .6 dia. x .07 thk. 

IIOWEST 

OM.PONENTS 
NC .. 

MIDW.ST COMPONENTS INC. . 
P.O. Box 787/1981 Port City Boulevard 
Muskegon, MI49443/(616) 777-2602/TWX: 510-394-4130 
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5300 THERMAL COMPONENTS 5300 

Therm-O-Oisc makes disc-powered 
. temperature . controls 

with the reliability you need 
Therm-O-Disc has specialized in building reliable 
temperature controls since 1948. We are the leader in 
the industry. We lead in the design of controls to 
solve customer problems. We lead in the develop
ment of manufacturing processes to insure reli
ability. And, because we have rigid standards of ex
cellence, we insist on 100% calibration checking of 
the bimetal discs, and 100% operation checking of 
the completed controls before shipping. 

There is no need to take chances on temperature 
controls for your products when you can get Therm
O-Disc reliability at no extra cost. Ask us fortech~ 
nlcal bulletins with complete electridal ratings 
recognized by UL, CSA, and international testing· 
agencies. Samples and quotations will be supplied 
on request. . 

HIGHLIGHT FEATURES 
Impact Action: The bimetal disc of each control is 
factory calibrated at both the top and bottom tem
peratures. When the calibrated temperature is 
reached, the snap action of the disc impacts against 
the contacts thus giving high speed contact sep
aration and long life. 

Switch Actions: Automatic reset, manual reset, and . 
Single or "one-shot" operation. 

Flexibility: There are many standard terminals and 
mounting brackets available. The 36TM and 63TM are 
designed for clamp mounting against a surface. 

38T 83TM 36T 

3ST Manual Reset 36T 

36T Stud Mount 36TR 36TM 

(Controls shown actual size) 

GENERAL RATING GUIDE & CALIBRATION CHARACTERISTICS 
[100,000 Cycles] 

Type & Inductive 
-Max_ Resistive 
Temp_ Amperes FLA LRA 

36T 13.75 5.8 34.B 
Upto 
350'F 10.0 2.9 13.0 

63TM 8.5 125VA 
Up to 500'F Pilot Duty 

. Write, call or Telex 
- for technical bulletins, 
. ·samples and quotations. 

Mean Standard* Mfg. 
Volts Differential Tolerance 36T 

AC Available Top Set Point 

120 15° F to ±5°F "Manufacturing tolerances 

100°F to:!: 12°F 
increase as the higher 
temperature cal ibrations 

240 and wider differentials are 
selected. For an extra 

120 BO°F to :!: 25°F charge, these tolerances 

100°F can be reduced by approx-
imately 30% . 

II@ 
15MI5ASDN 

TH ERM-Q-DISC, INCORPORATED 
Subsidiary of Emerson Electric Co . 
Department E 
1320 South Main Street • Mansfield, Ohio 44907 
Telephone 419/756-5911 • Telex 987455 

1-2450 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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BEADS 

PROBES 

RODS 

FLAKES 

ULTRA-FAST 
RESPONSE 

HI-TEMP 

ASSEMBLIES 

TEMPERATURE 
STANDARDS 

ULTRA- STABLE 
THERMISTORS 

THERMISTOR 
CHIPS 

DESCRIPTION 

Glass coated beads 
from .005" dia. to 
.055" dia. 

Enclosed bead at 
tip of glass cylinder: 
.020" dia. to .100" dia. 

Ruggedized bead 
in glass rod: 
.060." to .100" dia. 

APPLICATION 

Temp. measurement & control. 
Gas analysis. Circu it compen
sation. Flow, microwave power, 
small size, fast response. 

Temp. measurement & control. 
Circuit compensation. Liquid 
level & flow. Rugged, easily 
mounted. Fast response. 

General application where op
posite lead ruggedized con
figuration is required. 

Thin Flakes: I R measurement. 
.020" x .020" x .001" to Non-contact temp. meas. 
.120" x .120" x .004". I ntruder alarms. 
Matched units on mounts. Microcircuit applications. 

Response times to 3 ms. 
Probes, insulated lead 
assemblies. 

Where ultra-fast thermal response 
is required, in flow, temp. 
measurement. Catheter ap
plications. 

BULLETIN 

B3 
B5 
B7 
B9 

C-l 
C-3 
C-7 

C-5 

0-1 
0-3 
0-5 

F-l 

.055" dia. beads & 

.060" to .100" dia. glass 
probes, using special 
matls. & processing_ 

Where operating temperatures of 
450°C continuous are required. E-l 

E-3 

Large variety of 
special & standard 
housings. 

Precision temperature 
standards: 0° C to 60.° C 
with calibrations every 
a_atOc. 

Glass probes .0.60." to 
. 10.0." dia. I nterchange
able matched pairs. 
Guaranteed stability to 
0..0.2% or a.aa5°C/year. 

.0.50." x ,0.50." to 

.10.0." x .10.0." sizes; 
bare and epoxy coated;. 
broad tolerance or 
interchangeable. 

Protected thermistor assemblies. 

Laboratory & field temperature 
standards. OEM applications. 

Precision temp. measurement & 
control. Laboratory standards . 

General temperature 
measurement and control 
applications, low cost 

H-l 
H-3 
H-5 

1-1 
1-3 

C-7 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



5500 TRANSDUCERS & ENCODERS 

3rd in a series from The Sensor Consult~nts 

HOWIDPARK 
PARACHUTES 

WITH GREATER 
PRECISION. ; 

'/ 

High overhead, safely out of anti aircraft range, a 
/~~ , 'giant transport scatters its payload of jeeps to the 

(I i': , ' ',\. wind. But trapped in the elevator shaft trajectory' 
j "~~ of a 12,OOO:foot free-fall, the jettisoned cargo 
" ignores the wind, and dives more than 600 feet 

t· 

per second. Locked into long, involuntary cart
wheels, the jeeps plunge like meteors hell·ben:t 
on a rendezvous with ruin. 

Now only 1500 feet above ground, the jeeps 
finally -,suddenly· get a brake. Solid state sensors 
monitoring atmospheric pressure waken para
chutes just in time. Drop accuracy is the result of 
extended free-fall and a reliable signal for chute 
deployment at desired altitude. 

'., '. 
"," 

",,'~1!C7 -. , ... : < 

6 s" t: J 
F'r 

I~C 

.. 1.-

~ 

.' ,"-
\I') 
\V,i, 1 

i' l\ 
\4/ l 
j 'j' 
\/ ), 
, j', 
\V 
t A, "./ \ 

, \{ , 
An atmospheric pressure ;', /\ 
sensor triggers pa~achute Y' ,l 
re~e~ at a preset pomt, per- ~,\ / \ 
mlttmgprolongedfree-fallfor f, 'i 
drift-less drops from high y; 
altitude. :: ~, 

"fA 
'v/\ !, 1\ 

\\ 

Rely on superior 
sensor performance. 

The altitude sentinel! deployment trigger for 
aerial cargo delivery is a Type 140PC sensor - the 
same product relied upon to monitor air pressure 
to pump the pioneer artificial heart. Blue-chip 
performance is due, in part, to a silicon chip sens
ing element with ion-implanted, instead of dif
fused, piezoresistors. And unlike other strain
,sensitive sensors, this one shrugs olIvibration and 
shock - as evidenced after a "no chute" dismount 
had left it implanted, but not diffused, in test-site 
topsoil. 

Two-hour exposure at 50,000 feet doesn't faze 
it. Yet -despite withstanding thermal and mechan
ical stress per MIL-SID-BI0 - this sensor is 
stocked and priced for "commercial" application 
in automotive diagnostics, ventilation systems, 
and process control. ' 

Tell us how we might help you. 
Barometric pressure sensing is also a task for 

the temperature-compensated, 0-15 psia 140PC 
sensor in flight data "crash" recorders, and in 
military squib systems. But where price or size 
outweighs other considerations, the Type 130PC 
sensor is the popular choice ... as on one-shot 
weather balloons; portable, electronic surveying 
equipment; and desktop digital barometers. 

We'd like to tell you more abou~ our many 
sensors for measuring pressure, and about sen' 
sors for monitoring current, or signalling posi
tion. Just tell us howwe can help. Contact MICRO 
SWITCH, ,The Sensor Consultants, Freeport, IL 
61032; phone B15-235-6600. 

, 1bgether, we can find the answers. 

MICRO SWITCH 
a Honeywell Division 

5500 
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BBI 
ENCODERS 

Position :: Transdacell. 
Shalt Angle. Shalt Angle. Angle ' Transducell. Position. Transducers 

Manufacturer Absolute Incremental Optical Contracting IndIcators LVOTS Inclinometer Displacement Linear Ultrllonic 

BEl ElectronIcs 1·2459 1·2459 1·2459 

Blatek 1·2461 

Celesco 1'2462 1'2462 

Datamatrlcs/Dresser 1·2465 1·2465 1·2465 

Disc Instruments 1·2467 1·2467 

Endevco 1·246B 

Itek Measurement Sys. 1·2475 1·2475 1·2475 

Li !ton Encoder 1·2479 1·2479 1·2479 1·2479 

Schaevltz 1·2501 1·249B 1·2498 

Sequential 1·2508 1·2508 1·2508 

Transducers & Systems 1·2474 1·2474 1·2474 1·2474 

TSI 1'2510 1·2510 

U.S. DIgital 1·2511 1·2511 

Vernitech 1·2513 1·2513 102513 

Trans· SIrai. Dillar· 
Trans· ducers. Pressure Gauge Pressure" Vibrallon ForC. enllal Rotary Signal 

.' dacers. Magnetic Trans· Trana· flow Trans· Acceler· Trans· Proximity Proximity Trans~ Tran.· Trans· Coodl· 
Manufaclurel Velocity PiCkup docers ducers millers omelell ducers Sensors Switches ducen '. formers formers lione' 
Aeroflex Laboratories 1·2455 1'2455 

BBN 1·2458 1·2458 

Celesco 1·2462 1·2462 1·2463 1·2463 

Data Instr. 102464 1·2464 1·2464 1·2464 

Entran 1'2472 1·2473 1·2473 

Endevco 1·2471 1·2468 .102469 

Kavlico 1·2476 

Kullte 1·2477 

Microswitch/Honeywell 1·2480 

PaIne 1·2497 1·2497 1·2497 

Schaevitz 1·2502 1·2502 102503 1·2501 1·2503 

Setra Systems 1·2509 1·2509 1·2509 1·2509 

Transducers & Systems 1'2474 1·2474 1·2474 1·2474 1·2474 1·2474 1·2474 1·2474 102474 

TSI 1·2510 1'2510 1'2510 

Vernitech 1·2513 

Wilcoxon '1·2514 1·2514 1·2514 

ELECTRICAL SENSORS 

Manufacturer 'l:!ili'.iit;;ACO' :' Cuirenl;, DC . Voltage." . " Wall I· Vii , Pbasi/.AligJ.· . ."Frequency . , ,TempilJature:;o 

American Aerospace Controls 1·2456 1·2456 102456 1·2456 

Ohio Semltronics 1·2482 1·2482 1·2482 

Scientific Columbus 1·2506 1·2506 1·2506 1·2506 1·2506 1'2506 
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PRODUCT 
INDEX 

\, 

CROSS REFERENCE CARDS (61) 

LABELS FIT 
THIRD-CUT 
FILE FOLDERS 
(NOT SUPPLIED) 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier ,/ 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave:, Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 



5500 TRANSDUCERS & ENCODERS 

Speed-Independent 
Magnetic Pick-ups 
Their output voltage amplitudes are totally 
independent of the rate of change to the external 
magnetic field. They provide 

• True zero speed sensing 
• . Contactless limit switches 
• Translational and rotational velocity, 

direction and position sensing 
• Counting, indexing, and timing functions 

Benefits: 
• Simplify designs 

• Low power consumption 

• Rugged enough for engine environments 

• Aerospace reliability 

• Operate from logic power bus 

• Freedom from EMI (no choppers or oscillators) 

• Freedom from actuator mechanisms 

• Can replace optical systems 

Applications: 
Computer peripherals-sensing of indexing marks for drive 
mechanisms in card readers I magnetic tape memories I paper 
roll drive, and character selection in printers 

Transportation-wheel speed sensing (skid-controlled 
braking) I ignition system timing I vehicle sensing (traffic 
control) 

Industrial- speed, position and limit sensing 

Aerospace - wide applications 

Other Products: 
Solid state Push Button and Toggle Switches I Solid state current sensors I 
as well as brushless DC Motors and Torquers. 

5500 

For Technical "Hotline" ASSistance, 
Ask for Tom Rowan. 

Q MAGNETIC PRODUCTS DIVISION 
AEROFLEX LABORATORIES INC. 

~ SOUTH SERVICE ROAD. PLAINVIEW, LONG ISLAND, N. Y. 11803 
..... TEL.: (516) 694-6700 • TWX: 510-224-6417 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'2455 



5500 TRANSDUCERS & ENCODERS 5500 

American Aerospace Controls Inc. 
570 SMITH STREET, FARMINGDALE, NEW YORK 11735 0 (516) 694-5100 

1, 2, 5, 10, 20A 
2, 5, 10, 15, 20, 30, 50, 100A 150ms 
2, 5, 10, 20, 50,100A 150ms 
5, 10, 25, 50, 100A +5VDC l%FS 50ms 
5, 10, 25, 50, 100, 150, 200, 250A +5VDC l%FS SOms 5 

30, 50, 7S, 100, 150, 200, 2S0A +5VDC l%FS lS0ms 
100, ISO, 200, 2S0A +5VDC l%FS lS0ms 5 
150, 250, SOO, 800, 1000, 1200, 1500A +5VDC l%FS 150ms 
150, 250, 500, 1000, 2000, 2500, SOOOA +5VDC 2%FS 150ms 4 

.1, .2, .5, 1, 2, 5mA 
5, 10, 20, SO, 100, 200, 500mA & 1. 2, SA SOms 5 
5, 10, 20, 50, 100, 200,500mA & 1, 2, SA +5VDC 50ms 5 
5, 10, 20, 50, 100, 200, 500mA & 1, 2, SA +lmADC SOms 5 
100, 200, 500mA & 1, 2, 5A +5VDC l%FS SOms 3 

50 & 500mA +5VDC 2%FS lOOms 
10, 20, 30, 50, 100A +SVDC 2%FS 200""s 
10, 20, 50, 100A +5VDC l%FS 1ms 2 
10, 20, 50, 100A +5VDC l%FS 1ms 5 
10, 20, 50, 100A +5VDC 2%FS 1ms 5 

10, 20, 35, 50, 75, 100A +5VDC l%FS 1ms 
10, 15, 20, 25, 30, 50A +5VDC l%FS 30ms 
10, 20, 30, 40, 50A +5VDC 0.5%FS 10ms 5 
10, 20, 30, 40, 50A +5VDC 0.5%FS 30ms 5 
100, 250, 400, 500, 1000, 1500, 2000A +5VDC 0.5%FS 50""s 5 
100, 200, 250, 300, 500, 750, 1000A +5VDC 2%FS 5 

± SO, 100, 200, 500mA & I, 2, SA 
± 50, 100, 200, 500mA & I, 2, SA ±5V 50ms 
± 10, 20, 50, 100A ±SV Ims 
± 10, 20, 50, 100A ±SV 2%FS Ims S 
± 2S, 50, 100, 150, 200, 250, 300A ±5V 2%FS 100""s 

± 2S, SO, 100, ISO, 200, 250, 300A ±SV 2%FS 40""s 
± 2S, 50, 100, 150, 200, 300A ±2S0mV 2.S%FS 5""s 
± 25, so, 100, 150, 200, 250A ±2S0mV 2%FS 5""s 
± ISO, 200, 2S0, 300, 500, 750, 1000A ±5V I%FS 100""s 5 
± 50,100, ISO, 200, 250, 300, SOO, 750, 1000A ±5V 2%FS 100""s 5 

± 100, 200, 300, 500, 800, 1000, 2000A ±5V l%FS 100""s 3 
± 150, 2S0, 500, 750, 1000, 1500, 2S00, 5000A ±250mV 2.S%FS 200""s 4 
± ISO, 250, 500, 750, 1000, 1500, 2000, 2500A ±5V 2.5%FS 200""s 4 
± 2S0, 500, 750, 1000, 2000A ±250mV 2%FS 

1'2456 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5500 TRANSDUCERS & ENCODERS 

CURRENT, VOLTAGE AND POWER 
INSTRUMENTATION 

1, 2, S, 10, IS, 20, SO, 100, 200, 2S0A AC 
SOOmA AC (7SA AC OVERLOAD) RELAY ±7SmA 

901B 20, SO, 100, 2S0, SOOmA & 1, 2, SA DC +SV &SW l%FS SOms 
S204-800 100mA DC (lOA bc OVERLOAD) RELAY N/A 3ms 
SS8-800 200mA DC (lOA DC OVERLOAD) SWITCH N/A 1ms 
S201-S00 1A DC (100A DC OVERLOAD) RELAY ± lS0mA 200ms 

109 120, 12S, 13S, 240, 2S0, 270VAC + 1mA DC O.S%V max 300ms 
110 120, 12S, 13S, 240, 2S0, 270VAC + 1mA DC O.S%V max 300ms 
108 130, ISO, 270, 500, 600VAC (0 to FS) +SVDC 2%FS 200ms 
S190-108 130, ISO, 270, 300, 600VAC (0 to FS) + lOVDC 2%FS 200ms 
V ISO, 300, SOOVAC (0 to FS) +lmADC 0.2S%FS 400ms 

101M3 lS0VAC @ 60Hz (SUPPRESSED ZERO) +SVDC 2%V max 17ms 
102M3 17SVAC @ 400Hz (SUPPRESSED ZERO) +SVDC 2%V max 3ms 
105 46S, 490, S05, 540VAC (SUPPRESSED ZERO) +5VDC 2%V max 17ms 

1KW-100KW 120 or 220VAC 60Hz 
4KW-200KW 440VAC 60Hz +SVDC 2%FS 400ms 
2KW-SOKW 220 & 440VAC 60Hz +SVDC 2%FS 400ms 
1KW-SOKW 120 or 220VAC 60Hz +SVDC 2%FS 400ms 
1KW-100KW 120 or 220VAC 400-1KHz +SVDC 2%FS lS0ms 

W106 0.SKW-2KW (l ele) 120, 220 or 440VAC ±lmADC 0.25%FS 400ms 
W1S6 1KW-4KW (1Vz ele) 120,220 or 440VAC ±lmA DC 0.2S%FS 400ms 
W206 1KW-4KW (2 ele) 120, 220 or 440VAC ± 1mA DC 0.2S%FS 400ms 
W2S6 1KW-4KW (2V:! ele) 120, 220 or 440VAC ± 1mA DC 0.2S%FS 400ms 
W306 1KW-4KW (3 ele) 120, 220, or 440VAC ± 1mA DC 0.2S%FS 400ms 

0106 0.S-2KVAR (l ele) 120, 220 or 440VAC ± 1mA DC 0.2S%FS 400ms 
01S6 1-4KVAR (1 V2 ele) 120, 220 or 440VAC ± 1mA DC 0.2S%FS 400ms 
0206 1-4KVAR (2 ele) 120, 220 or 440VAC ± 1mA DC 0.2S%FS 400ms 
0256 1-4KVAR (2V:! ele) 120, 220 or 440VAC ± lmADC 0:2S%FS 400ms 
0306 l-4KVAR (3 ele) 120, 220 or 440VAC ± lmADC 0.2S%FS 400ms 

407 0.3-60KW DC 12-240VDC & 2S-2S0A DC 2S0mV 2%FS SILS 
401 2.7 -lSOKW DC lS-lSOVDC & lSO-lOOOA DC 2S0mV 2.S%FS 200ILs 

AAC manufactures Current, Voltage and Power Sensing Instru
ments for Industrial, Military and Space Applications. Send for 
complete catalog. Our Application Engineering Staff is avail
able to assist you. 
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5500 

CALL ' 
516-694-5100 

Figure 5 Size: 2%" x 29116" x 2"· 
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5500 TRANSDUCERS & ENCODERS 5500 

BBN Accelerometers and Vibration 
Monitors help you study motion. 

5· 00 SERIES Piezoelectric Acceler· 
ometers with Internal Electronics 

Eliminates Cable Noise ellects, cable length limitation and costly charge 
amplifiers. 
Operating Temperatura Range: -65'F to 250'F (- 54'C to 121'C) 

1'IIq •• ncy Maunltel 
Ace"',. ... , AnopIII.de Response ResIHlI .. ' 
_I son'lti¥nr Llnt,IIty :1:3 dB poInl. Frequency Welghl 

-----, . -----_. 
501, miniature, low 10 mV/g:tl0'lo %1%10 21040.000 65 kHz 1 a grams 

mass. htgh frequency :1:212 g peak Hz 

501ER, extended frequency 2 mVlg:t15% ,% to :1:1.000 0.3 10 45.000 85 kHz 20 grams 
response and dynamiC g's peak Hz 
raoOt' 

506. mIniature, low 10 mVlg:tlD% :tl%10 21033.000 55 kHz ~ 
mass, high frequency. :1::212 9 peak Hz 
isolated 

505, miniature, low 10 mVlg:tl0% :tl%to 2 to 25.000 45 kHZ' 10 grams 
mass. lriaxal. high per aXIs :t:212 9 peak Hz 
frequency , 

505-ISO, miniature, low 10 mVlg:tl0% :tl°/,IO 2 to 16.000 38 kHz 11 grams 
mass. Inaxal, high per aXIs :t212 9 peak Hz 
Irequency, Isolated 

·507, high sensitivity, 100 mVlg!!:S% ::!::1%to 21012.000 26 kHz 39 grams 
low nOise floor ::!::21 g peak Hz 

507HS. ~igh senSItivity 200 mYfg:!:10% :1::1% to 2 to 8.000 20 kHz 60 grams 
low noise floor ::!::10 9 peak Hz 

• 507lF, extended low 10 mV/g±S% :tl%to 0.21012.000 26 kHz ~ 
frequency response :2tO 9 peak Hz 

5071', triaXial, high •• 100 mV/g:t'5% :1:1% to 21012.000 26 kHz ~ 
sensitivity per aXIs ::!::21 9 peak H, 

507nF, triaXial, extended 10 mYfg:t:5% :1:1'1.10 0.21010.000 20 kHz 150 grams 
low frequency per aXIS ::!::210 9 peak _ Hz 

·508B, general Durpose 10 rriVlg±5% :tl%lo 2 to 30.000 40 kHz 12 grams 
:1:212 g peak Hz 

50BS. shock 01 mVlg:l0% ::tl%to 3 to 20.000 NlA 12 gram.s 
10.000 g peak Hz 

.~---

510, very low 8 Vlg:!:20% :I%to 0.0310 200.Hz 500 Hz 485 grams 
frequency :1:0.3 g peak 132·F 10 150·FI 

~~ 

524, Industrial, high 100 mVlg:t:5% :tl%10:25 9 pk 2 10 12.000 30 kHz 100 grams 
sensitivity, OEM ::!::3%lo::!::50 9 pk Hz ., 

524~SO. mdus\nal. h~h 100 mVlg:l::5% :tl%lo::!::25 9 pk 2 to 12,000 30 kHz ;~ 
,senSitiVity, OEM, Isolaled ::!::3%to::t50 g pk Hz 

0.2 10 12~OOO: 
-- -,-

524LF, Induslrlal, extended 10 mVlg:t:5% ·:l::l%lo:t250 g pk 32 kHz 100 grams 
low frequency, OEM :t3%lo:500 9 pk Hz 

524lF·ISO, mduslnal. " 10 mVlg::!::5% ::tl%lo±250 9 pk 0.2 to 12.000 30 kHz 100 grams 
tended low frequency. ±3%to::!::500 9 pk Hz 
Isolated, OEM 

524T, triaXial. high 100 mYfg!!:5% ±I%to:2S 9 pk 210 12.000 30 kHz 348 grams 
sensitiVity. OEM per aXIs ·::!::3·'oto±50 g pk Hz 

524HSO, Inaxial. h'gh 100 mV/g±5% ::t:l%to:25 9 pk 21012.000 30 kHz 348 grams 
senSitiVity, OEM, Isolated per aXIs .±3%lo±50 9 pk 

524nF, triaxial. extended 10mVlg:t:5% :1::1%10:1::250 9 pk 0.2 10 12.000 32 kHz 348 grams 
low frequency. OEM per aXIs :t3%to:500 9 pk Hz 

524RF·ISO, Iflaxlal, ex 10mVlg::t5% 
f----

:1%10:1::250 9 pk 021012.000 30 kHz 348 grams 
lended low lrequency. per aXIs ±3%to:500 9 pk Hz 
!solated, OEM 

~~ 

~~ 525, very tngh stability 25 rnVIg::!::S% :1::1% 10:1::84 g pk 2 to 14.000 28 kHz 
Hz 

5254S0, very high stability. 25 mYfg:t5% ±1%lo:84 g pk 21014.000 28 kHl 40 grams 
Isolated Hz 

557, underwaler 10 mVlg:tl0% :1.OJ.10:t212 0.3106.000 20 kHz 175 grams 
9 peak Hz 

557~SO. underwaler. 1·0 mV/g:l::l 0% ::!::1%lo~212 0.3106.000 20 kHz 175 grams 
isolaled' 9 peak Hz 

558, underwater, 10 mVfg:l0% ±1%to::t212 3 to 14.000 25 kHz 50 grams 
all·weather 9 peak Hz 

559, underwater. 10 mVfg::t10% ::t1%lo::t212 I 105,000 30 kHz 30 grams 
biaxial each aXIs 9 peak Hz 

559-110, underwater. 10 mV/g::t10% ::tl%10::t212 1-105.000 30 kHz ~a-;;; 
biaxial, isolated each axis o peak Hz 

'Optlon 01 provides a top mount connector 
Dynamic Output Impedance (at 70'F and 100 Hz), nominal: 1,500Q 
Noise Floor (max.): 20 "V Equivalent 9 nils (max.) at 1 Hz to 25 kHz: 0.0002 

to 0.0020 g rms (0.000005 g rms 510 only) 
Power Supplies: BBN Model.s P·18, P·18, P·20, P·1018 and P·1020· 0.5mA 

Constant current, 1.5V rms maximum output; BBN Models P·1814 and 
P·101B14 . 4.0 mA constant current, 3.5 V rms maximum output. 

BBN Instruments 

Use BBN piezoelectric accelerometers for the most accurate 
measurement of random or repetitive vibration phenomena. 
BBN manufactures a complete line of accelerometers with 
internal electronics to provide freedom from cable 
noise, cable length limitations and the need for costly 
charge amplifiers. High temperature, charge coupled 
accelerometers are available for operating in temperatures 
up to 750°F (400°C). Low·cost Single and multi-channel 
power supplies and charge amplifiers provide an interface to 
display, recording and Signal analysis devices. 

400SERIES Medium and High Temper· 
ature Piezoelectric Accelerometers 

Operating Temperatura Range: - 65'F to 750'F (- 54°C to 4(X)'C) - 430 Series 

Accelerometer 

424, medium temperalure, 
highsensUivlty 

424-ISO,isolated,m~dium 
temperature, high 
sensitivity 

42&, medium temperature, 
high frequency 

42&-180, isolated,medium 
temperature, high 
frequency 

430, nuclear hardened, 
highlemperalure 

43(J..ISO, isolaled,nuclear 
hardened, high 
temperature 

431-180, isolated,nuclear 
hardened,high 
sensitivity 

SensHlvlty 

100pCig:tl0% 

100pCig::l:l0% 

20pClg"'10% 

20pCJg::l:l0o/a 

10~1 pC/g 

10=1 pC/g 

50:1:1 pC/g 

-65'F to 55O'F (-54'C to 288°C) - 420 Series 

Frequency Typical 
Amplitude Rnponll' Resonant Pulput 
Llnelrlty ",3 dB Frequency Capacitance Welghl 

±1%lo:tl00 0.710 11,000 'lJ kHz 1000 pi 100 grams 
g'speak Hz·· 

:tl%to:tl00 0.71010,000 25kHz 1000 pi 100 grams 
g'speak HzO • 

::tl% 10 50 0.310 20..000 H,·· 45kHz 2000 pi 15 grams 
g'speak @70'F 

10 to 20,000 Hz" 
@50O'F 

:tl% to 50 0.310 17,000Hz·· 45kHz 2000pf 15 grams 
g'speak @70'F 

1010 17,OOOHz·· 
@500"F 

::I:l%lo:tl00 5to 10,000 Hz 27kHz 1300pf 75 grams 
g'speak 1=1 dBI 

::1:1%10:1:100 2108,000 Hz 23kHz 1300pf 100grams 
g'speak 1"'1 dBI 

::1:1%10:1:100 t to 2,000 Hz 5kHz 15o.Opf 125 grams 
g·speak ("'ldB) 

432-ISO,' isolated,nuclear 10:tl pCJg ::1:1% to :1:100 I to 10,000 Hz 25 kHz SOO pf 125 grams 
hardened, high g's peak ( % 1 dB) 
frequency 

• 'When used with BBN Madel Q·18 a, Q·1020 challle amp""e, 

The 800 Series Digital Vibration Analyzer pro
vides Simple, inexpensive and accurate 

monitoring of rotating or reciprocating appar· 
atus, machinery unbalance and laboratory 
test systems. The 800 Series measures and 
displays acceleration, velocity and dis· 

placement In English or Metric engineer· 
• •. . Ing units and has a family ofplug..in iii· 

• " ter modules which permit the selection 
-.' . . of various frequencies for study. It Inter· 

800SERIES faces with accelerometers which operate 
from - 65'F to 750'F (- 54'C to 400'C). 

Digital Vibration Analyzers 
MODEL 821 

OPERATING MODES ACCELERATION VELOCITY DISPLACEMENT 

Dynamic Range-!Ow 0.01 to 9.99g peak 0.01 to 9.99 in/sec peak 0.1 to99.9milspk·pk 
-high 0.1 to 99.9 g peak 0.1 to 99.9 inlsec peak 1.0 to 999 mils pk.pk 

FreQtIencyResponsc 5 Hz to 10 kHz%0.5 dB 5 Hzto 10 kHz :to.5 dB 8 Hz 101kHz ::to.5 d8 3 Hz to 15 kHz±3 dB 

Accuracy al 100 Hz :1:1% :1:2.5% %3.5% 

MODEL 821 M IMETRIC) 
OPERATING MODES ACCELERATION VELOCITY DISPLACEMENT 

DynamiC ~ange-Iow 0.01 t09.99gpeak 0.01 to 9.99 cm/sec peak 5 10 999p.m (microns)pk·pk 
-high 0.11099.9gpeak 0.1 to 99.9 cm/sec 0.01 to 9.99 mm pk·pk . 

Frequency Response ' 5Hztol0kHz::l:O.5dB 5 Hzlo 10 kHz :to.5 d8 8Hztol kHz:tO.5d8 3Hzto15kHi:t3dB 

Accuracy al 100 Hz :tl% :t:2.5% :1::3.5% 

BBN Instruments Corporation 
50 MouHon Street, Cambridge, MA 02138 U.S.A. 
Phone: (617) 49100091/Telex: 92·1470/Cable BBNCO 

Operated by Vlbro-Meter Corp. 
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WHEN THE QUESTION IS 
MOnON CONTROL, 
THE ANSWER ISBEI 

Call the division that matches your application. 

Extra heavy dUty 11-40 

Our INDUSTRIAL 
ENCODER DIVISION 
guarantees 30-day deliv
ery on standard model 
encoders with over 125 
resolutions in stock from 
1 to 50,000 CPT incre
mental: a wide choice of 
mechanical and electrical 
options. 

Designed for the abu
sive machine tool envi
ronment. Rugged cast 
housing, heavy duty shaft 
and bearings. Available 
sealed against liquid 
entry and for shaft loads 
up to 200 Ibs. and 200G 
shocks. 

TYPICAL APPLICA
TIONS: Incremental 
machine tool, process 
control, instrumentation, 
incremental motion com
puter peripheral. 

FOR FAST, LOW OEM 
PRICE QUOTES CALL 
OUR APPLICATIONS 
ENGINEERS. 

INDUSTRIAL 
ENCODER DIVISION 

7230 Hollister Ave. 
Goleta, CA 93117 

805-968-0782 

New Series 143 

Our DIGITAL PROD
UCTS DIVISION offers a 
wide choice of high accu
racy optical rotary, abso
lute, incremental and 
tachometer encoders. 
Standard resolutions to 
1,048,576 bits-per-turn. 
Special resolutions to 
16,777,216 (224) bits per 
turn. 

Also Ultra-Loc® direct 
drive programmable rate 
and position digital con
trol servo system. 

TYPICAL APPLICA
TIONS: Space rated, 
military high reliability, 
precision servo systems, 
pointing and tracking. 

FOR ASSISTANCE 
WITH CUSTOM MILI
TARY, AEROSPACE 
AND SPECIAL APPLI
CATIONS, CONTACT: 

DIGITAL PRODUCTS 
DIVISION 

P. O. Box 3838 
Little Rock, AR 72203 

501-851-4000 

M·25 Two verslona 

Our POSITION CON
TROLS DIVISION offers 
fast 30-day delivery on 
optical absolute encod
ers using the latest 
aerospace technologies 
in the range of 512 to 
65,536 bits per turn in a 
convenient size 25 pack
age. 

Features include single 
light source,· heavy duty 
shaft, housings and bear
ing assemblies, wide 
range of output driver op
tions and mounting con-

. figurations .. 
TYPICAL APPLICA

TIONS: Robotic mea
surement, drive system 
components, process 
control, absolute ma
chine tool, absolute point
ing and tracking. 

FOR LOW INDUS
TRIAL PRICES CON
TACT: 

POSITION CONTROLS 
DIVISION 

819 Reddick Ave. 
Santa Barbara, CA 93103 

805-966-1538 

BEl Electronics, Inc. 

Specialists in Motion Control 

Our new GENERAL 
CONTROL SYSTEMS 
DIVISION offers end 
users an extremely 
cost-efficient turn-key 
programmable electronic 
motion control drive sys
tem for industrial automa
tion applications. 

The GC-1000 series is 
a modular low-cost sys
tem that can synchronize 
up to 16 axes of simUl
taneous motion and func
tions from one control 
panel. Standard drive 
system capability: 1/4-5 
HP. Optional: 7Y4-300 HP. 

TYPICAL APPLICA
TIONS: Webb process 
industries, winding pro
cesses,. robotics with 
passthrough and contour 
path reqUirements, 
mUlti-axes machine tool, 
assembly, packaging 
equipment and transfer 
lines. 

GENERAL CONTROL 
SYSTEMS DIVISION 

Rt. 910, Box 273 
Indianola, PA 15051 

412-767-9833 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation ' 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby uN" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM' 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor ' 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) . 
IR insulation resistance (or) mfrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
,ltF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL· resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory , 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lM tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 



TRANSDUCERS & ENCODERS 

BLATEK AUDIO TRANSDUCERS 

Blatek piezo ceramic audio transducers are 
available in three standard sizes, with or without 
feedback tab. All units can be provided with 
soldered-on lead wires at additional charge. 
Units requiring a stud mount ·or other special 
treatment will be quoted upon request. 

MODEL 

6010 (6013)' 
6020 (6023) 
6030 (6033) 

0.0. 

1.062" 
1.250" 
1.375" 

RES. FREQ. (KHz) 

4.8 ± 500 
3.5 ± 600 
3.0 ± 600 

• Units in parenthesis deSignates feedback pat
tern. Special electrode patterns and frequency 
requirements quoted upon request. Small 
quantities from stock. Minimum order 30 pieces. 

BLATEK SPECIAL PRODUCTS 

Blatek provides specific customer design assis
tance and/or assembles special products for 
companies that do not have in-house capabil
i1y. 

Some other special product lines include: 
-HIGH VOLTAGE CERAMIC CAPACITORS 
-MEDICAL TRANSDUCERS AND SUBASSEMBLIES 
-SMALL MILITARY PARTS ASSEMBLIES 
-PIEZO CERAMIC BIMORPHS 
-UNDERWATER DEPTH INDEPENDENT 

HYDROPHONES (MIL STD 1376) 
-CUSTOM DESIGN AND SUB-ASSEMBLY WORK 

OF YOUR COMPANY'S PRODUCT OR SYSTEM 

For an estimate on a.specific design or. project, 
submit a complete set of prints, drawings, or 
tentative application of product. 

Confidentiality of proprietary project guaran
teed. Customer references furnished upon re
quest. 

BLATEK INDUSTRIES, INC. 
P.O. Box 574, Dept. 12 
Pine Street & Mill Road 
Bellefonte, PA 16823 
814-355-4910 

BLATEK AIR TRANSDUCERS 

Blatek ultrasonic air transducers are designed 
for applications reqUiring a 'low or medium 
power 25 or 40 KHz transducer. 

Both units have painted aluminum housings. 
Model 8010 is available with PC pins or phono 
plug. Model 8020 is available with PC pins or 
wire lead attachments. Small quantities from 
stock. Minimum order 5 pieces, 

MODEL DIMENSIONS BANDWIDTH POWER RATING CAPACITANCE 

801O-25KHz 1.0" x .562" .4 KHz .2 watts 1500 pf 
80 1 0-40KHz 1.0" x .562" .4 KHz .2 watts 1600 pf 
8020-25KHz 1.5" x .375" .8 KHz 2 watts ,3000 pf 
8020-40KHz 1.5" x .375" 1.0 KHz 2 watts 3000 pf 

• BAT is a trademark of Blatek Industries. Inc. 

EEM 1983 For- manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2461 
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-celesco POSITION TRANSDUCERS 

VT201 velocity 0-2 Inches to essentially :t3%,lInear not applicable O.01%I"F 
Transducer: 0-500 Inches Infinitesimal to 0.1 % 
Oenerates a DC signal propor-
tional to the veloclil Of cable 
extension or retract on. 

DVS01 POsltlonl 0-2 Inches to position and position: rosltlon: 
veloCity Transducer: 0-500 InChes velocity: :to.1%full .00%/'F 

essentially scale IIInearlty velocl~ COmbines linear tachometer Infinitesimal and 0.01%1" with potentiometer, Offering (most ranges) ~f~~~~1~7~ both displacement and ve-
locity outputs. linear to 0.1 % 

PT420 POsition 0-2 Inches to essentially :t 0.1 5% full :to.01S%/'F :to.01S%I"F 
transmitter: 0-500 Inches Infinitesimal scale IIInearlty full scale 

(most ranges) and Combines a position repeatability) transducer with two-wire 
4-20 ma electronics. Operates 
from 12-45 VDC across Input. 

Model 0.01%/'F 
PTS01 Underwater full scale 

TransduCer: 
A position/disPlacement 
transducer usefUl In under-

:;Jc~grnee"J~r::~lJ~gl~tl~ 
stainless steel or anOdized 
aluminum. 

celesco PRESSURE TRANSDUCERS 
Piezoelectric Pressure Transducers 

Cha~e Capacl· Maximum 
Model sensitivity sensitivity Sens tlvlty tance Pressure Rise Time 

LC·SS Blast 
Pressure 
Transducer: 
High sensitiv-
Ity; recOrds a 
variety Of dy-
namic pres-
sure phenom-

-101 db're ena commonly 0.67V/psl 3000pC/psl 4500pf 500 psi 10 ",sec found In free- W/",bar 
field blast 
measure-
ments, shock 
tunnel pres-
sure-time pro-
files. Miniatur-
Ized LC-13 
version 
available. 

LD·25 
Blast 
pressure 
transducer:, 
Flush-
mounted 
economy 
model fOr var-
Ious measure- 0.15V1psl -113 db re 35 pc/psi 240pf 3000 psi 1ILsec mentsOfdy- W/lLbar 
namlc 
pressure, 
acoustic 
phenomena; 
useful for 
r~~sre~ti.ure 
low-level 
acoustics. 

LC·70and 
LC·71 
Pressure 
Trans· 
ducers: 
Small, highly 

0.15V/psl -113 db re 120 pc/psi 800pf 300 psi 4ILsec sensitive flush- 1V/lLbar mounted 
transducers 
fOr reCOrding a 
variety Of dy-
namiC pres-
sure and 
acoustic 
phenomena. 
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.-

celesCO PRESSURE TRANSDUCERS 
variable Reluctance Pressure Transducers 

,. 
j:)~~~X!~~' ~ 

':. ~, 'iI~ 
.1 

,~, I -- ---./ ,r 
<:1, -- '. ! 

Model 

P1 Pressure 
Transducer: 
Operates reliably under adverse 
environmental conditions; Ideal 
fOr aircraft/missile flight, 
ground-test a~lcauons. 
Compatible w most carner 
systems. 

P2 Pressure Trans-
duCer: 
~~~ ~~~~J~~~gi~a:Xd 
~~~~~ ~~JFauu~c~~a.;~~ In 
can be disassembled r field 
cleaning. 

P3D Differential 
Pressure Transducer: 
FOr precise measurement Of low 
differential pressure at high line 
pressures; insensitive to Shock 
and vlbraUon, and suitable fOr 
corrosive fluids. 

P7D Differential 
Pressure Transducer: 
Ideal fOr low- and medium-pres· 
sure measurements Of labora-
tory accuracy. Commonly used 
in aircraft and missile flight and 
In ground test and control 
applications. 

KP15 Pressure 
Transducer Kit: 
perfect fOr general laboratory 
use. KIt Includes case, wrenches 
spare seals, accessOl1es and dia-
phragms fOr fiVe different 
ranges. 

P90D Differential 
Pressure Transducer: 
1lWri~:~~e~e~II~~ C[:isS~[ees 
to 1000 pSi. Has lowaccelera-
tion sensitivity and wide dy-
namic response. 

LCVR Low Cost 
Differential Pressure 
Transducer: . 
Designed to fill the need for 
low-cost, ultra·low range, 
lightweight transducer fOr 
medical and Industrial 
markets. -

Ranges 

±0.1 to ±1ooo 
psi gage, ab-
solute or 
differential 

0-200 to 0-10,000 

~~~21~:or 

±0.1 to ±sooo 
psi, gage or 
differential 

±0.1 to ±500 ' 
psl,gageor 
dlfferenUal 

±1, J:.5 • .1:25, 
±100 and ±SOO 
psI, gage or 
dlfferenUal 

±1 in. H,O 
differential 
(,036 psll 

±0.1 to ±1ooo 

~glu~:~~' ab-
differential 

0-2cm H,Oto 
0-1000 cm H,O 

8rw:r~~tial 

Linearity 

0.5% fUll scale, 
best straight 
line 

±0.5% fUll scale, 
best straight 
line 

±0.5% fUll scale. 
best straight 
line 

±0.5% fUll scale, 
best straight 
line 

± 0.5% fUll scale, 
best straight 
line 

±0.5%full 
scale, best 
straight line 

±0.5% full 
scale, best 
straight line 

±0.5%full 
scale, best 
straight line 

Maximum 
Line 
Pressure 

2000 psi 

not applicable 

5000 pSi 

1000 psi 

2000 psi 

vacuum to 
1000 psi 

2000 psi 

30 psla 

Over-
pressure 

200% Of range 
In either 
direction 

200% Of range 
or 12,000 psI. 
whichever IS 
less 

200% Of range 
Of 7500 psi, 
whichever is 
less (either 
direction! 

200% Of range 
In either 
direction 

200% Of range 
In either 
direction 

±15 psld, with 
less than 0.5% 
full scale shift 

200% of range 
In either 
direction 

300% of range 
with less than 
1% full scale 
zero shift 

Working 
Fluids 
liquids and 
gases, both 
sides 

liquids, gases 
and SOlid 
suspensions 

liquids and 
gases, both 
sides 

liquids and 
gases, both 

. sides 

liquids and 
gases, both 
sides 

liquids and 
gases, both 
sides 

liquids and 
gases, both 
sides 

air, oxygen, 
CO, or any In
ertgas 

strain Cage Pressure Transducers 
Model Ranges Accuracy Resolution 

Overpres- Working 
sure Fluids 

PLC Pressure 0-15 to 0-10,000 ±0.5% full infinitesimal 200% of range liquids and 

TranSducer: pSi gage or scale IIInearity, gases compatl-
abSOlute hysteresis and Ie with 17-4 

Ceneral repeatability) pH stainless 
purpose transducer. LOW-cost, steel 

t:Ji~l~~~r~~Ps~~f ~~~~:~: 
perature-compensated. 

P2805 Pressure 0-15 to 0-5000 ±0_5% full Infinitesimal 200% of range liquids and 
Transmitter: psi gage or scale IIInearlty, gases compatl-

absolute hysteresis and ble with 17-4 
Ideal for most fluids or gases, repeatability) pH stainless 
fOr hydraulic and pneumatic steel and Vlton 
systems, automotive and air- O-ring 
craft Instrumentation. 5 VDe 
output. 19-32 VDC Input 

Model P4420 Pressure 0-15 to 0-5000 ±0.75%full Infinitesimal 200% of range liquids and 
Transmitter: pSi gage or scale IIInearlty, gases compatl-

absolute hysteresis and ble with 17-4 
Similar to P2805 except offers repeatability) pH stainless 

~~£~~'j~~ft~~ ~~uiange steel and Vlton 

of electronic receiving, 
O-l1ng 

readout equipment. Transmit-
ter requires 12-45 VDC Input. 

5500 

Output 

25mVNnoml· 
nal fUll scale at 
;ccoHz 

25mvNnoml-
nal fUll scale at 
3000Hz 

25mvNnoml-
nal fUll scale at 
3000Hz 

25mvNnoml· 
nal fUll scale at 
3000Hz 

25mvNnomi-
nal fUll scale at 
3000HZ 

25mv/V nomi-
nal full scale at 
3000 Hz 

0·5VDCor 
±5 VDC full 
scale 

25mvNnoml
nal at 4000 Hz 

Output 
10mv/v ±1%, 
zero balance 
± 1 % full scale 

0-5 VDe (0-10 
VDe optionall 

two-wire, 
4-20ma 

Supporting electronics available for 
display and signal conditioning_ 

contact factory for engineering assistance_ 
celesco 
Transducer products, Ine-_ 

Canoga park, CA 91304 , , 
7800 Deering Ave.; P.O. BOX 1457 I 
Toll-Free: 800-423-5483 .In Calif: 213-884-6860 It~t~ 
Telex: 67-3382eTWX: 910-494-1951 INDUSTRIES 
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PRESSURE TRANSDUCERS (617)861-7450 
Features, 
• Prel;siJre ranges: 0-5 to 20,000 PSI 
• Output: voltage, frequency or current 
• Unique stainless steel case-diaphragm 

compatible with most corrosive measurand 
• Full calibration and temperature 

compensation 
• Unit to unit interchangeability ±1% 
• > 160 million full pressur,e cycles 
• Rugged construction for long-term reliability 
• Rated intrinsically safe 

Options 
Various optional operating characteristics and 
mechanical features can be incorporated in 
Data Instruments' pressure transducers at 

, additional costs, These are designated by a 
numerical code. 
1. Absolute pressure version. Available in 15, 

25 and 50 PSIA. 
2. Improved zero and span temperature com

pensation to 1%/100'F (55.5'C) and im
proved accuracy (combined non-linearity, 

ModelAB 
PSIG, PSIA 

Model EA & EAF 
PSIG, PSIA, PSIS 

ModelBF 
PSIG, PSIA 

General Purpose Rugged OEM Style Amplilied Output Two-Wire Transmitter 

hysteresis and repeatability) from 1 % to 0.5%. 
3. Barbed fitting for attaching protective hose 

around cable. (Model AB only) 
4. Install longer cable by splicing to existing 3 ft 

cable, 
5. Install longer continuous cable. 
6, Install Bendix PTIH-1 0-6P electrical connec

tor with an extended case. 
7. Extended Operating Temperature Range to 

300'F(148.9'C) 6 and 15 PSI excluded. In
, cludes Option 6. 

5eriesE 
,PSIG,PSIS 

Explosion Proof Depth Sensor 

Pressure Range 0-6, 15, 25, 50, 100,200, 0-6,15,25,50,100,200, 0·5,15,25,50,100,200, 0·5,15,25,50,100,200, 0·6, 15, 25, 50, 100, 200, 0'100,200,500,1000, 
500, 1000,2000,3000, 300, 500, 1000,2000, SOD, 1000, 2000, 3000, 500, 1000,2000,3000, 500, 1000,2000,3000, 2000, 3000, 5000, 10,000 
5000.10,000,15,000, 5000 5000,10,000,20,000 5000,10,000,20,000 5000, 10,000 
20,000 

Accuracy Within 1% from best fit Within 0.5% from best fit Within 1 % from best fit Within 1% from bestfit Within 1 % from best fit Within 1 % from best fit 
line. includin~ non-linear- :~~~;!~~~t~bi~it~o~~~near- \~~~;!~~~:!!~Hi~o~~~near. :~~~;~~~~~b"i~o~~~near- line, including non-linear- :~~~;~~~~t~bRi~o~~~near-ity, repeatability and ity, repeatability and 
hysteresis " hystereSiS hysteresis hysteresis hysteresis hystereSiS 

Sensitivity 20mVIV SeleC1able" 
Output 100 mV at rated SVdc :!:2% 5Vdc±l% 4t020mA· SeleC1able" 4t020mA 
51 nat pressure ± 1 % 5kHz ±2% 

Excitation 5 Vdc or Be, 6V 8io20Vdc 12t020Vdc 14t050Vdc Selectable" 14 to 50 Vdc 
. Volta e maximum 10to 20Vdc 

Operating 
-67"Ft0257"F -50"Ft0200'F 0'Fl0200"F Selectable' Temperature - 65'F to 200"F O"Ft0200"F 

Range -40"FtOI85"F 

Compensated 
Temperature 30"Fto 130"F 32'F to 185'F 30"Fto 130"F 30"Fto.130"F 30'Fto 130"F 30"Fto 130'F 
Renge 
Thermal Effect <5% of full scale ±O,02% FSOrC max. <2% of full <2% of full <2%0Ilull <2%0Ilull 
onZero over compensated over compensated scale over com- scale over eom- scale over com- scale over eom-

reading ran "8 pensated range ' pensated range pensated range pensated range 

Thermal Effect <2% of reading over do ° 02% FSOrC max. < 1 % of full scale over < 1 % of full scale over <1% of reading over < 1 % of reading over 
on Sensitivity compensated range over compensated range compensated range compensated range compensated range compensated range 

Options 
Available 1,2,3,4, 5, 6, 7 1,2 1,2 1,2 

·Series E may contain AB, BF or BL transducers. Consult chart for specifications. 
Case material: 316L stainless steel for ranges 50 PSI and under. 15-5 PH stainless steel for ranges 100 PSI and over. 

Load Cells Transducer Instrumentation 

Features 
Load ranges 0±10 Ibs.to 0±2,000 Ibs. 
Universal loading, tension and compression 
High output voltage 
Small size 
Low mechanical deflection 
High accuracy 

Various adapters are available, 
These adapters are simple two· piece fittings 
which house the transducer. They not only inter
face with the working system but also shield the 
transducer from the mechanical environment. 

Series 100 and 200 Signal 
Conditioners and Controllers 
Series 100 signal conditioners and Series 200 
controllers interface strain gage pressure 
transducers, load cells, or transmitters with indi
cators, recorders, controls or alarms. Available in 
several models, the units prbvide excitation and 
signal amplification for almost any strain gage 
transducer. ' 

Model DA Data 
Acquisition System 
The DA Data Acquisition System is ~ multi
channel signal conditioner with switching 
functions and a digital indicator. The standard 
system accommodates from four to ten Data 
Instruments signal conditioners which provide 
signals for the digital indicator, and an auxiliary 
output si9nalto drive remote indicators, re
corders, controls, and computers. The system's 
flexibility allows the substitution of Data Instru-

• 

ments controllers for the signal conditioners 
(consult Factory for Model DAC). 

Model RS and RB 
Meter Indicators 
Model RS and Model RB are versatile indicators 
which combine a Model 1 00 signal conditioneror 
a Model 200 controller with a digital readout into 
a compact unit. They include transducer excita
tion supply, zero and span adjustment pro
visions, and analog output voltage signal. 

Pressure Transducer 
Power Supplies 
Models FVP-1 and FVP-2 provide a regulated 5 
Vdc excitation Signal for pressure transducers. 
The Model FVP-d provides a summing network 
for two transducers to perform differential pres
sure measurements using two standard Model 
AB transducers. 

_I R~l~ JI~S!~~O~M~~T~, USA 
(617) 861-7450 TWX 710·326·0672 
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·OPTICAL SHAFT ENCODERS 
AND PROGRAMMABLE LIMIT SWITCHES 

INCREMINIlLENCODERS 

Model LR 

Pulses 
Per 

Rev. 

10 
to 

1270 

30 
to 

1270 

140 
to 

5000 

10 
to 

600 

50 
to 

250 

50 
to 

1200 

Resolution 
(Single 
Turn) 

9 Bit 

Input 
Voltage 
(VOC) 

Input 
Voltage 
(VOCI 

5 
to 
24 

5 
to 
15 

5 
to 
12 

5 
to 
15 

5 
to 
24 

5 
to 
12 

Output 
Formats 

TIL, HTL, 
CMOS, sine 

wave 

TIL, CMOS, 
sine wave, 
line driver 

TIL, HTL, 
CMOS, sine 
wave, line 

driver 

TIL, HTL, 
CMOS, line 

driver 

TIL, HTL, 
CMOS, sine 

wave 

TIL, CMOS, 
sine wave 

Frequency Shalt 
Range Ola. 
(KHZ) (Inches) 

a 
to V, 
50 

0 
to % 
50 

0 
to % 

100 

a 
to % 
30 

a 
to N/A 
25 

a 
to N/A 
50 

OuDlne 
Dimensions 

(Inches) 

2% DlA. 
x 

IV, L 

2V, DlA. 
x 

1'1a L 

2V,OlA 
x 

2Y, L 

3Lx 
3Y,Wx 

3%H 

2% DlA. 
x 

t,}"L 

2 DlA. 
x 

'I. L 

OuUine 
Dimensions 

(Inches) 

5Lx 
3'12 W x 

3'Y.H 

PROGRAMMABLE LIMIT SWITCHES 

Dlgl·Cam 

Number 
01 

"Cams" 

1 
to 
12 

1108 
expandable 

to 24 

Resolution 
(dagrees) 

Datametrics. Dresser Industries, Inc., Dept. EM 
340 Fordham Road, Wilmin8ton, Mass. 01887 
Tel: (617) 658-5410 TWX: 71 -347-7672 
Toll Free Rep. Info, 1-800·243·8160 (In CT 1·800·842-02251 

Type 
01 

Output 

TIL, 
HTL, 

CMOS 

Relay or 
Solid 
State 

Input 
Voltage 

5 to 
24 

VOC 

24,115 
or 

230 VAC 

Shalt 
Oil, 

(Inebas) 

% 
or 
'Ie 

Encoder 
% 
or 
'Ie 

Program
mer 
N/A 

OuDlna 
Dimensions 

(Incbes) 

5Lx 
3Y,Wx 

3'1eH 

Encoder 
5Lx 3Y,W x 

3'1eH 

Program
mer 

13Wx 
5Y,Hx 

60 

Features 

General purpose encoder wilh high oulpUI vollage capability. 
10101270 pulses per revolulion: 3 to 15 VOC (light source) 
and 4.5 to 30 VOC (electronics) input voltage: square wave 
or amplilied sine wave output: 0 to 50 kHz Irequency range. 

Very low cost, convenient size, with wide choice of electrical 
options and mounting conligurations. 25 to 1270 pulses per 
revolution: 5 or 12 VOC input vollage: choice 01 SQuare wave, 
line driver or amplified sine wave outputs: 0 to 50 kHz Ire-
quency range. 

Rugged, high-resolution, wide-bandwidth encoder with 
heavy-duty shaft and bearings: 140105000 pulses per revolu-
tion: 5, 12 or 15 VDC input voltage: square wave, line driver or 
amplilied sine wave output: 0 to 100 kHz Irequency range. 
Maximum shaft loading; 351bs. radial, 40 Ibs. axial. 

Economical, rugged encoder with single or double-ended shaft. 
100-lb. radial shaft loading, 40 Ibs. axial; 7 to 600 (single 
channel) or 7 to 1200 (dual channel) pulses per revolution; 
5 1024 vac inpul vollage; square wave or line driver oolput; 
o to 30 kHz Irequency range. 

Uniquely designed to mount on stepper motors with large shaft 
end play (0.020' '). Consists 01 a cylindrical, slotted rotor and 
concentric stator. 50 to 250 pulses per revolution; 5 VDC input 
vollage; triangular or square wave output; 0 to 25 kHz lrequen-
cy range. 

Ultra low-cost encoder designed for easy installation on servo 
or stepper motors. Consists 01 an optically encoded disc on an 
aluminum hub and an LED light source/photocell/amplilier 
module. 50 to 1200 pulses per revolution; 5 or 12 VDC input 
voltage: SQuare wave or amplified sine wave output: 0 to 50 kHz 
lrequency range. 

Features 

Industrial duty, absolute encoder with BCD, Gray Code or 
natural binary output. Up to 512 steps per revolution: 5 to 
24 VDC input voltage: open collector or passive pull-up output: 
o to 50 kHz Irequency range. Maximum shaft loading; 351bs. 
radial, 40 Ibs. axial. 

Features 

Sell-conlained, solid-state dedicated electronic cam switch. 

~~:eu~~~ sf~il~~1~~I~~~~~7ofr:~r~I~~c~r.h ~r!i~:~: 
and minimum dwell lor 3600 01 shaft rotation. Same rugged 
mechanical construction and I/O vollages as Model LR 
Absolule Encoder. 

Consists 01 a Model LR Absolute Encoder and a Programmer 
containing a digital readout, thumbwheel switches and 

~j~~~:;;1 gr ~1\~-:C:;~"Jibl~\~2~!~nS)~G':,\i~ints 
as a lunction 01 shaft position w~h 10 resolution. Absolute 
Encoder remembers shaft position after power interru~tion. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2465 





5500 TRANSDUCERS & ENCODERS 

LEADERS IN 
OPTICAL ENCODER 

TECHNOLOGY 

Sub-miniature 
Incremental Encoders 
820 Series 
·1" Diam. x 1.1" • Weight-3 Ounces 
• LED Source • Sine or Square Wave 
Output. Up to 625 Pulses/Rev. 

Economical 
Optical Encoder 
EC80Series 

• Very Low Cost • Designed for OEM 
Use • LED Source • Up to 1024 
PulseslRev. • Square Wave Output 

The first name in Optical Encoders 
Disc Instruments is unique in its ability to 
offer optical shaft position encoders in so 
wide a range of performance characteris
tics and prices. One primary reason is our 
total in-house capability to produce 
master and duplicate discs in sizes 
from sub·miniature to more than 30" . 
We invite you to call us on any special 
encoder requirements. 

Heavy-Duty, Size 25 . 
Servo or Flanged 
Incremental Encoders 
700 Series 

• HeaVy· Duty Housing· Sealed for 
Industrial Applications • English! 
Metric Option· LED Source • Up to 
2540 Pulses/Rev. • Optional Indexing 

Manual Set 
Incremental Encoders 
PANELCODERTM Series 
o Panel Mounting 0 Digital Output 
• ,Replaces Potentiometers· Long 
Service Life· LED Source. Circuit 
Board Connector. Photo Transistor 
Output 

Incremental 
Modular Optical 
Encoder 
M90Series 

• LED Light Source • Custom 
Comparitor, TTL, HTL, or CMOS 
Compo • Die·Cast Photohead 
with 2-Hole 1.812" B.C. Mounting 
• Chrome-on-Glass Code Disc 
• Optional Index • Optional Metric 
Hub Bore Sizes 

LT 200 Series 
• Low Cost • Field Serviceable 
• Heavy-Duty Ball • Long Life 
• LED Source 

Manufacturing and Service 
DISC INSTRUMENTS, INC. 
102 East Baker Street 

North Central: MI,OH, 
W.PA,WV,KY 

East Coast: NJ, E.PA, DE, 
MD, VA 

Costa Mesa, California 92626 
Phone: (714) 979·5300 
TWX: 910·595-1987 
DISCCSMA 

Sales and Representative 
Offices 
. Northeast: New England 
and N.Y. 
DISC INSTRUMENTS, INC 
21 Cummings Park, Suite 210 
Woburn, Massachusetts 01801 
Phone: (617)933-5189 
Telex: 949329 NSBUSSERV 
WOBN 

DISC INSTRUMENTS, INC. 
Suite 120, Office 7 
3155 West Big Beaver Road 
Troy, Michigan 48084 
Phone: (313) 649·1340 

West Coast: No. CA 
DISC INSTRUMENTS, INC 
Honeywell Corporation 
2025 Gateway Place 
Suite 380 
San Jose, California 95110 
Phone: (408) 998·3131 

DISC INSTRUMENTS, INC. 
1315 North Union Street 
Wilmington, Delaware 19806 
Phone: (302) 655·7899 

Midwest: MN, WI, lA, 
IN,MO 
Contact 
DISC INSTRUMENTS, INC. 
Costa Mesa, California 

Midwest: MN, WI, lA, 
IN, MO Contact 
DISC INSTRUMENTS, INC. 
Costa Mesa, California 

EEM 1983 For manufacturers' sales offices refer'to Manufacturers & Sales Offices Directory 
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ENDEVCO® PIEZOELECTRIC ACCELEROM.ETER CHARACTI:RI5TIC5 
Precision Ganer.1 

Application Isobasa@ Small Size, Lightwaight, Shear Purpose Shock Measurement Triaxial Very HIOb Temperatura 

(1! 22210 
1'1 2226C !,)2271A 22 12 2221E 23 2273A 2278 

Model Numbar 2)2275 Picomin® 1220C 3 2221F 2222C 2) 2229C 2224C 2233E 2225 2281 2292 Picotriex® 2223D 2228C Isabase® Isabasa® 

ElECTRICAL and DYNAMIC 
Charge Sensitivity, pC/g 11.5 0.4 2.7 (1)17 1.4 2.8 11 

(2)9 
60 0.7 0.0035 0.14 0.4 12 2.8 3 10 

(3) 10 

Voltage Sensitivity, mV/g· 5 1.6 3 (1)17 3.0 5.1 10.5 45 0.7 0.01 0.5 I.B 11 5.1 15 12 
(2) 7.5 I 

(3)9 

Transducer Capacitanca, pF 2000 240 750 900 420 400 600 1100 750 11.5 80 240 aDO 400 100 880 

Frequency Respon.e, Hz, 2 to 5500 5 to 10,000 5 to 10,000 (2)2 to 20 to 8000 3 10 8000 3 to 8000 4 to 8000 5 to 20 to 20 to 5 to 3 to 4000 3 to 2 to 6000 2 to 5000 
±5% charge: 10,000 15,000'" 50,000 20.000 10,000 >4000 

Voltage, with 100 MO load 2 to 5500 5 to 10,000 5 to 10,000 (2) 2 to 30 to 8000 2 to 5000 2 to 8000 4 to 8000 5 to - - 5 to 2 to 3400 8 to 20 to 6000 -
aooo 15,000'" 10,000 >4000 

Mounted Ra.onance 27,000 54,000 50,000 (I) 30,000 32,000 24,000 ; 32,000 32,000 80,000 250,000 125.000 50,000 17,0011 24,000 30.000 27,000 
Frequency, Hz (2) 45.000 

Tra~sverse Sensitivity, %, 2t. 5* 3t 5* (1/3 3t 3t 5* 6 5 5 5* 6 3t 3 
maximum (2 5 

Amplitude linearity, o to 10,000 o to 4000 o to 5,000 (1) 2500 o to 2000 o to 2000 o to 1000 o to 1000 o to o to o to o to 2000 o to 1000 o to 2000 o to 10;000 o to 3000 
Range (g): (2) 2000 20,000 100,000 20,000 

sensltivitr incr. approx. 1000 250 500 (1)250 200 500 250 150 2000 10,000 2000 250 250 600 500 tODD 
1% per (g : (2) 500 

Strain Sens" equiv. g at 0.50 2.0 12.0 (1) 3.0 10.0 (1/0.25 0.60 25.0 8.0 1000 1.50 2.0 0.50 2.0 1.0 0.50 
250 I/o strain (2)(3) 5.0 (2 1.25 

PHYSICAL 
Size, inches % hex x .14 dia x % dia x .60 dia x .25 dia x % hex x U. hex x % hex x .56 hex x .31 hex x .31 hex x .30 x .25 x 1.0 x 1.0 x .74 x .74 x % hex x % hen 

.78h .095h .21h .314h %h .33h .64h .8h .64h .22h .30h .2h .8Bh .48h .9h 1.0h 

Weight, ounces (grams) 0.95 (27) 0.0049 0.08 (2.3) 0.43 (12) 0.018 (0.5) (110.1 (2.8) 0.58 (18) 1.2 (32) 0.46 (13). 0.05 (1.3) 0.05 (1.3) 0.03 (0.85) 1.5 (41) 0.55 (l5.3) O.SO (25) 1.1 (3D) 
(0.14) (2)0.17(4.S) 

Crystal Material, Piezite® P-lo p·1i P·8 P-8 P·8 P-8 P-8 P·8 P-8 P-l0 P·8 P-8 P·8 P·8 P-14 P-14 
Type . ' 
Mounting 10-32 hole adhesive 2-56.crew 6-32 screw adhesive (lladhesive 10·32 hole 10-32 hole 10·32 hole 14·28 stud 14·28 stud adhesive 3,4-40 2,4-40 10·32 hole 10·32 hole 

(2 10·32 stud screws screws 

Connector Location side side' side side side top top side top top top one side each axis each axis slda sida 

Ceble Supplied, length. 10 ft ·6 ft 6 ft (1)\2) 10 ft 1 ft . 3 ft 10 ft 10 ft 10 ft 18 in. B ft 3.6 ft 3.10 ft 3.3 ft 3 ft 3 ft 
model (3m). (Um), (1.8m), 3m), . (.3m) (.9m) (3m), (3m). (3m), (45 cm), (L8m); (1.am). (1.8m), (.9m). (.9m), (.9m),_ 

3090B 3095A 3091D 3090A 3093 30BOA 3090A 30S0B 30908 3001A 3091D 3095A 3090A 30aOA . 3070M8 3075M8 
(3) 101t 

(3m). 
3090B . . (1) 

Signal Return. to Case: (1) grounded grounded grounded grounded grounded grounded grounded grounded grounded grounded grounded YZ insulatad grounded grounded 
insulated (2) Insulated 

(2) insulated X grounded 
grounded 

Case. to Structure: grounded Insulated grounded in'.ulated insulated grounded grounded grounded grounded grounded grounded insulated insulated insulated groundad grounded 

ENVIRONMENTAL 
Vibration. pk g, maximum 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 '1000 500 

Shock .. pk g, maximum 10.000 10,000 5000 5000 10.000 2000 2000 2000 20.000 100,000 20.000· 10.000 2000 2000 10,000 3000 

Temperature Range. °C -270 to -73 to -54 to (1)(2) -54 -73 to -54 to -54 to -54 to ..,.54 to -54 to -64 to -73 to -54 to -54 to -185 to -64 to 
+280 +15lJ +177 to +177 +177 +177 +177 +260 +177 -r121 +121 +150 +177 +177 +400 +482 

(3) -54 
to +260 

OF -450 to -100 to -65 to (1)(2) -65 -100 to -65 to -65 to -65 to -65 to -65 to -65 to -100 to -65 to -65 to -300 to -85 to 
+500 +300 . +350 to +350 +350 +350 +350 +500 +360 +250 +250 +300 +350 +350 +750 +800 

(3) -65 
to +500 

Seal hermetic silicone epoxy (1)(2) silicone epoxy epoxy hermetic epoxy hermetic hermetic silicone epoxy epoxy hermetic hermetic 

e~g~y 
hermetic 

NOTE: Data ara typical except where otherwise specified. Continued product improvement necessitate •. thai Endevco reserve the right to modify these specifications without notice. 

• Depends on external capacitance. t 1% availale: * 3% available. •• See Tech Data 319 for other ISOSHEAR Models. ••• ±1096 response . # Model 3075 (hardline) available as option. 
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MODEL NUMBER 

ELECTRICAL and DYNAMIC 
Range, g 

Overrange Limiting, 9 (I) 

(2) 

Sensitivity, mV/g (I) 

(2) 

Input Resistance, n (I) 
(2) 

Output Resistance, n (1) 

(2) 

Fixed Resistors, n (2) 

Mounted Resonance or 
Natural Frequency, Hz 

Frequency Response, ±5%, Hz 

Damping Ratio, approximate 

Transverse Sensitivity, % max. 

PHYSICAL 
Size, inches 

(centimeters) 

Weight, Dunces (grams) 

Sensing Element, Piezite® Type 

Mounting 

Cable Supplied (1) 

(2) 

ENVIRONMENTAL 
Acceleration, Static, g max. 

Vibration, g max. 
Shock, g max. 

Temperature, operating, °C 

non-operating, °C 

Seal 

All data are typical except where noted. 
Rated excitation for all units is 10.0 Vdc . 

2262-25 
2262C-25 

±25 full scale 

±5D useful 
range 

±60 10 ±150 

20 
10 

2100 
1000 

1400 
1000 

1000 ±1% 

2500 

o to 750 

0.7 

3 

.62 hex x 1.00h 

(15.7 x 25.4) 

1.0 (281 

P-11 

10·32 hole 

3D in., 
4 conductor 

30 in .. 
6 conductor 

±2000 
±1000 
±2000 

-18 to +93 

-29 to +104 

hermetic 

2262A·200 
2262CA-200 

±200 

±300 to 
. ±1200 

2.5 
1.25 

1800 
1000 

1200 
1000 

. 1000 ±I% 

7000 

o to 3000 

0.7 

3 

.62 hex x 1.0h 

(15.7 x 25.4) 

1.0 (281 

P-11 

10·32 hole 

3D In., 
4 conductor 

30 in., 
6 conductor' 

2000 
1000 
2000 

-18 to +93 

-29 to +104 

hermetic 

(I) Four-active·arm accelerometer, not recommended for shunt calibration. 

(1) 2264A-2K-R, 
-5K-R, -10K-R, 
-20K-R, ·SOK-R 7264-200 7265A-HS 7265A 

±2000 to ±200 ±20 ±IOO 
±50,OOO 

none ±200 to ±500 ±30 to ±80 ±150 to ±400 . 

0.250 to 0.010 2.5 25 5.0 

500 ±225 3000 750 750 

500 ±275 - 1100 1100 

500 ±20% - 500 ±I% 500 ±I% 

30,000 to 6000 1400 2700 
180,000 

o to 30,000 o to 1200 o to 500 o to 800 

0.002 0.001 .55 to .85 .55 to .85 

5 3 5 5 

.51w x .2h x .4w x .18h x .63W x .305 x .63Wx .305 x 
.481 4.11 .500 .500 

(1.3w x .5h x (1.0w .x .46h x (16.0 x 7.74 x (16.0 x 7.74 x 
1.211 1.01) 12.7) 12.7) 

0.053 (1.51 0.035 (1.01 0.20B (5.91 0.166 (4.71 

P-16 P-11 P-11 P-11 

2, 4-40 screws 2, 0-80 screws 2, 2·56 screws 2, 2-56 screws 

48 In .. integral 3D in .. integral 30 in., integral 3D in., integral 

5000 to 100,000 1000 2000 2000 
1000 1000 200 1000 

5000 to 100,000 1000 2000 2000 

-18to +66 -18to +66 -18 to +66 -18 to +66 

-54 to +93 -54 to +93 -54 to +85 -54 to +85 

epoxy epoxy hermetic hermetic 
~ .- . 

(2) Two-active·arm accelerometer with internal completion resistors, deSigned for shunt calibration and identified with suffix· letter C or R. 

7231c-750 TRIAXIAL 
7232C-750' 7267A 2Z63-5K 2263-10K 2263-20K 

±750 ±1500 ±5000 ±IO,OOO ±20,000 

none none none none none 

.200 0.15 100j£V 50j£V 25j£V 

625 1000 600 700 600 

626 - - - -

500 ±1'J6 - - - -
20,000 12,000 40,000 70,000 100,000 

o to 2000 o to 2000 o to 8000 o to 10,000 '0 to 15,000 

0.005 0.005 0.01 0.01 0.01 

3 3 3 3 

.75w x .75h x .75w x .900h x .52w x .40h x .52w x .40h x .52w x .40h x 
.900 .7501 .521 .521 .521 

19.05 x 19.05 x (l91w x 23h x (13.2w x 10.2h (13.2w x 10.2h (13.2w x 10.2h 
22.66) 19111 x 13.211 x 13.21) x 13.211) 

0.85 (241 1.76 (501 .35 (101 .35 (101 .35 (101 
1.4 (401 

P-9 P-9 P-11 P-l1 P·11 

110·32 hole 2, 4·40 screws 4, 2·56 screws 4, 2-56 screws 4, 2-56 screws 

1 optional factory installed 36 in., 38 in .. 36 in., 
5 conductor 5 conductor 5 conductor 

±1000 ±4000 

±1D00 ±1D00 ±10,000 ±20,OOO ±40,OOO 

±2500 ±4000 

-23 to +66 -73 to +149 30 to 110°F 30 to 110°F 30 to 110°F 

-73 to +149 -100 to -100 to -100 to 
+300°F +300oF +300oF 

epoxy hermetic epoxy epoxy epoxy 
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ENDEVCO ISOSHEAR® AND INTEGR 
ACCELEROMETER CHARAC' 

(I) 7701·50 
ISOSHEAR® (2) 7702·50 (I) 7705·1000 

MODEL NUMBER (3) 7703·50 (I) 7701·100 (3) 7707-200 (2) 7706·500 (2) 7707·1000 

ELECTRICAL and DYNAMIC , 

Charge Sensitivity, pC/g 50 100 200 600 1000 

Transducer Capacitance, pF 2800 2800 6600 5600 5600 

Frequency Response, Hz, ±5%· 1 to 7000 1 to 5000 1 to 4000 1 to 2000 1 to 2000 

Mounted Frequency, Hz 26000 20,000 17,000 10,000 7500 

Transverse Sensitivity, % maximum·· 3 3 3 3 3 

Amplitude Llnearlty.Range, 0 o to 2000 o to 2000 o to 1000 o to 500 o to ~50 

Sensitivity Increase, = 1% per_o 500 250 250 200 100 

Strain Sens .. equiv. gat 250 p, strain 0.125 0.0625 0.050 0.025 0.0125 
"-

PHYSICAL 

Size, inches % hex x .78h % hex x .78h 1.0 hex x .90h 1.0 hex x .90h 1.0 hex x .90h 

Weight, ounces (grams) .9 (25) 1(29) 2.17 (62) 2.8 (80) 4.23 (120) 

Crystal Material, Piezite® Type P·8 P-8 P·8 P·8 P·8 

Mounting 10·32 stud 10·32 stud 10·32 stud 10·32 stud 10·32 stud 

Connector location (l)(3) side side side top side 
(2) top 

AL ELECTRONICS 
ERIST1CS 

INTEGRAL ELECTRONICS 
ACCELEROMETER 
MODEL NUMBER 2250A 

DYNAMIC 
Sensitivity, mVlg 10±5% 
Range, Full Scala, g ±500 
linearity <1% per_o 
Frequency Response, 
±5%, Hz 

4 to 15,000 

Mounted Resonance 80,000 
Frequency Undamped, Hz 
Transverse Sensitivity, 
Maximum % 

3 

Temperature Response :~ ±2% -58 to +257 
-50 to +125 

ELECTRICAL 
Current Requirement lmat020mA 

const., current, 
compliance voltege: 

>15 . 
Output impedanca, max. 1001} with >3 mA 

supply current 
3001} with 1 mA 

load, minimum 20 kl} 
Zero offset, Vdc +8 
Mounting Surface Noise -0.015 
Rejection, equivalent g, 
maximum per volt 
Residual Electrical Noise, <0.015 
2 kHz to 25 kHz, . 
equivalent g rms 

2251A 

10±3% 
±500 
500 

5 to 8000 

40,000 

3 

±2% -5B to +257 
-50 to +125 

lmAt020mA 
con st. current, 

compliance voltage: 
>15. 

1501} with :>3 mA 
supply current 

4001} with 1 mA 
20 kG 
+B 

0;020 

<0.020 

Cable Supplied, length, model 10 ft (3m), 30908 10 ft (3m). 3090B 10 ft (3m), 3090B 10 ft (3m), 3090B 10 ft (3m), 3090B. PHYSICAL 
Cable Supplied,length, 8 ft (l.8m), 3008·72 6 ft (1.8m), 3006·72 

Signai Return, to Case (1)(2) grounded grounded isolated grounded 
(3) isolated 

Case, to Structure grounded grounded grounded grounded 

ENVIRONMENTAL 

Vibration, pk g, maximum 2000 1000 1000 600 

Shock, pk g, maximum 10,0000 10,000 2000· 2000 

Temperature, OF -65 to +500 -65 to +500 -65 to +500 -65 to +500 
°C -54 to +260 -64 to +260 -54 to +260 -54 to +260 

Seal hermetic hermetic hermetic hermetic 

NOTE: All data are typical except where atharwise .specified. 
• low frequency response is depandent on characteristics of signal condltionino. 

•• 1 % available. on special order. 

(I) grounded 
(2) isolated 

grounded 

500 

1000 

-65 to +500 
-54 to +260 

hermetic 

model 
Mounting . adhesive Endevco PIN 21627 

removable, captive 
2·56 center bolt 

Weight (excluding cable 
connector) ounces (grams) 

0.010 (0.3) .16 (4.5) 

Size, inches (millimeters) .230 (5.B4)d 
.160 (3.BlIh 

.400 ~.16)d 
.31 ( .91 h 

ENVIRONMENTAL 
Vibration pk B maximum ±2000 ±5000 
(any direction 
Temperature Range ~~ -58 to +257 -58 to +257 

-50 to +125 -60 to +126 
Strain Sensitivity, equlv. 
g at 250 p, strain . 

0.1 3.0 

Seal epoxy hermetic 

NOTE: All data are typical except where otherwise specified. 
Continued product improvement necessitates that Endevco. reserve the right 
to modify these specifications without notice . 
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ENDEVCO PRESSURE TRANSDUCER CHARACTERISTICS 
P) 8514-10 (11 8530A-5 

(1\8506-2 P) 8506-5 (1) 8506 15 (1\8506-50 P) 8510-100 (1) 8511A-5K 2) 8514-20 (2 8530A-15 
12 8507-2 2) 8507-5 (2) 8507-15 (2 8507-50 2) 8510-200 (1) 8510-1000 (2) 8511A-l0K (318514-50 (3 8530A-50 

MODEL NUMBER 3) 8510-2 (3) 8510-5 (3) 8510-15 (3) 8510-50 (3) 8510-500 (2) 8510-2000 (3) 8511A-20K (4 8514-100 (4) 8530A-l00 

ELECTRICAL and DYNAMIC 
Range ±2 psig ±5 psig ±15 psig -15 to +50 psig (1) -15 to (1) -15 to (1) 5000 psig (1) ±10 psig (1) 0 to 5ria 

+100 psig +1000 psig (2) 10,000 psig (2) -15 to (2) 0 to 1 psia 
(2) -15 to ~) -15to (3) 20,000 psig +20 psig (3) 0 to 50 psia 
+200 ~sig 2000 psig (3) -15 to (4) 0 to 100 psia 
(3) -1 to +100 psig 
+500 psig (4) -15 to 

+100 psig 
Full Scale Output, (mV) 300 300 300 300 300 300 500 300 300 
Sensitivity, mV /psi 157 ±45 63 ±18 21 ±6 6.3 ±1.8 (1)3.15±0.09 (1) 0.315 ±0.090 (1) 0.100 ±0.030 (1) 30 ±10 (1) 68.0 ±18 

(2) 1.57 ±0.45 (2) 0.157 ±0.045 (2) 0.050 ±0.015 (2) 15.75 ±4.5 (2) 21.0 ±6 
(3) 0.63 ±0.18 (3) 0.025 ±0.008 (3) 6.3 ±1.8 (3) 6.3 ±1.8 

(4) 3.15 ±O.S (4) 3.15 ±O.OS 
Resonant Frequency, Hz typical 45,000 65,000 100,000 180,000 (1) 240.000 (1) 700.000 500,000 (1) 140,000 (1) SO,OOO 

(2) 320.000 (2) SOO,OOO (2) 180,000 (2) 120.000 
(3) 500,000 (3) 320,000 (3) 240,000 

(4) 410,000 (4) 280,000 
Sensitivity Shift, ± _% 
Maximum, across 0 to 200°F 

4 4 4 4 4 4 4 4 4 

Thermal Transient Response 0.003 0.003 0.003 0.003 (1) 0.003 (1) 0.05 (1) 1.1 (1) 0.001 (1) 0.015 
psi/oF typical (2) 0.001 (2) 0.16 (2) 1.5 (2) 0.003 (2) 0.004 

(3) 0.01 (3) 0.4 (3/ 0.005 (3) 0.003 
(4 0.01 (4) O.OOOS 

Zero Shift, ± _% of FSO 3 3 3 3 3 3 3 3 3 
maximum, across 0 to 200°F 
range 
Linearity 

0.25 0.25 0.25 0.25 0.25 (1) 0.5 0.25 To FSO, ± _% of FSO 1 (1) 0.3 
typical (2) 0.6 12) 0.25 

(3) 0.4 (3) 0.5 
At 3x FSO, ± _% of 3 x (1) 3.0 (2) 3.0 2.0 1.0 1.0 1.0 1.0 (1) 0.3 (2) 0.8 (1) 1.0 (2) 0.7 (1) 1.0 (2) 0.6 
FSO typical (3) 2.S (3) 1.0" (4) 0.6 (3) 0.6 (4) 1.0 

Acceleration Sensitivity 
(1) 0.00015 (1\ 0.0001 Longitudinal (psi/g) typical 0.0005 0.0003 0.0003 0.0003 (1) 0.0003 (1) 0.0007 (1) 0.003 

(2/ 0.0003 (2) 0.00027 (2) 0.004 (2) 0.0002 (2 0.0002 
(3 0.0004 (3) 0.008 (3) 0.0003 (3) 0.0002 

(4) 0.0006 (4) 0.0003 
Lateral (psi/g) typical 0.00003 0.00003 0.00003 O.OOOOS (1) O.OOOOS (1) 0.00005 (1) 0.001 (1) 0.00006 (1\ 0.00001 

(2) O.OOOOS (2) 0.00001 (2/ 0.002 (2) 0.00009 (2 0.00004 
(3) 0.00003 (3 0.004 (3) 0.0002 (3) 0.00004 

(4) 0.0003 (4) 0.00007 
Burst Pressure 

Di.aehragm (± _psi) 40 100 150 200 (1) . 500 (1) 5000 PI 20,000 (1) 100 (11 60 
mlOlmum (2) 1000 (2) 10,000 2 30,000 12) 150 12 90 

(3) 2500 (3 40,000 3) 200 3) 300 
(4) 400 (4) 400 

Common Mode Pressure (1) 200 (2) 50 (1) 200 (2) 50 (1) 200 (2) 50 (1) 200 (2) 50 300 300 N/A 25 N/A 
Maximum (psi) (3) 300 (3).300 (3) 300 (3) 300 

MECHANICAL 
Weight, Ounces (grams) typical (1) 0.04 (1.0) (1) 0.04 (1.0) (1) 0.04 (1.0) (1) 0.04 (1.0) 0.06 (1.8) 0.06 (1.8) 0.4 (11) 0.003 (.OB) 0.04 (1.B) 

(2) 0.01 (0.3\ (2) 0.01 (0.3) (2) 0.01 (0.3) (2) 0.01 (0.3) 
(3) 0.06 (1.B (3) 0.06 (1.B) (3) 0.06 (1.8) (3) 0.06 i1.8) 

Mounting Thread (1) 6-32 (2) None (1) 6-32 (2) None (1) 6-32 (2) Nonl! 
(3) 10-32 (3) 10-32 (3) 10-32 

(1) 6-32 (2) None 
(3) 10-32 

10-32, 10-32 % x 24 None 10-32 

Face Diameter, inches (1) O.OS (2.31) (1) 0.09 (2.31) (1) O.OS (2.31\ (1) O.OS (2.31) 0.15 (3.84) 0.15 (3.84) 0.32 (B.13) 0.062 ±0.003 0.15 (3.84) 
(millimeters) (2) 0.09 (2.34) (2) 0.09 (2.34) (2) 0.09 (2.34 (2) 0.09 (2.34) (1.57 ±0.076) 

(3) 0.15 (3.84) (3) 0.15 (3.B4) (3) 0.15 (3.B4 (3) 0.15 (3.B4) 

ENVIRONMENTAL 
Vibration, pk g, maximum 1000 1000 1000 1000 1000 1000 1000 1000 1000 
Shock, (g, 100 s, half sine) (1), (2) 10,000 (1), (2) 10,000 (1), (2) 10,000 (1), (2) 10.000 20,000 20,000 20,000 20,000 20,000 
max (3) 20,000 (3) 20,000 (3) 20,000 (3) 20,000 
Temperature OF maximum -65 to +225 -65 to +225 -65 to +225 -65 to +225 -65 to +225 -65 to +225 -65 to +225 -65 to +250 -65 to +250 

°C maximum -54 to +107 -54 to +107 -54 to +107 -54 to +107 -54 to +107 -54 to +107 -54 to +107 
Seal epoxy epoxy epoxy epoxy epoxy epoxy epoxy epoxy epoxy 

• Overrange is limited to 75,000 psi. A shift in calibration may occur after exposure to pressures above 50,000 psi. 
Continued product improvement necessitates that Endevco reserve the right to modify these specifications without notice . 

•• Overrange is limited to 40,000 psi. 
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TRANSDUCERS & ENCODERS 

The adVantages Of 
being tiny. 

. At Entran, we've solved most of the problems you 
might encounter with pressure transducers by making 
them tiny. And nowadays, tiny is the state-of-the-art. 

Being tiny means you don't interfere with the 
integrity of the system being measured. 

Being tiny means less measuring surface to bear 
loads, and a more compact solid state density with no 
moving parts. 

Being tiny means being insensttive to acceleration, 
vibration and shock, so you get flat pressure readings, 
both static and dynamic." 

And, being tiny means greater handling ease ir 
hard-to-get-at places. Which adds up to more . 
applications flexibility. ..' ..... . 

Entran pressure tranducers can usually be 
interfaced directly with scopes, recorders and 
milliammeters. 

Our transducers come complete and ready to 
use. All you need supply is the excitation voltage on 
two leads and read output on the other two leads. 

All units give you direct linear output in millivolts/ 
psi and read both static and dynamic pressures. 
There's no need for charge or voltage amplifiers. 

. Calibrations are traceable to The National Bureau of 
Standards. 

Write Entran Devices, Inc., 10 Washington 
Ave., Fairfield, N.J. 07006 (201) 227-1002, 
T~lex 130-361. 

Only 0.080 in diameter (that's tiny),EPI-080. 
This solid-state pressure trarisduceds 0.080"in diameter, 0.25" in 
length and occupies a volume of only 0.0013 cubic inches. Yet it gives 
accurate static and dynamic pressure readings like the big ones do. 
Its atomically bonded, diffused diaphragm with leads attached to the 
non-active area make this device virtually insensitive to acceleration, 
vibration and shock. . . 

Typical ranges I . 25 psi 1 50 psi J 100 psi I 250 psi I 500 psi 
Sensitivity nom. I 3mv/p~i 11.amv/psi[ 1.0mV/psi I OAmV/psi[0.2mV/psi 
Useful frequency nom. I 25 KHz 1 30KHz I 40 KHz I 60 KHz 180KHz 

ExCitation: 5V .. Output.impedance: 750·0·nom. Repe~tabillty: 0.5%. 
Non-linear and hyst:! :j!.%. Resolution: infinite. 

j Must not be used in water 
, or corrosive medium. 

Tiny but easy to handle, EPX-10 
This easy to install pressure transducer is built with standard 10-32 
UNF thread and is available in an optional M5 metric version. it gives 
flat pressure readings static and dynamic, in 5 to 5,000 psi ranges to 
as high as 90KHz. Has infinite resolution and is also insensitive to . 
acceleration, vibration and shock. Made of stainless 
steel, and with its built-in "0" ring seal can be screwed 
in just about anywhere. However, for corrosive or 
water usage, order our "welded" version. 

Typical ranges 5 psi 50 psi 100 psi 250 psi 1000 psi 
Sensitivity nom. 3mV/psi 1.5mVlpsi 1.2mV/psi 0.5mV/psi 0.12mV/psi 

Useful frequency nom. 9 KHz 15 KHz 15 KHz 20 KHz 40 KHz 

Combined n9f1-linear and hyst: ± 1 % below 10Opsi, \1,% above 1 00 psi. 
Excitation: 10V'. Output impedance: .350 0 nom. 
Repeatability: 0.25%. Thread length: 1/16". 

$38500 

. ® . 

Entran .Pressure Transducers. 
(Today, miniature makes sense.) 

Call (201) 227-1002 

5500 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5500 TRANSDUCERS & ENCODERS 

The adVantages Of 
being tiny. . 

At Entran we build a line of accelerometers scopes, recorders and milliammeters. 
that can best be described as tiny. Entran accelerometers come complete and 

Being tiny means you don't interfere with the ready to use. All you supply is the excitation voltage 
integrity of the system being measured. on two leads and read output in millivolts on the 

Being tiny gives you greater handling ease in other two leads. 
hard-to-get-at places, which adds up to more All units give you direct linear output in millivolts/g 
applications flexibility. And, being tiny means less and read both static and dynamic acceleration. There's 
mass to distort your test scale, more room for other no need for charge or voltage amplifiers. Calibrations 
instruments. All at no sacrifice in test data. are traceable to The National Bureau of Standards. 

Entran accelerometers give you high output, low Write Entran Devices, Inc., 10 Washington Ave.~ 

5500 

impedance readings, both static and dynamic. As a Fairfield, NJ 07006 Phone 201/227-1002, Telex 130-361. 

ffis;;~~~~aIlY be inrertaced d;ir:e;ct~IY;W~i~th;::::::~~~:~~~~.",,~s~ 

Tiny and feather-light, EGA-125-D. 
This accelerometer weighs only one half a gram. 

Is less than 0.006 cu. inches in volume. Yet gives you t-;t--:;:-::-=----+-:::-;';;;-;.-;-;;-::;7,:+;-=-;':-t-~::;T,::t;;_;::_:::;;7:i 
static & dynamic readings of acceleration, vibration 
and shock. And comes with.7 critical damping to 
eliminate resonance. ("0" is for "damped.") Excitation: 15V, Weight: 112 gram without leads, Linearity: ± 1%, 

5 other mounting styles available at no extra charge. 

Tiny but tough, EGC-500DS. 
. Guaranteed overrange of 1000%. And only a half ± 10g . ± 50g ± 100g ± 500g 

inch cube to boot. hS';:e=ns:;;:iti::::vity~no:-::m::-. --;-;;;:-=f;;:-t;2~0-=mMV;;':/g+;4-=mMW;;':g;-;2~m:<V;;:'9:t0;"';:.5-=m:'-V;;::i,g 
Static & dynamic measurements of acceleration, Useful frequency 150Hz 200Hz 600Hz 1000Hz 1500Hz 

vibration and shock in ranges from 5 to 1,000 g. 
Fully damped to eliminate resonance and fitted with Excitation: 15V, Damping: 0.7 cr. nom., Linearity: ± 1% 
mechanical stops to impede overload response. VUlput impedance: 4500 nom, Input impedance: 1000 nom. 

Size: 0.5" x 0.5" 0.6" width, 10-32UNF tapped hole 

Entran ACcelerometers. 
(Today, miniature makes sense.) 

Call (201) 227-1002 

EEM 1983 For manufacturers' 'sales offices refer to Manufacturers & Sales Offices Directory 1·2473 



5500 

TRANSDUCERS 
& SYSTEMS 

TRANSDUCERS & ENCODERS 

Twin Lakes Road / P.O. Box 185 
North Branford CT 06471 

.(203J 481-5721 I TWX 710-452-3092 

5500 

TRANSDUCERS 
& SYSTEMS 

OUR PRECISION PRODUCTS INCLUDE: 

1·2474 

LINEAR VARIABLE DIFFERENTIAL TRANSDUCERS 
• DC in/DC out or AC in/AC out 
• High accuracy and stability 
.Low inputpower:<3OOmWdc 
• ±0.02" to ±10.00" full scale 

MDP/SD L VDTs provide self-contained signal conditioning. 
MNMDP models offer small size, high accuracy, and high 
sensitivity. SNSD models allow higher ranges and 
ruggedized design. 

PROXIMITY SENSORS/SWITCHES 
• High repeatability 
• 0.004" to 0.25" full scale 
• Sizes from 0.2" dia. 
• AClDClswitch types 

These inductive sensors are availsble for DC and for AC 
applications. High accuracy and repeatability provide 

. excellent performance under continuous monitoring 
conditions. . 

PRESSURE TRANSDUCERS 
• Ranges from 1 to 2,000 psi 
• AC and DC models 
• High linearity and accuracy 
• High repeatability . 

PT Series LVDT-type pressure transducers offer a broad 
selection of ranges, low hysteresis error and high linearity. 
Voltage, current, or frequency outputs are available. 

LOW RANGE FORCElWEIGHT TRANSDUCERS 
• AC and DC models 
• Tension/compression 

from ±10 gms full range 
• 20ms full load response 

Applications include laboratory use, biomedical and 
pharmaceutical measurements, high speed weighing, aero/ 
hydrodynamic modeling, and others where precise determin
ation of low range forces is necessary. Closed loop versions 
are also available. 

LINEAR VELOCITY TRANSDUCERS 
• 0.5" to 20.0" ranges 
• Single-piece high flux

density magnetic core 
-1000 ips capability 

These L VTs provide outputs directly proportional to the 
rate of change of an object's position. The output also 
indicates the direction of motion. Rugged construction 
assures high tolerance to shock and vibration. 

ROTARY VARIABLE DIFFERENTIAL TRANSFORMERS 
• AC and DC models 
- Unlimited rotation 
• ±60° linear range 
• Infinite resolution 

ACCELEROMETERS 
• ±lG to ±l00G full scale 
• 0.1% typical linearity 
• ±5Vdc full scale output 
- AC models available 
• Sizes from 0.625" dia. 

INCLINOMETERS 
• ±1 ° to ±90° full scale 
• Measure to 0.1 second of arc 
• Linearity to ±0.02% 
- AC models available 

These angular position L VDTs offer: unlimited rotation and 
non-contact measuring. They ar~ available in AC and DC 
models; and with an independent stator and rotor. 

These small, rugged accelerometers offer high accuracy and 
good frequency response. Self-contained signal conditioning 
provides high output. Also available are closed loop 
(force-balance) models with higher accuracies and extended 
frequency response. 

These inclinometers provide a DC output proportional to 
the sine of the angle of tilt, resolving changes in angle as 
small as 0.1 second of arc, and changes in tilt as low as 
0.000006 inch/foot. AC and closed loop version also availsble. 

. - '. 

SIGNAL CONDITIONING MODULES & CONTROL BOXES 
Signal conditioning modules for our AC-L VDTs, and all of our AC transducers, are available for AC or 
DC inputs/outputs, with options such as zero adjustment ranges to 100%, output currents to 500mA, 
preset limits, frequency outputs, and a choice of several methods of interconnection. Control boxes, in· 
Cluding digital displays, printers, and other output instrumentation are also available. 

AND SYSTEMS 

TRANSDUCERS AND SYSTEMS INC. 

A PRIME TECHNOLOGY COMPANY 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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Ea ITEB: ENCODERS ON TARGET: BIGB PERFORMANCE IN A SMALL PACKAGE 
Individual data sheets of any Itek Absolute and Incremental encoder or display are Immediately available on request. 
Modifications to your specific encoder requirements can be accommodated. 

~1IiIiiiiiiiii--9h'1croSerIesJ Ultra-Small Absolute Encoders For Military Fire Control---....... 
® SIZE (Inches) RESOLUTION (QUANTA/REV.) 

MODEL 0.0. SHAFT DIAM. BINARY (2"") BCD 

pL/16 1.6 .25 12 I 13 I. 14 I 15 6.41< •• 

" .. 

pL/23 2.3 .25 13 I 14 I 15 I 16 

Features: Small Size. High Accuracy. Direct Digital Transducer. Absolute Whole Word Output 
.MIL Environments-Gun. Ship. Aircraft. Spacecraft (Vibration 20g. Shock 1000g. 0.8ms) .LED Illuminators .High Reliability. 

Digisec® Encoders-RA series _-.-________ RI series _______ ....... 

SGUDSHAn 

I 
THRU.ftDI! 

Rotary Absolute Encoders 
SIZE 

(Inches) 
Madel O.D. Sbll 

Ollm. 

Resolution (Quanta/Rev,) 
Binary (2'") BCD 

~O-Outside Diameter IO-lnside Diameter C-Self-conlained Electronics 

Features: • Parallel whole word unambiguous output 
• T TL/DTL compatible. Resolution to 0.31 arc-seconds 
(22 bits) • Highest accuracies available anywhere 
• Operating temperature _40° to +71°C. Military 
Speclflcation rated • Instant on-the-fly readout. LED light 
sources. Separate Electronics-no electronics in optical 
unit (thru-hole systems) . 

. Available Opllons: • Serial readout. Line driver output 
• Redundancy. Chrome slit and disc (standard on size 23 
and size 158) • Binary lamp display. Subtractor card for 
electronic zeroing 

Rotary Incremental Encoders 

Resolution (Quanta/Rev,) 
Binary (2'") Decimal 

S-Separate electronic enclosure T-2 speed geared paired configuretions 

Features: • Quadrature square wave or pulse output. zero index 
• T TL/DTL compatible. Resolution to 0.31 arc-seconds (22 bits) 
• Self-contained electronics. Operating temperature _40° to +71°C 
• Military Specification rated. LED light sources 

Available Opllons: • Line driver output. Pigtail cable 
• Square wave or pulse output 

OUTPUT CHANNEL 
ZERO iNDEX GATE 

....--LJ--...--rlLJ'--.HOLr~r-1.-r<-.---.A}QUADRATURE 
rL-''-I ___ .r-L~''--rlLr-'_.''Lr-' ,B ~:~WAVE 

Environmental Rallngs. All DIGISEC" encoders are designed to meet rigid 
military specifications. The following environmental specifications are typical, 
Temperature, _40° to + 71°C Vibration, 10-20g Humidity, 0 to 98% 

1-_____ -!-'-...... .LLIL.LLu.L ...... .l.l..jPULSE OUTPUT (CW) 

t-U-L.LL ...... .LLIL.LL..,.,..Y..,-""",.-___ -IPULSE OUTPUT (cCW) 

1-__ -:::::-:"'cw9pC":'cw"7:--__ --!ZERO INDEX PULSE 

ccw • ROT1T1ON I CW 

. Shock, 5Og. 11 milliseconds (higher on solid shaft models) 

~ _______ Spacecraft Encoders: Absolute 8c: Incremental _______ ....... 
Dlam. (Inche" Re.olullon (Quanta/Rev.) Accuracy Weight (lb.J Power (waH.) Feat .... Model TYPe 

RA2I/1510 Absolute 15.0 2" 2.6 sec 20.0 3.0 
10 Inch Thru-hole 
Electrical Redundancy. 

RA1S/60 Absolute 6.0 2" 10.0 sec 8.5 3.0 Elect. & Mach. Redundancy. 

R1I3/35 Incremental 3.5 2" 2.6 min 3.0 2.0 Commutator Outputs. 

R120/63 Incremental 6.3 2'" 1.5 sec 1.7 0'.5 Unhoused. Commutator Outputs. 

RI361</40 Incremental <to 36.000 2.5 sec 3.0 0.3 Electrical Redundancy. 

RI14.4K/23 Incremental 2.3 14.000 1.5 min .75 0.4 Commutator Outputs. 

Featu ... , LED lIIumlnalors. Resolution to 0.31 HC Second. (22 Bits) • Hlghesl Accuracy Aval/able Anywhere. Aval/able with bearing' (housed) or w~hout (unhoused). 

Specifications subject to change wlthqut notice . 

. Itek Measurement Systems 
A Dlvlslon'of flek Corpoltltlon 

27 Christina street Newton. Massachuset1s 02161 Telephone: 617-969-7300 NIX: 710-335-6783 Write or call Dept.E 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory '1·2475 
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Providing excellent performance at minimum cost, 
the P600 Series Is intended for custom, OEM pres
sure measurement applications. This series features 
exceptional repeatability,. low hysteresis, accurate 
operation over a broad temperature range. and the 
ability to perform without zero shift when subjected 
to high overpressures. These characteristics, com
bined with long term stabilitYI make the series ideal 
for microprocessor-based app Ications. 

Key to the uniform performance and low cost fea
tures of this series Is Kavlico's patented ceramic 
sensing element with Its Integral signal conditioning 
that employs a reliable solid state, custom hybrid 

SPECIFICATIONS AT 25°C (WF) 
MODEL 612 _ .. -

@STANDARD STANDARD 
V. = 9VDC PRESSURE RANGE 
PARAMETER MIN TVP MAX UNITS 

Full Scale out~ut 
(Pas. Pressure 

5.9 5.92-6.08 fr.1 VDC 

Null Offset 
±l,±5PSID 3.9 3.92-4.08 4.1 
a-I, 0-5, 0-15 PSI D 2.35 2.4-2.6 2.7 VOC 
0-1 PSIG, 0-5, 0-15 1.9 1.92-2.08 2.1 
Span' 
±l,±5PSID 1.8 1.84-2.16 2.2 
a-I, 0-5/;0-15 PSID 3.2 3.32-3.68 3.75 VDC 
0-1 PSI ,0-5,0-15 3.8 3.84-4.16 4.2 
Linearity(Best Fit) ..... 0.3 ..... 0.5 %Span 
Hysteresis ..... 0.003 ..... 0.01 %Span 
Repeatability ..... 0.005 +0.05 %Span 
Temperature Error 
(-300 to +100DC) 
Null . ±1.6 ±3.0 %Span 
Span ..... 1.0 +1.5 %Span 
Stabil ity (1 year) +1.0 %Span 
SU~PIY Voltage 
(Vd .. 

7.5 15 VDC 

Supply Current 8 15 rnA 
(QUiescent) 
10K Load 
EMI Change In 
Output Due to RF 

±0.2 ±1.0 VDC 

Field of 200V 1M, 
10KHz to 1GHz (By 
Special Order) 
Transient Voltage 
OnV. 

50 VII mSec 

Common Mode 
Pressure 

15 PSI 

Pressure Overload 
(Pos. Pressure)" 
±1, ±5PSID 20X 
0-1, 0-5, 0-15 PSID lOX 
0-1 PSIG, 0-5, 0-15 lOX Rated 
(Neg. Pressure) Pressure 
±l,±5PSID 2X 
0-1,0-5,0-15 PSID 
0-1 PSIG, 0-5, 0-15 

IX 

Burst Pressure 
(Pos. Pressure)" 
±1, ±5PSID 50X 
a-I, 0-5, 0-15 PSID lOX 
0-1 PSIG, 0-5, 0-15 lOX Rated 
(Neg. Pressure) Pressure 
±1, ±5 PSID 2X 
0-1,0-5,0-15 PSID IX 
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circuit. Temperature compensation and calibration is 
provided, through use of computer-controlled laser 
trimming of hybrid circuit components. As a result, 
uniformity from unit-to-unit Is assured and there Is 
no need for adjustment or recalibration by the user. 
In addition, the P600 Series maintains repeatable 
performances even after extraordinary overpressures, 
which has been demonstrated In over five years of 
automotive sevice. 
The P600 Series provides a high level output voltage, 
permitting it to Interface easily with a variety of cir
cuits, indicators, or alarms. In addition, its ratlo-

MODEL 612 

SPECIFICATIONS AT 25°C (170F) 
MODEL P650 

STANDARD . ~STANDARD 
• = 9VDC PRESSURE RANGE 

PARAMETER MIN TYP MAX 
Full Scale Output 5.9 5.9-Hi.06 6.1 
Null Offset 1.9 1.94-2.06 2.1 
Span' 3.8 3.94-4.06 4.2 
Linearity(Best Fit) ±D.3 ±0.5 
Hysteresis ±0.003 ±0.01 
Repeatability ±o.OO5 ±0.05 
Temperature Error 
(-300 to HODOC) 
Null ±1.6 ±3.0 
Span ±1.0 ±1.5 
Stability(1 year) ±1.0 
SUP~IY Voltage 7.5 15 
(V.) 
Supply Current 8 15 
(QUiescent) 
10K load 
EMI Change In 
Output Due to RF 

±0.2 ±1.0 

Field of 200V/M, 
10KHz to 1GHz (By 
SpeCial Order) 
Transient Voltage 
OnV. 

50 

Pressure Overload 
0-5,0-15 PSI lOX 
0-30 PSI 5X 
0-75, 0-150 PSI 1.5X 
Burst Pressure 
0-5,0-15 PSI 15X 
0-30 PSI 9X 
0-75, 0-150 PSI 1.5X 

MODEL P655 
Full Scale Output 5.92 5.96-6.04 6.08 
Null Offset 1.92 1.96-2.04 2.08 
Span' 3.84 3.96-4.04 0.16 
Linearity(Best Fit) ±0.3 ±0.5 
Hysteresis . ±0.OO3 ±0.01 
Repeatability ±D.005 ±0.05 
Temperature Error 
(-300 to + 100DC) 
Null ±1.6 .±3.0 
Span ±1.0 ±1.5 
Stability (1 year) ±1.0 
Supply Voltage 7.5 15 
(V.)* 
Supply Current 8 15 
(Quiescent) 
10K load 
EMI-Standard All ±0.2 ±1.0 
Models Change in 
Output Due to RF 
Field of200V/M, 
10KHz to;lGHz 
Transient Voltage 50 
OnV. 
Pressure Overload 
0-5, 0-15 PS.I lOX 

. 0-30, 0-75 PSI SX 
0-150, 0-300, 2X 
0-500t PSI 1.2Xt 
Burst Pressure 
0-5,0-15 PSI 20X 
0-30, 0-75 PSI lOX 
0-150, 0-300, 2.5X 
0-500t PSJ 
.----~~ ... ----~------

UNITS 
VDC 
VDC 
VDC 

%Span 
%Span 
%Span 

%Span 
%Span 
%Span 

VDC 

rnA 

VDC 

VII mSec 

Rated 
Pressure 

Rated 
Pressure 

VDC 
VDC 
VDC 

%Span 
%Span 
%Span 

%Span 
%Span 
%Span 

VDC 

rnA 

VDC 

VII mSec 

Rated 
Pressure 

Rated 
Pressure 

• Span is the Algebraic Difference Between End Points (Null Oftset and Full Scale Output) 
* 5VDC V. Available by SpeCial Order, Contact Kavlico 
""RATlI'lG SUBJECT TO USERS MOUNTING DESIGN 

5500 

metric output Is ideal for digital monitoring. By 
using· the supply voltage as the reference for the 
conversion circuit, measurement accuracy Is main
tained regardless of supply voltage varlations~ 

The P600 Series provides a choice of rugged die cast 
aluminum or high dielectric strength Valox housings. 
Seal materials are available to meet a variety of 
applications. 
In. electrically noisy environments, reliability and 
performance are assured with protection against 
electromagnetic interference (EMI) and line voltage 
transients as a standard feature on most models. 

SPECIFICATIONS AT 25°C (770f) 
MODEL 652 

@STANDARD STANDARD 
. V.=9VDC PRESSURE RANGE 
PARAMETER 

Full Scale Output 
(Pas. Pressure) . 
±lO" H,O, ±0.5, 
±1.0PSID 
0-0.5,0-1 PSIG 
Null Offset 
±lO" H,O, ±0.5, 
±1.0PSID 
0-0.5,0-1 PSIG 
Span' 
~l%, p~PO±0.5, 
0-0.5,0-1 PSIG 
Linearity(Best Fit) 
~l%, pgpo ±O.5, 
0-0.5,0-1 PSIG 
Hysteresis 
Repeatability 
Temperature Error 
(-100 to +600 C) 
Null 
Span 
Stability (6 mos.) 
S~volt(V.,* 

Supply Current 
(Quiescent) 
10K Load 
EMI Change In 
Output Due to RF 
field of 200V 1M, 
10KHz to IGHz (By 
Special Order) 
Transient Voltage 
OnV. 
Pressure Overload 
(Pos. Pressure) 
(Neg. Pressure) 
Burst Pressure 
(Pos. Pressure) 
(Neg. Pressure) 

MODEL 651 
full Scale Output 
(Pos. Pressure) 
Null Offset 
±lO" H,O, ±0.5, 
±l.OPSID 
0-0.5,0-1 PSIG 
Span" 
~l%, pgPO ±0.5, 
0-0.5,0-1 PSIG 
Linearity(Best Fit 
Hysteresis 
Repeatability 
Temperature Erro 
(-100 to +BOOC) 
Null 
Span 
Stability (6 mos.) 
Supply Volt(V.)t 
Supply Current 
(Quiescent) 
10K load 
EMI-standard All 
Models Change in 
Output Due to RF 
Field of 200V 1M, 
10KHz to 1GHz 
Transient Voltage 
OnV. 
Pressure Overload 
(Pas. Pressure) 
(Neg. Pressure) 
Burst Pressure 
(Pos. Pressure) 
(Neg. Pressure) 
±10" H20, 
±0.5, ±1.0 PSID 

MIN TYP 

5.9 5.92-6.08 
5.9 5.9-Hi.06 

3.9 3.92-4.08 
1.9 1.94-2.06 

1.8 1.84-2.16 
3.8 3.88-4.12 

±0.5 
±0.3 
±0.OO3 
±0.005 

±1.6 
+1.0 
..... 1.0 

7.5 
8 

±0:2 

--"" 

5.9 5.95-6.05 

3.9 3.95-4.05 
3.8 3.9-4.1 

1.8 1.9-2.1 
3.8 3.9-4.1 

±0.3 
±0.OO3 
±0.005 

±1.6 
±1.0 
±1.0 

7.5 

±0.2 

MAX UNITS 

6.1 VDC 
6.1 

4.1 VDe 
2.1 

2.2 VDC 
4.2 

±1.0 %Span 
±0.5 
±O.OI %Span 
±0.05 %Span 

±3.0 %Span 
±1.5 %Span 

%Span 
15 VDC 
15 rnA 

±1.0 VDC 

50 VII mSec 

20X Rated 
5X Pressure 

50X Rated 
5X Pressure 

6.1 VDC 

4.1 VDC 
4.2 

2.2 VDC 
4.2 

±O.S %Span 
±0.01 %Span 
±0.05 %Span 

±3.0 %Span 
±1.5 %Span 

%Span 
15 VDC 
15 rnA 

±1.0 VDC 

50 VII mSec 

50X Rated 
SX Pressure 

75X Rated 
5X Pressure 
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_Miniature Pressure Transducers IIifliitI 
Smaliest 

transducer 
in existence . 

. 030" dia.· 

CO-030 

CO-030 XCO-080 Series Smallest 
available pressure transducers. Diaphragm 
diameters from .030" to .080" (.76mm to 
2mm). High frequency. Bulletin: KU-1000B 

VO-250 

VO SVO Series Scanivalve compatible 
pressure transducers for use where steady 
state accuracy is of prime importance. 
Bulletin: KPS-VO-3C 

CO-140 XCO-1S2 Series Diaphragm 
diameter .140" to .155" (3.1mm to 3.5mm). 
Excellent dynamic and solid-state cnarac
teristics. Bulletin: KU-1000B 

ETM-375 

ET ETM Series Smallest available pres
sure transducer with built-in amplifier and sig
nal conditioning. Flight qualified for use on 
aircraft and missiles. Available in 3- and 
4-wire versions. Bulletin: KM-1000C 
& KS-1000B 

VO-250 5-2000 A. G. 0 10. 20 50-100 
SVQ-500 

HKM-375 
25-30.000 A. G 10 75 

HEM-375 10VDC/AC 

28 :!: 4 5.000 28VDC:!: 4VDC 

~kulite 

,/"'. 

XTM·190 

XT XTM Series Thread mount pressure 
transducers may be supplied with either sil
icon or metal diaphragms, allow user ease of 
mounting while retaining high performance of 
CO Series. Bulletin: ;(M-1000C & KS-1000B 

HKM·375 

LO·Senes 

HKM HEM Series High pressure trans
ducers with metal diaphragm compatible with 
most pressure medias - high temperature 
operation +500"F (+260'C) Bulletin: 
KM-l000C 
LO SeriesThin-line pressure transducer for 
use on turbine blade and airfoil applications. 
Bulletin: LO-3C 

o to 250 
~65 to 500 

-65 to 250 

70-200 

50-395 

70-200 
50-395 

$415 
$575 

$725 
$725 

KUUTE SEMICONDUCTOR PRODUCTS INC. 1039 Hoyt Avenue. Ridgefield. New Jersey 07657 Telephone: (201) 945-3000 
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CROSS REFERENCE CARDS (61) 

LABELS FIT 
THIRD-CUT 
FILE FOLDERS 
(NOT SUPPLIED) 

W· O' N" 'DER' ··FI· ·LE' '. . . .. 
All-new in '82!The EEM File System has been 

completely revised arid updated. It's now easier 
than ever to control your files of m:anufacturers' 
catalogs. 

The new EEM File System contains a complete. 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

IIi order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then uSe the pressure~sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion . 

. The System: also includes 61 Cross Reference 
Cards,sb you can quickly and easily find multi-
product catalogs. ' 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. ' 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 
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rn 
Litton 

ENCODERS rn 
Litton 

INCREMENTAL ABSOLUTE 

MODEL 81 
Low Cost 
1.5" dia. 

MODEL 70 
Optical 

Industrial 
2.5" dla. 

MODEL 82 
Low Cost 

2.2" dla. 

MODEL 75 
SizeS 

SIZE23&35 
Optical 

Commercial & 
Military 

SIZE 23 &35 
Optical 

Commercial & 
Military 

MODEL 76 
Low Cost Optical 

2.5" dia. 

Multi·Turn 
Heavy Duty 

4.3" dla. 

ABSOLUTE /INCREMENTAL MODULAR MODEL 720 
Incremental 

Optical 

SIZE 60 
6" dia. 

SEND FOR 
FREE 

CATALOG 

SIZE 11 
Pin Contact 

MODEL 715 
Incremental 

Optical 
1.5" dia Absolute 

Optical 
2" dia .. 

2" dia. 

Motor/Encoder 
Package 

SPECIALS I CUSTOM DESIGN 
Absolute 

Military 

Aerospace 

TRACKBALL 
Commercial & 

Military 
4" sq. 

New! Low Cost 
TRACKBALL 

Commercial 
. 3" sq. PIN CONTACT 

DETENTED 
SWITCH 

As world leader, we have designed and manufactured encoders to meet 
the full spectrum of user applications ranging from the simplest, low cost 
modular encoders to the sophisticated encoders for military and NASA 
requirements. 
If you need data on our products or assistance in selecting the right 
encoder for your application, please contact: 

The Marketing Department 
Litton Encoder Division rn ENCODER D~VISION 20745 Nordhoff Street 

Chatsworth, Califomia 91311 
Te~hone (213) 341·6161 TWX 910-494-1229 Litton 
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MICRO SWITCH 
PRESSURE SENSORS 
MICRO SWITCH solid state pressure sensors are ideally. 
suited to applications that require exact measurement 
of pressure. They provide the impqrtant benefits of 
repeatability, low hysteresis, and long term stability. 
The sensing -element in each sensor is a square silicon 

NON·SIGNAL CONDITIONED SENSORS 
There are four series 01 non-signal conditioned sensors. 
They provide a low level output (typically 40 to 250 mY). 
Each series includes the basic sensor version, and a 

120PC 

120PC series are small plastic packages equipped with 
printed circuit board terminals. 124PC is the basic sen
sor, and 126PC is trimmed and has limited temperature 
compensation. 

Pressure Full Scale 
Range Output Electrical 

Series (psi) Type* (F.S.O.)" Excitation 
1.24PC 0-5 0 115 mV ±35 10VOC 

0-15 0 250 mV ±75 or2mA 
0-30 0 195 mV ±85 

126PC 0-5 0 50 mV ±1.5 16VOC 
0-15 0 100 mV ±1.5 max. 
0-30 D 79mV±4 

130PC 

130PC !'Ieries are miniature plastic packages, also 
equipped with printed circuit board terminals. 134PC 
is the basic sensor version. 136PC and 137PC are 
trimmed and temperature compensated. 136PC is volt
age excited, while 137PC is current excited. 

Pressure Full Scale 
Range Output . Electrical 

Series (psi) Type* (F.S.O.)·* Excitation 
134PC 0-5 A,G 115 mV ±35 10VOC 

0-15 A,G 250mV±75 or2mA 
0-30. A,G 195 mV ±85 

136PC 0-5 A,G 50mV±1.5 16VOC 
0-15 A,G 1.00 mV ±1.5 max. 
0-30 A,G 79 mV +4 

137PC 0-5 A,G 50mV±1.5 2 mAmax. 
0-15 A,G 100 mV ±1.5 
0-30 A,G 79 mV +4 

• Type: A - Absolute; D - Differential; G - Gage . 

chip with integral sensing diaphragm and ion implanted 
piezoresistors. Pressure applied on the diaphragm 
causes it to flex, changing the resistance, which results 
in an output proportional to pressure. 

version with laser trimmed resistors (for close· toler
ances on null and sensitivity) and a thermistor for 
limited temperature compensation. 

150PC 

150PC series are specifically designed to measure 
flow-thru pressure media. The remote pressure refer
ence is inside the termination cable. 154PC is the basic 
sensor, while 156PC is trimmed and temperature com
pensated. 

Pressure Full Scale 
Range Output Electrical 

Series (psi) Type* (F.S.O.)** Excnation 
154PC 0-5 G 115 mV ±35 10VOC 

0-15 G 99 mV ±41 or2mA 
0-30 G 195 mV ±85 

156PC 0-5 G 250mV±75 14VOC 
0-15 G 40mV ±1.5 max. 
0-30 G 79mV±4 

230PC 

230PC series are stainless steel housed Gage type sen
sors, compatible with a wide range of pressure media. 
The atmospheric pressure reference is inside the termi
nation cable to reduce the chance of contaminants 
entering the enclosure. 

Pressure Full Scale 
Range Output Electrical 

Series (psi) Type- (F.S.O.)** Excitation 
234PC 0-15 G 250mV±75 10VOC 

0-30 G 195 mV ±85 or2mA 
0-60 G 135 mV ±45 
0-100 G 225mV±75 

236PC 0-15 G 100 mV ±1.5 16VDC 
0-30 G 79 mV ±4 max. 
0-60 G 60 mV ±2 
0-100 G 100 mV ±2 

•• F.S.O. Is the algebraic difference between encl pOints (output at minimum and maximum pressure)_ 

MICRO SWITCH, a Honeywell division 
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SIGNAL CONDITIONED SENSORS 
The three signal conditioned series provide amplified 
high-level outputs (5V or ±2.5V). They are hybrid IC 
devices, with integral temperature compensation cir-

140PC 

6'- .--- Ir~ . 
<. , .. 

~_ J~ 

~ 

140PC series are plastic packages, equipped with 
printed circuit board terminals (color-coded leadwires 
are optional). They may be used to measure positive 
pressures, or for positive/negative pressure measure
ment. This series includes a two-wire pressure-to-cur
rent transducer, which senses industry standard 3-15 
psi and provides a 4-20 mA output proportional to 
pressure. 

Pressure Full Scale 
Range Output Electrical 

Series (psi) Type* (F.S.O.)** Excitation 
'142PC 0-5 D,G 5 VDC ±.15 7-16 VDC 

0-15 A,D,G 1 VDC Null 
0-30 A,D,G 

143PC ±2.5 0 ±2.5VDC 7-16 VDC 
±5 D,G 3.5VDC Null 
±15 D,G 

149PC 3"15 0 '4-20mA 10-40VDC 

240PC 

240PC series sense positive pressures up to 250 psi, in 
addition to positive/negative pressures up to ±15 psi. 
They are protected by die-cast aluminum housings with 
O-ring sealing for contamination resistance; 

Pressure Full Scale 
Range Output Electrical 

Series (psi) Type* (F.S.O.)** Excitation 
242PC 0-15 G 5VDC ±.20 7-16 VDC 

0-30 G 1 VDC Null 
0-60 .G 
0-100 G 
0-150 G 
0-250 G 

243PC ±2.5 G ±2.5VDC 7-16 VDC 
±5 G 3.5VDC Null 
±15 G 

MICRO SWITCH 

PRESSURE SENSORS 

cuitry optimized on each unit as part of the calibration 
procedure. Null and full scale output are similarly con
trolled. 

160PC 

160PC series pressure sensors measure extremely low 
pressures, and feature high reliability. The package is 
similar to the 140PC series. 

Pressure Full Scale 
Range Output 

Series (psi) Type* (F.S.O.)** 
162PC 0-1 D,G 5VDC±.20 
163PC ±5" H2O D,G 1 VDC Null 

164PC 0-10" H2O D,G 

Request MICRO SWITCH PC literature 
for specifications and Order Guides. 

• Type: A - Absolute; D - Differential; G - Gage. 
•• F.S.O. is the algebraic difference between end pOints 

(output at minimum and maximum pressures). 

Electrical 
Excitation 

4.8-12 VDC 

MICRO SWITCH, a Honeywell division 
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AC WATT TRANSDUCER pe5 SERIES 

SINGLE PHASE 50/60 Hz MODELS 

SUPPLIED WITH 
INTERNAL SENSOR 

MODEL 
NUMBER 

PC5-

18 
28 
38 

108 
118 
128 
198 
208 
218 

1038 
1048 
1058 
1068 
1078 
1088 

o to 150 
o to 300 
o to 600 
o to 150 
Oto 300 
o to 600 
o to 150 
o to 300 
Oto 600 
o to 150 
o to 300 
o to 600 
o to 150 
o to 300 
Oto 600 

Ot05 
Ot05 
o to 5 
o to 10 
o to 10 
o to 10 
o to 15 
o to 15 
o to 15 
o to 1 
o to 1 
o to 1 
o to 2:5 
o to 2.5 
o to 2.5 

SOOW 
1KW 
2KW 
1KW 
2KW 
4KW 

1.5KW 
3KW 
6KW 

100W 
200W 
500W 
250W 
500W 

1000W 

SUPPLIED WITH ~ 
CURRENT ·TRANSDUCERS 

288 o to 150 o to 50 5KW 
298 Oto 300 Oto 50 10KW 
308 o to 600 Oto 5(1 20KW 
318 o to 150 o to 100 10KW 
328 o to 300 o to 100 20KW 
338 o to 600 o to 100 40KW 
348 o to 150 o to 200 20KW 
358 o to 300 o to 200 40KW 
368 o to 600 o to 200 80KW 
378 o to 150 o to 400 40KW 
388 o to 300 o to 400 80KW 
398 o to 600 o to 400 160KW 
408 o to 150 o to 600 60KW 
418 o to 300 o to 600 120KW 
428 o to 600 o to 600 240KW 
438 o to 150 o to 1K 100KW 
448 o to 300 o to 1K 200KW 
458 o to 600 o to lK 400KW 
468 o to 150 Oto 2K 200KW 
478 Oto 300 o to 2K 400KW 
488 o to 600 Oto 2K 800KW 

SUPPLIED WITH .. ::A, 
CURRENT TRANSFORMERS 

498 o to 150 Oto 50 5KW 
508 o to 300 o to 50 10KW 
518 o to 600 Oto 50 20KW 
588 o to 150 o to 100 10KW 
598 o to 300 o to 100 20KW 
608 o to 600 o to 100 40KW 
678 o to 150 o to 200 20KW 
688 o to 300 o to 200 40KW 
698 o to 600 o to 200 80KW 
768 o to 150 o to 400 40KW 
778 Oto 300 o to 400 80KW 
788 o to 600 o to 400 160KW 
858 o to 150 o to 600 60KW 
868 o to 300 o to 600 120KW 
878 o to 600 o to 600 240KW 
948 o to 150 Oto 1K 100KW 
958 o to 300 o to 1K 200KW 
968 o to 600 Oto 1K 400KW 

CURRENT 
SENSOR 
Internal· 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Interrial 
Internal 
Internal 
Internal 
Internal 

Ct 
Ct 
ct 
C 
C 
C 
D 
D 
D 
D 
D 

.D 
E 
E 
E 
E 
E 
E 
E 
E 
E 

Wt 
Wt 
Wt 
W 
W 
W 
W 
W 
W 
X 
X 
X 
X 
X 
X 
Y 
Y 
Y 

NOTE: t indIcates 2 turns thru the external transducer or transformer window. 

FOR DIMENSIONS REQUEST CATALOG #983 

FEATURES AND APPLICATIONS: 
• Accurate measurement of electric power consumed 

by equipment . 

• Accurate for any conditions of phase, voltage 
unbalance,current unbalance and power factor 

• Output is proportional to true power delivered 
to the load 

• Transducers with sensors internal and C, D, & E 
provide excellent current transient response for 
measuring SCR controls, chopped waveforms or 
application where harmonics are present 

• Highly-accurate, without worrying about the 
inaccuracies of current transformers and potential 
transformers 

• Split sensors available 

• Current sensors are included and are calibrated with 
the watt transducer (where required) 

• For interface with meters, recorders, data loggers, 
computer or other instrumentation, select options 
"A" through "F" 

• Wide frequency range: 48 to 70 Hz 

• Standard 1 mA output, other options available 

P5 SERIES SPECIFICATIONS: 
INPUT: 
Voltage: See Tables .. 
Current: See Tables 
Frequency Range: 50 to 70 Hz 
Power Factor Range: Any 
Response (Transient 90%): <100 microseconds with 

models using internal sensors or sensors C, D, or E 
1 millisecond with models using current sensors 
W, X, and Y 

Burden: 
Voltage: 1.25 VA
Current: 1.25 VA 
Option Amplifier: 2 Watts 

Current Overload: 
1 thru 15 Ampere models and those using current 
sensors W, X, and Y 
2 times rating (continuous) 
6 times rating (10 sec) 
Models using external current sensors C, D and E 
50 times rating (continuous) 

Dielectric Test: (Input/Output/Case): 1500 VAC (RMS) 
Surge: Withstands IEEE SWC Test 

Specifications continued on next page 
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SPECIFICATIONS (cont.): 
OUTPUT: 
8: Standard, 1 rnA DC at Rated Output 

(Requires 115 VAC instrument power) 
Option A: 1 rnA DC at Rated Output (See Note 1) 
Option C: 10 VDC at Rated Output (See Note 1) 
Option D: 10 VDC at Rated Output (Requires 115 VAC 

instrument power) 
Option E: 4-20 rnA DC. 20 rnA DC at Rated Output, 

4 rnA DC at Zero 
Millivolt Options Available Consult Factory 
Output Ripple: <1 % of RO .. 
Output Calibration: The output is proportional to real 

power delivered to the load. P = EI cos '" 
Response Time: 250 milliseconds 
Output Loading: 

Standard Model: 0-1 OK ohms 
Options A: 0-10K ohms 
Options C & D: >2K ohms. 
Option E: 0-1500 ohms 

Calibration Adjustment Range: ±10% Min. 
Temperature Effect (-10°C to +60°C): ±1% of Reading, 

±0.1% RO. . 

ACCURACY: 
±0.5% at Rated Output 
(including power factor, linearity, repeatability initial 
set point, and current sensor). 
NOTE (1) Self powered input voltage ranges for models wl.th options A and 
C are limited as follows: 85 to 135V for 0 to 150V models 200 to 280V for 
o to 300V models, and 380 to 550V for 0 to 600V models. 

3 PHASE 3 WIRE 50/60 Hz MODELS 
SUPPLIED WITH 
INTERNAL SENSOR 

MODEL EFFECTIVE RANGE WATTS AT 
NUMBER RATED CURRENT 

PC5- VOLTS AMPS OUTPUT1mA SENSOR· 
48:j: o to 150 Oto 5 lKW Internal 
58 Oto 300 Oto 5 2KW Internal 
68 o to 600 o to 5 4KW Internal 

138:j: o to 150 o to 10 2KW Internal 
148 o to 300 o to 10 4KW Internal 
158 o to 600 o to 10 8KW Internal 
228:j: o to 150 o to 15 3KW Internal 
238 o to 300 o to 15 6KW Internal 
248 o to 600 o to 15 12KW Internal 

SUPPLIED WITH 118- .... 
CURRENT TRANSDUCERS ..-:..- . 

31-28:j: o to 150 o to 100 20KW 
32-28 o to 300 o to 100 40KW 
33-28 Oto 600 o to 100 80KW 
34-28:1: o to 150 o to 200 20KW 
35-28 0.10 300 o to 200 40KW 
36-28 o to 600 o to 200 80KW 
37-28:1: o to 150 o to 400 40KW 
38-28 o to 300 o to 400 80KW 
39-28 o to 600 o to 400 160KW 

SUPPLIED WITH A A 
CURRENT TRANSFORMERS .... JIlt( 

528:1: o to 150 Oto 50 10KW 
538 o to 300 o to 50 20KW 
548 o to 600 Oto 50 40KW 
618:1: o to 150 o to 100 20KW 
628 Oto 300 .0 to 100 40KW 
638 o to 600 o to 100 80KW 
708:1: o to 150 o to 200 40KW 
718 o to 300 o to 200 80KW 
728 o to 600 o to 200 160KW 
798:1: o to 150 o to 400 80KW 
808 o to 300 o to 400 160KW 
81B o to 600 o to 400 320KW 
888:1: o to 150 o to 600 120KW 
89B Oto 300 o to 600 240KW 
908 ·0 to 600 o to 600 480KW 
97B:I: o to 150 o to lK 200KW 
98B o to 300 o to lK 400KW 
998 o to 600 o to lK 800KW 

• 50 Amps and above. 2 External Sensors supplied. * May be used in 120V. 1<1>. 3 Wire Edison Systems. 

ct 
ct 
Ct 
D 
D 
D 
D 
D 
D 

Wt 
Wt 
Wt 
W 
W 
W 
W 
W 
W 
X 
X 
X 
X 
X 
X 
Y 
Y 
Y 

NOTE: t indicates 2. turns thru the external transducer or transformer window. 

SUPPLIED WITH 
INTERNAL SENSOR 

3 PHASE 4 WIRE 50/60 Hz MODELS A A. A 
SUPPLIED WITH ---~ --
CURRENT TRANSFORMERS 

MODEL EFFECTIVE RANGE WATTS AT 
NUMBER VOLTS RATED CURRENT 

PC5- (Line to Naatral) AMPS OUTPUT 1mA SENSOR--

MODEL EFFECTIVE RANGE WATTS AT 
NUMBER VOLTS RATED CURRENT 

PC5- (Line to Neutral) AMPS OUTPUT1mA SENSOR·· 

7B o to 150 Ot05 1.5KW Inte.rnal 
88 Oto 300 Ot05 3KW . Internal 

168 o to 150 Cito 10 3KW ' Internal 
17B o to 300 Oto 10 6KW Internal 
258 o to 150 o to 15 4.5KW Internal 
268 o to 300 o to 15 9KW Internal 

55B o to 150 Ot050 15KW Wt 
56B .Oto 300 o to 50 30KW Wt 
64B· o to 150 o to 100 30KW W 
65B o to 300 o to 100 60KW W· 
73B o to 150 o to 200 60KW W 
74B o to 300 o to 200 120KW W 
82B o to 150 o to 400 120KW X 

•• 50 Amps and above. 3 External Sensors supplied. 83B Oto 300 o to 400 240KW X 
t Indicates 2 turns thr.ough external transformer window. 91B o to 150 o to 600 180KW X 

92B Oto 300 o to 600 3S0KW X 
100B Oto 150 o to lK 300KW Y 
101B Oto 300 o to lK 600KW Y 

FOR DIMENSIONS REQUEST CATALOG #983 
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5500 TRANSDUCERS & ENCODERS 5500 

ELECTRONIC PRECISION AC VAR TRANSDUCER EV5 SERIES 

ACCURACY ±0.2% OF READING 

SINGLE PHASE' 60 Hz MODELS 
VARsAT 

MODEL EFFECTIVE RANGE RATED, 
NO. OUTPUT' 

FEATURES AND APPLICATIONS: 
• Provides ±0.2% of reading accuracy and 0 tei 1 mA 

current output proportional to reactive power 
• Models available in 1, 2, 2V2, and 3 element 

configurations to meet monitoring and control needs 
• Measures forward or reverse reactive power flow 
• Each unit is precalibrated at the factory. to provide 

1 mA at the Rated Output (RO) against standards 
which are traceable to NBS '. 

• Accuracy specifications include influences of 
variation in voltage, current, power factor ~nd 
load changes 

• Temperature effects are less than ±0.005% per 
degree C over the range of -20°C to +60°C 

EV5· VOLTS AMPS '(1 rnA) CONNECTION ELEMENTS 

18 o to 150 o to 6.25 50Q 1rp2W 1 
28 o to 300 o to 6.25 1K. 1rp2W 1 
38 o to 600 a to 6:25 2K 1rp2W 1 

108 o to 150 o to 10 1t< 1rp2W 1 
118 Oto300 o to 10 '2K 1rp2W 1 
128 o to 600 o to 10 4K 1rp2W 1 
198 o to 150 Oto 20 .- 2K.· 1rp2W 1 
208 o to 300 o to 20 . 4K 1rp2W 1 
218 o to 600 Oto20 8K 1rp2W 1 

3 PHASE 3 WIRE 60 Hz MODELS 
48 o to 150 o to 6.25 1K 3rp3W 2 
58 o to 300 o to 6.25 2K 3rp3W 2 
68 o to 600 o to 6.25 4K 3rp3W 2 

138 o to 150 o to 10 2K 3rp3W 2 
148 o to 300 a to 10 4K 3rp3W 2 
158 o to 600 o to 10 8K 3rp3W 2 
228 o to 150 o to 20 4K 3rp3W 2 
238 o to 300 o to 20 8K 3rp3W 2 
248 o to 600 Oto 20 16K 3rp3W 2 

3 PHASE 4 WIRE 60 Hz MODELS 
78 o to 150 o to 6.25 1.5K 3rp4W 3 
88 o to 300 a to 6.25 3K 3rp4W 3 

168 o to 150 o to 10 3K 3rp4W 3 
178 o to 300 a to 10 6K. 3rp4W 3 
258 a to 150 Oto 20 6K 3rp4W 3 
268 o to 300 a to 20 12K 3rp4W 3 

71128 o to 150, a to 6.25 1.5K 3rp4W 2V2 
.. ,NOTE: On 3 phase 4 Wire models, phase to neutral voltage IS specified . 

Optional for 50 Hz operation add ,iX·127" to model number. 

EV5 AND EW5 SERIES SPECIFICATIONS: 
INPUT: 
VOLTAGE 

Effective Range: See Tables 
Burden: Less than 0.1 VA at 120V, 240V, or 480V 
Overload: Max continuous 175V, 350V, or 600V 

CURRENT 
Effective Range: See Tables 
Burden (max.): 0.28 VA per element 
Overload: (continuous) 2X rating for 6.25A or 10A, 
1X rating for 20A 
(Transient) 50A for 10 sec. per hour, 250A for 1 sec. 
per hour 

OUTPUT: 
Rated Output (RO): ±1 mA DC 
Output Loading: 0 to 10K ohms 
Compliance: 12.0 volts DC minimum 
Open circuit output voltage limited to ±15 VDC 
Response Time (99%): Less than 400 milliseconds 

ACCURACY: 
(±0.2% of reading, ±0.05% of RO) 
Includes the effects of voltage, current, load and 
power factor within the effective ranges 

Specifications continued on next page 
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5500 TRANSDUCERS & ENCODERS 5500 

~' ELECTRONIC PRECISION AC WATT TRANSDUCER EW5 SERIES 

ACCURACY ±0.2% OF READING 

FEATURES AND APPLICATIONS: 
• Provides ±0.2% of reading accuracy and 0 to ~ mA 

current output proportional to electrical power 
delivered to a load 

• Models available in 1, 2, 2Y2, and 3 ele'ment 
configurations to meet monitoring and control needs 

• Measures forward or reverse power flow . 
• Each unit is precalibrated at the factory to provide 

1 mA at the Rated Output (RO) against standards 
which are traceable to NBS . 

• Accuracy specifications include influences of 
variation in voltage, current, power factor and 
frequency, and load changes 

• Temperature effects are less than ±0.005% per 
degree C over the range of -20°C to +65°C 

SPECIFICATONS (cont.): 
Frequency, VAR Only: 60 Hz, 50 Hz Models (optional) 
Frequency, Watt Only: 58 to 62 Hz, 48 to 52 Hz on 

50 Hz Models (optional) 
Power Factor: Any 
Temperature Range: -20°C to +60°C 
Temperature Effect: ±0.005% per degree C Typical 
Operating Humidity: 0 to 95% non-condensing 
Dielectric Test: Input/Output/Instrument Power/Case 

- 1500 VAC (RMS) 
Surge: Withstands IEEE SWC Test 
Calibration Adjustment: ±2% minimum 
Instrument Power: 90 to 135 VAC, 50 to 70 Hz 

Burden less than 2 VA at 115 VAC 
Weight: 3.1 Ibs. Maximum 

FOR DIMENSIONS REQUEST CATALOG #983 

SINGLE PHASE 60 Hz MODELS 
WATTS AT 

MODEL EFFECTIVE RANGE OUTPUT 
NO. RATED 
EW5 VOLTS AMPS (1 rnA) CONNECTION ELEMENTS 
18 o t0150 o to 6.25 500 1q,2W 1 
28 o to 300 o to 6.25 1K 1q,2W 1 
38 Oto 600 Oto 6.25 2K 1q,2':N 1 

108 o to 150 o to 10 1K 1q,2W 1 
118 o to 300 Oto 10 2K 1q,2W 1 
128 Oto 600 o to 10 4K 1q,2W 1 
198 o to 150 Oto 20 2K 1q,2W 1 
208 o to 300 o to 20 4K 1q,2W 1 
218 o to 600 Oto 20 8K 1q,2W 1 

3 PHASE 3 WIRE 60 Hz MODELS 
48 o to 150 o to 6.25 1K 3q,3W 2 
58 o to 300 Oto 6.25 2K 3</>3W 2 
68 Oto 600 o to 6.25 4K 3</>3W 2 

138 o to 150 Oto 10 2K 3q,3W 2 
148 o to 300 Oto 10 4K 3</>3W· 2 
158 o to 600 o to 10 8K 3</>3W 2 
228 o to 150 o to 20 4K 3</>3W 2 
238 o to 300 Oto 20 8K 3</>3W 2 
248 o to 600 Oto 20 16K 3q,3W 2 

3 PHASE 4 WIRE 60 Hz MODELS 
78 o to 150 Oto 6.25 1.5K 3q,4W 3 
B8 Oto 300 o to 6.25 3K 3</>4W 3 

168 o to 150 Oto 10 3K· 3</>4W 3 
178 o to 300 Oto 10 6K 3</>4W 3 
258 o to 150 Oto 20 6K 3q,4W 3 
268 o to 300 Oto 20 12K 3q,4W 3 

7Y28 o to 150 Oto 6.25 1.5K 3q,4W 2Y2 
NOTE: On 3 phase 4 wire models, phase to neutral voltage Is speCified. 
Optional for 50 Hz operation add "X-127" to model number. 
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5500 TRANSDUCERS & ENCODERS 5500 

AC POWER FACTOR, AND WATT TRANSDUCER PCll SERIES 

FEATURES: 
• True power and power factor measurements for 

distorted sine wave inputs . 

• Two separate output signals of 0 to 1 milliampere 
corresponding to watts and power factor 

• Direct reading of power factor, not phase angle for 
sinusoidal waveforms or distorted waveforms 

• Power factor computed by dividing real power by 
apparent power 

SPECIFICATIONS: 
INPUT: 
Voltage: See Tables 
Current: See Tables 
Frequency Range: 50 to 70 Hz 
Power Factor Range: Unity to Lead or Lag 0 
Response: 100 microseconds to 90% 
Burden: Voltage: 1.25 VA 

Current: 1.5 VA 
Current Overload: 

2 times continuous 
6 times for 10 Sec. 

Dielectric Test: (Input/Output/Case) 1500 VAC 
Instrument Power Required: 115 VAC ±10% 50/60 Hz 

OUTPUT: 
Watts: 1 mA at Rated Output 

Power Factor: +1 mA at Unity PF, 0 mA at Lead or Lag 0 
Response Time: 250 mSec. 
Output Loading: 0 to .10KO 
Temperature Effects (-10°C to +60°C): ±1% 

ACCURACY: 
Watts:±0,5% RO 
Power Factor: From 10% .to 120% of Rated VA %0.01 PF-.Q-.Q 

FOR DIMENSIONS REQUEST CATALOG #983 

SINGLE PHASE 50/60 Hz 
MODEL EFFECTIVE RANGE WATTS AT 

NO. RATED 
PC11· VOLTS AMPS OUTPUT 

1 o to 150 Ot05 500 
2 o to 300 Ot05 1K 
3 o to 600 o t05 2K 

10 o to 150 Oto 10 1K 
11 o to 300 o to 10 2K 
12 o to 600 Oto 10 4K 
19 o to 150 o to 15 1.5K 
20 o to 300 Oto 15 3K 
21 o to 600 o t015 6K 

103 o to 150 o to 1 100 
104 o to 300 o to 1 200 
105 o to 600 o to 1 500 
106 o to 15Q Oto 2.5 250 
107 o to 300 o to 2.5 500 
108 o to 600 Oto 2.5 1000 

49 o to 150 Ot050 5K 
50 o to 300 Ot050 10K 
51 o to 600 Oto 50 20K 
58 o to 150 o to 100 10K 
59 ·Ot0300 o to 100 20K 
60 o to 600 o to 100 40K 
67 o to 150 Oto 200 20K 
68 o to 300 Oto 200 40K 
69 o to 600 Oto 200 80K 
76 o to 150 Oto 400 40K 
77 o to 300 Oto 400 80K 
78 o to 600 o to 400 160K 
85 o to 150 Oto 600 60K 

. 86 o to 300 Oto 600 120K 
87 o to 600 o to 600 240K 
94 o to 150 Oto 1K 100K 
95 o to 300 Oto 1K 200K 
96 o to 600 o to 1K 400K 

3 PHASE 3 WIRE 
4 o to 150 Oto 5 1K 
5 o to 300 o to 5 2K 
6 o to 600 o to 5 4K 

13 o to 150 Oto 10 2K 
14 o to 300 Oto 10 4K 
15 o to 600 o to 10 8K 
22 o to 150 o to 15 3K 
23 o to 300 o to 15 6K 
24 o to 600 o to 15 12K 

52 o to 150 Ot050 10K 
53 o to 300 Ot050 20K 
54 o to 600 o to 50 40K 
61 . o to 150 o to 100 20K 
62 o to 300 Oto 100 40K 
63 o to 600 o to 100 80K 
70 o to 150 o to 200 40K 
71 Oto 300 o to 200 80K 
72 o to 600 .0 to 200 160K 
79 o to 150 o to 400 80K 
80 o to 300 o to 400 160K 
81 Oto 600 Oto 400 320K 
88 o to 150 o to 600 120K 
89 a to 300 o to 600 240K 
90 o to 600 o to 600 480K 
97 o to 150 o to 1K 200K 
98 Oto 300 o to 1K 400K 
99 o to 600 o to 1K 800K 

NOTE: 50 Amps and above. 2 External Sensors supplied. 
t Indicates 2 turns thru the external transformer window. 

EXTERNAL 
CURRENT 
SENSOR! 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal· 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 

Wt 
Wt 
Wt 
W 
W 
W 
W 
W 
W 
X 
X 
X 
X 
X 
X 
Y 
Y 
Y 

Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 

Wt 
Wt 
Wt 
W 
W 
W 
W 
W 
W 
X 
X 
X 
X 
X 
X 
Y 
Y 
Y 

Power Factor is determined from the ratio of real power to apparent power, 
therefore leading or lagging power factor Is not indicated. 
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5500 TRANSDUCERS & ENCODERS 5500 

DC TO 400 Hz WATT TRANSDUCER pca SERIES 

FEATURES AND APPLICATIONS: 
• DC to 400 Hertz 

e Ideal for variable frequency applications 

• Accurate monitoring of power that contains DC, AC 
and non-sinusoidal waveforms 

• Response less than 50 microseconds 

• Ideal for use in SCR and other AC or DC 
switching circuits 

• Output isolated from input 

ORDERING INFORMATION: 
The part numbers listed in the selection tables are incomplete. 
The voltage and current designation code must be added. 

Part Number PCS· * 
Example: PCB-3-01, which would be a PCB transducer with 

125VDC @ 100 amperes. 

.. * .. Voltage Designation .. /::;." Current Designation 

CODE FSVOLTS RANGE, CODE FSCURRENT RANGE 
1 25 Ot030 01 100 o to 100 
2 50 o to 60 02 200 o to 200 
3 125 o to 135 03 300 Oto 300 
4 250 o to 275 04 400 o to 400 
5 400 o to 450 05 600 o to 600 
6 500 ° to 550 06 1000 o to 1000 
7 600 ° to 650 07 2000 o to 2000, 

SPECIFICATIONS: 
INPUT: 
Voltage: Check code designation for FS voltage ranges 

from 25 to 600 volts (peak AC or DC) 
Burden: >1 megohm 
Current: Check code designation (specify FS range 

from 100 ampere to 2000 ampere, lower range uses 
100 ampere transducer with ampere turns) 

DC Insertion Loss: None 
Overrange Without Damage: 10 times rating 
Frequency Range: DC to 400 Hz 
Response Time: <50 microseconds 

OUTPUT: 
Full Scale Output: 1 mA DC (0 to 10K ohm) 
Response: 250 milliseconds 
Ripple: <1 % Full Scale at 60 Hz 
Accuracy: (FS Voltage X FS Current) ±1.0% FS 
Temperature Effect: (0 to 40°C) ±0.1 % of FS 

±1 % of Reading 
Isolation: Input/Output/Case 1000 VDC 
Instrument Power: 115 VAC ±10% 50/400 Hz 

FOR DIMENSIONS REQUEST CATALOG #983 

PRECISION INTEGRATOR VFC SERIES ANALOG TO PULSE CONVERTER . 

FEATURES: SPECIFICATIONS: 
• Output is a switch closure for activating external 

circuits ' 

(common to all) 
INPUT: 

• Switch closure can be directly related to a specific 
Impedance: >1 megohm except VFC-50, 100 ohms 
Usable Range: Up to 1.25 x FS integrated quantity ,. 

• Output can be preset at the factory 

TRANSDUCER CONNECTIONS 

I~I@I@I~I 
~6~~CT I I + INPUT 
CLOSURE - SIGNAL 

INSTRUMENT POWER 
"SV"C:1Q% 

SO/400Hz 

Calibration and zerQ adjllslmenlsare provided 
through rece$~ holes In the lOP 01 the ease. 

USE WITH ELECTRO 
MECHANICAL COUNTER 

STANDARD OI,lTPUT 
1 23456 

1,---

TTL CIRCUIT 
1 23456 

~OUTPUT 
-r: 

5Vdc 

USE WITH 
ELECTRO 

MECHANICAL 
COUNTER 

1 2345"6 

~ 
,,5Vac 

Frequency: DC with up to 100% ripple at 120 Hz or higher 

OUTPUTS: 
Linearity: ±0.1 % FS 
Accuracy: ±0.25% FS 
Relay: Normally open, SPST 
Relay Contact Rating: 10 VA Max., 120V Max., 0.5A Max. 
Relay Closed Period: 100 milliseconds, typo 
Temperature Effect: (-10°C to +60°C) ±0.5% 
Instrument Power: 115 VAC ±10%, 50/400 Hz 
Isolation (Input/Output/Case): 1000 Volts DC 

OUTPUT RELAY 
MODE~ INPUT CLOSURE RATE· 

VFC-10 Oto +50 mV ° to 10,000 per hour 
VFC-20 Oto +100 mV o to 10,000 per hour 
VFC-30 ° to +150mV ° to 10,000 per hour 
VFC-50 Oto +1 mA o to 10,000 per hour 
VFC-60 ° to +10V ° to 10,000 per hour 

* NOTE: Option 1 - Output closure rate can be set between 1K and 12K 
counts per hour at no charge. 
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5500 TRANSDUCERS & ENCODERS 

DC & RMS SIGNAL CONDITIONERS eTA SERIES 

FEATURES AND 
APPLICATIONS: 
• Designed for use with OSI 

current transducers 
• Suitable for monitoring or 

control purposes 
• CTA113 through CTA215Eprovide 

an output directly proportional 
to the true RMS value 

• Calibration and zero 
adjustments provided 

SPECIFICATIONS: 
AMPLIFIER: 

RATED RATED EXCITATION 
CAL ADJUSTMENT 

_ LOAD 

MODEL 
INPUT OUTPUT CURRENT I AMPLIFIER EX,CITATION ON 

SIGNAL _ SIGNAL OUTPUT • GAIN CURRENT OUTPUT 
CTA101 ±50mV ±10V 100mA Fixed ±30% >2KO 
CTA201 ±50mV ±10V 200mA Fixed ±10% >2KO 
CTA112 ±50mV 4~20 mA 100mA ±20% Fixed' 0-5000 
CTA212 ±50mV 4-20 mA 200mA ±20% Fixed 0-5000 
CTA124 ±50mV ±10V 100mA Fixed ±30% >2KO 
CTA224 ±50mV ±10V 200mA Fixed ±10% >2KO 
CTA128 ±50mV ±10V 100mA Fixed ±30% >2KO 
CTA228 ±50mV ±10V 200mA Fixed ±10% >2KO 
CTA1173 ±50mV ±4mA 200mA Fixed ±30% 0-2.5K 

RMS MODELS 
CTA113 50mVRMS +10VDC 100mA ±20% Fixed >2KO 
CTA213 50mVRMS +10VDC 200mA ±20% Fixed >2KO 
CTA114 50mVRMS +1 mADC 100mA ±20% Fixed 0-10KO 

CTA214 50mVRMS +1 mA DC 200mA ±20% Fixed 0-10KO 

CTA115E 50 mVRMS 4-20mADC 100mA ±20% Fixed 0-5000 

CTA215E 50mVRMS 4-20mADC 200mA ±20% Fixed 0-5000 

INPUT OPTIONS: (OPTION LEITER INDICATES A NONSTANDARD INPUT) 
Option (H) 75 mV Input 
Option (P) 100 mV Input 
Option (K) 150 mV Input 

APPLICATION NOTES: 

5500 

INSTR. 
POWER 

115VAC 
115VAC 
115VAC 
115VAC 

24VDC* 
24VDC* 
28VDC* 
28VDC* 
115VAC 

115VAC 
115VAC 
115VAC 
115VAC 
115VAC 
115VAC 

Linearity: 0.1 % RO 
Frequency Range: DC to 5 KHz 
Output Response: to 90% 40 JLsec. 

(1) When using an OSI current transducer, the output shield should be tied to terminal 3 
on the signal conditioner. 

(RMS Models) 200 msec. 
Ripple: <.25% RO 

(2) For a positive amplified output, connect the current transducer with the red polarity 
dot toward the most positive voltage terminal. See connections below. 

Crest Factor: 3 within rating 
7 within 1% 

(3) All RMS models provide a DC output proportional to the true RMS input. 

Short Circuit Protected: Yes -
Isolation: Input/Output isolated 

_from case 

EXCITATION CURRENT: 
Regulation: LinelLoad ±0.01% 
Output Voltage at Full Load: 6'VDC 

TEMPERATURE EFFECTS: 
(0-700 C) ±0.005%fOC 

INSTRUMENT POWER: 
115 VAC ±10%, 5W, 50-400 Hz 

24/28 VDC ±10%, 8W, DC 
(Positive to Terminal 8) 

CONNECTIONS 

(5 ZERO CAL l 
1~95678 

ro 
.Q -+ -+ - +1 g 

REO-:::i 
f-I 

EXCITATION 

BL ACK '=i 
" 

- INSTRUMENT 
POWER 

~ 
I 

I 
±OUTPUT BLACK CABLE 

.......... 

SIGNAL INPUT 

FOR DIMENSIONS REQUEST CATALOG #983 

'0 ZERO CAL I 
00 

1 2 3 4 5 6 7 8 

0 
'-'- - -I- --i- +1 

HITE, .... 
EEN";;" 

INPUTW 
INPUT GR 

EXCITATION BL 
EXCITATION 

.... 
ACK 
REO 

INSTRUMENT 
POWER 

f- ; 

a "'+ 
a ,... 

±OUTPUT 

CT -L 

/'""". ~ '-./ 
.(2) 

CT-L 

/'""". 
f=t> '-./ 

.(2) 
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5500 TRANSDUCERS & ENCODERS 

CURRENT TRANSDUCERS CT-L SERIES 

DC TO 5 KILOHERTZ RESPONSE 

CT1KHT CT50LT CT200LT 

FEATURES AND APPLICATIONS: 

5500 

·CT1K!.TS 
SPLIT-CORE 
OPTION 

• 5000 Volt line-to-output isolation • Sustained overload capability to 50 times rating 
• DC to 5 kilohertz response • Stable during severe vibration 
• Bi-directional operation • Easy installation 
• Linearity 0.5%, 50 to 2000 Amp • Split-core models available 
• ±1 % operation over temperature range 
• Less than 50 microsecond response time for 

50 to 2000 Ampere units 

• Suited for variable frequency AC systems with 
DC components or chopped wave 

• Replace shunts 
• No insertion loss 

SPECIFICATIONS FOR STANDARD MODELS 
ENCLOSED EXCITATION OUTPUT TEMPERATURE TEMPERATURE RESISTANCE 
CURRENT CURRENT mV LINEARITY EFFECT RANGE 

MODEL AMPS mA(NOM.) (TYP.) %FS ON OUTPUT °C TYP.INo TYP.OUTo 
CT50L 50 RMS 100 30 0.5 -0.15%o/C -40 +65 4 3 
CT50LTT 50 RMS 100 20 0.5 ±1% a +40 4 25 
CT50LT 50RMS 100 20 0.5 ±1% -40 +65 4 25 
CT100L 100 RMS 100 50 0.5 -0.15%o/C -40 +S5 4 3 
CT100LTT 100 RMS 100 50 0.5 ±1% a +40 4 25 
CT100LT 100 RMS 100 50 0.5 ±1% -40 +S5 4 25 
CT200L 200 RMS 100 75 0.5 -0.15%o/C -40 +65 4 3 
CT200LTT 200 RMS 100 50 0.5 ±1% a +40 4 25 
CT200LT 200 RMS 100 50 0.5 ±1% -40 +S5 4 25 
CT400L 400 RMS 100 50 0.5 -0.15%o/C -40 +S5 4 3 
CT400LTT 400 RMS 100 50 0.5 ±1% a +40 4 25 
CT400LT 400 RMS 100 50 0.5 ±1% -40 +S5 4 25 
CTSOOL sao RMS 100 75 0.5 -0.15%o/C -40 +S5 4 3 
CTSOOLTT sao RMS 100 50 0.5 ±1% a +40 4 25 
CT600LT 600 RMS 100 50 0.5 ±1% -40 +S5 4 25 
CT1KL 1000RMS 200 75 0.5 -0.15%o/C -40 +65 25 6 
CT1KLTT 1000RMS 200 50 0.5 ±1% 0 +40 25 25 
CT1KLT 1000RMS 200 50 0.5 +1% -40 +65 25 25 
CT2KL 2000 RMS 200 150 0.5 -0.15%o/C -40 +65 25 6 
CT2KLTT 2000 RMS 200 100 0.5 ±1% a +40 25 25 
CT2KLT 2000 RMS 200 100 0.5 ±1% -40 +65 25 25 
CT3KLT 3000 peak 300 100 0.5 ±1% -40 +65 25 25 

TRANSDUCERS LISTED BELOW FOR BUSS BAR APPLICATIONS 
CT4KLT 4000 peak 200 150 1.0 ±1% -40 +65 25 25 
CT5KLT 5000 peak 200 150 1.0 ±1% -40 +S5 25 25 
CT8KLT 8000 peak 200 75 1.0 ±1% -40 +65 12 25 
CT1KHT 1KA peak 100 75 1.0 ±1% -40 +S5· 25 25 
CT1.2KHT 1.2KA peak 100 75 1.0 ±1% -40 +65 25 25 
CT2KHT 2KA peak 100 100 1.0 ±1% -40 +65 25 25 
CT2.2KHT 2.2KA peak 100 100 1.0 ±1% -40 +65 25 25 
CT3KHT 3KA peak 100 100 1.0 ±1% -40 +65 25 25 
CT4KHT 4KA peak 100 100 1.0 ±1% -40 +65 25 25 
CT5KHT 5KA peak 100 75 1.0 +1% -40 +S5 25 25 

NOTES: The split core option IS available on all Models except the 50 Ampere size. To order, add the leiter "s" to the Model Number. 
The electrical isolation (line to output) is at least 5000 volts for all Models, except the 50 Ampere size which is rated at 600 volts. 

FOR DIMENSIONS REQUEST CATALOG #938 

OHIO SEMITRONICS INC DEPTEM,1205CHESAPEAKEAVENUE,COLUMBUS,OHI043212 
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5500 TRANSDUCERS & ENCODERS 5500 

AC VOL TACE AND CURRENT TRANSDUCERS ~~ ~~~~~~ 

FEATURES AND APPLICATIONS: 
• Inexpensive 
• Accurate 
• Self powered 
• Wide frequency range c-

• Isolated Output VOLTAGE TRANSDUCERS 
• Reliable MODEL VOLTAGE (VAC) RANGE OUTPUT CAL 

SPECIFICATIONS (common to all): 

Accuracy (Calibration, linearity @ 25°C): ±0.5% FS 
Frequency Range: 50 to 500 Hz 
Response Time: 400 msec. 
Temperature Effect (from calibrated value): 

-20°C to +60°C ±1 % of Reading 
Ripple: <1 %FS 
Full Scale Output: 1 rnA DC 
Output Loading: 0-10K ohms 
Overload (Continuous): 

Voltage: Full Scale Rating 
Current: 2X Rating except CT10-1 & CT20-1, 
1.25 Rating - 1 Second Transients, 50 X Rated Input 

Burden: 
Vo!tage: 2.8 VA FS 
Current: 1 VA FS 

Opera,ing Range (Extended): 
Voltage: Full Scale 
Current: 1.2 X Rating 

Dielectric Test (Input/Output/Case): VT and CT 
1500 VA 

FOR DIMENSIONS REQUEST CATALOG #980 

VT120 o to 150 1 mA@ 150V 

VT240 o to 300 1 mA@300V 

VT480· o to 575 1 mA@575V 
• Includes OSI 226·145 Potential Transformer 

CURRENT TRANSDUCERS 
DIRECT CONNECTED 

CURRENT 
(AMPSAC) OUTPUT 

MODEL RANGE CAL 

CT1-1 o to 1 1 mA@ 1A 

.CT5-1 o to 5 1 mA@5A 

CT10-1 o to 10 1 mA @ 10A 

CT20-1 Oto 20 1 mA@ 20A 

SUPPLIED WITH 
CURRENT TRANSFORMER 

CT5-100 o to 100 1 mA@ 100A 

CT5-200 o to 200 1 mA@200A 

CT5-300 o to 300 1 mA@300A 

CT5-400 o to 400 1 mA@400A 

CT5-BOO o to 600 1 mA@600A 

CT5-1000 o to .1000 1 mA@100OA 

CURRENT 
SENSOR 

DRAWING 

Internal 

Internal 

Internal 

Internal 

W 

W 

W 

X 

X 

Y 

VOLTAGE AND CURRENT TRANSDUCER CONNECTIONS 

+ 

MODELS 
CT1·l THRU CT20·1 
VT120 AND VT240 

DC 
OUTPUT 

+ 

MODEL 
VT480 

W 

BlK 

480V 

BlK 

l ----1 
1% xl'h x2% HWl 

+ 

MODELS 
CT5·100 THRU CT5·1000 

O H I 0 S E M ITRO N I CS I N C DEPT EM, 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212 
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5500 TRANSDUCERS & ENCODERS 5500 

AC VOL lACE AND CURRENT TRANSDUCERS ~t~ ~~~:~~ 

FEATURES AND APPLICATIONS: 
• 4 to 20 milliampere output 

proportional to 0 to full scale 

• Inexpensive 
• Reliable 
• Accurate, 
• Wide frequency range 
• Isolated output 

SPECIFICATIONS (common to all): 

Accuracy (Calibration, linearity @ 25°C): ±0.5% FS 
Frequency Range: 50 to 500 Hz 
Response Time: 400 msec. 
Temperature Effect (from calibrated value): 

-20°C to +60°C ±1 % of Reading 
Ripple: <1 % FS 
Zero: 4 rnA DC 
Full Scale Output: 20 rnA DC 
Output Loading: 0-1500 ohms 
Overload (Continuous): 

Voltage: Full Scale Rating 
Current: 2X Rating except CT10-1E & CT20-1E, 
1.25 Rating -1 Second Transients, 50 X Rated Input 

Burden: 
Voltage: 2.8 VA FS 
Current: 1 VA FS 

Operating Range (Extended): 
Voltage: Full Scale 
Current: 1.2 X Rating 

Dielectric Test (Input/Output/Case): VT and CT 
1500 VA 

Instrument Power: 115 VAC ±10% 50 to 60 Hz 

FOR DIMENSIONS REQUEST CATALOG #980 

VOLTAGE TRANSDUCERS 
MODEL VOLTAGE (VAC) RANGE OUTPUT CAL 

VT120E o to 150 20 rnA @ 150V 

VT240E o to 300 20 rnA @ 300V 

VT480E* o to 575 20 mA@ 575V 

• Includes OSI 226-145 Potential Transformer 

CURRENT TRANSDUCERS 
DIRECT CONNECTED 

CURRENT 
(AMPSAC) OUTPUT 

MODEL RANGE CAL 
CT1-1 E o ~o 1 20 mA@ 1A 

CT5-1E o to 5 20 rnA @ 5A 

CT10-1E o to 10 20 rnA @ 10A 

CT20-1E o to 20 20 rnA @ 20A 

. r '0' __ • 

SUPPUIEIO W!~;
CURRENT TRANSFORMER 

CT5-100E o to 100 20 mA@100A 

CT5-200E o to 200 20 rnA @200A 

CT5-300E o to 300 20 mA@300A 

CT5-400E o to 400 20 mA@400A 

CT5-600E o to 600' 20 mA@600A 

CT5-1000E o to 1000 20 rnA @ 1000A 

CURRENT 
SENSOR 

DRAWING 
Internal 

Internal 

Internal 

Internal 

W 

W 

W 

X 

X 

Y 
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SSOO TRANSDUCERS & ENCODERS SSOO 

RMS VOL TACE & CURRENT TRANSDUCERS ~r~ fE~~~~T SERIES 

:FEATURES AND APPLICATIONS: 
• Accuracy 0.25% 
• Output directly proportional to the RMS value 
• Can be ov~;'ranged 20% with accuracy 
• Current Transducers: 20 to 2000 Hertz range 
• Voltage Transducers: 50 to 400 Hertz range 
• CT1Rand CT1RV, DC to 2 KHz 

SPECIFICATIONS: 
Accuracy and Linearity: ±0.25% at calibration 

frequency. Specify if other than 60 Hz 
Accuracy & Linearity: ±0.5% 48 to 420 Hz 
Frequency Range: 

Voltage: 48,to 420 Hz 
Current: DC, 20 to 2 KHz 

Inputs: 
Voltage: See Tables 
Current: See Tables 

Overload: 
Voltage: See Table 

, Current: (Transient) 50A for 10 Sec. Per Hour, 250 A 
for 1 Sec. Per Hour, excluding CT1R and CT1RV 

Input Signal Burden: 
'Voltage: 0.12 VAFS 
Current: 0.28 VA FS 

Dielectric Test (Input/Output/Case): 
Voltage: 1500 VAC RMS 

Output Response: 200 milliseconds to 90% 
Ripple: <1 % FS 

_ Output Short Circuit Protected 
Temperature Effect: ±0.5% (-10°C to +60°C) 
External Power: 115 VAC ±10%, 50 to 400 Hz 

,VOLTAGE AND CURRENT 
TRANS,DUCER CONNECTIONS 

1 2 3 4 5 6 

·I~I@I@I~I 
INP~'f I I ~ gflTPUT 

INSTRUMENT POWER 
115VAC±10% 

50/400 Hz 
Calibration and zero adjustments are provided 
through recess holes .in the top of the case, 

CASE DIMENSIONS 

'--.-J- 1,-4 __ 4_'I4_~_______ !f,DIA" 

, I' Irf ZERO CAL $ 

2'/2 1'12 I 1 P3 q 5 6 7 8 I 
1 ~ @ ttttttm @ 

" '~II. 4~~1 
'. 5'14~ 

TERMINAL SCREWS "8 
OVERALL HEIGHT 4% 

INPUT CALIBRATION LOAD 
MODEL SIGNAL OUTPUT OHMS 

VT1R o to 1S0V 1 rnA DC@ 120V Q-10K 

VT2R o to 300V 1 mADC@240V 0-10K 

VT4R o to 600V 1 mADC@480V 0-10K 

VT1RV o to 1S0V ' 10 VDC @ 120V >2K 

VT2RV Oto 300V 10 VDC @ 240V >2K 

VT4RV o to 600V 10 VDC @480V >2K 

ISOLATED 025% ACCURACY 
CT1TR Oto 1A 1 mADC@1A 0-10K 

CT1TRV Oto 1A 10,VDC @ 1A >2K 

CTSTR OtoSA 1mADC@SA 0-10K 

CTSTRV OtoSA 10VDC @SA >2K 

CT10TR o to 10A 1 mA DC@ 10A 0-10K 

CT10TRV o to 10A 10VDC@ 10A >2K 

CT1STR o to 1SA 1 mA DC@ 1SA 0-10K 

CT1STRV o to 1SA 10VDC@ 1SA >2K 

CT20TR o to 20A 1 mADC@20A 0-10K ' 

CT20TRV o to 20A 10VDC@20A >2K 

CT1R Q-SA 1 mADC@SA Q-10K 

CT1RV O-SA 10VDC @ SA >2K 

• NOTE: 
(1) CTR Series output is NOT Isolated from input. Use instrumentation which 

is isolated from source, Caution is, advised when making connections. 
(2) Ali models have been calibrated at the factory to give the correct output 

at the specified input rating, ,The "CAL" adjustment Is set at the factory 
, and should not be adjusted unless recallbration Is required, The ':ZERO" 

adjustment is provided to correct for an output offset "at zero Input con
ditions," without affecting the calibration of the unit. 

OHIO SEMITRONICS,-, INC~ DEPT EM, 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212 
PHONE (814) 488-9581 0 TWX 810-482-1830 
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5500 TRANSDUCERS & ENCODERS 5500 

DC & RMS VOL TACE TRANSDUCERS VT7 & VT8 SERIES 

~~J 
fe"~ :"".""~"":,'''*,'l'''''", " .. ! 
~"'~'d . ---"-~-., ·--: .. .-,~'·:"·';'i'(f·. .", 

J!~!yl 
FEATURES AND APPLICATIONS: 

, VT7 SERIES: 
• DC to 5 KHz Frequency Response 

• Provides an output isolated signal proportional to 
DC input voltage ' 

• 50 or 100 millivolt shunt model available 
• 1500 V isolation input to, output 

ORDERING INFORMATION: 
Add the "Code Designation" to the Model Number below for 
the Type, Rated Voltage, and Rated Output desired. 

Example: VT7-01 B: DC Input of 0 to 50 MVs and output 0 to 1 mAo 
MODEL NO. 

VT o 
.----, _----IT ~ 

, RATED 
RATED 

OUTPUT 
*CODE TYPE 0 CODE VOLTAGE X CODE SIGNAL 

B 1 mA 

NOTES: 

7 DC, Input (1)01 50 mV 
8 AC, AC/DC (1) 02 100 mV 

Input 1 12V 
2 25V 
3 50y 
4 100V 
5 150V 
6 200V 
7 300V 
B 400V 
9 500V 

10 600V 

D 10 Volts 
E 4-20mA 

~ ~ ~~~~ } Ext~rnal multip!ier 
13 900V reslst!ince box IS 

supplied. 
14 1000V 

(1) 50 or 100 millivolt model is available in the VT7 Series only. 
(2) Models with the rated input voltage above 600 volts require an external 

multiplier resistance box, which will be supplied with the unit. 

FOR DIMENSIONS REQUEST CATALOG #980 

FEATURES AND APPLICATIONS: 
VT8 SERIES: 
Q DC to 5 KHz frequency response 

• Output signal proportional to RMS value of AC, 
or AC/DC 

• 1500 Volt isolation between the input and output 

SPECIFICATIONS: 
INPUT: 
Voltage: (Checl< code designation for rated input) 
Overvoltage: 2 times rated input or 1500V whichever 

is smaller 
Burden: >100K ohm 
Frequency Range: DC to 5 KHz 
Response Time (99%): 50 /Lsec. 
Isolation (lnputlOutputlCase/lnstrument Power): 

1500 VAC 

Instrument Power Required: 115 VAC ±10%, 50-400 Hz 

OUTPUT: (Short Circuit Protected) 

Output Signal: 
For VT7: 0 to ± rnA, 0 to ±10 volts or a 4 to 20 rnA 
signal which is directly proportional to the rated DC 
input voltage 
For VT8: 0 to +1 rnA, 0 to +10 volts or 4 to 20 rnA DC 
signal which is directly proportional to the rated 
RMS input voltage 

Response Time: 
VT7 Models: 50 microseconds 
VT8 Models: 200 milliseconds 

Load on Output: 
1 rnA, 0 to 10K ohms 
10 Volts, >2K ohms 
4-20 rnA, 0 to 500 ohms 

Temperature Effects on Output (-10°C to +60°C): ±1% 

ACCURACY: 
±0.5% RO 

(including set point, linearity and repeatability) 
Calibration: Each unit is calibrated at the factory for 

Rated Output Signal is equal to the Rated Input 
Voltage ' 

MULTIPLIER BOX 
CONNECTIONS 

STANDARD MODELS MODELS REQUIRING MULTIPLIER 3/16 DIA. -r-r 
2 Places .% I 

+ 

1 2 3 4 5 6 

115 VAC 
INSTRUMENT POWER 

+ 
+ 

1 2 3 4 5 6 

+ 

MULTIPLIER 

rtk-,~Jw 
~2%~ 

OVERALL HEIGHT 1" 
LEAD LENGTH 12" 

OHIO SEMITRONICS INC DEPTEM,1205CHESAPEAKE AVENUE,COLUMBUS, OHIO 43212 
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5500 TRANSDUCERS &. ENCODERS 5500 

FREQUENCY TRANSDUCERS FT50, FT60 & FT400 SERIES 

SPECIFICATIONS: 
FT50 FT60 FT400 

Input Voltage 95-135V 95-135V 95-135V 

Over Voltage 150V 150V 150V 
FrequEmcy Range 45-55 Hz 55-65 Hz 375-425 Hz 

Output 0-1 mA 0-1 mA 0-1 mA 

FEATURES AND APPLICATIONS: 
Load on Output 0~10KO 0-10Ko 0-10Ko 

Accuracy ±0.1 Hz ±0.1 Hz ±0.2 Hz 
• Analog output proportional to narrow frequency range 
• Voltage or current output models available 

Temperature Range -20°C -20°C -20°C 
+60°C +60°C +60°C 

• 50, 60, or 400 Hertz models available 
• Rugged for industrial use 
• Terminal block connections 

Temperature Effect .005%1 ±.005%1 ±.005%1 
°C °C °C 

Response Time 400mSec. 400mSec. 400mSec. 

Burden 4VA 4VA 4VA 

TRANSDUCER· CONNECTIONS 

.1~lelel~1 
DC AC 

OUTPUT . INPUT 

PRECISION CURRENT CONVERTER SC-E SERIES 

FEATURES AND APPLICATIONS: 
• Provides 4 to 20 mA process control signal 
• Excellent accuracy ±0.1 % FS 
• Models available for most common analog inputs 
• Rugged for industrial application 

• Terminal block connections 

I 1 I 2 

I I 
+ 

OUTPUT 

I 

. INPUT+ 

3 I 
I 
4 I 5 I 5 I 

INSTRUMENT POWER 
115VAC ±10% 

50/400 Hz 

SPECIFICATIONS: (common to all): 

INPUT: 
Range: See Table 
Overload (without damage): 10 times input 
Isolation: (input is not isolated from output) 
Load Impedance: 0 to 1500 ohms 

OUTPUT: 
Range: 4 to 20 mA DC 
Load Impedance: 0 to 1500 ohms 
Response Time 99%: 100~Sec. 
Ripple: >1% FS 
Accuracy and Linearity: ±0.1 % FS 
Calibration: 

Rated input signal = 20 mA DC 
Zero input signal = 4 mA DC 

Temperature Effect: -20°C to +65°C, ±1% 
Instrument Power: 115 VAC ±10%, 50-400 Hz 
Adjustments: 

"Zero" adjust for 4 mA offset 
"Cal" adjust for 20 mA full scale 

MODEL INPUT SIGNAL 

SC-E 0-1 mA DC 
SC-E100 0-10VDC 
SC-E.5 0-50 mV DC 
SC-E1.0 0-100 mV DC 
SC-E1.5 0-150 mV DC 

BURDEN ON INPUT 

1KO 
10Kr! 

>100KO 
>100KO 
>100KO 

, 0' H 10' 'S'E MIT RO NICS, INC .. DEPT EM, 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212 
PHONE (614) .486·9561 • TWX 810-482-1630 
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5500 TRANSDUCERS & ENCODERS 5500 

HALL EFFECT SENSORS HR & HP SERIES 

FEATURES AND APPLICATIONS: 
• For magnetic sensing • High linearity • Rugged and reliable 
• Measuring applications • Excellent stability • Low noise 

HALL OUTPUT VH, NOMINAL OHMIC RESIDUAL INPUT OUTPUT DIMENSIONS TEMPERATURE 
MILLIVOLTS ±25% CONTROL V.o, MILLIVOLTS RESISTANCE RESISTANCE L/W/T COEFFICIENT 

MODEL 8 = 10Kg,Ic = CURRENT (8=0 (8=0 R/in, OHMS R/out, OHMS INCHES LEAD OFVH IN %/oC 
NO. (NOMINAL) IC,mA Ic-10mA) Ic-100mA) (NOMINAL) (NOMINAL) (NOMINAL) INSULATION (AVG.) 

HP316* 100 100 - 0.5 2 1 .125dia. PVC -0.2 
.250L 

HP318* 250 100 - 0.5 5 4 .250dia. Teflon -0.2 
.5L 

.187 
HP325 200 25 0.5 - 15 10 0.75 Enamel -0.25 

.020 

.040 
HP330 150 25 0.5 - 15 7.5 .040 Enamel -0.25 

.012 

.250 
HP340 100 25 0.2 - 3 2 .125 Enamel -0.2 

.020 

.300 
HP374 200 25 0.5 - 15 10 .150 PVC -0.25 

.030 

.500 
HR36 350 350 - 0.15 1.5 1.5 .375 PVC -0.1 

.028 

.500 
HR38 200 25 0.2 - 8 8 .375 PVC -0.25 

.028 

.200 
HR66 500 200 - 0.5 5 4 .250 Enamel -0.15 

.028 

.300 
Teflon HR67 ~OO 25 0.2 - 9 5 .150 -0.25 

.020 

.200 
HR70 340 200 - 0.5 2 2 .250 PVC -0.1 

.028 

.200 
HR72 700 100 0.2 - 9 6 .250 Enamel -0.25 

.028 

.200 
HR77 550 100 - 1 10 10 .250 Enamel -0.25 

.030 

.100 
HR78 80 100 - 0.15 2 1.5 .300 Enamel -0.10 

.020 

.340 
HR88 400 300 - 4 2.5 2 .375 Enamel -0.15 

.023 

.200 
HR120 75 100 - 0.5 1.5 1.5 .250 Enamel -0.05 

.030 

.200 
HR125A 100 100 - 0.5 2.5 2.0 .250 Enamel -0.05 

.028 

.200 
HR170 10 100 - 0.03 0.7 0.6 .250 Enamel -0.005 

.025 

.500 
HS55 250 100 - 0.5 1.2 1 .375 PVC -

.025 
• Denotes Nual Type Probes. All others are Transverse. OperatIon Temperature Range: -65°C to +850 C 
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A 
ACaIternating current 
AID analog to digital 
ADC analog to digital converter 
ADF automatic data processing 
AF audio frequency 
AFC automatic frequency control 
.ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC ·baby"N" connector 
BUS basic utility system· 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide .. 

semiconductor 
CPS . characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in~line 
DIP dual in-line package 
DPM digital panel meter 
DTLdiode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit . 
IF intermediate frequency 
10 input/output (devices) . 
IR insulation resistance (or) mfrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode . 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
/LF microforad 
MHz megahertz 
MOS metal oxide ·semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 

'NIM nuclear instrumentation rilOdule 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

~ 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 
, Copolymer, 250· Teflon 
TTL transistor-transistor logic 
TTY teletypewriter ' 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF ,very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit ,. 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 
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SERIES 210-30 

TRANSDUCERS & ENCODERS 

SERIES 210-35 AND 210-38 
Series 210-30: 0-500 to 0-5000 
PSIA and PSIS, When you need a 
rugged transducer for hydraulic 
systems with non-corrosive media 
applications see 210-35. 
This series is ideally suited for the 
rigorous environments found in test 
stand work and wet industrial 
applications. 
This series is available with either 
hooked terminals or electrical 
con nectors. 

. 759·.753 hex 
(19.05) 

(16.00) .. 63R 

Series 210-35 and 210-38: 0-2000 
through 1-10,000 PSI. A very 
rugged transducer for use in all 
industrial corrosive materials are 
present. 
This series features all welded, all 
stainless steel construction to 
provide a high degree of compati
bility and system integrity. 
Both series are available with either 
MS Bayonet lock connectors or 
hooked terminals. The 210-35 is 
temperature compensated while 
the 210-38 is lower in cost and 
non-compensated . 

.753-.739 hex 
(19.06) 

SERIES 210-60 AND 216-65 SERIES 212 ISOLATED 

'fiC:: 15 

r 
1--1.88 ------l 

(47.75) 

Series 210-60 and 210-65: ±500 to 
±10,000 PSI. This is a full line 
differential pressure transducer 
designed for hydraulic systems. 
(Available in an all-welded, 
all-stain less steel version for 
corrosive media). 
These transducers are unique 
because of their small size. The 
units have two separate sensing 
elements to measure the pressure 
at the input ports. Each sensor has 
two strain gage legs. These two 
sensors are connected to provide a 
fl.llly balanced bridge. This sensing 
methoq provides an output directly 
proportional to the pressu re 
difference at the two ports. 
The series 210-60 is temperature 
compensated while the lower cost 
210-65 is non-compensated. The 
210-65 is particularly suited to rate 
derivation. 

For more details, call toll free: 800/426-0366. 

Series 212 Isolated: 0-10 through 
0-10,000 PSI. When you need input 
to output isolation for system 
flexibility. 
The Series 212 Isolated is a rugged, 
lightweight, all stainless steel, 
welded pressure transducer. It's 
tough enough to withstand harsh 
industrial environments. It's an easy 
transducer to install and features 
input/output isolation which 
decouples any interplay between 
power and signal, allowing 
flexibilitY in signal and power 
grounding connections. This also 
protects the transducer against 
output short circuits. 
Output is 0 to 5 volts and the series 
is available in 18 different pressure 
ranges for incremental coverage of 
the full pressure spectrum. 

Instruments, Inc. 2401 South Bayview St. Seattle, WA 98144 

5500 
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Series 
HR 
MP 

MHR 
AC 

HPA} 

HCA 
E 

rD DC HCD} 
HPD 
HR-DC 

TRANSDUCERS & ENCODERS 

Application Unear Range Inches 
General Purpose ±0.050 to ±1 0.0 
Hostile Environments, ±0.050 to ±10.0 
Ruggedized Housing 
Small Size ±0.OO5 to ±1.0 

Hostile Environments ±0.050 to ±10.0 
(Hermetically Sealed) 

±0.050 to ±1 0.0 
' Low-Cost ±0.10 to ±1 0.0 
Shock and Vibration ±0.050 to ±10.0 
Hostile Environments ±0.050 to ±10.0 
(Hermetically Sealed) ±0.050 to ±10.0 
Low-Cost ±0.050 to ±5.0 

Schaevltz Engineering 

schaevitz 
The Name in Transducer Technology 

Displacement 
Transducers 

Linear Variable 
Differential Transformers 
Schaevitz precision LVDTs incorporate many features 
not available in other transducer types. Features like 
frictionless measurement, infinite resolution, separated 
coil and core, state-of-the-art materials, infinite 
mechanical life, and extremely stable and repeatable 
null positions. As a result, they are well suited to a 
wide variety of applications including those in which 
high performance, low cost, long life, and adverse 
environments are of prime importance. Displacement 
ranges are from ±0.005 inch to ±25 inches. Typical 
linearities are ±0.25 percent of full range output. 

Schaevitz AC operated LVDTs can be used with 
practically any type of LVDT signal-conditioning 
instrumentation and readout equipment. The operating 
temperature range of most standard AC LVDTs is 
-650 F to 3000 F. Economy units operate from -650 F to 
2000 F. 
DC LVDTs contain built in solid state circuitry. They 
accept DC inputs and produce DC outputs to operate 
meters, recorders, and control instrumentation. The 
operating temperature range of these units is ":650 F 
to 2000 F. 

Displacement Transducers continued on next page. 

SChaevltz-EM, Ltd. Schaevitz France 

5500 

schaevltz U.S. Route 130 & Union Avenue 
Pennsauken, NJ 08110 U.S.A. 
Tel: (609) 662-8000 

543 Ipswich Road . 
Slough, Berks SLt4EG England 
Tel: (0753) 37622 

8, Rue de l'lndustrie 
74240 Gaillard, France 
Tel: (50) ,92.21.50 

For Detailed Information, please call our EEM Hotline (609) 662·8008. 
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Series 
XS-A 
XS-B 
XS-C 

XS-D 

XS-Z 
XS-ZT 

XS-ZTR 
PT 

VT-Z 

Series 
R30A 
R36A 
R30D 

Application 
Large Bore, Small Core 
Subminiature 
Pressure Sealed 
(to 4500 psi) 
Large Displacement, 
Limited Size 
Cryogenic (to -450°F) 
High-Temperature 
(to 1100°F) 
Radiation Resistant 
Proximity (Non-contact 
Measurement) 
Linear Velocity 
(Dynamic Measurement) 

ADDlication 
AC Operation 
AC Operation 
DC Operation 

TRANSDUCERS & ENCODERS 

Linear Range, Inches 
±0.250 to .±5.0 
±0.005 to ±0.250 
±0.050 to ±1.0 

±1.0 to ±2S.0 

±0.10 to ±2.0 
±0.10 to ±2.0 

±0.10 to ±2.0 
±O.OOS to ±O.OSO 

(inches gap) 
±O.S to ±20.0 

(inches travel) 

Range, Degrees 
40° 
400 

400 

schaevitz 
The Name in Transducer Technology 

Displacement 
Transducers 

Special LVDTs 
Schaevitz displacement transducers are available 
from stock for hard-to-measure applications. Typical 
applications include high pressure operation, and 
measurements involving extreme thermal and radio
active environments. They are characterized by 
distinctive configurations and incorporate special 
materials to enhance the reliability under the condi
tions encountered. 

Rotary Variable 
Differential Transformers 
A counterpart of the LVOT, the Schaevitz RVOT is an 
angular-position transducer designed to measure 
angular displacement up to ±60 degrees. The shafts 
of these RVOTs are supported on precision bearings 
and are capable of continuous rotation. 
RVOTs typically have a linearity of ±0.50 percent of 
full range. The operating temperature range of AC 
units is -650 F to 3000 F; of OC units, -650 F to 2000 F. 

Schaevilz Engineering Schaevitz France 

5500 

schaevitz U.S. Route 130 & Union Avenue 
Pennsauken, NJ 08110 U.S.A. 
Tel: (609) 662-8000 

Schaevilz·EM, Ltd. 
543 Ipswich Road 
Slough, Berks SL1 4EG England 
Tel: (0753) 37622 

8, Rue de l'lndustrie 
74240 Gaillard, France 
Tel: (50) 92.21.50 

For Detailed Information, please call our EEM Hotline (609) 662·8008. 
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Series Application Gaging Range, Inches 

{PCA-100 Precision ±O.020 to ±1.0 
. PCA-200 Ultra-Precision ±O.005 to ±O.1 

AC GPA/GCA Precision (Hermeti-
cally Sealed LVDT) ±O.050 to ±1.0 

DC {GPD/GCD} PreCision (Hermeti-
cally Sealed LVDT) ±O.050 to ±1.0 

Series Gaging Range, Inches 

PPA} Non-contact Measurement, ±O.050 to ±1.0 
PPD Thickness Variations ±O.050 to ±1.0 

Gaging Range, Inches 
Super.b Repeatability ±O.02 

I·schue".t. 
Schaevitz Engineering 
U.S. Route 130 & Union Avenue 
Pennsauken, NJ 08110 U.S.A. 
Tel: (609) 662-8000 

schue"itz· 
The Name in Transducer Technology 

Dimensional 
Gaging 
Transducers 

Schaevitz gage heads permit measurements that are 
otherwise difficult and often impossible to obtain even 
with very precise mechanical measuring devices. 

LVDT Gage Heads 
The PCA-100 Series comprise low-cost precision gage 
heads designed for production-line and laboratory . 
measurements as well as OEM applications. The units 
offer linearities of ±0.25 percent of full range and are 
capable of repeating measurements to 50 millionths 
of an inch. The series includes units designed for use 
in adverse environments and extra-short gage heads 
for applications in which space is limited. 
The PCA-200 .Series are ultra-precise gage heads with 
available linearities up to ±0.05 percent of full range 
and repeatabilities up to 4 millionths of an inch. The 
units are available with either spring-actuated or air
actuated plungers. 
TheG Series precision gage heads are designed for 
ACorDCoperation with hermetically sealed LVDTs. 
Typically used in applications where low cost and 
ease of installation are paramount considerations, 
typical linearity is ±0.25 percent of full range and 
repeatability is 25 millionths of an inch. 

Non-contacting LVDT Gage Heads 
Schljlevitz non-contacting gage heads accurately 
measure variations in thickness of metal, plastic, 
paper, film and other non-porous materials without 
marhng or tearing. These units can measure thickness 
var!/itions to ±1 inch and resolve changes in thickness 
down to 5 millionths on an inch. 
All Schaevitz non-contacting gage heads can be fur
nished with special nozzles for unusual applications. 

Air Bearing Gage Heads 
The Schaevitz ABG Series gage heads combine an 
LVDT and air-bearing structure which provides virtually 
friction-free operation. Linearity is ±0.25 percent of 
full range, and repeatability is 2 millionths of an inch. 

Schaevilz-EM, LId. 
543 Ipswich Road 
Slough, Berks SL 1 4EG England 
Tel: (0753) 37622 

Schaevilz France 
8, Rue de l'lndustrie 
74240 Gaillard, France 
Tel: (50) 92.21.50 

For Detailed Information, please call our EEM Hotline (609) 662·8008. 
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Measurement 
Model Application Range, Degrees 
LSO General Level or Angle ±1° to ±90" 

Measurement 
LSV Tilt Measurement (Horizontal ±1°to ±90o 

Bore Holes) 
LSR Tilt Measurement (Limited ±1°to ±90O 

Spaces) 
LSF X, Y Tilt Meter (Bore Holes) ±1°to ±90o 

FTA/FTD 
Series Application Measurement Range 
U General Purpose, Tension 100 to 1,000 lb. 

or Compression 
G Tension or Compression 10 to 10,000 gm 
T Tension 20 to 1,000 lb. 

Schaevitz Engineering 

schaevltz U.S. Route 130 & Union Avenue 
Pennsauken, NJ 08110 U.S.A. 
Tel: (609) 662-8000 

schue"itz 
The Name in Transducer Technology 

Transducers to 
Measure Slope, 
Tilt, Angle 

Inclinometers 
Schaevitz inclinometers are extremely sensitive 
transducers that measure horizontal angle or vertical 
deviation with virtually infinite resolution. They are 
ideal for a variety of applications including setting the' 
tilt of road grading and paving machines, leveling 
ships, barges, and pipelines, mapping bore holes, 
aligning boring eqUipment, and improving the accuracy 
of mechanical scales. 
These self-contained DC-powered units respond to 
changes of slope as small as 0.000006 in.lft. and 
changes in angle as small as 0.1 second of arc. The 
operating temperature range is -650 F to 2000 F. 
A wide variety of options and external packages are 
available. 

Weight 
and Force 
Transducers 

Force Transducers 
Schaevitz FT Series force transducers (load cells) are 
compact:rugged units that permit accurate measure
ment of tensile or compressive forces ranging from 
10 gm to 1,000 Ib full scale. Various end adapters and 
load fittings are available. The operating temperature 
range for the FTA Series is -650 F to 2000 F, and 
FTD Series is 25° F to 1400 F. 

Schaevllz-EM, Ltd. 
543 Ipswich Road 
Slough, Berks SL 1 4EG England 
Tel: (0753) 37622 

Schaevilz France 
8, Rue de l'lndustrie 
74240 Gaillard, France 
Tel: (50) 92.21.50 

For Detailed Information, please call our EEM Hotline (609) 662·8008. 
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Series 
P500 
P700 
P710 
P720 
P740 
P7S0 
P760 
PT780 
P790 

P1100 } 
P2000 
P2100 
P2S00 
P3000 

Application 
Low Pressure 
High Accuracy 
Highest Accuracy 
General Industrial 
High Level Output 
Unregulated 12VDC Input 
Unregulated 24VDC Input 
2 Wire Current Output 
±1SVDC Input 
Unidirectional Differential 
Pressure 
Differential Pressure 
General Purpose 

General Purpose, Low 
Pressure (DC operated) 

TRANSDUCERS & ENCODERS 

Full Scale 
Pressure, psi 
1.S to 5 psi 
10 to 10,000 psi 
10 to 10,000 psi 
10 to 10,000 psi 
10 to 10,000 pSi, 
10 to 10,000 psi 
10 to 10,000 psi 
10 to 10,000 psi 
10 to 10,000 psi 
10 to SOO psid 
1.Sto 5 psid 
10 to 3S00 psid 

SOO to 10,000 psi 

0- 5 to 0-200 
inches of water 
1S-100 psi 

schaevitz 
The Name in Transducer Technology 

Pressure 
. Transducers 

Strain Gage Pressure Transducers 
Schaevitz offers a complete line of diaphragm-type 
high reliability, high performance, strain-gage pressure 
transducers. These units feature welded stainless
steel construction and incorporate positive overload 
stops to protect the diaphragm from overpressure. 
They can be furnished to measure either gage or 
absolute pressure up to 10,000 pSi. Units are also 
available to measure low differential pressure at high 
line pressure, The series includes pressure transmitters 
for process control applications. 

LVDT Pressure Transducers 
LVDT-type Schaevitz pressure transducers are 
designed to measure very low pressure ofa variety of 
liquids and gases. They are available to measure either 
gage, absolute, or differential pressure down to 5 
inches of water pressure. 

Schaevitz Engineering Schaevitz France 

5500 

schaevltz U.S. Route 130 & Union Avenue 
Pennsauken, NJ 08110 U.S.A. 
Tel: (609) 662-8000 

Schaevilz-EM, Ltd. 
543 Ipswich Road 
Slough, Berks SL1 4EG England 
Tel: (0753) 37622 

8, Rue de l'lndustrie 
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Tel: (50) 92.21.50 
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Series Application Measurement Range 

r General Purpose 0.25 to 50 

Linear LSM Miniaturized 0.25 to 50 

LSO} Avionics 0.25 to 10 g 
LSX 0.25 to 50 g 

t SB 
General Purpose 50 to 1 500 rad/sec2 

Angular ASM Miniaturized 50 to 1500 rad/sec2 

Schaevltz Engineering 

schuevltz U.S. Route 130 & Union Avenue 
Pennsauken, NJ 08110 U.S.A. 
Tel: (609) 662-8000 

schaevitz 
The Name in Transducer Technology 

Transducers 
to Measure 
Acceleration 

Linear and Angular Accelerometers 
Schaevitz servo accelerometers are closed-loop force
balance transducers that combine rugged acceleration 
sensors with solid state circuitry in a wide variety of 
configurations. These devices satisfy the require
ments of applications involving acceleration measure
ment, inertial guidance, aircraft control and stabiliza
tion, railroad vibration analysis, and other commercial 
applications. 
Models are available to measure linear acceleration in 
ranges from ±0.25 g to ±50 g, ·with linearities of 0.05 
percent of full scale. Often models measure angular 
acceleration in ranges from ±50 rad/sec2 to ±1500 
rad/sec2 with linearities of 0.1 percent of full scale. 

Signal 
Conditioning and 
Readout Devices 

Schaevitz produces a broad line of complementary 
signal conditioners and readouts for use with LVDTs, 
RVDTs, and strain gage transducers. This line includes 
modular Signal conditioners for OEM users, bench or 
rack-mounted signal conditioners for laboratory or 
industrial users, complete digital transducer readouts 
for high accuracy and readability, and custom-designed 
Signal conditioning systems based on a family of 
proprietary plug-in card modules. 

Schaevitz-EM, Ltd. 
543 Ipswich Road 
Slough, Berks SL 1 4EG England 
Tel: (0753) 37622 

Schaevltz France 
8, Rue de l'lndustrie 
74240 Gaillard, France 
Tel: (50) 92.21.50 

For Detailed Information, please call our EEM Hotline (609) 662·8008. 
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schaevitz 
The Name in Transducer Technology 

Signal Conditioning and 
Readout Devices 

r-----------------------------------~ 

Schaevitz Engineering 

OEM Modules 

Basic DC Modules 
The SMS/GPM modules are very basic LVDT signal 
conditioners powered from ±15VDC. They utilize the 
same hybrid microcircuit as the Schaevitz DC-LVDTs 
and can produce a ±10VDC output. The modules are 
supplied with a pc board mounted gain control and has 
provisions for a board-mounted zero control. 

Line Powered Modules 
The LPM-210 modules are economical signal condi
tioners designed primarily for OEM applications. 
Operating from conventional power lines, they supply 
excitation to an LVDT, and then amplify its output. 
Gain and zero controls are usually supplied by the user. 
Standard full-scale output is ±1OVDC, but a 4-20 mA 
current output version is available. Also available is a 
LPM-700 module to power strain gage transducers. 

Signal· Conditioners 

CAS Types 
CAS signal conditioners are premium performance 

. carrier amplifier-type instruments for all types of labo
ratory and industrial applications. They feature high 
stability and high gain with low noise and low output 
ripple: This makes them particularly suitable for oper
ation with low output LVDTs. The nominal full scale 
output of a CAS is ±10VDC. Models are available with 
either bench top or rack-mounting enclosures, but all 
models have front panel mounted gain, zero, and 
phase adjustments. 

IEM/CAS Types 
The IEM/CAS is a carrier amplifier type signal condi
tioner packaged in a NEMA-12 enclosure. It is especially 
designed for users in the process industries, featuring 
the stability and performance of the CAS series, but 
with a 4-20 mA current output. 

Continued on next page. 

Schaevitz France 
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schue"i •• 
The Name in Transducer Technology 

Signal Conditioning and 
Readout Devices 

Self-Contained Digital Readouts 

MDTR-350L 
The MDTR-3S0L is a self-contained, line powered LVDT 
signal conditioner with a 3'12 digit readout. Full scale 
display is ±1999, and the decimal point is changeable 
in the field. Gain and zero adjustments are provided, 
but no phase adjustment is necessary. The unit is 
designed for panel mounting in a standard DIN cut-out, 
and has parallel BCD output available at the rear con
nector. Also available is the MDTR-3S0S for use with 
strain gage transducers. 

DTR-450 
The DTR-4S0 is a fully self contained, power line oper
ated, high stability LVDT signal conditioner with a 4'12 
digit readout. Full scale display is ±19999. It is an 
extremely versatile instrument that features a front 
panel switch for 10 times range expansion and another 
to change the display from prescaled English units to 
prescaled metric units. The scaling for each set of 
units and the decimal point locations can be preset in 
the field. The DTR-4S0 is enclosed in an electrostati
cally shielded case with a handle that functions as a 
tilting stand. Other features include RFI shielded power 
input and simultaneous BCD output and 0-10VDC 
analog output. 

Modular Systems 

PCB System 
A PCB system is built around the concept of a single 
power supply and card cage combined with a family of 
versatile plug-in card modules for Signal conditioning, 
signal processing, and control functions. The result is 
a cost-effective way to assemble a custom designed 
system of any number of channels. The system can be 
designed to display or record measurements made 
with transducers and can be used to control processes 
monitored by the transducers. Interface with a com
puter is even possible. Among the plug-in card functions 
available are: 

• Carrier excitation 
• Amplifier/demodulator 
• High-low limit 
• BCD (TTL logic). 
• Sum/difference 
• Auto-zero 

schaevi'iz 

• Peak signal-hold 
• Multiplexer 
• Operational amplifier 
• Current output 
• Programmable relay 
• Vlf or flV 

Schaevltz Engineering 
U.S. Route 130 & Union Avenue 
Pennsauken, NJ 08110 U.S.A. 
Tel: (609) 662-8000 

Schaevitz-EM, Ltd. 
543 Ipswich Road 
Slough, Berks SL 1 4EG England 
Tel: (0753) 37622 

For Detailed Information, please call our EEM Hotline (609) 662·8008. 
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SCIENTIFIC COLUMBUS 

:!AN 

SCIENTIFIC COLUMBUS, INC. 

EST.ERLINE COMPANY 

DIGILOGIC 
WATT 
TRANSDUCERS 
DL·A2 SERIES 

- Utlity Tested and Approved 
- Current Output . 

- long Term Stability 
- Measure Forward or Reverse Power Flow 
Accuracy ±O.l % of Reading 

DIGILOGIC 
YAR 
TRANSDUCERS 
DLY·A2 SERIES 

- Utility Tested and Approved 
- Current Output - long Term Stability 

- Minimal Space Requirements - Measure 
Forward or Reverse Reactive Power Flow 
Accuracy ±O.l5 of Reading 

..... u .... TRONICTM 
WATT 
TRANSDUCERS 
XL·A2 SERIES 

. - Utility Tested and Approved 
- Current Output - Zero Drift - Minimal Space 
Requirements - Measure Forward or Reverse 
Power Flow - long Term Stability 
Accuracy ±O.2% of Reading 

EXCELTRONICTM 
YAR 
TRANSDUCERS 
XLY·A2 SERIES 

- Utility Tested and Approved 
- Current Output - Zero Drift, long Term 
Stability - Minimal Space Requirements 
- Measure Forward or Reverse Reactive Power 
Flow 
Accuracy 0.2% of Reading 

EXCELTRONICTM 
WATT/YAR 
TRANSDUCERS 
packaged in one case 
XLWV·A2 SERIES 

- Utility Tested and Approved - Current Outputs 
- Zero Drift, long Term Stability - Minimal 
Space Requirements - Measure Forward or 
Reverse True and Reactive Power Flow 
Accuracy ±0.2% of Reading 

EXCELTRONICTM 
CURRENT . 
AND YOLTAGE 
TRANSDUCERS 

Average Sensing - True RMS - 3 in 1 Packaging 
Accuracy 0.1 %-0.25% 

1900 ARLINGATE LANE,.COLUMBUS, OHIO 43228 TEL. (614) 274-7160 TELEX 245-426 

SPECIFICATIONS 
Potential Input Range': 0-150V. Current Input 
Range: O·lOA. Watt Input Range: See table below 
(Effective Range). Frequency Input: 58·62 Hz. 
Power Factor: Any. load Resistance, RL: 0-10 Kil-

Model _ Element Voltage Load 
Dl5C5A2 1 
DL5CSl%A2 1112 Balanced Balanced 

ohms 11 Volt Compliance. Ambient Temp.: 25 
±5°C. Auxiliary Power: 85 to l35V. Temperature: 
±0.005% 1°C from - 20°C to + 70°C. 

• ~~~r~a~an~~t~~efo ~si~:oM~x~;,;rnfu~er is 120V 

Cal. Effective 
Coneelion Watts Range 

Single Phase ·500 0-1000 Watts 
3 Phase 3 Wire 1000 0-2000 Watts 

DL31KSA2 2 Unrestricted Unrestricted 3 Phase 3 Wire 1000 0-2000 Watts 
DL31KS2112A2 2% Balanced Unrestricted 3 Phas~ 4 Wire 1500 0·3000 Watts 
DL342KSA2 3 Unrestricted Unrestricted 3 Phase 4 Wire IS00 0·3000 Watts 

SPECIFICATIONS 
Potential Input Range": 0-150V. Current Input 
Range:.O·lOA. VAR Input Range: See table below 
(Effective Range). Frequency Input: 60 Hz. Power 
Factor: Any. Load ReSistance, RL: 0-10 Kilohms. 

11 Volt Compliance. Ambient Temp.: 25 ±5°C~ 
Auxiliary Power: 85 to l35V. Temperature: 
±0.005%/oC from 0-50oC. 

• Signal range when used for auxiliary power is 120V 
nominal limited to 80 to 135V maximum. 

Cal. Effective 
Model Element Voltage Load Connection Vars Range 

DLV5C5A2 1 - ~ Single Phase 500 0·1000 Vars 
DLVSCS1112A2 . 1% Balanced Balanced 3 Phase 3 Wire 1000 0·2000Vars 
DLV31K5A2 2 Unrestricted Unrestricted 3 Phase 3 Wire 1000 0·2000Vars 
DLV31K52112A2 2112 Balanced Unrestricted 3 Phase 4 Wire 1500 0-3000 Vars 
DLV342KSA2 3 Unrestricted Unrestricted 3 Phase 4 Wire IS00 0·3000 Vars 

SPECIFICATIONS 
Potential Input Range": 0·150V. Current Input 
Range: O·lOA. Watt Input Range: See table below 
(Effective Range). Load ReSistance, RL: 0·10 KiI
ohms. Compliance: 11.0 Volts Min. (See overrange 

note). Output Ripple Peak: <0.5% of RO. Fre
qgency Inpul: 58·62 Hz. Power Factor: Any. Tern· 
perature: - 20°C to + 70°C. 
Overrange: SOO to 1000 Watts/Element no addi· 
tional errors within compliance rating. Reduce RL 
as required. ' 

Cal. Effective 
Model . Element VoltagE Load Connect/on WaHs Range 

XL5CSA2 1 Single Phase sao 0·1000 Watts 
XL5CSl1f2A2 1112 Balanced Balanced 3 Phase 3 wire 1000 0·2000 Watts 
XL31K5A2 2 Unrestricted Unrestricted 3 Phase 3 wire 1000 0·2000 Watts 
XL31KS2112A2 2% Balanced Unrestricted 3 Phase 4 Wire IS00 0-3000 Watts 
XL342KSA2 3 Unrestricted Unrestricted 3 Phase 4 Wi re 1500 0·3000 Watts 

SPECIFICATIONS 
Potential Input Range*:0·150V. Current Input 
Range: O·lOA. VAR Input Range: See table below 

'(Effective Range). load ReSistance, RL: 0·10 Kil-

note). Output Ripple Peak: <0.5% of RD. Fre
quency Input: .60 Hz. Power Factor: Any. Tempera
ture: -20°C to +60oC. 
Overrange: 500 to 1000 Watts/Element no addl· 
tional errors within compliance rating. Reduce RL 
as required. ohm. Compliance: 11.0 Volts Min. (See overrange 

Cal. Effective 
Model Element Voltage Load Connection Vars Range 

XLVSCSA2 1 Single Phase sao 0·1000 Vars 
XLVSCSl1f2A2 1112 Balanced Balanced 3 Phase 3 Wire 1000 0·2000 Vars 
XLV31KSA2 2 Unrestricted Unrestricted 3 Phase 3 Wire 1000 0·2000 Vars 
XLV31K52112A2 2112 Balanced Unrestricted 3 Phase 4 Wire lS00 0·3000 Vars 
XlV342KSA2 3 Unrestricted Unrestricted 3 Phase 4 Wire IS00 0·3000 Vars 

SPECIFICATIONS 
Potential Input Range': 0·150V. Current Input 
Range: O-IOA. Watt or VAR Input Range: See table 
below (Effective Range). Load Resistance, RL: 0-10 
Kilohms. Compliance: 11.0 Volts Min. (See over· 

range note). Output Ripple Peak: <0.5% of RO. 
Frequency Input: 60 Hz. Power Factor: Any. Tern· 
perature: - 20°C to + 60°C. 
Overrange: SOo to 1000 Watts/Element no addi· 
tional errors within compliance rating. Reduce RL 
as required. 

Model Element Voltage 

XLWV5CSA2 1 
XLWVCSCSl%A2 1% Balanced 
XLWV31K5A2 2 Unrestricted 
XLWV31K521f2A2 2112 Balanced 
XLWV342KSA2 3 Unrestricted 

SPECIFICATIONS FOR MODELS 
VT110A2, VT11 OA4, RMS 3567 

4044 
Model CT510A2 CT510A4 

Full Scale Current Sa · Burden 0.2S VA · Temperature Range -200C to 
+6O"C · 

Maximum Temperature 
Effects on Accuracy 

±O.S% · 
Output load Requi red 0-10K ohm · Dielectric Test 1500 rms · 

Cal. 
Watts 

Load Connection arVars 
Single Phase SOD 

Balanced 3 Phase 3 Wire 1000 
Unrestricted 3 Phase 3 Wire 1000 
Unrestricted 3 Phase 4 Wire IS00 
Unrestricted 3 Phase 4 Wire IS00 

SPECIFICATIONS FOR MODELS 
CT510A2, CT510A4, RMS4074 

RMS 3588 
4074 Model VTll0A2 · Full Scale Voltage lS0V · Burden @ 120V 2.S VA · Temperature Range -20°C to 

+ 60°C · Maximum Temperature 
Effects on Accuracy 

±O.S% 

· Output Load Required 0-10K ohm · Dielectric Test IS00 Vrms . SpeCIfication shown In fIrst column is the same for all models in thIS senes . 

Effective 
Range Watts 

or Vars 
0·1000 
0·2000 
0·2000 
0·3000 
0·3000 

RMS 
VTl10A4 3567 · · · · · · · · · '. · · 
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SCIENTIFIC COLUMBUS 

:ElAN 

SCIENTIFIC COLUMBUS, INC. 
1900 ARLINGATE LANE, COLUMBUS, OHIO 43228 TEL.'(614) 274-7160 TELEX 245-426 

ESTERLINE· COMPANY 

EXCELTRONICTM ~:,~,"',·:::'~~,t,:~~,.:'\ PHASE ANGLE .. ,,~' I 
TRANSDUCER ~.;;;:~p ,', t 

DESCRIPTION ~ 
These transducers measure the phase angle 

between two voltage inputs (6314) or between 
one voltage and one current input (6330). All 
models have a ±1800 phase detector prevent
ing ambiguous readings when the input goes 
beyond full scale. The unique circuits use both 

DESCRIPTION 

EXCELTRONIC™ 
FREQUENCY 
TRANSDUCERS 
MODELS 62818, 
62838,62848 

These transducers develop a DC output signal 
which is proportional to input frequency, have 
an expanded scale output, and feature constant 
current output. This means, for a given input, 
no adjustment is necessary to compensate for 
various output signal loop characteristics. 

EXCELTRONICTM 
POWER TRANSDUCER 
"P SERIES" A6 1·5 rna 
A7 4·20 rna, 
A810·50 rna 

DESCRIPTION 

, 

Scientific Columbus has over 60 high output 
constant current transducers available for your 
selection. These transducers measure voltage, 
current, watts, vars, frequency and power factor 
with the popular outputs compatible with can· 
trol equipment. 

DESCRIPTION 

EXCELTRONICTM 
TEMPERATURE 
TRANSDUCER 
SERIES 9015N, 
9016P,9019C 

These transducers have true constant current 
output of 0-1 MA that will simplify your own 
calibrating or scaling networks, as well as allow· 
inging telemetering over long distances with· 
out line drop error. 

PORTA8LE TRANSDUCER 
MODEL 6444 
• 40% Lighter. 40% Smaller. All Digital 
• Replaces the 1369C • Watts. Vars • Amps 
• Volts 

zero·crossing times to measure the angle. They 
use phase locked loops to reduce the effects of 
noise interference and harmonics on the inputs. 

The units can be supplied for full scale ranges 
of ±45° up to ± 1800 and with outputs of 
±1 rnA, 0-1 rnA, 1-5 rnA or 4-20 rnA. 

SPECIFICATIONS 
Full Scale Range: ±45° to ±180o. Phase Angle 
Range without Ambiguous Readings: ±180o. /\C. 
curacy at 25·C, Normal Condition: ±1 %. Addi
tional Error Between -20·C and +60oC: ±0.5°. 
Potential Input[s): 95-1135 VAC (nominal). Over
load, continuous: 150V at 120V. Burden: 4 VA at 
120V, Current Input: 0.5 to 5A (nominal). Overload, 

SPECIFICATIONS 
62818 

Input Voltage 120V 
Overload 150V 
Frequency Range 45·55 Hz 
Output 0-1 rna into O·lOK ohms 
Accuracy ±0.02% of 

Center frequency at 25°C 
Ambient Temperature 
Effect on Accuracy 

±0.0025%/OC Max. 

Adjustments Zero, Span 
Burden .4VA 
Ripple 1 % maximum output peak 
Temperature Range -20°C to +60oC 
Response 0.4 sec. to 99% 

of final value 

SPECIFICATIONS COMMON TO WATT 
AND VAR MODELS 
Nominal Voltage Input: 120V. Voltage Range: 0-
135V. Permissible Voltage Overload: 150V. Volt
age Burden (per Element): 0.05 VA at 120V. 
Nominal Current Input: 5A. Permissible Current 
Overload: lOA cant., 250A for 1 sec. Current 
Burden (per Element): 0.10 VA at 5A. External 
Power Required: 100-130V, 50 Hz-500 Hz 12 VA. 
Dielectric Test: 1500 VRMS. Frequency Range 
Watts: 50-60 Hz. Frequency Range Vars: 60 Hz. 
Power Factor Range: Any. Temperature Range: 
0-50oC. Temp. Effects in Accuracy: ±0.0075% / 
°c, Accuracy/Linearity @ 25°C: ±0.25·%.· AC 
Component P to .P: 0,5% max. Response Time: . 
1 sec. max, 

SPECIFICATIONS 
Constant Current Output: 0-1 mA for Full Range 
Input. Load Resistance Range: Any load Between 
0-10K Ohms. Temperature Range: _4°F to 140°F. 
Ripple: 1 % RO (Peak). Connections: See Model 
9015- 49F, Model 9016 & 9019 - 49G. Adjustments 
Span: ±1O%. Zero: ±3%. Response Time: <50 

Basic Suggested Sensor 

continuous: lOA. Overload, 1/2 sec./hr: 400A. 
Frequency Range: 60 Hz. Adjustment (non-interact
ing), Zero: ±3°. Span: ±5°. Ripple: 1 % of maxi' 
mum output (Peak). Response Time: 0.4 seconds 
to 99% of final value, Protection Isolation: Input/ 
Output/ Case. Dielectric Test: 1500V rms for 1 
minute. Surge Withstand: Proposed IEEE SWC Test. 
Outputs: 0- ±1.0 rnA into 0-10 kilohms. Option -
PA6: 1-5 rnA into 0·2.4 kilohms. Option - PA': 
4-20 rnA into 0-1.2 kilohms. For Model 6314 or 
6330 add following suffix to complete model 
number: 

-45 
-60 
-75 
-180 

±45°, PF 1 to 0.7071 
±60o, PF 1 to 0.5 
±75°, PF 1 to 0.2588 
±180o 

6283B 82848 

120V 120V 
150V 150V 

375·425 Hz 55·65 Hz 
0·1 rna Into O·lOK ohms 0-1 rna Into O-lOK ohms 

±0.02% of ±0.02% of 
Center frequency at 25°C Center frequency at 25°C 

±0.0025%/OC Max. ±0.0025%/OC Max. 

Zero, Span Zero, Span 
4 VA 4VA 

1% maximum output peak 1 % maximum output peak 
-20°C to +60oC -20°C to +60oC 
0.4 sec. to 99% 0.4 sec. to 99% 

of final value of final value 

SPECIFICATIONS COMMON TO VOLT, 
CURRENT, POWER FACTOR, FREQUENCY, 
AND ISOLATION TRANSDUCERS 
Nominal Voltage Input: 120V. Permissible Voltage 
Overload: 150V. Voltage Burdens: 3 VA max. Cur
rent Circuits Nominal Input: SA. Permissible Cur
rent Overload: lOA Cant., 250 for 1 sec. Current 
Circuit Burdens: 3 VA max. External Power Re
quired: lOV-130V, 50 Hz-500 Hz 12 VA. Dielectric 
Tests (Isolation unit): 1500 VRMS. Input Termi· 
nals: 4000 VDC. Temperature Range: 0-50oC. 
Temp. Effects on Accuracy: ±1 %. Accuracy/line
arity @ 25°C: ±0.5%. AC CompinentP to P: 
0.5%, max. Response Time: 1 sec. max. 

Milliseconds. Dielectric: 1500 VRMS @ 60 Hz for 
1 Min. Power Requirement: 110 VAC ±20 VAC, 50 
to 450 Hz, 3.5 Watts Max. Temperature Influence 
on Accuracy (-4°F to + 140°F): ±.015% / OF 
(from n°F). Open Circuit Voltage: 16 VDC. Dimen
sions: See Style II-Models 9016 & 9019, Style 
III-Model 9015. 

Max. 
Model RTD Type Resistance Temp. Span Temp. Range Sensor Current 

90l5N Nickel-Iron 6760@ 77°F 500F or 1500 F - 200°F to 500°F < 3 Milliamps 
90l6P Platinum lOOO @ 32°F 150°F or 300°F - 3200F to 10000F < 5 Milliamps 
90l9C Copper 1O.OO@ 77°F 150°F or 300°F -1000F 10 300°F <50 Milliamps, 

SPECIFICATIONS 
Function: AC watt, var, current and voltage trans· 
ducer tester and calibrator. Ranges: 0-150 VRMS, 
0·5A, 0·10 ARMS, Avg. SenSing. 0-750/0-1500W, 
0-750/0-1500 Var. Voltage Output: VA rating 15 
VA. Current Output: VA rating. Hi Range: Hi-24 VA 
@ 1. PF, 22V @ 0.5 PF. La Range: lo·6 VA @ 
1.0 PF" 2.4 VA @ 0.5 PF. Load Power Factor: 
Unity anG 0.5 lag (approx.) Transducer Signal 
Load: 1 ohm to lOOK ohms and infinity, selected 
by thumbwheel digital readout switches. Standard 
Output Signal: 0-10 volts dc for zero to full scale 
of test quantity (V, A, W, var). Meters, all meters 
are 3V2 digit liquid, crystal d;splay (LCD): Volts 
0-150, Amperes 0-5/0·10, Watts/Vars 0·750/0· 

1500, Error ,-20% -0- +20%. Accuracy of 
Internal Std. Transducers: ±0.1 %. Accuracy (Digi
tal Indicating Meters): Volt, Amp & Watt/Var in
dicators, ±O.l5% of f.s. ±1 digit. Accuracy 
(Standard Output): ±O.l % (maximum). Tempera
ture Range: +25°C ±10o. Power to Operate Unit: 
120V ±10%, 60 Hz, Approx. 130 VA. Termina
tions: Five-way binding posts are mounted on the 
front panel of the instrument. Power receptacle 
is on the rear of the case. Accessories: No acces
sories are required for complete functional testing 
of transducer being checked. Packaging: Wood
formica portable instrument case with carrying 
handle. Dimensions: 13" high x 22" wide x 9" 
high (330 x 560 x 230 mm). Weight: 45 Ibs. 
(20.4 kg). 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2507 



5500 

5E[lUENTl.BL 
- -------------

OPTICAL ENCODERS 

INCREMENTAL ENCODERS 

Miniature Series 11A & 15A 

Size: 1.1" die x 2" L (11A); 1.5" 
die x 1%" L (15A) 

Resolullon: to 1024 cyc/rev (11A); to 
2048 cyc/ rev (15A) 

Output Formats: Single Channel, 2-Channel In 
Quadrature, 2-Channel Quad
rature plus Zero Index 

Output Levels: TTL or C-MOS Compatible 
Illumination Source: Single -LED 
Deteclors: Phototransistors 

Low Cost 
Series 25L 

Size: 
Resolullon: 
Oulput Formats: 

2.62" dia x 2" L 
to 1270 cyc/rev 
Single Channel, 2-Channels 
in Quadrature, 2-Channel 
Quadrature plus Zero Index 

Oulpul Levels: TTL, C-MOS Compatible 
lIIumlnalion Source: Single LED 
Deteclors: Phototranslstors 

High Accuracy & Resolution 
Series 
25G 

Size: 

Resolution: 

Oulpul Format: 

Quadrature Accuracy: 
Frequency Response: 

lIIumlnalion Source: 
Delectora: 

Output Levels: 

2.625" dia x L (depends on 
output) 
to 4,000 cycl rev (withoul 
Interpolation) to 20,000 
cyc/rev(with Interpolation) 
Single Channel, 2-Channels 
in Quadrature, 2-Channels 
Quadrature p.lus Zero 
Index, Direction-sensing 
with 1X, 2X, 4X Multiplica
tion Logic 
±22V2o 
50 KHz standard, 100 KHz 
available 
Single LED or Lamp 
Phototransistors or 
Photocells 
TTL, C-MOS, HTL, Differ
ential Line Driver and 
Complementary Outputs, 
Open Collector (30 vdc, 
40 ma, max) 

Heavy Duty NEMA 13 
Series 30GN & 25GN 

Size: 2.5" dia x 2.5" L (25GN); 
3" dia x 3" L (30GN) 

Mounting: Servo, Face (Bolt Circle) 
or Flange 

Resolullon: to 2540 cyc/rev 
Output Formal/Levels: Same as 25G 
Shall Dla: 'Ill" (25GN); W' (30GN) 
Radial Shall Loading: 35 Ibs (25GN); 40 Ibs 

(30GN) 
Shall Seal: Buna N rubber with garter 

spring 
lIIuminalion Source: Single LED 
Detectors: Phototranslstors 

TRANSDUCERS & ENCODERS 5500 
Sequential offers virtually every type of Optical Encoder, both self-contained and 
modular. Incremental and absolute units are available in industrial, instrument, high 
resolution and economy packages. PC type Encoders provide direct data input to 
Programmable Controllers and Process Computers without special interface logic. All 
models include more than 150 resolutions in stock with a wide variety of mechanical 
and electrical options. 

ABSOLUTE ENCODERS 

Series 
25H 

Size: 2.625" dla x L (depends on 
output) 

Resolution: to 13 cycle or Natural Binary, 
to 3599 Binary Coded 
Decimal 

Output Codes: CB, NB, CBCD & BCD 
standard 

Output Levels: TTL, C-MOS, Open Collector 
(30 vdc, 40 ma, max) 

Output Options: Gated, Serial, Differential 
Illumination Source: Single LED or Lamp 
Delectors: Phototransistors or 

Photocells 

Extra Heavy Duty NEMA 13 
Series 30HR 
Enclosure 

Configuration: (See Note) Input Shaft connected 
to any Series 25 Encoder through 
a flexible coupling 

Size: 3" dia x L (depends on options) 
Shall Dia: to %" (uses %" 1.0. rolier 

bearings) 
Shall Loading: 400 Ibs radial, 200 Ibs axial 
Shall Seal: Buna N rubber with garter spring 
Note: For use with any Series 25 Absolute or 

Incremental Encoder. 

NEMA 13 Programmable 
Controller 
Series 40HDNIPC 

Size: 
Resolution: 
Output Levels: 

4" dia x Uo" L 
359 BCD, 999 BCD, 210 NB 
TTL, C-MOS, Open Coliec
tor (30 vdc, 40 ma, max) 

Shall Dla: V2" 
Radial Shall Loading: 40 Ibs 
Shaft Seal: Buna N rubber with garter 

spring 
illumination Source: Single LED 
Detectors: Phototransistors 
Note: Data Hold Input, Data Ready Output, Direc

tion Input Select and Multiplex Control 
Input Signals for direct hand-shaking capa
bility with most Programmable Controllers. 

NEMA 13 
Multi-Tum 
Encoders 

Configuration: Both Encoders and Output Shaft 
isolated from gear train by flexible 
couplings 

Resolution: 1,000 bits/turn x over 140 turns 
(140,000 total bits) 

Outpul Code: BCD . 
Output Level: TTL or Open Coliector (30 vdc, 

40 ma, max) 
Note: Data-HOld, Data-Ready signals for direct 

hand-shaking capability with most Program
mable Controliers or Process Computers. 

HI-RES ENCODERS 

Sequential offers a full line of absolute 
encoders with resolutions to 21 bits. 
Package sizes range from 3.5" to 12" dia. 
Hollow-shaft models are available with 
thru-holes to 7". Sequential Encoders 
offer the highest resolution and accuracy 
available today! 

These encoders have been used by the 
military, NASA, other governmental agen
cies and industrial companies in a variety 
of applications including tracking mounts, 
radar and telemetry pedestals and meas
uring equipment. 

Many units have been fully qualified for 
operation aboard military aircraft, ships, 
in space and in environments from desert 
to ocean. A full complement of options 
and accessories is _ available, including 
electrical zeroing, on-line automatic 
checkout, redundancy with automatic 
switchover, displays and readouts, fiexi
ble couplings and test sets. 

5E[lUENTl.BL Sequential Information Systems, Inc. 
INFORMATION SYSTEMS INC 

249 North Saw Mill River Road, Elmsford, New York 10523 
(914) 592-5930 TWX 710-567-1212 
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Setrd ,HIGH ACCURACY PRESSURE & ACCELERATION 
Systems MEASUREMENT & CONTROL' 

HIGH OUTPUT/ 
HIGH ACCURACY 

PRESSURE & 
VACUUM 

TRANSDUCERS/ 
TRANSMITTERS 

Output: 5V DC or 
±2.5VDC 

Excitation: Normal24V DC 
(unregulated) 
Other voltages optional 

AmbientTemperature: OaF 
to 175°F 
- 65°F to 250°F 
available - some units 

Two-wire transmitters 
(4-20mA) include 
Models C-204, C-204D, 
C-228, C-239 

Model 

Model 
204/204E 
204D 

Model 
205-2 

Model 
228 

Model 237 ~ 

~nivalve 

Application 

Absolute Pressure 

Gage Pressure 

Vacuum 
DiHerential Pressure 

Gage Pressure 
Absolute Pressure 

DiHerential Pressure 
(can be wet 
both sides) 

Full Scale 
Pressure Ranges 

Irom: 

25 to 10,000 psia 
' 25 to 10,000 psig 

Ot014.7psiv 
10to 10,000psid 

25 to 5,000 psig 
25 to 5,000 psia 

Low diff. press. 
1 to 50 psid 

±0.5to 25 psid 
at high line 
pressure to 
2000 psig 

Absolute Pressure 1 and 5 psia 
DiHerential Pressure ±O.1to ±5 psid 

0.2to 10 psid 

Absolute Pressure 1 and 5 psia 

Gage Pressure 0,02 to 5 psig 

DiHerential Pressure ±0,01 to ±5 psid 
0,02 to 10 psid 

Vacuum 0.2t010 

Barometric Pressure 800-1100mb 
Absolute Pressure 5to 100psia 

Gage Pressure 5 to 100 psig 
DiHerential Pressure 5to 100psid 

±2.5to ±20psid 

Pressure 
Media 

Compatibility 

Gas or liquid 
compatible 

with Stainless 
Steel 

Gas or liquid 
compatible with 
Stainless Steel 

Gas or liquid 
compatible with 
Stainless Steel 
(both pressure 

and 
reference sides) 

Gas compatible 
with Stainless 

Steel 

Gas compatible 
with Stainless 

Steel, Aluminum 

Wet or 
Dry Air 

Accuracy 

0.11% 

0.11% 

0.25% 

0.27% 

239 
0,14% 
239E 

0.23% 

0.05% 

Temperature Effects 
Zero Shill 

±%FS/100°F 
Sensitivity Shill 
±%FS/100°F 

204 0.4max 
0.3 max 

204E 3 max 
2 max 

204DO.4max 
0,3max 

2 max 
1.5max 

3 max 
2 max 

1,5max 

1 max 

239 1 max 
1 max 

239E5 max 
5 max 

0.1 max 
(0.2 Barometric) 

0.1 max 

HIGH OUTPUT / 
HIGH ACCURACY 

Complete Systems 

300B 
DIGITAL 
PRESSURE 
READOUT 

300C 
DIGITAL 
PRESSURE 
INDICATOR 

360 
DIGITAL 
PRESSURE 
GAGE 

36l 
DIGITAL 
BAROMETER 

304/339 
ELECTRONIC 
MANOMETER 

DIGITAL 
PRESSURE 

MEASUREMENT 
SYSTEMS Systems with separately mounted transducers. Self-contained systems with integral pressure transducers. 

4V2 Digit LED Display 
BCD Output Option 
Analog Output Standard 

HIGH OUTPUT / 
HIGH ACCURACY 

LINEAR 
ACCELEROMETERS 

141 2,4,6,8,15,30,60,600 

Se+r Available on GSA. 
g~erns Write or call for Application Guide and Prices: 

the transducer people (617) 263-1400. 45 Nagog Park, Acton, MA 01720. 
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5500 TRANSDUCERS & ENCODERS 

On-tar3et sensors 
for posItion 
andspeed control. 
Choosing the rightup-front sensor can make a big difference in position- and speed
control system requirements. 

At TSI, if you need a non-contact pickup, with or without logic signal conditioning, 
with or without zero-speed and/or direction output, its performance will be strictly 
as specified, and its cost-saving advantages will be welcome news. 

Pickups, proximity sensors and switches, LVDTs, and velocity transducers-all are 
manufactured in their entirety at TSI. Select from hundreds of standard models 
and custom designs. 

'Contact TSI for specifications on proximity transducers. proximity switches. LVDTs. and velocity transducers, 

15'. TRANSDUCER SYSTEMS, INC. 
. • 1510 Delp Drive, P.O. Box ,341. Kulpsville, PA 19443.215-256-4611. Telex 846078 

5500 

7870 
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m !!~!* LOS ALAMITOS, CA 90720 • (213) 594-0094 

SOFTPOTDATA------~--------~ 
o.v 
y@J 

1.130 

~, ... :!J 
DESCRIPTION' 

The SOFTPOT is a front panel optical incremental encoder 
which converts mechanical action directly to digital output. 
Its low cost has made software programmable performance 
practical for new applications. Shaft tension provides the feel 
of a potentiometer but there are no stops. Since the SOFTPOT 
is an incremental device 'the absolute value of the controlled 
parameter may be maintained in memory by your microproces
sor providing: 
• Software presetablu parameters 

• Software definable limits 
• Software programmable interaction 

The two channel outputs are quadrature phase encoded to 
provide a resolution of 4 quadrants per cycle and 16 cycles 
per revolution yielding a code, change every 5.6 degrees or 64 
quadrants per turn. LED light sources assure low power con
sumption and a long reliable life. One external 74LS244 will 
interface four SOFTPofS to standard TTL. 

INTERFACE--------~~~~~~~~~~~~~~~~;-----------------l 

4-S0FTPOT polled port 

ELECTRICAL SPECIFICATIONS 
PARAMETER MIN NOM MAX UNITS NOTE 

Supply Voltage 4.75 5.0 5.25 Volts 
Supply Current 22 30 MA 
VoutH 3.5 5.0 5.25 Volts 2 
VoutL 0.15 0.4 Volts 2 
lout (Vout=.5v) 0.5 2.0 MA 
lout Short 8 18 MA 
Symmetry 150 180 210 Degrees 3,4 
Quadrature 60 90 120 Degrees 3,5 

NOTES: 1. A 74LS244 is recommended as the Interface to TTL. 
2. At 74LS244 Input 
3. At 74LS244 output 
4. Symmetry is a measure of the relationship between (X) and (Y) In 

electrical degrees. 
5. Quadrature Is specified by (Z) and is the phase lag or lead be

tween channels A and B in electrical degrees. 
6. Channel B leads channel A for clockwise rotation. 

MECHANICAL SPECIFICATIONS 
Dimensions: See above 
Connectors: Unit: AMP-640456-4 

Mate : AMP-640441-4 
Materials: Housing : ABS# KJB4051 (fire retardant) 

Shaft : Brass 
Bushing : Brass 
Torque : 0.5 in. oz. +1-0.20 in. oz. 
Weight : 1.0 ounces 

Operating Temperature : -20 to 85 degrees C 
Storage Temperature : -40 to 85 degrees C 

Mountfng Hole Size : .380 inch 
Panel Thickness : .125 inch max. 

--

A,(1) __ --.. 

B(2) ---l 
o 23 

4-S0FTPOT interrupting port 

023 0 

CW ----------.~ -.41---------- CCW 

ORDERING INFORMATION 

PRICING: $16.00/1000's $20.00/50's 
$17.00/500's $22.00/10's 
$18.00/100's $25.00/1's 

MATING CONNECTORS: $.50 

PART NUMBER: SP-16 
F.O.B. : Los Alamitos, CA via U.P.S. 

AVAILABILITY : Normal Shipment is Next Day 
TERMS : 30 Days Upon Approval 
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If you want to 
moveit-= 

:::::--.. . 

Iy~ ~,control it, 
-.. §.~. \ J 

senseit~ ~. 
\.\.~)) 

-~=~~ stop i~ 
orscan·it 

_Ma;...-J I 

call Vernitech. 
That is, if you're looking for instrument motors, optical and contacting shaft angle encoders, 
rotary and linear potentiometers, potentiometric pressure transducers, industrial precision 
brakes or clutches, or laser scanning motors, we'll probably have just what you're looking for. 
Just look on the opposite page. And if you don't find what you want, call Vemitech, give us the 
particulars, and we'll make it for you. 

V'ERN:tTEC::H: 

5500 

VERNITECH, a division of Vemitron Corp., 300 Marcus Blvd., Deer Park, NY 11729 • 516-586-5100 • TWX 510-227-6089 
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5500 TRANSDUCERS & ENCODERS 5500 

POTENTIOMETERS 
employing Vernitech's unique 
conductive film and precious 
metal wipers .•. respond to wiper <' 

motions as small as .000005" . " 
Rotary Single Tum 
Linear, non-linear, sine! cosine available. 
Sizes 0.5", L 0.5" to Dia 5.0", L 1.880". 
Linearity or conformity ± 2% to 0.025%. 
Resistance range 1M to -250M. 
Rotary Multi-Tum 
10 to 100 turns available. 
Sizes Dia 0.5", L 1.5" to Dia 2.0", L 2.625". 
Linearity or conformity ±0.5% to 0.015%. 
Resistance range 1M to 500M. 
Linear Motion 
Electrical stroke lengths 1" to 60". 
Linearity or conformity ± 0.2% to 0.01 %. 
Resistance range 2500/in to 250M/in. 

·CLUTCHES 
AND BRAKES 
(electromagnetic) 
hundreds of models and sizes available from stock. 

Precision Instrument Type 
Sizes 5, 8, 11, 13, 15, and 18. 
Standard length and wafer types. Spring and magnetic. 
Meet MIL-E-5272C. Zero backlash. 
Torque 5 to 150 oz. in. Response time 5 to 142 ms. 

Industrial Types - open &ame 
Sizes 8, 12, 17, 22, 26. Torque to 75 in. lb. 
Response time 6-30 ms at rated voltage. 
Industrial Types - enclosed &ame 
Hybrid or special units designed for particular applications 
when MIL-SPECS and close tolerances are not essential, but 
where having a complete "self-contained" unit is desirable: 
cassette tape decks, analog devices actuators, etc. 
FailSafe 
Braking action occurs 10 ms after coil is de-energized or 

power fails. Sizes 8, 17, 30, and 45. 
Torque up to 50 in. lb. Zero backlash. Adjustable to 

compensate for wear. 

PRESSURE 
TRANSDUCERS 
potentiometer type, 
featuring infinite resolution, long life, and high reliability 
through the use of conductive film resistance elements, 
multiple wipers, and direct coupling of pressure sensing 
element to potentiometer wipers. 
Pressure ranges from 0.1 to 10,000 psi in gage, absolute and 
differential types. Also available with high overpressure 
capability. 
Linearity to ±0.3%. Air speed, altitude and low cost types 
available. 

"VERNITEC:a:: 

MOTORS 
Over 1500 Standard Designs or 
Custom Designed to your requirements. 

Synchronous - for laser scanning 
Sizes 5, 8, 11, 15, 18,20,25,35. 
Speeds 100 to 48,000 rpm. 
5 through 1600 Hz. 2, 4, 8, 12 poles. 
Servo 
Viscous damped - sizes 8, 10, 11, 15, 18. 
Speeds 3000 to 10,000 rpm. 
Inertially damped - sizes 8, 11, 15, 18. 
Speeds 3000 to 9500 rpm. 
Stepper 
Sizes 5, 8, 11, 15. Stepping angles 7.5", 15°, 45°, 90°. 
Stepping rates 100, 110, 125, 130, 175, 180, 225, 240, 

260, 400, 725, 800, 1000 pps. 
Precision Motor Generators Sizes 8, 10, 11, 15, 18, 23. 
Integrating and Computer Motor Tachometers 
Sizes 8, 10, 11, 15, 18, 23. 

SHAFT ANCLE ENCODERS 
featuring precision chrome on 
glass discs for highest accuracy. 

Optical Incremental 
VOE 11 - Dia. 1.062", L. 1.80". To 1024 pulses 
VOE 015 - Dia. 1.510", L. 0.88". To 1024 pulses (modular) 
VOE M15 "Dial Coder" - panel mounted, 1.500" dia., L. 
1.08" 127-256 pulses 
VOE 023 - Dia. 2.25", L. 80". To 1250 pulses (modular) 
VOE 23 - Dia. 2.250", L. 1.875". To 1250 pulses 
(available sealed) 
VOE L23 "Thrift-Line" Dia. 2.250" L. 1.875". To 600 pulses 
VOE 25 - Dia. 2.500", L. 2.500". To 3000 pulses 
(available sealed) 
Optical Absolute . 
VOE 23: Binary, Gray or BCD to 512 counts per tum. 

Counting speed: 3000 rpm. 
VOE 30: Single or multi-tum; Binary, Gray or BCD. To 1024 

counts per tum. Max count (2'9) in 512 turns. 
Counting Speed: 30KHz. 

Contacting Absolute 
Sizes 11,18,23, & 31. Binary, Gray, and BCD. Single or 
multi-tum. Max count (2'9) in 2048 turns. 64 to 1024 counts 
per tum. Operating speed 200 rPm max. 

SVNCHRO CONVERTER 
MODULES 
Tracking Synchro-to-Digital and 
Resolver-to-Digital Converters 
Economy Series VSD/VRD. Precision Series VSDHlVRDH 
Compact, solid state, high performance converters 
employing type 11 servo loops for lag free tracking at rates to 
36W/sec. Resolution 10 bits, 12 bits, or 14 bits. 
Digital-to-Synchro and Digital-to-Resolver 
Converters Series VDS/VDR:Accept shaft angle data in 
digital form for conversion 'to analog at accuracies up to ± 4' . 
Tracking Synchro-to-Linear DC Converter Module 
Series VSDCHlVRDCH:Accept 3-wire synchro or 4-wire 
resolver input data, convert it to DC analog voltage 
proportional to synchro angle of input. Accuracy ±6' (typ.). 

Tracking Angle Position Indicator 
VNST-104: Tracking Synchro-to-Digital Converter, can also 

be used as a control element. Four decade 0.8" red LED 
display. Display accuracy ± 6' arc (typical). Tracking rate 
36000/sec max. Parallel binary or BDC output. 
Self contained line operated power supply. 

Custom designs available to your specifications_ 

VERNITECH, a division of Vemitron Corp .. 300 Marcus Blvd., Deer Park. NY 11729 • 516-586-5100 • TWX 510-227-6089 
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TRANSDUCERS & ENCODERS 5500 

VIBRATION TRANSDUCERS 
Wilcoxon Researchspecial,izes in the development and 

manufacturing of high quality instrumentation for use in the 
vibration test and monitoring field. A wide range of vibration 
transducers and related accessories are offered to fulfill 
most laboratory and industrial applications. Electromag-

netic and high frequency piezoelectric shakers are offered 
to excite structures for vibrational analysis. Experienced 
technical assistance is available to aid in instrument selec
tion and application. 

... -------------Internally Amplified Accelerometers-------------_ .. 
700 Series Accelerometer System C- systems featuring ruggedness, ease of operation, virtually free from 

~ erronllous, signals caused by conditions such as mechanical strain, 
The New 700 Series Accelerometer System offers an array of Inter

nally amplified accelerometers, power supplies, post-amplifiers and 
vibration measurement kits. These are deSigned as interchangeable 

. mounting torque, thermal transients and cable motion. The ex
,tremely low noise floor and very wide measuring' range are un
pamlleled features of the 700 Series. 

720 Series ~ 

I,,, g."~1 P"'·I'~' ~"~ pO,se vibration \ " '.' 
testing and monl-, • 
torlng. Low sen-
sitivity to strain, ' 
torque, and thermal transients. Very low 
noise floor allows external velocity or dis
placement integration to low levels and low 
frequencies_ Internal PIEZOF~ amplifier 
drives long cables. 10, 25 or 100 mV/g 1 to 
10,000 Hz 

740 Series Underwater 
Accelerometers 

Designed for 
testing and moni
toring of under
water structures. 
Geophysical cable 
is sealed Into the transducer for operation to 
pressures greater than 1000 pSi. Ultra low 
noise amplifier allows measurement to ex
tremely low vibration levels. 10, 25 or 100 
mV/g 1 to 10,000 Hz 

760 Series Industrial Accelerometers 
DeSigned to with

stand the harsh en
vironments found 
In industrial appli
cations such as 
bearing, pump, turbine, and gear case 
monitoring. Rugged and shock protected'for 
long term reliability. Special environmental 
arid electrical Isolation. 10, 25 or 100 mV/g 
2 to 10,000 Hz 

P700 Series Power Supplies & Amplifiers readout equipment. The flew "smart" power supplies provide gain 
and monitor 'and signal to Insure, proper operation for increased 
measurement confidence. 

These units supply power to any of the 700 Series Accelerometers 
with Integral amplifiers and allow operation directly into standard 

Single Channel 
• P702 Power Unit/Amplifier 
• Power any 700 Series Accelerometer 
• Gain trim to standardized sensitivity 
• Overloadlfault alarm - audible and visible 
• Wide dynamic range 

Multichannel Power Unit Racks 
PR710 - Supplies power to ten 700 
Series Accelerometers with low noise 
amplification of XI, X10 or X100. Fault 
indication warns of defective acceler
ometer or cabling. 

• Battery test light 
• Amplifier gain of I, 10, and 100 • Acceleration or velocity output 

PR712 - Supplies power to twelve accelerometers and provides 
fault Indication with no additional amplification. 

• Ultra low noise • Powered by 9V transistor batteries 

High Impedance Accelerometers 
A variety of charge type (non-ampllfled) accelerometers are 

offered for use with external charge amplifiers. Charge type 
Ilccelerometers have a wide dynamic range and high 
temperature capability. Low noise cables must be used. 
Modifications and special OEM units can be provided by our 
Custom Design Section. 1 pC/g to 10 V/g senSitivities 

JIG 
I-

Force Gages 
Piezoelectric force gages 

measure dynamic forces with 
high gage stiffness. Miniature 
and general purpose units are 
available. Low weight. 

Impedance Heads Electromagnetic Shakers Electromagnetic/Piezoelectric Shaker 
Combinations An Impedance 

head combines a 
force gage and an' 
accelerometer in a 
single unit. When 
driven by a shaker, 
this allows the 
measurement of 
force applied to the 
structure and, the 
resulting motions. 

Piezoelectric Shakers 
Piezoelectric shakers are de· 

signed for high frequency structural 
excitation. A variety of models are 
available as mass-reaction force 
generators (F7, FB, F9) or in shake 
table configurations (060,0125). Ex· 
tremely high vibration levels may be 
attained with very low stray electro
magnetic fields. 

These small electro· 
magnetic shakers are de
signed to attach to (or 
push against) a structure 
and generate a vibratory 
force. The mass reaction 
principle of operation 
allows the shakers to be mounted In any 
orientation. Available with built-In force 
gage and accelerometer (impedance head) 
for complete measurement capability. 

This new approach to 
structural excitation 
combines an electromag
netiC Shaker which 
drives at the lower fre· 
quencies and a piezo
electriC (crystal) shaker 
which drives at high frequencies. The com
binations are selected so that both shakers 
can be driven at the same time to cover a 
very wide frequency range. 

Signal Conditioners, Power 
Amplifiers • Accessories 

Wilcoxon Research offers a se
lection of signal conditioners, 
shaker power amplifiers and accel
erometer accessories to fully sup
port our lines of transducers and 
shakers. This ensures system com
ponent compatibility from a single 
supplier. 

WILCOXON RESEARCH 
BOX 5798. BETHESDA, MARYLAND 20814·301·770·3790 TELEX 898·342 
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eel Iransformers seleclion guide 

TRANSFORMERS, POWER & CONTROL (* Indicates MIL Types) 

I Variable 
Conlrol (Incl. .. 

115/230V Input Voltage Auto- Power Synchro/ Current 
Regu- DC·to·DC Irans- Dlstrlbu· High Resolver/ (Iulru. awlt;' 

Manufacturer 50/60 Hz 400 Hz Filament Recllfier isolation lallng converter lormer) lion VDllage Synchro ,.Servo menl) Mode 

Abbott 1-2518' 1·2521' 1·2581' 

Amecon 1·2524 

Arstan 1·2525 

BH Electronics 1·2526 102526 

Dale Electronics 1·2528 1·2528 102530 

Del Electronics 1·2531 1·2531 1·2531 1·2531 

Endicott Call 1·2532' 

EWe 1·2534 

Flex-Core 1·2543 

Freed Transformer 1·2544' 1·2544' 1·2544' 1·2547 102547 
1·2547 1'2549 

Hlpotronlcs 1·2548 1·2548 

Hlsonlc 102550' 1'2550 1·2550 

Hilran 1·2551 1·2551 1·2551 

Jefferson Electric 102553 

JM Transformer 1·2554 1·2554 1·2554 1·2554 1·2554 

Lenco 1·2556 1·2557 1·2557 1·2557 1'2556 

MCI Transformer 1·2558 

Magnetico 1·2573 1·2573 1·2573 1·2573 1·2573 1·2573 

Mlcrotran 1·2568 102572 102572 

Multi Products 1·2574 1·2574 1·2574 

Murata-Erie 1·2575 

North Hills Electronics 1·2577 1·2577 1·2577 

NWL Transformers 1·2577 1·2577 1·2577 1·2577 

Pan Magriellcs 1·2584 1·2584 

PC Transformer 102578 1·2578 

Pearson Eleclronics 1·2580 1·2580 

Perkin-Eimer 1·2588 1·2588 

Paraline 102589 1·2589 

Pica Electronics 1'2615' 1'2612 

Precision Components 1·2616 102616 1·2616 1·2616 1·2616 

Prem Magnetics 1·2617 

Shogyo 1·2618 

Signal Transformer 1·2620 1·2624 1·2622' 1·2630 1·2629 

Staco 1·2627 1·2632 1·2632 

Stancor 1·2533 

Sterling 1·2635 1·2636' 1·2635 

Superior Electric 1·2640 1·2640 

Technlpower 1·2643 102643 

Technltrol 1·2645 102645 1·2645 1·2645 1·2645 

Thordarson 1·2646 1·2646 1·2646 1·2646 

Todd 1·2648' 1·2648' 1·2648' 1·2648' 1·2650' 1·2651 1·2651 

Toroid Corp. 1·2652 1·2652 

Torotel Products 1·2660 1·2658' 

Torwico Electronics 1·2663' 

Trans American Transformer 1·2665' 1·2665- 1·2665 1,2665 

Triad-Utrad 1·2666 1·2672 1·2666 1·2669 1026Z1 1·2669 

TRW Inductive Products 1.2674,- 1-2674'- 1·2674- 1·2690' 1·2674,- 1'2674,' 
1'2690' 1·2690' 1·2693' 1·2695' 1'2690' . 

Wayne Transformer 1-2701- 1·2701' 1·2701' 1-2701 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2515 



1881 transformers selection gUide 

TRANSFORMERS. AUDIO & RF (* IndIcates MIL Types) . 

1-2674' 1·2674' 1·2674' 1·2674' 

1·2516 For manufacturers' sales offices refer to Manufacturers & Sliles Offices Directory 
• i; 

1·2674,' 
1·2681' 
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5600 TRANSFORMERS 

abbott 
TRANSFORMERS 

60 Hz Power Transformers 
SPECIFICATIONS. 
INPUT PRIMARY: 115 VAC standard. 230 VAC at 10% additional cost. Specify by 
suffixing "A" to model number. 115/230 VAC dual input at 10% additional cost. 
Specify by su.ffixing "B" to model number.' . 
INPUT FREQUENCY': 50 to 400 Hz, 1 phase. 
REGULATION: 15% max. from no load to full load (6% on units size 8 and larger). 
SECONDARY VOLTAGE TOLERANCE: Within 5% of listed output voltage when 
measured aUull'load and: 115 VAC input. 
INSULATION TEST: 1500 VAC. 
OPERATING TEMPERATURE:. 80°C maximum ambient (70°C on units size 8 and 
larger). . 
APPROXIMATE EFFICIENCY: Ranges from 80% to 90%. 
CONSTRUCTION: Commercial grade using Silicon Iron for core and heavy insulated 
synthetic film magnet wire with class "B" rating impregnated with a high quality 
Insulating varnish having a class "H" rating. Other outputs and/or inputs 
available on request. '. 

Output Current (Amps) Weight 
Output Volts Parallel Series Lbs. Model 

(F.L.) Co.nnection connection Size Typ. Number 

5V Parallel 2.0 1.0 1 1.2 6B5·10 
10V C.T. Series 3.0 1.5 2 1.5 6B5-15 

6.0 3.0 3 2.2 6B5-30 
12.0 6.0 4 3.0 6B5-60 
18.0 9.0 5 4.3 685-90 
26.0 13.0 6 5.5 6B5-130 . 
32.0 16.0 7 7.0 6B5-160' 
60.0 30.0 8 13.0 6B5-300; 

100.0 50.0 9 23.0 . 6B5-500 

6.3V Parallel 1.60 0.80 1 1.2 686-10 
12.6V C.T. Series 2.40 1.20 2 1.5 6B6-15 

4.80 2.40 3 2.2 ·6B6-30 
9.40 4.70 4 3.0 6B6·60 

14.4 7.20 5 4.3 6B6-90 
20.6 10.3 6 5.5 6B6-130 
25.4 12.7 7 7.0 6B6-160' 
48.0 24.0 8 13.0 6B6-300t 
95.0 47.5 9 23.0 6B6·600t 

8V Parallel 1.20 0.60 1 1.2 6B8-10 
16V C.T. Series 1.80 0.90 2 1.5 6B8-15 

3.60 1.80 3 2.2 688-30 
7.60 3.80 4 3.0 6B8-60 

11.2 5.60 5 4.3 6B8-90 
16.2 8.10 6 5.5 6B8-130 
20.0 10.0 7 7.0 6B8-160' 
37.5 18.75 8 13.0 6B8-3OOi 75.0 37.50 9 23.0 688.600 . 

100.0 50.0 10 26.0 6B8-80.0. 

10V Parallel 1.0 0.5 1 1.2 6BI0-10 
20V C.T. Series 1.5 0.75 2 1.5 6B10-15 

3.0 1.5 3 2.2 6B10-30 
6.0 3.0 4 3.0 6B10-60 . 
9.0 4.5 5 . 4.3 6B10-90 

13.0 6.5 6 5.5 6810-130 
16.0 8.0 7' 7.0 . GB10'160' 
30.0 15.0 8 13.0 6810-300' 
60.0 30.0 9 23.0 6B10-GOOr 
85.0 42.5 10 26.0 6BI0-850 

100.0 50.0 11 36.0 6B10-1000t 

12V Parallel 0.82 0.41 1 1.2 6BI2-10' 
24V C.T. Series 1.24 0.62 2. 1.5 6B12-15 

2.50 1.25 .3 2.2 6812-30 
5.0 2.50 4 3.0 6B12'60 
7.5 3.75 5 4.3 6B12'90 

10.82 5.41 6 5.5 . 6812-130 
13.32 6.66 7 7.0 6812-160' 
25.00 12.50 8 13.0 6812-300' 
50.00 25.00 9 23.0 . 6812-600t 
71.00 35.50 10 . ~3:g 6B12-850t 

100.00 50.00 11 6B12-1200t 

* Use Fig. 3 for layout tuse Fig. 4 for layout 

SIZE A B C D E F HOLE FIG. 
I 1.95 1.68 2.31 2.37 - 2.87 0.18 1 
2 2.26 1.93 2.68 2.81 - 3.12 0.18 1 
3 2.57 2.18 3.06 .3.12 - '3.56 0.18 1 
4 2.81 2.43 3.37 2.25 2.12 2.70 0.2 x 0.3 2 
5 3.12 2.68 3.75 2.50 2.25 2.86 0.2 x 0.3 2 
6 3.44 2.93 4.12 2.75 2.37 2.98 0.2 x 0.3 3 
7 3.75 3.18 4.50 3.00 2.50 3.11 0.2 x 0.3 3 or 4 
8 5.25 3.87 4.37 4.37 2.85 3.75 0.26 x 0.4 3 or4· 
9 6.37 4.62 5.31 5.31 3.22 4.20 0.26 x 0.4 3 or4 

10 6.37 4.99 5.31 5.31 3.60 4.58 0.26 x 0.4 3 or4 
11 7.50 5.37 6.25 6.75 3.60 4.85 0.26 x 0.4 3 or4 

DIMENSIONAL TOLERANCE: ±0.06 except 8 IS max. 
TERMINATION: Less than 16A output - solder lugs. 16A or greater output
threaded screws on terminal board; screw height 1" ab.ove C dimension (see fig. 4). 

ABBOTT TRANSISTOR LABORATORIES, INC. 

Output Volts 
(F.L.) 

17V Parallel 
34V C.T. Series 

20V Parallel 
40V C.T. Series 

28V Parallel 
56V C.T. Series 

44V Parallel 
88V C.T. Series 

60V Parallel 
120V C.T. Series 

Transformer Div. Western Offices: 639 S. Glenwood PI., Burbank, CA 91506 (213) 841-3630. Telex: 69-6282 

I FIG. I, 2, 3 

Output Current (Amps) 
Parallel Series 

Connection Connection Size 

0.58 0.29 1 
0.88 0.44 2 
1.76 0.88 3 
3.52 1.76 4 
5.28 2.64 5 
7.64 3.82 6 
9.40 4.70 7 

17.65 8.8 8 
35.00 17.5 9 
50.00 25.00 10 
76.5 38.25 11 

0.5 0.25 1 
0.74 0.37 2 
1.5 0.75 3 
3.0 1.5 4 
4.5 2.25 5 
6.5 3.25 6 
8.0' 4.0 7 

15.0 7.50 8 
30.0 15.0 9 
42.5 21.25 10 
65.0 32.50 11 

0.36 0.18 1 
0.52 0:26 2 
1.06 0.53 3 
2.14 1.07 4 
3.20 1.60 5 
4:64 . .2.32 6 
5.70. . 2.85 7 

10.70 5.35 8 
21.43 10.71 9 
30.36 15.18 10 
46.42 23.21 11 

0.22 0.11 1 
0.34 0.17 2 
0.68' 0.34 3 
1.36 0.68 4 
2.04 1.02 5 
2.94 1.47 6 
3.62 1.81 7 
6.82 3.41 8 

13.64 6.82 9 
19.32 9.66 10 
29.54 14.77 11 

0.16 0.08 1 
0.250 0.125 2 
0.50 0.25 3 
1.0 0.50 4 
1.5 0.75 5 
2.16 1.08 6 
2.66 1.33 7 
5.00 2.50 8 

10.00 5.00 9 
14.16 7.08 10 
21.67 10.83 11 

Weight 
Lbs_ Model 
Typ. Number 

1.2 6817-10 
1.5 6817-15 
2.2 6B17-30 
3.0 6817-60 
4.3 6817-90 
5.5 6Bi7-130 
7.0 6B17-160' 

13.0 6817-300' 
23.0 6817-600~ 
26.0 6817-850 
36.0 6817-130 t 

1.2 6B20-10 
1.5 6820-15 
2.2 6B20-30 
3.0 6B20-60 
4.3 6820-90 
5.5 6820-130 
7.0 6820-160' 

13.0 6820-300' 
23.0 6820-600' 
26.0 6B20-850t . 
36.0 6820-1300t 

1.2 6828-10 
1.5 6828-15 
2.2 6828-30 
3.0 6828-60 
4.3 6828-90 
5.5 6B28-130 
7.0 6828-160' 

13.0 6B28-300' 
23.0 6828-600' 
26.0 6B28-850' 
36.0 6828-1300t 

1.2 6844-10 
1.5 6844-15 
2.2 6844-30 
3.0 6844-60 
4.3 6844-90 
5.5 6844-130 
7.0 6844-160' 

13.0 6844-300' 
23.0 6844·600' 
26.0 6B44-850' 
36.0 6844-1300' 

1.2 6B60-10 
1.5 6860-15 
2.2 6860-30 
3.0 6860-60 
4.3 6860-90 
5.5 6860-130 
7.0 6860-160' 

13.0 6860-300' 
23.0 6860-600' 
26.0 6860-850' 
36.0 6860-1300' 

Eastern: 520 Main St., Ft. Lee, NJ 07024 (201) 461-4411. Telex: 13-5332 • New England: (617) 272-5676· Southwest: 710 Kindred Lane, Richardson, TX 75080 (214) 437-0697 

1'2518 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

abboll 
TRANSFORMERS 

60 Hz·400 Hz MIL· T ·270 
Transformers 

INPUT PRIMARY: 
REGULATION: 
SECONDARY VOLTAGE 

TOLERANCE: 
INSULATION TEST: 
OPERATING TEMP.: 

CONSTRUCTION 

EFFICIENCY: 
ENVIRONMENT 

OPTIONS AVAILABLE: 

SPECIFICATIONS 
6C Series 

115 VAC, 50 to 65 Hz, 1 Phase 
10% no load to full load 

. Within 3% when measured at 
full load and 115 VAC input 

1500 VAC 

4A Series 

115V, 400 Hz ±20 Hz, 1 Phase 
10% no load to full load 

Withi n 5 % when measured at 
full load and 115 VAC input 

1500 VAC 
90°C maximum ambient 95°C maximum ambient 
operating temperature operating temperature 

To MIL-T-27D, grade 4, class "S" To MIL-T-27D, grade 5, class "S" 
life "X", (10,000 hrs.l life "X", (10,000 hrs.l 
~mW%~~% ~~~%~~% 

Encapsulated to meet MIL·STD·810C for vibration, shock, sand, dust, 
humidity, salt spray, fungus, sunshine, rain, explosion, and altitude 
(to a vacuum). NOTE: for high altitude operation, encapsulate terminals. 
Other output voltages and 230 VAC input are available. Please consult 
our nearest office for complete information. 

6C Series 4A Series 
Output Current (Amps) Weight Output Current (Amps) Weight 

Output Volts Parallel Series 
(F.L.) Connection Connection Size 

5V Parallel 
10V C.T. 
Series 

6.3V Parallel 
12.6V C.T. 
Series 

8V Parallel 
16V C.T. 
Series 

10V Parallel 
20V C.T. 
Series 

12V Parallel 
24V C.T. 
Series 

17V Parallel 
34V C.T. 
Series 

20VParaliei 
40V C.T. 
Series 

28V Parallel 
56V C.T. 
Series 

44VParaliei 
88V C.T. 
Series 

60V Parallel 
120V C.T. 
Series 

1.00 
3.00 
6.00 

12.00 
20.00 

0.80 
2.38 
4.76 
9.52 

20.00 

0.62 
1.86 
3.72 
7.44 

17.50 
20.00 

0.50 
1.50 
3.00 
6.00 

14.00 
17;00 

0.40 
1.20 
2.40 
4.80 

11.60 
14.16 

0.30 
0.88 
1.76 
3.52 
8.20 

10.00 
0.24 
0.72 
1.44 
2.88 
7.00 
8.50 . 
0.18 
0.54 
1.08 
2.16 
5.00 
6.06 
0.10 
0.30 
0.60 
1.20 
3.16 
3.86 
0.08 
0.24 
0.48 
0.96 
2.32 
2.82 

0.50 EB 
1.50 FA 
3.00 GA 
6.00 HA 

10.00 JA 

0.40 EB 
1.19 FA 
2.38 GA 
4.76 HA 

10.00 JA 

0.31 EB 
0.93 FA 
1.86 GA 
3.72 HA 
8.75 JA 

10.00 KA 
0.25 EB 
0.75 FA 
1.50 GA 
3.00 HA 
7.00 JA 
8.50 KA 
0.20 EB 
0.60 FA 
1.20 GA 
2.40 HA 
5.80 JA 
7.08 KA 
0.15 EB 
0.44 FA 
0.88 GA 
1.76 HA 
4.10 JA 
5.00 KA 
0.12 EB 
0.36 FA 
0.72 GA 
1.44 HA 
3.50 JA 
4.25 KA 
0.09 EB 
0.27 FA 
0.54 GA 
1.08 HA 
2.50 JA 
3.03 KA 
0.05 EB 
0.15 FA 
0.30 GA 
0.60 HA 
1.58 JA 
1.93 KA 
0.04 EB 
0.12 FA 
0.24 GA 
0.48 HA 
1.16 JA 
1.41 KA 

Lbs. Model 
Typ. Number 

1.2 6G5-5 
2.2 6G5·15 
3.3 6G5·30 
4.7 6G5·60 
7.4 6G5·100 

1.2 6G6-5 
2.2 6G6·15 
3.3 6C6·30 
4.7 6C6·60 
7.4 6C6·126 

1.2 6C8·5 
2.2 6G815 
3.3 6C8·30 
4.7 6C8·60 
7.4 6CB·140 
9.8 6C8-160 
1.2 6C10·5 
2.2 6C10·15 
3.3 6C10·30 
4;7 6C10·60 
7.4 6C10·140 
9.B 6GlO·170 
1.2 6C12·5 
2.2 6G12·15 
3.3 6C12·30 
4.7 6C12·60 
7.4 6C12·140 
9.8 6C12-170 
1.2 6C17·5 
2.2 6C17·15 
3.3 6C17·30 
4.7 6C17·60 
7.4 6C17·140 
9.8 6C17·170 
1.2 6C20-5 
2.2 6C20·15 
3.3 6C20·30 
4.7 6C20·60 
7.4 6C20·140 
9.B 6C20·170 
1.2 6C2B·5 
2.2 6C28·15 
3.3 6C2B·30 
4.7 6C28·60 
7.4 6C2B·140 
9.8 6C28·170 
1.2 6C44·5 
2.2 6C44·15 
3.3 6C44·30· 
4.7 6C44·60 
7.4 6C44·140 
9.8 6C44·170 
1.2 6C60·5 
2.2 6C60·15 
3.3 6C60·30 
4.7 6C60·60 
7.4 6C60·140 
9.8 6C60·170 

Parallel Series Lbs. 
Connection Connection Size Typ. 

1.40 
2.00 
5.00 
8.00 

24.0 
30.0 

1.11 
1.58 
4.00 
8.00 

19.0 
23.8 

0.874 
1.25 
3.12 
6.24 

15.0 
18.7 

0.70 
1.00 
2.50 
5.00 

12.0 
15.0 

0.58 
0.84 
2.08 
4.16 

10.0 
12.5 

0.70 
1.00 
2.50 
4.00 

12.0 
15.0 

0.55 
0.79 
2.00 
4.00 
9.50 

11.9 
0.437 
0.625 
1.56 
3.12 
7.50 
9.35 
0.35 
0.50 
1.25 
2.50 
6.00 
7.50 
0.29 
0.42 
1.04 
2.0B 
5.00 
6.25 

1 0.26 
2 0.30 
3 0.47 
4 0.77 
5 1.6 
6 2.0 
1 0.26 
2 0.30 
3 0.47 
4 . 0.77 
5 1.6 
6 2.0 
1 0.26 
2 0.30 
3 0.47 
4 0.77 
5 1.6 
6 2.0 
1 0.26 
2 0.30 
3 0.47 
4 0.77 
5 1.6 
6 2.0 
1 0.26 
2 0.30 
3 0.47 
4 0.77 
5 1.6 
6 2.0 

0.411 0.205 1 0.26 
0.588 0.294 2 0.30 
1.47 0.735 3 0.47 
2.94 1.47 4 0.77 
7.e6 3.53 5 1.6 
8.82 4.41 6 2.0 
0.35 0.175 1 0.26 
0.50 0.250 2 0.30 
1.25 0.625 3 0.47 
2.50 1.25 4 0.77 
6.00 3.00 5 1.6 
7.50 3.75 6 2.0 
0.250 0.125 1 0.26 
0.356 0.178 2 0.30 
0.892 0.446 3 0.47 
1.78 0.89 4 0.77 
4.28 2.14 5 1.6 
5.36 2.68 6 2.0 
0.158. 0.079 1 0.26 
0.226 0.113 2 0.30 
0.568 0.284 3 0.47 
1.12 0.56 4 0.77 
2.72 1.36 5 1.6 
3.40 1.70 6 2.0 
0.116 0.058 1 0.26 
0.166 0.083 2 0.30 
0.416 0.208 3 0,47 
0.82 0.41 4 0.77 
2.00 1.00 5 1.6 
2.50 1.25 6 2.0 

ABBOTT TRANSISTOR LABORATORIES, INC. 

Model 
Number 

4A5·7 
4A5·10 
4A5·25 
4A5·40 
4A5·120 
4A5·150 
4A6·7 
4A6·10 
4A6·25 
4A6·50 
4A6·120 
4A6-150 
4A8·7 
4A8·1Q 
4A8·25 
AA8·50 
4A8·120 
4A8·150 
4A10-7 
4AI0-10 
4A10·25 
4AI0·50 
4AI0·120 
4AlO·150 
4A12·7 
4A12-10 
4A12·25 
4A12·50 
4A12·120 
4A12·150 
4A17·7 
4A17·10 
4A17·25 
4A17·50 
4A17·120 
4A17-150 
4A20·7 
4A20·10 
4A20·25 
4A20-50 
4A20·120 
4A20·150 
4A28·7 
4A28·10 
4A28·25 
4A28·50 
4A28·120 
4A2B·150 
4A44·7 
4A44·10 
4A44·25 
4A44·50 
4A44·120 
4A44·150 
4A60·7 
4A60·10 
4A60·25 
4A60·50 
4A60·120 
4A60·150 

Transformer Div. Western Offices: 639 S. Glenwood PI., Burbank, CA 91506 (2131841·3630. Telex: 69-6282 

MODEL 4A 

3~ JC;1 JQ1. ~ ~J ct-
BASIC CIRCUIT S[RIES CONNECTED' PARALLEL COHNECTED 

S~e ABC 0 E 
EB 1.938 1.812 2.438 1.375 1.250 6·32 x 3A1 
FA 2.312 2.062 3.125 1.688 1.438 6·32 x 3/8 
GA 2.750 2.375 3.812 2.125 1.750 6·32 x 3fa 
HA 3.062 2.625 4.250 2.297 1.859 8·32 x 3A1 
JA 3.562 3.062 4.875 2.625 2.125 8-32 x 3A1 
KA 3.938 3.375 5.250 3.000 2.438 10·32 x 1/2 

Dimension A, B = +0.000 -0.125. 
Dimension C = +0.000 -0.188 
Dimension D, E = ±0.016 except size KA = 0.031 
Dimension F = ±0.062 

rr A~ /:(~,~'A. FC~ r- D --1 / .fl62 l 3/8 ±~/16 '/PlNDDA. <P ·-1 OJ .. , ••. 
1 1 _~2 liB I 

- __ ,r.."' .. ii5e'C_ Jl 
1 7~i 1 .07D X 
«) -I --;<B.J )\ .... 
, I '. f 

SIZES EB, FA, GA, HA, JA, KA 

Size ABC 0 E F G H J K 
1 1.37 1.25 1.31 1.00 .87 .19 1.00 1.19 .16 4·40 
2 1.50 1.37 1.37 1.12 1.00 .19 1.06 1.25 .22 4-40 
3 1.75 1.50 1.56 1.25 1.00 .25 1.25 1.44 .35 6·32 
4 2.00 1.62 1.81 1.50 1.12 .25 1.50 1.69 .47 6-32 

! 5 '2.4312.002.10 1.93n.50 .25 ~1.90 .21 6-32 
6 2.81 2.12 2.43 2.2 1.52 .30 - 2.23 .40 8-32 

SIZES 1, 2, 3, 4 

:Li C 1 FdE~l1 :!::T= ~: t (~,- ~~, ,- f 
T40 ~; I IDA 

TYP. ~ ~ .09 DIA. ~ :~,- '~, J. j 
L j I L'NSERT K 

H .30 MAX. I- 0 FULL THD. 
4 PLS. 

SIZES 5, 6 

Eastern: 520 Main St., Ft. Lee, NJ 07024 (201) 461·4411. Telex: 13·5332 • New England: (617) 272·5676 • Southwest: 710 Kindred Lane, Richardson, TX 75080 (214) 437-0697 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2519 



.11 TRANSFORMERS 

abbott 
TRANSFORMERS 

60 Hz Transformers 
SPECIFICATIONS 

INPUT PRIMARY: 115 VAC, 60 Hz ±5 Hz, 
1 phase. 

REGULATION: 10% ,no load to full load. 
SECONDARY VOLTAGE TOLERANCE: 

Within 3% of listed output voltage 
when measured at full load and 115 
VAC input. 

CONSTRUCTION: To MIL-T-27D, grade: 
4 class: "S", Case: steel. 

ENVIRONMENT: To operate in 95°C max
imum ambient temperature. Encapsu
lated to meet MIL-STD-B10C for vibra. 

Output Output 
Volts Current 

Secondary 
' OCR ohms Model 

Output Output 
Volts .Current 

(F.L) (Amp) Size (typical) Number (F.L.) (Amp) 

5.0 1.00 Al 0.335 5P5CT 12.6 2.38 
2.00 A2 0.12 10P5CT 3.18 
3.00 A3 o.or 15P5CT 6.3S 
4.00 A4 0.066 20PSCT 9.53 
6.00 AS 0.04 30P5CT 12.70 
S.OO A6 0.03 40P5CT 15.S0 

16.00 A7 0.014 80PSCT 14 0.36 
6.3 0.79 Al 0.53 5P6.3CT 0.72 

1.5S A2 O.lS 10.6:3CT 1.07 
2.3S A3 0.094 15P6.3CT 1.43 
3.16 A4 0.1 20P6.3CT 2.15 
4.76 AS O.OS 30P6.3CT 2.86 
6.35 A6 0.059 40P6.3CT 5.72 

12.70 A7 0.02' , BOPS.3CT 8.59 
19.00 AS 0.0014 120P6.3CT 11.40 

S.O 0.67 Al 0.S7 5PSCT 14.30 
1.25 A2 0.27 10PSCT 16 0.34 
1.88 A3 0.16 15P8CT 0.6S 
2.50 A4 0.15 20PSCT 0.94 
3.76 A5 O.OS 30P8CT 1.25 
5.00 A6 0.079 40PSCT 1.S7 

10.00 A7 0.04 ' SOP8CT 2.S0 lS.00 AS 0.022 120PSCT 5.00 20.00 A9 0.0072 160P8CT 7.50 
10' O.SO Al 1.34 5P10CT 10.00 

1.00 A2 0,42 10P10CT 12.50 
1.50 A3 0~23 lSPlOCT 18.70 
2.00 A4 0.23' 20PlOCT 18 0.28 3.00 A5 0.14 30PlOCT , 0.55 4.00 A6 0.11 40P10CT 0.S3 S.OO A7 0.05 SOP10CT 1.11 12.00 AS 0.031 120P10CT 1.67 lS.00 A9 0.008 160P10CT 2.21 20.00 AlO 0.02 200P10CT 4.44 

12.6 0.39 Al 2.06 5P12.6CT 6.68 
0.79 A2 0.65 10P12.6CT 8.89 
1.19 A3 0.4 lSP12,6CT 11.10 
1.59 A4 0.34 20P12,6CT 16.70 

other standard models to 486V 

tion, shock, acceleration, sand, dust, 
humidity, saltspray, fungus, sunshine, 
rain, explosion, and altitude (to a 
vacuum). NOTE: For high altitude op
eration, encapsulate terminals. 

INSULATION TEST: 1750 VAC. 
SECONDARY: See output voltage and 

current of specific models listed. For 
50 Hz operation, reduce secondary 
current by 10% of ratings listed. These' 
units are capable of 400 Hz operation; 
however, see Abbott's distinct line of 
miniature 400 Hz transformers. 

Secondary 
OCR ohms Model 

Output Output 
Volts Current 

Secondary 
OCR ohms 

Size (typical) Number (F.L.) (Amp) Size (typical) 
As 0.2 30P12.6CT 20 0.25 Al 5.25 
A6 0.18 40P12.6CT 0.50 A2 1.54 
'A7 0.07 80P12.6CT' 0.75 A3 0.9 
AS 0.041 120P12.6CT 1.00 A4 0.S5 
A9 0.035 160P12.SCT 1.50 AS 0.4 
A10 0.027 200P12.SCT 2.00 AS 0.43 

4.00 A7 0.19 
Al 2.95 5P14CT 6.00 AS 0.120 
A2 0.74 10P14CT 8.00 A9 0.070 
A3 0.6 15P14CT 10.00 Ala 0.OS6 
A4 0.4 20P14CT 15.00 All 0.02S 
AS 0.23 30P14CT 
A6 ,0.19 40P14CT 22 0.22 Al 7.3 
A7 0.1 80P14CT 0.45 A2 1.9 
AS 0.055 120P14CT 0.6S A3 1.2 
A9 0.042 160P14CT 0.91 A4 0.95 
A10 0.029 200P14CT 1.36 AS 0.55 

l.S2 AS 0.57 
Al 3.35 5P16CT 3.64 A7 0.25 
A2 LOS 10P16CT 5,45 AS 0.125 
A3 0.67 lSP16CT 7.27 A9 0.092 
A4 0.52 20P16CT 9.10 A10 0.073 
A5 0.2S 3OP16CT 13.60 All 0.031 
AS 0.2S 40P16CT 25 0.20 Al S.23 A7 0.12 80P16CT 0.40 A2 2.55 
AS 0.072 120P16CT 0.60 A3 1.4 
A9 0.046 160P16CT O.SO A4 1,37 
A10 0.034 200P16CT 1.20 A5 ' 0.7, 
All 0.02 300P16CT 1.60 A6 0.67 
Al 4.65 SP1SCT 3.20 A7 0.3 
A2 1.42 10P1SCT 4.S0 AS 0.lS2 
A3 0.7S 15P1SCT ' . 6.40 A9 0.11 
A4 0.62 20P1SCT B.OO A10 0.079 
AS 0.3S 30P18CT '12.00 All 0.042 
A6 0.36 40P1SCT 28 0.18 Al 11,4 
A7 0.16 , BOP18CT 0.36 A2 3,0 
AS O.OS 120P1SCT 0.54 A3 1.9 
A9 0.060 160P18CT 0.71 A4 1.6 
Ala 0.04 200P1SCT 

" 
1.07 AS 0.94 

All 0.022 300P1SCT 1.43 A6 0.90 

I ~:::-11 /~t!." l'''~D'~~ 
t-.~~r ~~ l!~~{;-~--' __ ~ 
_~ __ P,L$_ --L I .070'''05~::]-, ' 

F19.1 

Model 
Output Output 
Volts Current 

Number (F.L.) (Amp) 
5P20CT 28 2.86 
10P20CT 4.29 
lSP20CT' 5.72 
20P20CT 7.10 
30P20CT 10.70 
40P20CT 

31 0.16 SOP20CT 
120P20CT 0.32 
160P20CT O.4S 
200P20CT 0.64 
300P20CT 0.97 

1.29 
5P22CT 2.5S 
10P22CT 3.S7 
15P22CT 5.17 
20P22CT 6,40 
30P22CT 9,67 
40P22CT 
80P22CT 35 0.14 
120P22CT 0.29 
160P22CT 0.43 
200P22CT 0.51 
300P22CT 0.S6 
SP25CT 1.14 

2.2S 10P25CT 
15P25CT 3.43 
20P25CT 4.57 
30P2SCT 5.71 
40P2SCT 8.59 
SOP25CT 39 ' 0.13 
120P25CT 0.26 
160P25CT 0.3S 
200P25CT 0.51 
300P2SCT 0.77 
5P28CT 1.03 
10'P28CT 2.05 
15P2SCT 3.07 
20P28CT 4.10 
30P28CT 5.12 
4OP28CT 7.69 

F19.2 

Secondary 
OCR ohms Model 

Size (typical) Number 
A7 0.4 80P28CT 
A8 0.205 120P2SCT 
AS 0.lS0 160P2SCT 
A10 0.11 200P2SCT 
All 0.04S 300P28CT 

Al 13.S 5P31CT 
A2 3.S 10P31CT 
A3 2.2 15P31CT 
A4 2.2 20P31CT 
A5 0.96 3OP31CT 
AS 0.95 40P31CT 
A7 0.45 80P31CT 
A8 0.31 120P31CT 
A9 0.lS6 lS0P31CT 
Ala 0.12 200P31CT 
A11 0.054 300P31CT 

Al 17.6 5P3SCT 
A2 4.5 10P35CT 
A3 3.0 15P35CT 
A4 2.4 20P3SCT 
A5 1.4 30P35CT 
A6 1.32 40P35CT 
A7 0.5 SOP3SCT 
AS 0.3S 120P35CT 
A9 0.240 160P35CT 
A10 0.17 200P35CT 
All 0.072 300P3SCT 

Al 19.7 SP39CT 
A2 6.3 10P39CT 
A3 3.5 ' 15P39CT 
A4 3.6 20P39CT 
AS 1.S2 30P39CT 
A6 1.5 40P39CT 
A7 0.7 SOP39CT 
A8 0.342 120P39CT 
A9 0.270 160P39CT 
A10 0.18 200P39CT 
All O.OS 300P39CT 

Size B C 0 E F G Model Type Weight Lbs. (Max.) Primary OCR (ohms typical) TYPICAL CIRCUIT DIAGRAM 

Al 1V2 1% 2% l)f, 11/4 6·32 SP 1.0 86 
A2 1'¥4 2)f, 2'¥4' 11/4 11/:z 6·32 lOP 1.5 36 
A3 19'e 2'¥e 31/e lV4 1% B·32 15P 2.0 24 
A4 2 2% 31/e lV2 1'¥4 B·32 20P 2.S 15 
AS 21/e 2')f, 31/:z 11/:z 2 S·32 30P 3.0 8.5 
A6 2V4 2,')f, 31/:z 1% 2 8·32 40P 3.3 6.7 
A7' 2% 3Ve 41/e 2 2V4 S·32 80P 5.0 3.7 
A8' 2¥B 3K, 4V2 2V4 21/:z 10·32 120P 6.5 1.9 
A9' 31/e 3'¥4 47/8 ZK, 2'¥4 10·32 160P 8.2 1.6 
A10' 3% 4)f, 5V4 25,1, 3 '/4·20 200P 10.5 1.1 
All' 39'8 4')f, 6 2'¥. 3V2 V.·20 300P 17.0 0.5 

, See Fig. 2 for header configuration used on any unit with output current greater than 10 amps. PRIMARY 

ABBOTT TRANSISTOR LABORATORIES, INC. 
Transformer Div. Western Offices: 639 S. Glenwood PI., Burbank, CA 91506 (213) 841·3630. Telex: 69·6282 
Eastern: 520 Main St., Ft Lee, NJ 07024 (201) 461·4411. Telex: 13·5332' New England: (617) 272'5676 • Soulhwest: 710 Kindred Lane, RiChardson, TX 75060 (214) 437-11697 

1·2520 For manufacturers' sales offices refer to Manufacturers & Sales OffIces Directory EEM 1983 



.11 TRANSFORMERS 

abbott 
TRANSFORMERS 

400 Hz Transformers 
SPECIFICATIONS 
Input Piimary Environment 

115V, 400 Hz ±20 Hz, I phase 
Regulation 

10% no load to full load 
Secondary Voltage Tolerance 

Encapsulated to meet MIL·STD·810C, including vibration, 
ambient temperature ot 85°C, shock, sand, dust, hu· 
midity, saltspray, fungus, sunshine, rain, explosion, and 
altitude (to a vacuum). 

Dutput Secondary Within 5% when measured at full 
load and 115 VAC input 

Construction 
See voltage and current of specific models listed. 

To MIL·T·27D, grade 5, class: "S" 
Molded Diallyl Phthalate 

Other models are available. Contact our nearest office for coni. 
plete information. 

Out· Output Sec. Out· Output Sec. 
put Current OCR Model Current OCR 
Volts (Amps) Size (ohms) Number_ 

put 
Volts (Amps) Size (ohms) 

5.0 

6.3 

8.0 

10.0 

12.6 

14.0 

0.400 A 0.60 2E5CT 16 0.125 A 6.63 
1.200 B 0.144 6E5CT 0.375 B 1.58 
3.000 C 0.046 15E5CT 0.940 C 0.54 
4.800 0 0.040 24E5CT 1.500 0 0.35 

16.000 E2 0.009 80E5CT 5.000 E 0.05 
35.000 f2 0.012 175E5CT lO.900 f2 0.025 

0.317 A 1.06 2E6.3CT 18 0.111 A 9.00 
0.950 B 0.24 6E6.3CT 0.333 B 2.21 
2.380 C 0.088 15E6.3CT 0.832 C 0.74 
3.800 0 0.107 24E6.3CT 1.330 0 0.40 

12.800 E2 0.016 80E6.3CT 4.450 E 0.08 
27.800 f2 0.019 175E6.3CT 9.700 f 0.027 

0.250 A 1.63 2E8CT 20 0.100 A 10.9 
0.750 B 0.396 6E8CT 0.300 B 2.78 
1.8BO C 0.135 15E8CT 0.750 C 1.4 
3.000 0 0.140 24E8CT 1.200 0 0.48 

lO.OOO E2 0.017 80E8CT 4.000 E 0.09 
22.000 f2 O.OlO 175E8CT 8.750 f 0.020 

0.200 A 2.50 2ElOCT 22 0.091 A 14.6 
0.600 B 0.587 6EI0CT 0.273 B 2.80 
1.500 C 0.27 15E10CT 0.680 C 0.92 
2.400 D 0.180 24ElOCT 1.090 0 0.63 
8.000 E 7.2 80EI0CT 3.630 E 0.12 

17.500 f2 0.020 175ElOCT 7.900 f 0.020 
0.158 A 4.10 2E12.6CT 25 0.080 A 20.4 
0.475 B 0.99 6E12.6CT 0.240 B 3.60 
1.180 C 0.32 15E12.6CT 0.600 C 1.3 
1.900 D 0.225 24E12.6CT 0.900 0 0.68 
6.350 E 0.030 80E12.6CT 3.200 E 0.13 

13.900 F2 0.021 175E12.6CT 7.000 f 0.042 
0.142 A 5.59 2E14CT 28 0.071 A 30.0 
0.428 B 1.11 6E14CT 0.214 B 4.20 
1.070 C 0.35 15E14CT 0.535 C 1.83 
1.720 0 0.32 24E14CT 0.855 0 0.98 
5.600 E 0.04 80E14CT 2.850 E 0.14 

12.500 F2 0.022 175E14CT 6.250 f 0.043 

.062\ rr H jh r- J ~ V r'/8 D'A. r K '1 3/32 11 ~~: 

ff[] TriEr Q 1/4 bot tom 3 0 --L 
~ 01 G L.. .'.w * . 0 ,/. 

..L1 r'/4 

~~ 
~LJ 

lL ,. so-t,T 
THRU HOlE..J '"" /..,20 MAX. T 
.1I60IA. 
2 PlS. SIZE A 

OTHER STANDARD MODELS TO 1200V. 

out· Output Sec. 
Model put Current OCR 

'Number Volts (Amps) Size (ohms) 

2El6CT 31 0.064 A 25.6 
6El6CT 0.192 B 5.71 
15E16CT 0.4B5 C 1.62 
24E16CT 0.717 0 1.27 
80E16CT 2.470 E 0.18 
175E16CT 5.650 f 0.061 
2E18CT 35 0.057 A ,29.5 
6E18CT 0.171 B 6.89 
15E18CT 0.428 C 2.28 
24El8CT 0.685 0 1.70 
BOEIBCT 2.280 E 0.28 
175E18CT 5.000 f 0.098 
2E20CT 39 0.051 A 38.6 
6E20CT 0.154 B 9.39 
15E20CT 0.384 C 2.54 
24E20CT 0.615 0 2.20 
80E20CT 2.050 E 0.32 
175E20CT 4.480 f 0.110 
2E22CT 43 0.046 A 44.3 
6E22CT 0.139 B 10.25 
15E22CT 0.348 C 2.85 
24E22CT 0.556 D 2.42 
80E22CT 1.860 E 0.35 
'175E22CT 4.060 f 0.114 
2E25CT 48 0.041 A 57.0 
6E25CT 0.125 B 15.30 
15E25CT 0.312 C 4.05 
24E25CT 0.500 0 3.27 
80E25CT 1.660 E 0.40 
175E25CT 3.650 f 0.160 
2E28CT 55 0.036 A 89.0 
6E28CT 0.109 B 17.30 
15E28CT 0.262 C 7.2 
24E28CT 0.435 0 3.83 
80E28CT 1.450 E 0.67 
175E28CT 3.170 F 0.196 

SIZE G H J , 
A .87 . 74 .78 
B 1.25 1.19 .88 
C 1.43 1.24 1.27 
D 1.47 1.28 1.40 
E 2.31 1.52 1.75 
E2 2.31 1.52 1.75 
F 2.75 2.71 2.31 
F2 2.75 2.71 2.31 

TYPICAL CIRCUIT DIAGRAM 

JIE 
PRIMARY SECONDARY 

ABBOTT TRANSISTOR LABORATORIES, INC. 
Transformer Div. Western Offices: 639 S. Glenwood PI., Burbank, CA 91506 (213) 841-3630. Telex: 69-6282 

Out· Output 
Model ! put Current 

Number Volts (Amps) Size 

2E31CT 63 0.031 A 
6E31CT 0.095 B 
15E31CT 0.23B C 
24E31CT 0.380 0 
80E31CT 1.270 E 
175E31CT 2.770 f 
2E35CT 70 0.028 A 
6E35CT 0.085 B 
15E35CT 0.214 C 
24E35CT 0.342 0 
80E35CT 1.140 E 
175E35CT 2.500 f 
2E39CT 80 0.025 A 
6E39CT 0.075 B 
15E39CT 0.198 C 
24E39CT 0.300 0 
80E39CT 1.000 E 
175E39CT 2.180 f 
2E43CT 90 0.022 A 
6E43CT 0.067 B 
15E43CT 0.166 C 
24E43CT 0.267 D 
80E43CT 0.890 E 
175E43CT 1.940 f 
2E48CT , 100 0.020 A 
6E48CT 0.060 B 
15E48CT 0.150 C 
24E48CT 0.240 D 
80E48CT 0.800 E 
175E48CT 1.750 f 
2E55CT ; 110 0.018 A 
6E55CT 0.054 B 
15E55CT 

I 
0.136 C 

24E55CT 0.218 0 
80E55CT 0.728 E 
175E55CT I 1.590 F 

.55 .68 ~. ~ . 

.94 1.00 1/4 

.99 1.18 1/4 
1.03 1.22 1/4 
1.02 1.81 1/2 
1.02 1.81 1/2 
2.21 2.25 3/4 
2.21 2.25 3/4 

Sec. 
OCR Model 

(ohms) Number 

100.0 2E63CT 
24.9 6E63CT 

6.51 15E63CT 
5.35 24E63CT 
0.71 80E63CT 
0.20 175E63CT 

139.0 2E70CT 
27.1 6E70CT 

9.4 15E70CT 
8.10 24E70CT 
0.80 BOE70CT 
0.25 175E70CT 

163.0 2E80CT 
39.0 6E80CT 
13.4 15E80CT 
9.0 24E80CT 
0.92 80E80CT 
0.34 175E80CT 

218.0 2E90CT 
41.0 6E90CT 
15.9 15E90CT 
12.5 24E90CT 

1.08 80E90CT 
0.38 175E90CT 

283.0 2E100CT 
59.5 6ElOOCT 
16.8 15E100CT 
14.4 24E100CT 

1.64 80E100CT 
0.52 175EI00CT 

392.0 2E110CT 
62.3 6ElIOCT 
22.1 15ElIOCT 
19.5 24ElIOCT 
2.03 80ElIOCT 
0.72 175ElIOCT 

Fraction ±~2' 
xx = ±0.015, 
xxx = ±0.005 
NDTE: 
DIMENSIONS G & H 
MEASURED AT TOP 
OF TRANSFORMER 

MODEL WEIGHT PRIMARY DCR 
TYPE Ibs. (max) ohms (typical) 

2E 0.06 201 
6E 0.15 61 

15E 0.28 14 
~~2~4~E----+---O~.~3~----~----~12~---i 

175E 2.2 0.7 

Eastern: 520 Main St.. Ft. Lee. NJ 07024 (201) 461-4411. Telex: 13·5332' New England: 1617) 272·5676· Southwest: 710 Kindred Lane. Richardson, TX 75060 (214) 437·0697 
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5600 . TRANSFORMERS 

abbott 
TRANSFORMERS 

400 Hz Power Toroid 
Transformers 

SPECIFICATIONS 
INPUT PRIMARY: 115V, 400 Hz ±20 Hz, 1 phase for 230V operation add the 
suffix "A" 

REGULATION: 5% or less, no load to full load 

SECONDARY· VOLTAGE TOLERANCE: Within 5% when. measured at full load and 
115 VAC input 
INSULATION TEST: 1000 VAC 

OPERATING TEMPERATURE: MODEL 1M 90°C Maximum ambienVMODEL TF BOoC 
Maximum ambient 

APPROXIMATE EFFICIENCY: 90% to 95% 

OUTPUT SECONDARY: See voltage and current of specific models listed 

CONSTRUCTION: MODEL TF - Open frame, Industrial Grade with Teflon leads S"long 
MODEL TM - to meet MIL·T·27D, Grade 5, Class S, MIL·type Designation TF5S03ZZ 
OPTIONS: "An option is for 230V Input primary. Add suffix "An to model number 
(I.e. TFlO·1A). "c" option is for center tapped output. Add suffix "cn to model 
number (i.e. TFlO·1C) 

Output Model ND. Output 
Volts 

iF 
Current 

(F.L.) TM (Amps) Size VA 

5V· TMl·l TFl·l , 3.00 1 15 
TMl·2 TFl·2 5.00 2 25 
TMl·3 TFl·3 10.00 3 50 

7V TM2·1 TF2·1 2.14 1 .15 
TM2·2 TF2·2 3.57 2 25 
TM2·3 TF2·3 7.14 3 50 
TM2·4 TF2·4 10.00 4 70 

10V TM3·1 TF3·1 1.50 ·1 15 
TM3·2 TF3·2 2.50 2 25 

... TM3·3 TF3·3 5.00 3 50 
TM3·4 TF3·4 7.50 4 75 
TM3·5 TF3·5 . 10.00 5 100 

12V TM4·1 TF4·1 1.25 1 15 
TM4·2 TF4·2 2.0B 2 25. 
TM4·3 TF4·3 4.17 3 50 
TM4·4 TF4·4 S.25 4 75 
TM4·5 TF4·5 B.33 5 100 

14V TM5·1 TF5·1 1.07 1 15 
TM5·2 TF5·2 1.79 2 ·25 
TM5·3 TF5·3 3.57 3 50 
TM5·4 TF5·4 S.3S 4 75 
TM5·5 TF5·5 7.14 5 100 

outftut Model No. 
VD ts 
(F.L.) TM TF 

17V TMS·1 TFS·1 
TMS·2 TFS·2 
TMS·3 TFS·3 
TMS:4 TFS·4 
TM6·5 TFS·S 

24V TM7·1 TF7·1 
TM7·2 TF7·2 
TM7·3 TF7·3 
TM7·4 TF7-4 
TM7·5 TF7·5 

2BV TMB·l TFB·l 
TMB·2 TFB·2 
TMB·3 TFB·3 
TMB·4 TFB·4 
TMB·5 . TFB·5 

34V TM9·1 TF9·1 
TM9·2 TF9·2 
TM~·3 TF9·3 
TM9·4 TF9·4 
TM9·5 TF9·5 

115V TMlO·l TFlO·1 
TMI0·2 TFlO·2 
TMlO·3 TFlO-3 
TM10·4 TFlO·4 
TMlO·5 TFlO·5 

MODEL TF 

Output 
Current 
(Amps) Size VA 

O.BB 1 15 
1.47 2 25 
2.94 3 50 
4.41 4 75 
5.BB 5 100 

0.S3 1 15 
1.04 2 25 
2.0B 3 50 
3.13 4 75 
4.17 5 100 

0.54 1 15 
0.B9 2 25 
1.79 3 50 
2.SB 4 75 
3.57 5 100 
0.44 1 15 
0.75 2 25 
1.47 3 50 
2.21 4 75 
2.94 5 100 
0.13 1 15 
0.21 2 25 
0.43 3 50 
0.S5 4 75 
0.B7 5 100 

STANDARD & OPTION A \152 DIA •. HOLE r B J 
~::[8 ~ 

C;PUT 

YEl 

II IN. BRN 
MINy OPTION C 

SIZE 1 2 3 
MODEL TM TF TM TF TM TF 
DIM A 1.62 1.50 1.75 1.S3 2.13 2.00 
DIM B 0.95 0.95 1.00 1.00 1.10· 1.10 
WT. (LB. MAX.) 0.26 0.17 0.33 0.25 0.52 0.3B 
INSERT 6·32 - 8·32 - 8-32 -

DIMENSIONAL TOLERANCE: Model TM ±.03; Model TF Dim A, B Max. 
'Terminal Spacing is 0.35. 

MODEL TF 

4 
TM· 
2.13 
1.30 
0.66 

10-32 

ABBOTT TRANSISTOR LABORATORIES. INC. 

5 
TF 1M TF 

2.00 2.38 2.25 
1.30 1.60 I.S0 
0.52 1.1 0.79 

- 10·32 -

Transformer Div. Western Offices: 639 S. Glenwood PI., Burbank, Cp.. 91506(213) 841-3630. Telex: 69·6282 -

'"':". ~ 
RED -

ERG 3 

(T 5 
GR~ 

4 
YEl 

OUTPUT 

Eastern: 520 Main SI;, Ft. Lee. NJ 07024. (201) 461-4411 Telex: 13-5332· New England: (617) 272·5676· Southwest:·710 KindredLane,Richardson, TX 75080:(214) 437:0697 
.' .".. . " . ;' .. 
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5600 

abbott 
TRANSFORMERS 

TRANSFORMERS 

400Hz 3 0 
Power Transformers 

SPECIFICATIONS 
INPUT PRIMARY: 

WYE: (4 wire) Line to Common 115 VAC 
WYE: (3 wire) Line to Line 200 VAC 
DELTA: (3 wire) Line to Line 115 VAC 

(see option "A") 
DELTA: (3 wire) Line to Line 200 VAC 

(see option "B") 
INPUT FREQUENCY: 400 Hz ±20 Hz. 
OUTPUT: See specific models listed. 
OUTPUT VOLTAGE TOLERANCE: Within 

5% when measured at full load and 
nominal VAC input. 

REGULATION: 10% no load to full load. 

INSULATION TEST: 1500 VRMS. 
EFFICIENCY: Ranges from 90% to 95%. 
OPERATING AMBIENT TEMPERATURE: 

BO°C Maximum 
TEMPERATURE RISE: Less than 50°C. 
CONSTRUCTION: To MIL-T-27D, Grade 5, 

class "S". 
ENVIRONMENT: Encapsulated to meet 

MIL-STD-B10C, including vibration, 
temperature to BO°C, shock, sand, dust, 
humidity, saltspray, fungus, sunshine, 
rain, explosion. Note: For high altitude 
operation encapsulate terminals. 

OUTPUT PER PHASE 
DELTA: L to L (3 wire) - WYE: L to COM. (4 wire) WYE: L to L (3 wire) 

Model Number Volts RMS Current (Amps) Volts RMS Current (Amps) 

405·90 5 6.00 
405·120 5 8.00 
405·150 5 10.00 
405·200 5 13.34 
4012·90 12 2.50 
4012·120 12 3.34 
4012·150 12 4.17 
4012·200 12 5.56 
4012·270 12 7.50 
4012·375 12 10.42 
4015·90 15 2.00 
4015·120 15 2.67 
4015·150 15 3.34 
4015·200 15 4.45 
4015·270 15 6.00 
4015·375 15 8.34 
4020·90 20 1.50 
4020·120 20 2.00 
4020·150 20 2.50 
4020·200 20 3.34 
4020·270 20 4.50 
4020·375 20 6.25 
4028·90 28 1.08 
4028·120 28 1.43 
4028·150 28 1.79 
4028·200 28 2.38 
4028·270 28 3.22 
4028·375 28 4.47 
4048·90 48 0.63 
4048·120 48 0.84 
4048·150 48 1.05 
4048·200 48 1.39 
4048·270 48 1.88 
4048·375 48 2.61 
40115·90 115 0.26 
40115·120 115 0.35 
40115·150 115 0.44 
40115·200 115 0.58 
40115·270 115 0.79 
40115·375 115 1.09 

OptIon "A" - To order DELTA mput 115 VAC L·L. Add suffix "A" to Model No. e.g. 405·90A 
Option "8" - To order DELTA input 200 VAC L·L. Add suffix "8" to Model No. e.g. 405·908 

Size A B C 0 E 

1 2.90 2.40 1.45 2.50 2.00 
2 2.90 2.70 1.55 2.50 2.30 L~~l 
3 3.65 2.80 1.70 . 3.15 2.30 
4 3.65 3.00 . 1.70 3.15 2.50 
5 3.65 3.00 1.95 3.15 2.50 
6 4.95 3.20 1.90 4.45 2.70 

r-
H c_ 

2= 04 
03 
02 .40 

Size F G H J K TYP. 01 
c-

1 .20 .45 .85 .20 6·32 L_ 

2 .20 .45 .85 .20 6·32 
3 .25 .82 1.22 .20 8·32 
4 .25 .82 1.22 .20 8·32 INPUT CONNECTION: 

8.66 3.47 
8.66 4.62 
8.66 5.78 
8.66 7.70 
20.8 1.45 
20.8 1.93 
20.8 2.41 
20.8 3.21 
20.8· 4.33 
20.8 6.02 
26.0 1.16 
26.0 1.54 
26.0 1.93 
26.0 2.57 
26.0 3.47 
26.0 4.82 
34.6 0.87 
34.6 1.16 
34.6 1.45 
34.6 1.93 
34.6 2.60 
34.6 3.61 
48.5 0.62 
48.5 0.83 
48.5 1.03 
48.5 1.38 
48.5 1.86 
48.5 2.58 
83.1 0.36 
83.1 0.49 
83.1 0.61 
83.1 0.81 
83.1 1.09 
83.1 1.51 
200 '0.15 
200 0.20 
200 0.25 
200 0.34 
200 0.45 
200 0.63 

M' ~ ~.30MAX' FIE I /~~NSE.T 
~I§I \~ : ~~~: 

A 0 

~I@I 
.090 

DIA. 

OUTPUT CONNECTION: 
5 .25 .82 1.22 
6 .25 1.47 1.87 

.20 8·32 

.20 8·32 

VlYE, 115V to Com 1, 2, 3 Line 4 Com 
WYE, 200V L-L 1, 2, 3 

WYE, L·Com Connect 6·8·10 Load 
5·6, 7-6, 9·6 

DELTA L·L Connect 6-7, 8·9, 5-10 
Load 5, 7, 9 

DELTA 115V or 200V L·L 1, 2, 3 
DIMENSIONAL TUL.: D, E ±0.02; all others ±0.04 

ABBon TRANSISTOR LABORATORIES, INC. 

WYE, L-L Connect 6·10, 8-10 Load 
5,7,9 

Transformer Div. Western Offices: 639 S. Glenwood PI., Burbank, CA 91506 (213) 841:3630. Telex: 69-6282 

Weight 
Size Lbs. Max. 

1 1.3 
2 1.6 
3 2.3 
4 2.4 
1 1.3 
2 1.6 
3 2.3 
4 2.4 
5 2.8 
6 3.8 
1 1.3 
2 1.6 
3 2.3 
4 2.4 
5 2.8 
6 3.8 
1 1.3 
2 1.6 
3 2.3 
4 2.4 
5 2.8 
6 3.8 
1 1.3 
2 1.6 
3 2.3 
4 2.4 
5 2.8 
6 3.8 
1 1.3 
2 1.6 
3 -2.3 
4 2.4 
5 2.8 
6 3.8 
1 1.3 
2 1.6 
3 2.3 
4 2.4 
5 2.8 
6 3.8 

J1 G 
-, 

~ 
-~ sl!> 

btl) 

7@ .40 
80 TYP. 

9(!) 

JOG) 
-~ 

Hl 
6 8 10 

OUTPUT 

.:;( 
3 

Eastern: 520 Main St., Ft. Lee, NJ 07024 (201) 461-4411. Telex: 13·5332 • New England: (617) 272-5676· Southwest: 710 Kindred Lane. Richardson. TX 75080 (214) 437-0697 
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5600 , ,TRANSFORMERS ' 

AMECON offers quality inductiv,e components 
in the following product lines: 

Astronautics • MIL·T·27 • Avionics • Magnetic Amplifiers • SMPS . 

5600 

SCR Controls • Light Dimmers • Motor Controls • EMI/RFI Filter Chokes 
Load a Energy Management. Instrument Transformers • Sensing & 
Relaying Instrumentation • 100% Shielding • Very High Isolation 
Low Noise for Computer a Audio Power Supplies 

• From 0.1" to 55.5" Diameter & 0.1 oz. to 1,800 Ibs. 

~MErnN Serving OEM's for 12 Years -- ~ 

-~!J\~-------------------------J. \ CORPORA TE HEADQUARTERS 
t9i10 Chlis Lane, Anaheim, CA 92805 714/634-2220 

1-2524 For manufacturers' sales offices refer to Manufacturers &,Sales Offices Directory EEM 1983 
,) , . 



5600 TRANSFORMERS 5600 

MINIATURE SPLIT ·BOBBIN PLUG·IN POWER TRANSFORMER 
For printed circuit applications 

Transformers wound on a split bobbin permit the primaries and secondaries to be wound side by side rather than one over the other. Transformers can be supplied with 
single 115V or 115/230V 50/60 Hz, dual primary secondaries can be series or parallel connected Units meet UL & V D E standards , , ... 

Part Number Secondary Rms Rating Part Number Secondary Rms Rating 
Single Dual Single Dual 

115V 6 Pin 115/23DV 8 Pin Series Parallel 115V 6 Pin 115/23DV 8 Pin Series Parallel 
ST·35·KlO DST·35·KlO 10V C.T. @ 0.25A 5V@0.5A ST-4l·KlO DST·4l·KlO 10V C.T. @ 0.6A 5V@ 1.2A 
ST·35·K12 DST·35·K12 l2.6V C.T. @ 0.2A 6.3V@ 0.4A ST·4l·K12 DST·4l·K12 l2.6V C; T. $ 0.5A 6.3V@ lA 
ST·35·K16 DST·35·K16 l6V C.T.@ 0.15A 8V @0.3A ST·4l·K16 DST-4l·K16 l6V C.T. O.4A 8V@ 0.8A 
ST·35·K20 DST·35·K20 20V C.T. @ 0.12A 10V @0.24A ST·4l·K20 DST·4l·K20 20V C.T. 0.3A 10V@ 0.6A 
ST·35·K24 DST·35·K24 24V C.T. @ O.lA l2V@ 0.2A ST-4l·K24 DST·4l·K24 24V C.T. @ 0.25A l2V@0.5A 
ST·35·K28 DST·35·K28 28V C. T. @ 0.085A l4V @ 0.17A ST-4l·K28 DST-4l·K28 28V C. T.1i 0.2A l4V@ O.4A 
ST·35·K36 DST·35·K36 36V C.T. @ 0.065A l8V @ 0.13A ST-4l·K36 DST·4l·K36 36V C.T. 0.17A l8V@ 0.34A 
ST·35·K48 DST·35·K48 48V C.T. @ 0.05A 24V@ O.lA ST·4l·K48 DST·4l·K48 48V C.T. @ O.l25A 24V Ii O.25A 
ST·35·K56 DST·35·K56 56V C.T. @ 0.045A 28V@ 0.09A ST-4l·K56 DST·4l·K56 56V C.T. @ O.llA 28V 0.22A 
ST·35·K120 DST·35·K120 l20V C.T. @ 0.02A 6OV@0.04A ST-4l·K120 DST·4l·K120 l20V C.T. @ 0.05A 6OV@ O.lA 
ST·48·KlO DST·48·KlO 10V C.T. @ 1.2A 5V@ 2.4A ST·57·KlO DST·57·KlO 10V C.T.12A 5V@4A 
ST·48·K12 DST·48·K12 l2.6V C.T. @ LOA 6.3V@ 2.0A ST·57·K12 DST·57·K12 l2.6V C. T. 1.6A 6.3V@ 3.2A 
ST·48·K16 DST·48·K16 l6V C.T. @ 0.8A 8V @ 1.6A ST·57·K16 DST·57·K16 l6V C.T. 1.25A 8V @ 2.5A 
ST·48·K20 DST-48·K20 20V C.T. ~ 0.6A 10V@ 1.2A ST·57·K20 DST·57·K20 20V C.T. lA 10V@2A 
ST·48-K24 DST·48·K24 24V C.T. 0.5A l2V @ LOA ST·57·K24 DST·57·K24 24V C.T. @ 0.8A 12V@ 1.6A 
ST·48·K28 DST·48·K28 28V C.T. @ 0.42A l4V@ O.B4A ST·57·K28 DST·57·K28 28V C.T. @ 0.7A l4V@ 1.4A 
ST·48·K36 DST·48·K36 36V C.T. ~ 0.35A l8V @ 0.7A ST·57·K36 DST·57·K36 36V C. T. @ 0.55A l8V @ l.1A 
ST·48·K48 DST-48·K48 48V C.T. _ 0.25A 24V @0.5A ST·57·K48 DST·57·K48 48V C.T. ~ O.4A 24V@ 0.8A 
ST·48·K56 DST·48·K56 56V C.T. @ 0.22A 28V@0.44A ST-57·K56 DST·57·K56 56V C. T. 0.35A 28V@ 0.7A 
ST·48·K120 DST·48·K120 l20V C. T. @ 0.16A 60V@0.32A ST·57·K120 DST·57·K120 l20V C.T. @ 0.16A 60V @ 0.32A 

Size VA L W H ML A B , C 
35 2.4 131s inch 11/s inch lK.inch Hf. inch 0.250 inch 0.250 inch 1.200 inch 
41 6 1% inch Hf. inch Hf. inch IX. inch 0.250 Inch 0.350 Inch 1.280 inch 
48 12 17/. inch Uf. inch Hf. inch IV. inch 0.300 inch 0.400 inch 1.410 Inch 
57 20 21f. inch 17/. inch lU. inch l'h inch 0.300 inch 0.400 Inch 1.600 inch .. 

Features are: 2500V RMS Hlpot, Elimination of electro·statlc shield, no cross·over of primary and secondary lead class S insulation. -130°C. 

4 8°: ::3 C: I~.! r~ ~H 50{~~VHZ~ ° 7 lJg!14~~v 3 C8
7 ~L bUf~ ~ 

H J 1,0.335 
6 pin 8 8 pin --l 

type ST type DST 

f~' 
.0.041~ 

Note: Pin 2 and 3 omitted on Single primary versions. The specification In the table may be changed without advance notice for improvement of the products. 

MINIATURE PLUG·IN POWER TRANSFORMER 
Economy line of split·bobbin miniature power transformers for printed circuit plug·in applications. 

Single 
115V 6 Pin 
PC·35·K10 
PC·35·K12 
PC·35·K16 
PC·35·K20 
PC·35·K24 
PC-41·KlO 
PC·4l·K12 
PC-4l·K16 
PC·4l·K20 
PC·4l·K24 
PC-48·KlO 
PC·48·K12 
PC·48·K16 
PC·48·K20 
PC·48·K24 

Size 

Part Number 
Single 

230V 6 Pin 
CPC·35·K10 
CPC·35·K12 
CPC·35·K16 
CPC·35·K20 
CPC-35·K24 
CPC·4l·KlO 
CPC-4l·K12 
CPC-4l·K16 
CPC-4l·K20 
CPC·41·K24 
CPC-48·KlO 
CPC·48·K12 
CPC·48·K16 
CPC-48·K20 
CPC-48·K24 

VA 
*35 1.2 

41 4.4 
48 10 

Dual 
115/230V 8 Pin 

DPC·35·KlO 
DPC·35·K12 
DPC·35·K16 
DPC·35·K20 
DPC·35·K24 
DPC·4l·KlO 
DPC·4l·K12 
DPC·4l·K16 
DPC·4l·K20 
DPC·4l·K24 
DPC-48·K10 
DPC·48·K12 
DPC-48·K16 
DPC·48·K20 
DPC·48·K24 

L 
1% Inch 
1% Inch 
1"Va inch 

Secondary Rms Rating 
Series Parallel 

V.C.T. A V A 
10 @ 0.12 

12.6 @ 0.1 
16 @ 0.075 
20@ 0.06 
24@ 0.05 
10@ 0.44 

12.6 @ 0.35 
16 @ 0.26 
20@ 0.22 
24@0.18 
10 @ 1.0 

12.6 @ 0.8 
16 @ 0.64 
20@ 0.50 
24@0.45 

w 

5@0.24 
6.3@0.2 

8@0.15, 
10 @ 0.12 
l2@0.10 
5 @0.88 

6.3@0.70 
8@0.52 

10@ 0.44 
l2@0.36 
5@2.0 

6.3@ 1.6 
8 @ 1.28 

10@ 1.0 
l2@0.9 

Single 
115V 6 Pin 
PC·35·K28 
PC·35·K34 
PC·35·K40 
PC·35·K56 
PC·35·K120 
PC-4l·K28 
PC·4l·K34 
PC·4l·K40 
PC·4l·K56 
PC·4l·K120 
PC·48·K28 
PC·48·K34 
PC·48·K40 
PC·48·K56 
PC·48·K120 

H 
Ilia Inch Ufo Inch 
11/4 inch 1% inch 
lU. Inch 1% inch 

Part Number 
Single 

230V 6 Pin 
CPC·35·K28 
CPC·35·K34 
CPC·35·K40 
CPC·35·K56 
CPC·35·K120 
CPC-4l·K28 
CPC·4l·K34 
CPC-4l·K40 
CPC·4l·K56 
C'PC·4l·K120 
CPC·48·K28 
CPC·48·K34 
CPC·48·K40 
CPC·48·K56 
CPC·48·K120 

6 Pin 
X 

0.312 
0.400 
0.400 

Dual 
115/230V 8 Pin 

DPC·35·K28 
DPC·35·K34 
DPC·35·K40 
DPC·35·K56 
DPC·35·K120 
DPC·41·K28 
DPC·41·K34 
DPC·41·K40 
DPC·41·K56 
DPC·41·K120 
DPC·48·K28 
DPC·48·K34 
DPC·48·K40 
DPC·48·K56 
DPC·48·K120 

Unit: inch 

Secondary Rms Rating 
Series Parallel 

V.C.T. A V A 
28 @ 0.04 14 @ 0.08 
34 @ 0.035 17 @ 0.07 
40 @ 0.03 20 @ 0.06 
56 @ 0.02 28 @ 0.04 

120 @ 0.01 60 @ 0.02 
28 @ 0.16 14 @ 0.32 
34 @ 0.125 17 @ 0.25 
40 @ 0.11 20 @ 0.22 
56 @ 0.08 28 @ 0.16 

120 @ 0.035 60 @ 0.07 
28 @ 0.36 14 @ 0.72 
34 @ 0.30 17 @ 0.60 
40 @ 0.25 20 @ 0.50 
56 @ 0.18 28 @ 0.36 

120 @ 0.085 60 @ 0.17 

8 Pin 
A 

0.200 
0.250 
0.250 

B 
1.000 
1.100 
1.300 

~~IE 
BASIC SCHEMATIC 
Transformer can be 
COnnected In series 

115j[ 

1l5j[ 
BASIC SCHEMATIC 

r~[]H:Oi04l01D~~ (] 
L 7 ~\ ~ : 2 1 g~A : ~ 

~.~ ~ 'pc TERMINAL 
'(PLUG·IN MOUNTING) 

or parallel. 
Tnnsfonner can Ita 
cannacted In sirles 

orpl ... llel. 

·WE'RE TRANSFORMER SPECIALISTS •.. 
Another reason to buy ARSTAN products! Top Performance at low Prices 
because we're SPECIALISTS in Miniature Coils, Bobbin Wound Ferrites and 
Miniature Laminated Transformers. ARSTAN products will translate your 
Creative Ideas into a precision unit encompassing the highest standards 
the marketplace offers! Custom manufactured to your speCifications and 
produced for your particular application in our factories in the Far East. 
We provide Approval Samples on quantity orders prior to production. Many 
types meet UL standards. Accuracy, Performance, Price ... IT'S All HERE, 
at ARSTAN! 

OTHER TYPES AVAILABLE 
• Impedance Matching 
• Audio Transformers (All types) 
• Sub & Ultra Miniature • Pulse Transformers 
• Miniature Power Transformers 
• Telephone Matching Transformers 
• Isolation • Microphone Coupling 

PRODUCTS INTERNATIONAL LTDo 
99 JERIC.HO TPKE., JERICHO, N.Y. 11735 • (516) 333-8100 • TELEX 221519 ARSTN 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2525 



5600 TRANSFORMERS 5600 

BH ELECTRONicYsoBEmc ____________________ _ 
PRODUCTS SUMMARY 
Pulse Transformers 
Trigger Transformers 
Flyback Transformers 
Power Transformers 
Low Power Step-up Transformer 
DC-DC Converters 
Switching Magnetics 
Audio Transformers 
Potted Transformer Assemblies 

FEATURES 
High Dielectric Breakdown Strength 

less Need" For Electrostatic Shielding 
Compact Construction 
Single Or Dual Primary 

Custom Outputs Available On Request 
Designed To Meet U.L. Specs 

MECHANICAL 

• FOUR C~SE STYLES 

'VA 
12 VA 

• 1600 OR 2500 \.'RMS ISOLATION 

• TINNED COPPER LEADS 

• lOW Ciw TO PREVENT 
FALSE TRIGGERING 

• AVAILABLE FROM STOCK 

• ORDER BY PART NUMBER 505-XX YY 

• SPECIFY CASE STYLE~T 
** SPECIFY ELECTRICAL PARAMETERS 

APPLICATION 

Data Transmission, High Frequency.Coupling 
SCR Trigger, Motor Speed Controls 
High Voltage CRT, Spark Gap Ignition, High Voltage Power Supplies 
Instrumentation, DC Power Supplies, Control Circuits. 
Neuro Stimulators, Infant Monitors, Implantable Medical Electronics 
I.C. Bias Circuits, Miniature Power Supplies, Aerospace Instruments 
State of the Art DC Supplies, High Frequency Inverters & Converters 
Telephone Industry, Communications, Impedence Matching 
Medical Devices, Hazardous Environments, High Reliability Military 

SPLIT BOBBIN POWER TRANSFORMERS ",..,:=3IIC· "'''''=:IIC' ,~-' C: :~ C: 
• " 115 VM: ~/:.:.J • 

SPECIFICATIONS 
2500 YAMS Hipot . 
Temperature Class B. 130°C 
Temperature Rise, 35°C Maximum At Rated Power 
Primary 115 VAC Or 115/230 VAC 

Sizes - 1.1.2.4.6.12 VA 

125 MOUNTING 
HOLECZ PLACESI 

NOTES_ 
I. PINS 2.3 RUIOVED ON SINGLE 

PRIMARYMOO£LS 

2. NVI..ON MOUNTING HARDWARE 
AVAILABLE !'110M 8M ON REQUEST 

.250 4·40Xl 3/8 
.400 .250 4·40Xl 3/8 

SIZE 

1.1 VA 

2.4 VA 

OVA 

12 VA 

SINGLE DUAL 
PRIMARY PRIMARY 

507·3200 507·32000 
507·3201 507·32010 
607·3202 607·32020 
507·3203 507·32030 
507·3204 507·32040 
507·3205 607·32050 
507·3206 507·32060 
507·3207 507·32070 
507·3208 607·32080 
507·3209 507·32090 

607·3300 507·33000 
507·3301 507·33010 
507·3302 507·33020 
507·3303 507·33030 
507·3304 507·33040 
507·3305 607·33050 
507·33De 507·33060 
507·3307 507·33070 
607·3308 507·33080 
507·3309 607-33090 

507·3400 507·34000 
607·3401 607-34010 
507·3402 507·34020 
507·3403 507-34030 
507·3404 507·3404D 
507·3405 607-34050 
507·3406 507·34060 
507·3407 507·34070 
507·3408 507-3408D 
507·3409 507·34090 

507·3500 507-35000 
507·3501 507·35010 
607·3502 507"35020 
607·3503 607-35030 
507·3504 607·3604D 
507·3505 507·35050 ' 
607·3506 507·35060 
607·3507 607-36070 
507·3508 507·35080 
607·3509 607-35090 

SERIES OUTPUT PARALLEL OUTPUT 
Volts AC AMPS RMS Volta AC AMPS RMS 

6 VCT' .180 3v .360 
10 vcr .110 5V .220 

12.6 vcr .090 ti.3V .180 
16 VCT .070 8V .140 
20 VCT .055 lOY .110 
24 vcr .045 12V .090 
28 VeT .040 14V .080 
36 VeT .030 18V .060 
4B VCT .023 24V .046 
56 vcr .020 28V .040 
6 VCT .400 3V .800 
10 VCT .260 5V .500 
12.6 vcr .200 6.3V .400 
16 veT .150 8V .300 
20 VCT .120 10V .240 
24 VCT .100 12V .200 
2B VCT .OB5 14V .170 
36 VCT .065 18V .130 
48 VCT .050 24V .100 
56 VeT .045 2BV .090 

OVCT 1.00 3V 2.00 
lover .600 5V 1.20 

12.6 VeT .500 6.3V 1.30 
16 VCT .400 8V .800 
20 ver .300 lOY .000 
24 vcr .260 12V .500 
28 vcr .200 14V .400 
36 VCT .170 lBY .340 
48 VCT .125 24V .250 
56 VCT .110 28V .220 

6 VCT 2.00 3V 4.00 
10 vcr 1.20 5V 2.40 

12.6 vcr 1.00 6.3V 2.00 
16 \fCT .800 8V 1.60 
20 vcr .600 lOY 1.20 
24 VCT .500 12V 1.00 
28 vcr .420 14V .840 
36 vcr .350 IBY .700 
.. vcr .250 24V .500 
56 VeT .220 28V .440 

CustDm Outputs Avsllsble Withm VA LImIts 

SERIES 505 - SeR TRIGGER TRANSFORMERS 
-35 STYLE 

1~2P"'n ... y 
3~4Sec<;lnd¥y 

Two W,nding Canfig"'''tlon 

X 
-36 STYLE 

T * STANDARD CASE STYLES 
1~2p,im.ry 

3-----M'n~4 Secondary 

5~6Tort'..,. 

ThrnWlnd'"gCanf'gurloon 

l$OMAK 

/ .......... 1 

* * STANDARD ELECTRICAL SPECIFICATIONS 
ELECTRICAL PRIMARY PRIMARY 
PARAMETER TURNS INDUCTANCE ETCONSTANT 

NUMBER RATIO Imh -MIN.) (V-fIMC MIN·I 
00 1:1 .2' 45 
01 1:1 1.0 .0 
02 1:1 5.0 180 
03 1:1 20.0 360 
04 '1:1:1 .25 45 
05 1:1:1 1.0 90 
06 1:1:1 5.0 180 
07 1:1:1 20.0 360 
08 2:1 1.0 90 

O' 2:1 5.0 180 
10 2:1:1 1.0 90 
11 2:11 , .5.0 180 
12 5:1 20.0 360 
13 5:1" 20.0 300 

CUSTOM VERSIONS AVAILABLE 

SEND FOR FULL CATALOG 

331 BREMER BLDG. 
ST. PAUL. MN 55101 

INTEAWINDINO LEAKAGE 
CAPACITANCE INDUCTANCE 
IPF~MAX.I ""' ........ ) 

20· 5 
30 20 
'0 45 
50 200 
20 5 
30 20 
30 45 
50 200 
30 40 ,~, P" ..... I' 

30. .0 3~4Second.ry 

30 40 Two WindongCotIIigurIlIDn 

30 .0 
50 '00 
50 200 

1~2 "..., 
3~4 Soconclery 
,~. Ten,,'V 

Ttw .. WindongConflgu","", 

BH ELECTRONiCSVSDmC 

-55 STYLE 

r-750 MAX., TO To 
"'" ;t- ',. 
L 04 30 L 

1-"'-1 I-""~ 
BOTTOM'VIEW BOTTOM VIEW 
TwoWllld."g Th, .. W.ndong 

PHONE 612/22S,6463 
TELEX. '2<1-7022' 

1·2526 For manufacturers' sales offices refer to Manufacturers'& Sales Offices Directory 
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5600 TRANSFORMERS 5600 

BH ELECTRONicsomc:...-______ :...-____________ _ 
MINIATURE POWER TRANSFORMERS 

FEATURES 
PC Mount 

• Designed To U.L. Specs 

• Mounting Frame Optional 

SPECIFICATIONS 

Single or Dual Primary 

Wide Range of Outputs 

Tilermal Cutout Available on Request 

Sizes.- 1.5, 4.5,10.24 VA Rating 

Temperature class B (35D C Max. Rise At Rated Powerl 

Dielectric Strength 1250 VRMs 

Inputs 115V Or 115123DV 

MECHANICAL 

c: c: 
115VAC PARALLE1I230VAC SERI[S 

DIMENSIONS 
SIZE IN p C D 
1.5 6 1.375 1.22 1.760 1.00 
1.5 8 1.375 1.22 1.750 1.00 
4. 6 1.625 1.4 2.0 1.10 
4.6 8 1.625 1.4 2.0 1.10 
10 6 1.875 1.625 2.315 1.30 
10 8 1.875 1.625 2.375 1.30 
24 6 I.B25 1.375 2.1 ,. 8 1.625 1.375 .1 

1.125 
1.125 
1.25 
1.25 
1,312 
1.312 
2.25 
2.25 

-Dim. A. 8 14" Lllrflflf .mh mounting ".me 
-Moun'ing frame no. avsil.ble on 24 VA $ize 

I 

BM PART NUMBER SERIES 
SIZE &Inglll 11&V DUll 115/230 Yotta AC AMPS RMS 

507-2001 507-20010 6 vcr At .250 
fi07-2002 607-20070 10 VeT At .150 
507-2003 507-20030 12.6 vcr At .120 

1.5 VA 507·2004 507-20040 15 vcr AI .100 
507-2005 507·20050 20 VeT At .075 
507·2006 507-20060 24 VeT At .060 
507-2007 607·20070 34 VeT AI .040 
fi07·2008 507·20080 48 VeT At .030 
607·2009 507·20090 56 vcr At .020 

507·2101 507·21010 6 VeT At .75 
607·2102 507-21020 10 VCT At .450 
507·2103 507·21030 12.6 VCT At .350 

4.6 VA 507·2104 507·21040 15 VCT At .300 
507·2105 507·21050 20 VeT At .220 
507·2106 507-21060 24 VeT At .ISO 
507·2107 507·21070. 34 VeT At .125 
507·2108 507·21080 48 vcr At .090 
507·2109 507·21090 56 vcr At .080 

507·2201 507-22010 6 VeT AI 1.6 
607·2202 507·22020 10 vcr At 1 
607·2203 507·22030 12.6 VeT At .800 

10 VA 607·2204 507·22040 15 vcr AI .650 
607·2205 507·22050 20 VeT AI .500 
507·2206 507·22060 24 VeT At .400 
607·2207 507-22070 34 VeT At .300 
507-2208 507·22080 48 VeT At .200 
507·2209 507·22090 56 VCT At .180 

507·2301 507·23010 6 VCT At 4.0 
507-2302 507·23020 10 VeT At 2.4 
507·2303 507·23030 12.6 VeT At 1.9 

24 VA 507·2304 507·23040 15 VCT At 1.6 
507·2305 507·23050 20 VeT At 1.2 

.312 .188 507·2306 507·23060 24 VCT A,1 1.0 

.200 .188 507·2307 607·23070 34 vcr At .700 

.400 .188 507-2308 507·23080 48 vcr AI .500 

.250 ,188 607·2309 507·23090 56 VeT At .420 

.400 .188 
250 .188 

AddItIonal Olltputs AlIlJJlab/tI Within VA Lmllls 

.400 ,1S8 

.250 .1 

'3 IE' 3 '3' 'II~' 3· 

IIiV 116V 

2 ,~ 2 ,~ 

. 6 6 
SERIES PAR4LLEL 

'~, E5 116V 

2 6 
3 " , 7 

115V 

14 SERIES . 8 

TOROID INDUCTORS FOR SWITCHINQ POWER SUPPLIES 

1.2.3.4. 

Current Range, I AMP To 50 AMPS 
Cost Effective DeSign TVE • . C D E F 0 H 

Wide Range Of Inductance 1 .LQ! ~ .400 .800 .55 .20 UO N,. 
2867 1397 1016 2032 13.97 '08 2794 

Maximum Temperature Rise, 40DC Above JI.mbient 

PC Mount 

ELECTRICAL CHARACTERISTICS AT 25°C 

eH PART RATED DC MINIMUM MINIMUM DC MIN. ENERGY PACKAGE LEAD 
NUMBER CURRENT INDUCTANCE INDUCTANCE RESISTANCE STORAGE STYLE DIA. 

lAMPS) AT RATED DC AT ZERO DC MAXIMUM ~U' INCHES 

"" "" n ±.004 

STYLE'''' 

2 ~ ~ .600 .900 58 2. 1 .• 0 .,. 
3683 2032 152. 228& 1473 ,os 3556 

3 :a~ 
95 700 1.20 75 2. 190 NIA 

24i3 1778 3048 1905 508 4826 

4 "0 1.12 500 150 105 .2. 22. N,. 
548s 2845 2286 38.10 2667 508 6686 . .!A! .0 • NIA 900 50 .25 ". 6·32 
3683 20.32 22.86 1473 6.35 1556 

0 200 .95 NIA 1.20 75 .25 1.90 8·32 
"8. 24.13 3048 19" 6.35 4826 

]11°''''. 
SCHEMATIC 

PARALLEL 
VollI AC AMPS AMS 

3V At ,500 
5V At.300 
6.3V At .240 
7.5V At .200 
IOV At '.150 
f2V At .120 
17V AI .080 
24V At .060 
28 VeT At .040 

3V At 1.5 
5V AI .900 
6.3V At .700 
7.5V At .600 
10V At.44O 
f2V AI .360 
17V At .250 
24V At .180 
28V At .160 

3V At 3.3 
5V At 2 
6.3V At 1.6 
7.5V At 1.3 
tOV At 1.0 
12V AI .800 
17V At.600 
24V At .400 
lBV At .360 

3V At 8.0 
5V At 4.8 
6.3V At 3.8 
7.5V At 3.2 
tOV At 2.4 
f2V At 2.0 
17V AI 1.4 
24V At 1.0 
2BV At .840 

'~a·5 115V 

2 6 
3 , , 7 

lUiV 

4 8 
PARALLEL 

STYLE 6·7 

SCHEMATIC 

501-1001 1.0 725 1400 .75 '66 1 .025 7 "6 1.12 N/A· 1.60 '05 .25 2.20 10·32 
501·1002 2.5 
501·1003 2.5 
501·1004 4.1 
501·1005 4.1 
501·1006 4.1 
501·1007 6.5 
501·1008 6.5 
501·1009 6.5 
501·1010 65 
501·1011 10.0 
501·1012 10.0 
501·1013 10,0 
501·1014 10.0 
501·1015 20.0 
501·1016 200 
501-1017 20.0 
501-1018 40.0 
501·1019 ·40.0 
501·1020 50.0 

EEM 1983 

115 230 .12 '.6 1 .025 ".6 2846 3810 2667 636 5588 

'7. 740 .23 1166 2 .025 
40 SO .045 '01 1 .032 

NOTE: Slvie 5. 6. 7 Le.ds Cut to 6 H LttngthlCustom Lengths. Avttilable Upon Reque~t 

140 2SO .OS6 1185 2 .032 

'60 720 .177 3034 , .032 
15 30 .018 35. 1 .040 

TYPICAL INDUe.TANCE CHARAc:rERISTICS 

50 100 .035 '162 2 .040 
140 2SO .070 '000 , .040 INDUCTANCE liS FREQUENCY 

290 580 .098 .'80 . 4 .040 
7 " 0075 '50 1 .051 

20 40 .014 1150 2 .051 
60 120 .028 '000 , .051 

120 240 .040 6200 4 .051 
6 12 .004 1200 5 NA 

15 '0 0072 3200 6 NA 
'0 60 .010 6400 7 NA , .. 7.0 .eX)17 2800 6 NA 

7 14 .0024 5920 7 NA 
4.5 8 0016 5876 7 NA 

FREOUENCY CMHZI 

-CUSTOM VERSIONS AVAILABLE ON R£Q.uEST-

331 BREMER BLDG 
51 PAUl .. MN 55101 BH ELECTRONICSomc: PHONE 6121228-6463 

TElEX 2Q.7jJ22 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2527 



5600 TRANSFORMERS GALy LOW POWER TRANSFORMERS ELECTRICAL 
CHARACTERISTICS 

INPUT VOLTAGE 115V@60HZ 

PL-11, PL-12, PL-13, PL-14 ~ 
Low Power Dual S~condary Transformers * ~ 

BASIC STYLE 

I All 

-L-'.L..-.i ~3 4 . 

j 041 ±it p.e: Termin~1 
3/16 [4.76] [i.041,TYP . ..-...j (Plug In Mounting» 

C D Ij E3 1 .. 3 I] 3 
7' :. ] Hoo' , ~""' 

BASIC SERIES CONNECTED PARALLEL CONNECTED 

BASIC ~CHEMAnCS 

A B C D 

PL-II 1.01 .B4 .25 .25 
[25.65] [21.34] [ 6.35] [6.35] 

PL-12 1-3/B 1-3/16 .312 .312 
[34.92] [30.16] [ 7.92] [ 7.92] 

PLotS 1-5/B 1-3/B .400 .400 
[41.2B] [34.92] [10.16] [10.16] 

PL-14 1-7/B 1.60 .400 .400 
[47.62] [40.64] [10.16] [10.16] 

PL-22, PL-23, PL-24 
Low Power Transformers*' 
Dual Primary-Dual Secondary 

E F 

.B75 .720 
[22.22] [1B.29] 

l-l/B 1.00 
[2B.58] [25.4] 

1-1/4 1.100 
[31.75] [27.94] 

1-7/16 1.30 
[36.51] [33.02] 

,iii ~ 
3/16 J 041 

14.76251 11.04141 Typ. 

A 

PL-22 1-3/B 
[34.92] 

PL-23 1-5/B 
[41.2B] 

PL-24 1-7/B 
[47.62] 

P.C. Terminal 
(Plug In Mounting) 

8 C 

1-3/16 .20 
[30.16] [5.08] 

1-3/B .25 
[34.92] [6.351 

1.60 .25 
[40.64] [6.35] 

8 7 6 5 

D E 

l-1/B 1.00 
[2B.58] [25.40] 

1-1/4 1.10 
[31.75] [27.94] 

1-7/16 1.30 
[36.51] [33.02] 

OUTPUT VOLTAGE OUTPUT CURRENT (MAl MODEL 
Series Parallel Series Parallel NO. 
8VCT 4V 94 188 PL-ll-0l 

lBB 376 PL-12-01 
562 1124 PL-13-01 
940 1880 PL-14-01 

75 150 PL-l1-02 
10 V CT 5V 120 240 PL-12-02 

440 880 PL-13-02 
1000 2000 PL-14-02 

60 120 PL-ll-03 
12.6 V CT 6.3 V 100 200 PL-12-03 

350 700 PL-13-03 
800 1600 PL-14-03 

50 100 PL-ll-04 
15V CT 7.5 V 100 200 PL-12-04 

300 600 PL-13-04 
500 1000 PL-14-04 

47 94 PL-ll-05 
16 V CT 8V 75 150 PL-12-05 

260 520 PL-13-05 
640 1280 PL-14-05 

38 76 PL-ll-06 
20 V CT 10 V 60 120 PL-12-06 

220 440 PL-13-06 
500 1000 PL-14-06 

31 62 PL-ll-07 
24 V CT 12 V 50 100 PL-12-07 

lBO 360 PL-13-07 
450 900 PL-14-07 

25 50 PL-ll-08 
30 V CT 15 V 50 100 PL-12-08 

150 300 PL-13-08 
250 500 PL-14-0B 

22 44 PL-ll-09 
34 V CT 17V 35 70 PL-12-09 

125 250 PL-13-09 
300 600 PL-14-09 

19 38 PL-l1-10 
40VCT 20 V 30 60 PL-12-10 

110 220 PL-13-10 
250 500 PL-14-10 

28 56 PL-12-11 
54 V CT 27 V 84 168 PL-13-11 

140 280 PL-14-11 
20 40 PL-12-12 

56 V CT 28 V 80 160 PL-13-12 
180 360 PL-14-12 

20 40 PL-12-13 
76VCT 38 V 60 120 PL-13-13 

100 200 PL-14-13 
15 30 PL-12-14 

88VCT 44 V 50 100 PL-13-14 
120 240 PL-14-14 

10 20 PL-12-15 
120 V CT 60 V 35 70 PL-13-15 

85 170 PL-14-15 
6 12 PL-12-16 

180 V CT 90 V 24 48 PL-13-16 
55 110 PL-14-16 

5 10 PL-12-17 
230 V CT 115 V 20 40 PL-13-17 

40 80 PL-14-17 

ELECTRICAL CHARACTERISTICS 
INPUT VOLTAGE = 115V 60HZ OR 230V 50HZ-60HZ 

Same characteristics as PL-12, 13, 14 except 
dual primary for 115 or 230 volt operation. 

• Recognized under the Component Program of Underwriters 
Laboratories, Inc. Listed under File E71961. 

CUSTOMER APPLICATION 
SCHEMATIC OPTIONS 

5600 

SCHEMATIC BASIC STYLE 

::J C: 
::J t::. 

::J E· 6 5]T :~ g5 . I] C: I~. c: 
3<>---3 • 7 J 3~· 7~T 3· ~7 C· .7 

4 ~ 8 40-3 8--,. 4 ~8 4 8 
SECONDARY SECONDARY, PRIMARY . PRIMARY 

SERIES CONNECTED PARALLEL CONNECTED 230 V INPUT 115 V INPUT 
, SERIES CONNECTED PARALLEL CONNECTED 

For complete information, write or phone 
DALE ELEC::TRONICS. INC_. East High\l\lay 50, Yankton, South Dakota 57078. Phone 605-665-9301 

1·2528 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

LOW POWER TRANSFORMERS 
PL Series, Dual and Single Secondary 

PL-32, PL-33, PL-34 
Low-Cost Single Secondary Power Transformer,* 
115 Volt Primary Input 

BASIC STYLE 

rAi 

tI~ 
311614.761J 'll·004~'T ±it 2 Holes . yp. 

C D 

I I 

p,e. Terminal 
(Plug-in Mounting) 

SCHEMATIC 

5600 

ELECTRICAL CHARACTERISTICS 

OUTPUT OUTPUT MODEL 
VOLTAGE CURRENT (MAl NO. 

6.4V 200 PL-32-01 
700 PL-33-01 

1300 PL-34-01 

10V 120 PL-32-02 
450 PL·33-02 
800 PL-34-02 

12.6V 100 PL-32-03 
350 PL-33-03 
650 PL-34-03 

15V 80 PL-32-04 
300 PL-33-Q4 
550 PL-34-04 

20V 60 PL-32-05 
225 PL-33-05 
400 PL-34-05 

24V 50 PL-32-06 
185 PL-33-06 
330 PL-34-06 

30V 40 PL-32-07 
150 PL-33-07 
270 PL-34-07 

54 V 22 PL-32-08 
80 PL-33-08 

150 PL-34-08 

, m 1~b4 76 V 16 PL-32-09 . 

3 Input II OutP~t 
60 

110 

88 V 14 
50 
90 

BASIC SCHEMATICS [Numbers in brackets indicate millimelers] 115V 10 
40 

A B C D E F 70 

PL-32 
1.45 1.16 .31 .31 1.13 1.00 

[36.91] (29.37] ( 7.92] ( 7.92] (28.58] (25.40] 

180V 7 
25 
45 

PL-33 
1.70 1.38 .40 .40 1.25 1.10 

(43.26] (34.93] (10.16] (10.16] (31.75] (27.94] 230 V 5 
20 

PL-34 1.95 1.63 .40 .40 1.44 1.30 
(49.61] (41.28] (10.16] (10.16] (36.51] (33.02] 

35 

'Recognized under the Component Program of Underwriters Laboratories, Inc. Listed under File E71961. 

PL-42, PL-43, PL-44 
Low Power Transformer.s-Dual Primary-Dual Secondary 

BASIC SCHEMATICS [[\lumbers in brackets indicate millimeters] 

A B C D E 

PL-42 1-29/64 1·13/16 .20 1-1/8 1.00 
[36.91] [30.16] [5.08] [28.58] [25.40] 

PL-43 1-45/64 1-3/8 .25 1-1/4 1.10 
(43.26] [34.92] (6.35] [31.75] [27.94] 

PL-44 1·61/64 1.60 .25 1-7/16 1.30 
[49.61] [40.64] [6.35] [35.51J [33.02] 

ELECTRICAL CHARACTERISTICS 
INPUT VOLTAGE = 115V 60HZ OR 230V 50HZ-60HZ 

Same characteristics as PL·12, 13, 14 except 
dual primary for 115 or 230 voH operation. 

SCHEMATIC BASIC STYLE 

@ 
BASIC STYLE 

;-~ 
~ 134 

3/16 14.761J ll:g1~ TYP-l~J P.C. Terminal 
(Plug·in Mounting) 

CUSTOMER APPLICATION SCHEMATIC OPTIONS 

PL-33-09 
PL-34-09 

PL-32-10 
PL-33-10 
PL-34-10 

PL-32·11 
PL-33-11 
PL-34-11 

PL-32-12 
PL-33-12 
PL-34-12 

PL-32-13 
PL-33-13 
PL-34-13 

I 5 I:] £51 I] L 5 1 5 I~. [:5 
2:] L6 : .. ~ EOUT 2. t:~ 2:] ~ ~ . 2 .' ~ 
3 7 ~ J 3 3· 7----L 3 C 

40---3 8' 4 B EOUT 4 8 
4:] t: B SECONDARY PRIMARY 4 ~ B-. PRIMARY 

EEM 1983 

SERIES CONNECTED 230 V INPUT SECONDARY , 115 V INPUT 
SERIES CONNECTED PARALLEL CONNECTED PARALLEL CONNECTED 

OPTIONAL MOUNTING FRAMES AVAILABLE ON ALL STYLES (CONSULT FACTORY) 

For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078. Phone 605-665-9301 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2529 



560.0. TRANSFORMERS 

~ALy 
TC CONVERTER TRANSFORMERS 
FEATURES 
• High conversion efficiency from DC inputto filtered DC output 
• Designed especially for low-power solid state circuits • Designed for 
mounting on printed circuit boards • Miniature size for minimum space 
• Choice of encapsulated or open (impregnated) styles 

SPECIFICATIONS 
ELECTRICAL MECHANICAL 
Transformer Power Rating: 3 watts 
Isolation, Primary-Secondary: 50.0. volts 60. Hz, operating 

characteristics may be varied to suit specific applications by 
appropriate selection of circuit components 

Coating: Varnish dip coat or epoxy encapsulated 
Terminals: .0.15" thick, solder plated, varnish-free. Intended 

for p.e. board mounting. 

ENVIRONMENTAL TYPICAL APPLICATIONS 
Operating Temp. Range: -2Qoe to +8Qoe, intended for use in 

enclosed commercial and industrial applications 
Power supply for gas discharge display, battery-operated 
portable instruments, operational amplifier power supplies. 

TA and IA SERIES 
Telephone Coupling Transformers and Holding Coils 
FEATURES 
• Designed and built to meet telephone company requirements for data and 
voice access on leased private telephone lines or through the dial-up switched 
telephone network. • Provides line isolation, impedance matching, line 
balance, hybrid and holding coil applications. 

SPECIFICATIONS 
ELECTRICAL 
Frequency Response: ±.5 DB from 30.0. to 350.0. Hz 
Power Level: -45 DBM to +7 DBM 
Impedance Matching: ±1Q% from 30.0. to 350.0. Hz 
Return Loss: 

22 DB min. = TA 10.-0.3 
13 DB min. = TA 13-0.1 
14 DB min: = TA 14-0.1 
26 DM min. = TA 10.-0.1, TA 10.-0.2, TA 10.-0.4, 

TA 10.-0.5, TA 10.-0.6, TA 10.-0.7, 
TA11-Q1 

Longitudinal.Balance: Per FCC 68.310. 
Distortion: .5% max. 

ELECTRICAL CHARACTERISTICS 

MECHANICAL 
Coating: TA = Vacuum 

impregnated with 
polyester varnish. 

IA = Tough vinyl coating. 
Terminals: TA = Precision 

spaced PC type 
plug-in terminals. 

IA = #28 AWG teflon 
coated insulated 
terminals. 

Ag.1 Fig. 2 

~3 '3E p::J 
SEC~ 1 

PAl. 
:. .: SEC L;S 

SE~2 

Fig. 3 . Fig. 4 

::Jllr:: :~II 
Fig. 5 Fig. 6 

~5 t 

~E 
. 1 • I SEC. 

~t] 
SEC. 1 ~ P:~l · : 6--, 

~7--.J 
<I> 

• SE~ 2 1 SHIELD 

NO. OF TERMINAL 
MODEL PRIMARY SECONDARY FIGURE SCHEMATIC UNITS NUMBERS 

NO. APPLICATION IMPEDANCE IMPEDANCE LETTER FIGURE NO. REQ'D USED 

TA 10-01 HYBRID 600n 600n/600n c 2 1,2,3,4,5,6 

TA 10-02 COUPLING 600n 900n C 3 1,3,4,6 

TA 10-03 BRIDGING 4Kn 600n c 3 1,3,4,6 

TA 10-04 COUPLING 600n CT 600n CT C 2 1,2,3,4,5,6 

TA 10-05 COUPLING 600n 600n C 3. 1,3,4,6 

TA 10-06 COUPLING 900n 900n C 3 1,3,4,6 

TA 10-07 COUPLING 600n 600n A 3 1,3,4,6 

TA 11-01 HYBRID 600n 600n/600n C 1 ·2 1,2,3,4,5,6 

TA 13-01 COUPLING 600n 600n SPLIT B 5 2, 3, 5, 6, 7, 8. 
75 MA DC 

TA 14-01 COUPLING 600n 900n/600n D 6 1,2,3,4,5,6 
100/120 MA DC 

TA 12-01 HOLDING 2.0 H@60MA,1.3H@100MADC C 4 
COIL DCR.= 180n 

1,3 

IA 40-01 HOLDING 1.0 H@OMA,.8H @25MADC 4 
COIL DCR = 225n 

IA 50-01 HOLDING 1.0 H @ 0 MA, .8 H @ 40 MA DC 4 
COIL DCR = 113n 

For complete information write or phone 
DALE ELECTRONICS, INC., East Highway 5Q., Yankton, SD 570.78 • Phone 60.5-665-930.1 

560.0. 
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5600 TRANSFORMERS 

High Voltage Line Isolation 
Transformers In 
Oil Insulating Tanks 
FEATURES: 
'( Complete varnish impregnation under vacuum 
~ Epoxy anchoring 
~ Immersed in high grade insulating oil* 
~ Electrostatic shield between primary and secondary 

windings 

Transformer, High Voltage~ 
Filament Isolation Open Type 
Construction-Epoxy Coated 

High Voltage Filament Isolation Transformers 

Isolation 
Secondary Secondary kV de Size 

Type Volts Amps (Working) (AXBXq 

AD 3227 5 1 10 2% X 2'10 X 3V, 
AD 3231 5 3 10 3 X 2% X 3Th 

~ "AN" type connector provided for input connections 
~ Good regulation 

Model 
3--TR-1S0--11 

AD 3234 
AD 3226 
AD 3230 

5 
6.3 
6.3 

5 10 3% X 2% X 3% 
1 10 2% X 23/8 X 3% 
3 10 3 X 2% X 3112 

*Note: Shipped without oil to minimize transportation charges, 
except when otherwise specified in order. 

SPECIFICATIONS: 
~ Each model available with porcelain output insulator 
~ Models also available with two shielded polyethylene 

output cables in place of porcelain insulator 
~ Standard types available for 120V and 240V input lines 

in 1 :1, 1 :2, and 2:1 voltage ratios with other input and 
output voltages available upon request 

~ Recommended for industrial, research, and 
developmental applications 

Standard SOHz Types 

Model Max. kV de Tank Size (in.) 
No.' kVA Insulatior'! (W x D X H)" 

1-TR-30-XX 1 30 10X 12X 11 
1.5-TR-3O-XX 1.5 30 13 X 13% X 161', 

1-TR-50-XX 1 50 13 X 13'/0 X 16'1, 
3-TR-50-XX 3 50 13 X 13'/0 X 16'10 

1-TR-60-XX 1 60 9'1, X 12'10 X 13'10 
2-TR-60-XX 2 60 16'h X 16'h X 21'10 
3-TR-60-XX 3 60 16'h x 16'h X 21'10 
5-TR-60-XX 5 60 16'h X 16'h X 21'10 

3-TR-75-XX 3 75 16'h X 16'h X 22 

1-TR-l00-XX 1 100 20'/, X 171', X 17''118 
3-TR-l00-XX 3 100 20'14 X 17'h X 17'¥" 

3-TR-150-XX 3 150 15'h X 18'14 X 24 
5-TR-150-XX 5 150 15'h X 18'1, X 24 

0.5-TR-250-XX 0.5 250 25 X 33 X 370/" 
2-TR-250-XX 2 250 25 X 33 X 370/" 
3-TR-250-XX 3 250 29'/, X 29'1, X 36'10 
5-TR-250-XX 5 250 25 X 33 X 37V, 

4-TR-300-XX 4 300 39'h X 47'h X 50'h 

Insulator 
Height (in.)'" 

6 
6 

8'h 
8'h 

11 
11 
11 
11 

11 

14 
14 

19'h 
19'h 

28'14 
28'14 
28'14 
28'14 

35 
Models With Shielded Cables Instead 01 Porcelain Insulalor: 

0.5-CTA-250-XX 0.5 250 25 X 33 X 370/18 
2-CTA-250-XX 2 250 25 X 33 X 37\1" 
3-CTA-250-XX 3 250 29'1, X 29'1, X 36'10 
4-CTA-300-XX 4 300 25 X 33 X 37V, 
5-CTA-250-XX 5 250 39'h X 47'h X 50'h 

'Note: Add the following suffix in place of XX: 

For Suffix For Suffix 
120/120 11 240/120 21 
120/2,40 12 240/240 22 

**Note: Dimensions are nominal and outline drawings are available upon request. 
"'Note: If shielded polyethylene output cables are desired in place of porcelain 
insulator, deSignate part number with a "c" prefix. e.g .. 1-CTR-30-XX. 

DEl:. 

AD 3233 6.3 5 10 3% X 2% X 31fa 

AD 3238 5 1 20 4'h X 3 X 4 
AD 3239 5 3 20 4'10 X 31', X 4'10 
AD 3240 5 5 20 4% X 3% X 5110 
AD 3241 6.3 1 20 4';" X 3 X 4 
AD 3242 6.3 3 20 4'10 X 3'h X 4'10 
AD 3243 6.3 5 20 47/8 X 3112 X 5% 

AD 3247 5 1 30 4'/, X 3'h X 5 
AD 3248 5 3 30 5%X 3·% X 5% 
AD 3249 5 5 30 6% X 33/4 X 6% 
AD 3250 6.3 1 30 4'/, X 3'h X 5 
AD 3251 6.3 3 30 5314 X 33/4 X 5% 
AD 3252 6.3 S 30 6% X 3% X 6Y2 

All pnmanes: 115 volts, 60Hz. 

Transformer, High Voltage-Line Isolation 
Open Type Construction-Epoxy Coated 
FEATURES: 
~ Designed for continuous operation at rated voltage and 

power 
~ Epoxy coated, air insulated up to 30kV dc, oil insulated 

over30kVdc 
~ Well suited to applications requiring reliable isolated line 

voltage at power ratings up to 1 kVA 
. ~ Other higher voltage and power units available upon 

request 

SPECIFICATIONS: 
Primaries: 115V or 230V, 60Hz 
Secondaries: 115V 

Rating Size 
Type kVA (AXBXC) 

AD 1640 0.200 6'1oX4X5V, 
AD 1641 O.SOO 7'10 X 5'/, X 7'1, 
AD 1642 0.750 91f2X 65f'6 X8% 
AD 1643 1.000 8'hX8X9'1, 

AD 1644 0.200 8'hX4XS% 
AD 164S O.SOO 10V,X S% X 7'h' 
AD 1646 0.7S0 9'I,X6'14X8 
AD 1647 1.000 11V.X 6'10 X 8'/, 

AD 3060 0.2S0 8'hX 71f4X6V2 
AD 3061 0.500 9'I,X7X8'14 
AD 3062 0.750 10'hX 7'h X 9'h 
A03063 1.000 11 X9X9'h 

AD 3064 0.250 10X7X6';" 
AD 3065 O.SOO 11V4X71f4X8% 
AD. 3066 0.750 12'hX 7V, X 9'h 
AD 3067 1.000 12'14X9X9';" 

AD 3068 0.250 13V,X7V,X6'h 
AD 3069 0.500 13Y4X 7V. X 8'14 
AD 3070 0.750 14'hX 7';" X9'h 
AD 3071 1.000 14'14X9X9'h 

Mounting 
Dimensions Insulation 

(DXE) kV de Working 

4'hX3 10 
5'10 X 4V4 10 
7%X4'3f16 10 
6XS 10 

6'10 X 31', 20 
8X41f4 20 
71f2X 4'3j16 20 
8'1,X4% 20 

70/"X3'1, . 30 
·7'3j'6X 3V2 30 
8'h X 3'10 30 
8'14 X 3% 30 

8''1" X 3'10 40 
9'10 X 3'h 40 
10%X3% 40 
107AaX3% 40 

12 X 3'10 SO 
11'1aX3'h SO 
12V.X3% SO 
127A6X3% SO 

EEM 1983 For manufacturers' .sales offices refer to Manufacturers & Sales Offices Directory 
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5600 TRANSFORMERS 5600 

If you are designing a new part, 
modifying an existing one, making 
changes brought about by industry 
standards, or just looking for a new 
supplier • . . . ENDICOTT COIL should 
be your Source. 

For over 30 years, we have 
successfully met the component 
specifications of companies marketing 
a diverse . range of products including: 
Data Processing Equipment, Time 

Endicott Coil 

Keeping Devices, Relays, Switches, 
Motors, Clutches, Brakes, Office 
Equipment, Keyboards, Control Systems 
and Printing Equipment • just to 
mention a few. 

Whether you have short run or high 
volume needs, Endicott Coil's modern 
facility and experienced· personnel can 
deliver your parts, on time and to your 
specifications. 

~. t t Endicott. C. oil Co., Inc. 
22 Charlotte Street, 
Binghamton, New York 
Phone (607) 797-1263 
Telex 932411 

13905 

MAGNETIC COMPONENTS 
TO YOUR SPECIFICATIONS 

10 2532 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



Type CV Constant 
Voltage Transformer 
60VA thru 480 VA 

EEM1983 

Low BoyTM 
Low Profile 

mUNITED, ' 
TECHNOLOGIES 
HAMILTON STANOARD 
CONTROLS ' . 

3-73', 
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5600 

TOP VIEW 

TRANSFORMERS 5600 

FORM-TRANTM 
,For military style packaging of printed circuit board 
plug-in transformers- at commercial prices 

H 

FEATURES 
• Assures greater reliability. 
• Encapsulated in form fitting shells to 

protect against possible damage due 
to use of water soluble and other fluxes 
as well as electrolytic corrosion exper
ienced on open type construction. 

• Enhances physical appearance of your 
printed circuit board. 

• In addition to UL recognition modified 
"Form-Tran" packaging can be pro
vided that will meet safety require
ments valid in all member countries of 
the European Community and Canada. 

FORM· TRAN PACKAGING 
CAN BE PROVIDED FOR 
OUR STANDARD LINES OF 

PC/OPC* 
EL/DEL* 
MPC/OMPC* 

Simplify by inserting the letter 
"P" for mechanical configuration. 

• See following pages for part numbers 
and details. 

g I 

45 NOTCH INDICATES PIN 1 SIDE VIEW D~ 

Size L±.03 W±.03 H±.03 B±.010 

37 1.52 1.22 1.26 1.000 

50 1.77 1.30 1.44 1.100 

62 2.02 1.50 1.70 1.300 

24 1.70 2.32 1.42 2.100 

C±.010 

.840 

1.000 

1.125 

2.00 ' 

45 NOTCH INDICATES PIN " 

D±.010 EDIA. 

1.270 .125 
.132 

1.463 . 159 
. 169 

1.625 .159 
.169 

1.463 .159 
.169 ' 

BonOMVIEW 

RECOGNIZED COMPONENT 
UNDERWRITERS LABS INC • .. 

I . ~~25 FEDERAL AVENUE, KENILWORTH, NEW IERSEY 07033· (201) 24~3200 TWX 71~996-5!I93 8011-52&4048 
~'T~INC. ' , 

10 2534 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 5600 

Power Transformers-P.C. 
Recognized Component 
Underwriters Labs, Inc. 

r 
Eo 

1 

Single 115V Primary 
Type PC·S Pins 

BASIC SCHEMATIC 
Transformer can be 
connected in series 

or parallel. 

SERIES CONNECTED PARALLEL CONNECTED 

I~T".[fr:ry 
1~ rut} ---1,J~:~,,- PC TERMINAL 

(PLUG·IN MOUNTING) 

BRACKET AND CHANNEL FRAME MOUNTING AVAILABLE 

'"'IDE ON" 'RACKET r ff~-FOR SIZE 24' PIN B24 

T 
.,;~Ug";"'.... I ;2" 

,./ "'O~E'S '...:i:.. 

#-- H""----H 

HOW TO ORDER 

D PC - 10 - 2400 B 4 

I T 1".""",, .po' . L Mechanical Configuration 
. - Mounting 

Secondary Current 
(ma RMS) rating 

L--__ ~ __ Secondary Voltage 
(V RMS) rating 

L---------Transformer Series 
L--________ Primary Rating 

Size 
25 
37 
50 
62 
24 

VA 
1.0 
1.2 
4.4 

10 
24 

SERIES CONNECTED 

Dual 115/230V Primary 
Type DPC·8 Pins 

jo [5 
115V 

2 6 

jO.[7 115V 

4 8 

BASIC SCHEMATIC 
Transformer can be 
connected in series 

or parallel. 

PARALLEL CONNECTED 

11-- H --I O.~41 OlD = 0 ~ 
tAD 2 

LAD 3 1 5 AD· 

'-------1-',,,.t PC TERMINAL 
(PLUG·IN MOUNTING) 

BRACKET AND CHANNEL FRAME MOUNTING AVAILABLE 

6PIN 8 PIN 
L W H X A B 
1 1% 0.83 0.250 0.200 1.200 

1% 1'/8 13(, 0.312 0.200 1.000 
1510 1% Plo 0.400 0.250 1.100 
17/0 H(, 1510 0.400 0.250 1.300 
1518 2Y. 13/0 0.400 0.250 2.100 

Primary Rating 
No Letter 

C 
o 
E 
F 

Transformer Series 

115V 50/60 Hz 
230V 50/60 Hz 

115/230V50/60 Hz 
277V 50160 Hz 
332V 50/60 Hz 

6 pin 
6pin 
8 pin 
6 pin 
6 pin 

PC - Single Section Bobbin PC Transformers 
EL - "2 Section" Split Bobbin PC Transformer 

Secondary Voltage Rating - in volts RMS 
Secondary Current Rating - in ma RMS 
Mechanical Configuration 

A = Channel Frame Mounting - Style A - Screw Mount 
B = No Frame 
C = Channel Frame Mounting - Style C - PC to b Mount 
E = Channel Frame - No Mounting 
P = Potted - FORM·TRAWM Construction.available 

on sizes 37, 50, 62 and 24 only 

e ~~25 FEDERA~ AVENUE, KENILWORTH, NEW JERSEY 01003 • (2011 2~200 TWX 11 ~99~5993 8jI~526-4048 
~~~ . . . 

WI. 
Oz. 
2.5 
3 
5 
9 

12 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1· 2535 



5600 TRANSFORMERS 5600 

Power Transformers--P. C.' 
su 

SECONDARY RMS RATING 

Parallel 
Series @ 2x Current 

V.C.T. MA V MA Size 
10@90 5@180 25 
10@120 5@240 37 
10@440 5@880 50 
10@1000 5@2000 62 
10@ 2400 5@4800 24 

12.6@70 6@140 25 
12.6@ 100 6.3@200 37 
12.6@350 6.3@700 50 
12.6@ 800 6.3 @ 1600 62 
12.6@2000 6.3@4000 24 

"--" 
16@55 8@110 25 
16@75 8@150 37 
16@260 8@520 50 
16 @ 640 8 @ 1280 62 
16@ 1500 8@3000 24 

20@45 10@90 25 
20@60 10@120 37 
20@220 10@440 50 
20@500 10@1000 62 
20@ 1200 10@2400 24 

24@35 12@70 25 
24@50 12@100 37 
24@180 12 @360 50 
24@450 12 @ 900 62 
24@ 1000 12@ 2000 24 

""--" 
28@30 14@60 25 
28@40 14@80 37 
28@160 14@ 320 50 
28@360 14@720 62 
28@ 800 14@1.6A 24 

34@25 17@50 25 
34@35 17@70 37 
34@125 17@250 50 
34@300 17@600 62 
34@700 17@1400 24 

40@20 20@40 25 
40@30 20@60 37 
40@110 20@220 50 
40@ 250 20@500 62 
40@600 20@ 1200 24 

""- .- -
56@15 28@30 25 
56@20 28@40 37 
56@80 28@ 160 50 
56@ 180 28@360 62 
56@420 28@840 24 -_ .. ,,---" 

44@20 88@10 25 
88@15 44@30 37 
88@50 44@ 100 50 
88@120 44@240 62 
88@ 270 44@540 24 

120@8 60@16 25 
120@10 60@20 37 
120@ 35 60@70 50 
120@8S 60@170 62 
120@ 200 60@400 24 

--
180@5 90@10 25 
180@6 90@12 37 
180@24 90@48 50 
180@ 55 90@ 110 62 
180@130 90@260 24 

-
230@4 115@8 25 
230@5 115@10 37 
230@20 115@40 50 
230@40 115@80 62 
230@ 100 115@200 24 

RATINGS BASED DN 20% REGULATION. 

METHOD OF DETERMINING SECONDARY RMS CURRENT: 

PRIMARY 50/500 Hz 

• • * 
Single 115V Single 230V 

I 
Dual 115/230V 

6 Pin 6 Pin B Pin 

PC-l0-90B53 CPC-l0-90B53 DPC-l0-90B53 
PC-l0-120B1 CPC-l0-120Bl DPC-l0-120Bl 
PC-l0-440B2 CPC-l0-440B2 DPC-l0-440B2 
PC-l 0-1 000B3 CPC-l 0-1 000B3 DPC-l 0-1 000B3 
PC-l0-2400B4 CPC-l0-2400B4 DPC-l0-2400B4 

PC-12-70BS4 CPC-12-70B54 DPC-12-70BS4 
PC-12-100B5 CPC-12-100B5 DPC-12-100B5 
PC-12·350B6 CPC-12-350B6 DPC-12-350B6 
PC-12-800B7 CPC-12-800B7 DPC-12-800B7 
PC-12-2000B8 CPC-12-2000B8 DPC-12-2000B8 

"- -
PC-16-55B55 CPC-16-55B55 DPC-16-55B55 
PC-16-75B9 CPC-16-75B9 DPC-16-7SB9 
PC-16-260B10 CPC-16-260Bl0 DPC-16-260Bl0 
PC-16-640Bll CPC-16-640Bll DPC-16-640Bll 
PC-16-1500B12 CPC-16-1500B12 DPC-16-1500B12 

PC-20-45B56 CPC-20-45B56 CPC-20-45B56 
PC-20-60B13 CPC-20-60B13 DPC-20-60B13 
PC-20-220B14 CPC-20-220B14 DPC-20-220B14 
PC-20-500B15 CPC-20-500B15 DPC-20-500B15 
PC-20-1200B16 CPC-20-1200B16 DPC-20-1200B16 

PC-24-35B57 CPC-24-35B57 DPC-24-35B57 
PC-24-50B17 CPC-24-50B17 DPC-24-50B17 
PC-24-180B18 CPC-24-180B18 DPC-24-180B18 
PC-24-450B19 CPC-24-450B19 DPC-24-450B19 
PC-24-1000B20 CPC-24-1000B20 DPC-24-1000B20 

PC-28-30858 CPC-28-30B58 DPC-28-30B58 
PC-28-40B49 CPC-28-40B49 DPC-28-40B49 
PC-28-160850 CPC-28-160B50 DPC-28-160850 
PC-28-3S0851 CPC-28-360B51 DPC-28-360B51 
PC-28-800B52 CPC-28-800B52 DPC-28-800B52 

PC-34-25B59 CPC-34-25859 DPC-34-25B59 
PC-34-35B21 CPC-34-35B21 DPC-34-35B21 
PC-34-125B22 CPC-34-125B22 DPC-34,125B22 
PC-34-300B23 CPC-34-300B23 DPC-34-300B23 
PC-34-700B24 CPC-34-700B24 DPC-34-700B24 

"-

PC-40-20BSO CPC-40-20BSO DPC-40-20BSO 
PC-40-30B25 CPC-40-30B25 DPC-40-30B25 
PC-40-110B26 CPC-40-110B26 DPC-40-110B2S 
PC-40-250B27 CPC-40-250B27 DPC-40-250B27 
PC-40-600B28 CPC-40-600B28 DPC-40-S00B28 

PC-56-15B61 CPC-56-1SB61 DPC-5S-15B61 
PC-56-20B29 CPC-56-20B29 DPC-56-20B29 
PC-56-80B30 CPC-56-80B30 DPC-56-80B30 
PC-56-180B31 CPC-56-180B31 DPC-56-1BOB31 
PC-56-420B32 CPC-56-420B32 DPC-56-420B32 

PC-88-10B62 CPC-88-10B62 DPC-88-10B62 
PC-88-15B33 CPC-88-15B33 ' DPC-88-15B33 
PC-88-50B34 CPC-88-50B34 DPC-88-50B34 
PC-88-120B35 CPC-88-120B35 DPC-88-120B35 
PC-88-270B36 CPC-88-270B36 DPC-88-270B36 

PC-120-8B63 CPC-120-8B63 DPC-120-8B63 
PC-120-10B37 CPC-120-10B37 DPC-120-10B37 

, PC-120-35B38 CPC-120-35B38 DPC-120-35B38 
PC-120-85B39 CPC-120-85B39 DPC-120-85B39 
PC-120-200B40 CPC-120-200B40 DPC-120-200B40 

" PC-180-5B64 CPC-180-5B64 DPC-180-5B64 
PC-180-6B41 CPC-180-6B41 DPC-180-6B41 
PC-180-25B42 CPC-180-24B42 DPC-180-24B42 
PC-180-55B43 CPC-180-55B43 DPC-180-55B43 
PC-180-130B44 CPC-180-130B44 DPC-180-130B44 

PC-230-4B65 CPC-230-4B65 DPC-230-4B65 
PC-230-5B45 CPC-230-5B45 DPC-230-5B45 
PC-230-20B46 CPC-230-20B46 DPC-230-20B46 
PC-230-40B47 CPC-230-40B47 DPC,230-40B47 
PC-230-100B48 CPC-230-100B48 DPC-230-100B48 

RMS Secondary 
Recllfler Type Filter Type Current 
Full Wave Center Tap __ Choke Input .7 x DC Amps 
Full Wave Center Tap __ Capacitor Input __ 1.2 x DC Amps 
Full Wave Bridge Choke Input 1.0 x DC Amps 
Full Wave Bridge Capacitor Input __ 1.8 x DC Amps 

Recognized Component 
Underwriters Labs, Inc. 

Single 277V 
6 Pin 

Single 332V 
6 Pin 

EPC-l0-90BS3 FPC-l0-90B53 
EPC-l0-120Bl FPC-l0-120Bl 
EPC-l0-440B2 FPC-10-440B2 
EPC-l 0-1 000B3 FPC-l 0-1 000B3 
EPC-l0-2400B4 FPC-10-2400B4 

EPC-12-70B54 FPC-12-70BS4 
EPC-12-100B5 FPC-12-100B5 
EPC-12-350B6 FPC-12-350B6 
EPC-12-800B7 FPC-12-800B7 
EPC-12-2000B8 FPC-12-2000B8 

EPC-16-55B55 FPC-16-55B55 
EPC-16-75B9 FPC-16-7SB9 
EPC-16-260Bl0 FPC-16-260Bl0 
EPC-16-640Bll FPC-16-640Bll 
EPC-16-1500B12 FPC-16-1500B12 

EPC-20-45B56 FPC-20-45B56 
EPC-20-60B13 FPC-20-60B13 
EPC-20-220B14 FPC-20-220B14 
EPC-20-500B15 FPC-20-500B15 
EPC-20-1200B16 FPC-20-1200B16 

EPC-24-35B57 FPC-24-35B57 
EPC-24-50B17 FPC-24-50B17 
EPC-24-180B18 FPC-24-180B18 
EPC-24-450B19 FPC-24-450B19 
EPC-24-1000B20 FPC-24-1000820 

EPC-28-30858 FPC-28-30B58 
EPC-28-40849 FPC-28-40849 
EPC-28-160B50 FPC-28-1S0B50 
EPC-28-3S0B51 FPC-28-360851 
EPC-28-800B52 FPC-28-800B52 

EPC-34-25B59 FPC-34-25B59 
EPC-34-35B21 FPC-34-35B21 
EPC-34-125B22 FPC-34-125B22 
EPC-34-300B23 FPC-34-300B23 
EPC-34-700B24 FPC-34-700B24 

EPC-40-20BSO FPC-40-20BSO 
EPC-40-30B25 FPC-40-30B25 
EPC-40-110B2S FPC-40-110B26 
EPC-40-250B27 FPC-40-250B27 
EPC-40-S00B28 FPC-40-600B28 

EPC-56-15B61 FPC-56-15B61 
EPC-56-20B29 FPC-56-20B29 
EPC-56-80B30 FPC-56-80B30 
EPC-56-180B31 FPC-56-180B31 
EPC-56-420B32 FPC-56-420B32 

EPC-88-10B62 FPC-88-10B62 
EPC-88-15B33 FPC-88-15B33 
EPC-88-50B34 FPC-88-50B34 
EPC-88-120B35 FPC-88-120B35 
EPC-88-270B36 FPC-88-270B36 

EPC-120-8B63 FPC·120-8B63 
EPC-120-10B37 FPC-120-10B37 
EPC-120-35B38 FPC-120-35B38 
EPC-120-85B39 FPC-120-85B39 
EPC-120-200B40 FPC-120-200B40 

EPC-180-5B64 FPC-180-5B64 
E PC-180-6B41 - FPC-180-6B41 
EPC-180-24B42 FPC-180-24B42 
EPC-180-55B43 FPC-180-55B43 
EPC-180-130B44 FPC-l 80-130B44 

EPC-230-4B65 FPC-230-4865 
EPC-230-5B45 FPC-230-5B45 
EPC-230-20B46 FPC-230-20B46 
EPC-230-40B47 FPC-230-40B47 
EPC-230-100B48 FPC-230-100B48 
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5600 TRANSFORMERS 5600 

Economy Line of Split-Bobbin 
Miniature Power Transformers 

For printed circuit plug-in applications 

ATTRACTIVE PRICE SAVINGS IN QUANTITIES OF 500 AND OVER! 
Recognized Component 
Underwriters Labs, Inc. 

Available only in three types of channel frames as shown and in three different VA ratings these units are priced lower than our 
standard PC/OPC series and will afford substantial savings in larger quantity ranges. Additional savings can be realized if single 
secondary can be used in lieu of dual secondaries as shown. 

E'lectrical characteristics differ from our standard PC/DPC series. 

Style "c" channel frames supplied hot tin dipped to assure proper solderability. Other styles supplied electro tin plated. 

SECONDARY RMS RATING PRIMARY 50/60 Hz 

Parallel 
Series @2xCurrent Single 115V Dual 115/230V 

6 Pin SPin 
V.C.T. MA V MA Size 

10 @120 5@240 37 EL·l0·120*1 DE L·l0·120*1 
10 @440 5@880 50 EL·l0·440*2 DE L·l0·440*2 
10@1000 5@2000 62 E L·l 0·1 000*3 DEL-10-1000*3 

12.6 @ 100 6.3 @200 37 E L-12-1 00*5 DE L-12-100*5 
12.6 @350 6.3 @700 50 E L·12-350*6 DEL-12-350*6 
12.6 @800 6.3 @ 1600 62 E L·12-800*7 DE L-12-800*7 

16 @75 8@150 37 EL-16-75*9 DEL-16-75*9 
16 @260 8@520 50 EL-16-260*10 DE L-16-260*10 
16 @640 8@ 1280 62 E L-16-640*11 D EL-16-640*11 

20@60 10 @ 120 37 EL-20·1iQ* 13 DEL-20-60*13 
20 @220 10@440 50 EL-20-220*14 DEL-20-220*14 
20 @500 10 @ 1000 62 E L-20-500*15 DEL-20-500*15 
24@50 12 @ 100 37 E L-24-50*17 DE L-24-50*17 
24@180 12 @ 360 50 E L-24-180*18 DEL-24-180*18 
24@450 12 @900 62 EL -24-450* 19 DEL·24-450*19 
28@40 14@80 37 E L-28-40*49 DE L-28-40*49 
28 @ 160 14@320 50 E L-28-160*50 DEL-28-160*50 
28 @360 14@720 62 EL-28-360*51 DEL-28-360*51 
34@35 .17 @ 70 37 E L-34·35*21 DE L-34-35*21 
34@125 17 @250 50 E L-34-125*22 DEL-34-125*22 
34@300 17@600 62 EL-34-300*23 D EL-34-300*23 
40@30 20@60 37 E L-40-30*25 D EL-40-30*25 
40 @ 110 20 @220 50 EL -40-11 0*26 DEL-40-110*26 
40 @250 20 @500 62 E L-40·250*27 DEL-40-250*27 

56@20 28@40 37 E L-56-20*29 DE L-56-20*29 
56@80 28@160 50 EL-56-80*30 DE L-56-80*30 
56 @180 28@360 62 EL-56-180*31 DEL·56-180*31 

88@15 44@30 37 E L-88-15*33 DEL-88-15*33 
88@50 44@ 100 50 EL-88·50*34 DEL·88-50*34 
88 @ 120 44@240 62 EL-88·120*35 DEL-88-120*35 

120 @ 10 60@20 37 EL-120-10*37 DEL-120-10*37 
120 @ 35 60@70 50 EL-120-35*38 DE L-120-35*38 
120 @85 60 @ 170 62 EL-120-85*39 DEL-120-85*39 
180@6 90@12 37 EL-180-6*41 DEL-180-6*41 
180 @24 90@48 50 EL·180·24*42 DEL·180-24*42 
180@55 90@ 110 62 EL·180·55*43 DEL-180·55*43 

230@5 115@10 37 EL-230-5*45 D EL-230-5*45 
230 @20 115@40 50 EL-230-20*46 DEL-230-20*46 
230 @40 115 @80 62 EL-23040*47 D EL-230-40*47 

(*) Specify letter "E", "A" or "C" for mounting style of channel frame required. 

,For FORM-TRAN® construction use letter "P". See eem page 1-2534 for ordering information. 
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5600 

Style E 
Channel Frame 

Style A 
Channel Fr!lme 

Style C 
Channei Frame 

SIZE 

37 

50 

62 

• for size 3' & 50 = .13 
for size 62 = .19 

0 E F 

1-1/2 1-1/8 1-7/32 

1-23/32 1-1/4 1-13/32 

1-31/32 1-7/16 1-21/32 

TRANSFORMERS 5600 

G 

2-1/16 

2-3/8 

2-13/16 

P.C. BOARD LAYOUT 
(CIRCUIT SIDE) 

Recommended PC Hole Dia. = 0.052 

I . 
1--1;1---1 

--;-2-1-- 1+---r:: 
. I ttT ·+S~3 

+6.+-4' T 

r ,t-J.~ I--R---J 

.-t2-+--1E' 
H -+S+.-3' T 

I -t' ,T L26-r4 
. 

r--~-----! 

-~8---t--'1!i· S· . 7- . ·2 ~.-=t=:--. S 
.,.6 . -----!- 3·. s 
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. rg' 'J [ffiEJ 
i-~--i 

. ~±111 . .,-7- . ·-2 5 
H ·1r6-~·3 

Lt-S--+'-4~. 

'~. 
J = 0.190 DIA. 

. L 

GoT ,18PINI 

, R~ t--I 
. ·-478 ·1 . . 5 

K '"il'7 I .2. 
I ·~6I-3· 5 

T' 5 ·+S-+-·4·· 
I . I ' 
~ . 

c::::J 

H K R S T 
WGT. 
OZ. 

1.75 10422 1.000 .200 0.312 3 

2.00 1.672 1.100 .250 00400 5 

2.38 1.922 1.300 .250 DADO 9 
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5S00 TRANSFORMERS 

Miniature Plug-In 
Power Transformers 

For triple-output regulated supplies 
This line was designed around our standard PC and LP Series and is specified in terms of DC output. 

Size "V" available with single primary only. 
Sizes "X" and "Y" available with single or dual primary. 
Sizes "S" and "12" available with dual primary only. 
1000V hipot is standard on Sizes "V", "X" and "Y" 
1500V hipot is standard on Sizes "S" and "12". Recognized Component 

Underwriters Labs, Inc. 
IDEAL FOR MICROPROCESSOR APPLICATIONS 

TYPE MPC AND DMPC 

Size L W H a.pin 10.pin 8 Lbs. 

V 1·5/8 1·1/4 1·3/8 0.250 0.200 1.100 0.31 
X 1·7/8 1·7/16 1·5/8 0.250 0.200 1.300 0.56 
Y 1·5/8 2·1/4 1·3/8 0.250 0.200 2.100 0.75 

MPC and DMPC's also available with channel frames see eem page 1 0 2838 or FORM-TRAN® Construction 
See eem 10 2535 for ordering information. 

TYPE MPL 

Size 

6 
12 

115 V 
(8 Pinl 

MPC·V·12Bl 
MPC·V·1582 
MPC·X·12Bll 
MPC·X-15B12 
MPC·Y·12B21 
MPC·Y·15B22 

N/A 
N/A 
N/A 
N/A 

L 

1·7/8 
2·1/2 

GWI 

~ MPC 
I I 

~!f-- o~o I-

115 VOLTS 
5 DC OUTPUT DIIE: FOR5VOLT 

50 60 HZ E 6 FOR· 12 VOL T 
2 7 QR·15VOLT 

8 DC OUTPUT 

Part Number 

SCHEMATIC 

w 
1·9/16 
2.000 

H 

0.850 
1.0S5 

, 
, 
4 

3 

Primary 50/60 Hz 
115/230 V 

(10 Pinl 
N/A 
N/A 

DMPC·X·12B31 
DMPC·X·15B32 
DMPC·Y·12B41 
DMPC,Y·15B42 

MPL·S·12B51 
MPL·S·15B52 
MPL·12·12BSI 
MPL·12·15BS2 

II 

II 

rL~ 

19· H r----
L 

18 

~1-_II"040 

1345 

0 ----
2 Ii 78 

5 

6 
7 

, 
9 

'0 

BPIN 

A 

1.600 
2.000 

Output #1 

5VDC 180ma 
5VDC 180ma 
5VDC 360ma 
5VDC 3S0ma 
5VDC 835ma 
5VDC 835ma 
5VDC 135ma 
5VDC 135ma 
5VDC 270ma 
5VDC 270ma 

irwl iL-j 

T~ U DMPC L 
18 

02--1!I-- I -r- I. -11-- 04 

i---B--I -i I- 200 

12567 

,0 II E5 FOR5VOLT 6 DC OUTPUT Q 115230VOlT2:3 7 
5060HZ 3~ E8 FOR-12VOLT 

B 

0.375 
0.500 

4 ~o g~ o~~~8~ T 

SCHEMATIC 

C 

0.187 
0.250 

'15 230 VOLT 
50 60HZ 

.~~J_ 
348910 
IOPIN 

Lbs. 

0.43 
0.S8 

'J E: FORSVOLT 
DC OUTPUT 

2 7 

3J E8 FOR·12VOLT OR· 15 VOLT 
9 DC OUTPUT 

4 
10 

SCHEMATIC 

DC OUTPUT 

Output #2 Size 

±12VDC 35ma V 
±15VDC 30ma V 
±12VDC SOma X 
±15VDC 50 rna X 
±12VDC 150ma Y 
±15VDC 130ma Y 

±12VDC 40ma S 
±15VDC 35ma 6 
±12VDC 85ma 12 
+15VDC 70ma 12 

~fG
® . 
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5600 TRANSFORMERS 

Miniature Split-Bobbin 
Plug-in Power Transformers· 

For printed circuit applications 

Part Number SECONDARY RMS RATING SPLIT BOBBIN - HIGHLY ISOLATED 
Single 115V Dual 115/230V 

6 Pin B Pin Series Parallel 
ST 2-10841 DST 2-10841 10V C.T.@O.llA SV@0.22A 
ST 3-1081 DST 3-1081 10V C.T. @ 0.2SA SV@O.SA 
ST 4-1082 DST 4-1082 10V C.T. @0.6A SV@1.2A 
ST S-1083 DST S-1083 10V C.T.@1.2A SV@2.4A 
ST 6-1084 DST 6-1084 10VC.T.@2A SV@4A 
ST7-108S1 DST 7-10851 10V C.T. @3.6A 5V@7.2A 
ST 2-12842 DST 2-12842 12.6V C.T. @ 0.09A 6.3V@0.lBA 
ST 3-1285 DST 3-1285 12.6V C.T. @ 0.2A 6.3V@D.4A 
ST 4-1286 DST4-1286 12.6V C.T. @D.5A 6.3V@1.DA 
ST 5-1287 DST 5-1287 12.6V C.T. @ 1.DA 6.3V@2.DA 
ST 6-128B DST 6-128B 12.6V C.T. @ 1.6A 6.3V@3.2A 
ST 7-12852 DST7-12852 12.6V C.T. @ 2.B5A 6.3V@5.7A 
ST 2-16843 DST 2-16843 16V C.T.@D.D7A BV@D.14A 
ST 3-1689 DST 3-1689 16V C.T. @D.15A BV@D.3A 
ST4-1681D DST4-16Bl0 16V C.T. @ O.4A BV@O.BA 
ST 5-16811 DST 5-16811 16V C.T. @O.BA BV@1.6A 
ST 6-16812 DST 6-16812 16V C.T. @ 1.2SA BV@2.5A 
ST7-16853 DST 7-16853 16V C.T. @ 2.25A BV@4.5A 
ST2-20B44 DST 2-20844 20V C.T. @ 0.055A 10V@0.11A 
ST 3-20B13 DST 3-20813 20V C.T. @0.12A 10V@0.24A 
ST 4-20814' DST 4-20814 20V C.T. @ 0.3A 10V@ 0.6A 
ST 5-20815 DST 5-20815 20V C.T. @ 0.6A 10V@1.2A 
ST 6-20816 DST 6-20816 20VC.T. @lA 10V@2A 
ST 7-20854 DST7-20854 20V C.T. @ 1.BA 10V@3.6A 
ST 2-24845 DST 2-24845 24V C.T. @ 0.045A 12V@0.09A 
ST 3-24817 DST 3-24817 24V C.T. @ O.lA 12V@0.2A 
ST 4-2481B DST 4-2481B 24V C.T. @ 0.25A 12V@0.5A 
ST 5-24819 DST 5-24819 24V C.T. @ 0.5A 12V@1.0A 
ST 6-24820 DST 6-24B20 24V C.T. @ O.BA 12V@1.6A 
ST7-24855 DST 7-24855 24V C.T. @ 1.5A 12V@3.0A 
ST 2-2B846 DST 2-2B846 2BV C.T. @ 0.04A 14V@0.OBA 
ST 3-2B821 DST 3-2B821 2BV C.T. @ 0.OB5A 14V@0.17A 
ST 4-2B822 DST 4-2B822 2BV C.T. @ 0.2A 14V@0.4A 
ST 5-2B823 DST 5-2B823 2BV C.T. @ 0.42A 14V@0.B4A 
ST 6-2B824 DST 6-2B824 2BV C.T. @ 0.7A 14V@ l.4A 
ST7-2B856 . DST 7 -2BB56 2BV C.T. @ 1.3A 14V@2.6A 
ST 2-36847 DST 2-36847 36V C.T. @ 0.03A lBV@0.06A 
ST 3-36825 DST 3-36825 36V C.T. @ 0.065A lBV@ 0.13A 
ST 4-36826 DST 4-36826 36V C.T. @ O.17A lBV@0.34A 
ST 5-36827 DST 5-36827 36V C.T. @ 0.35A 1BV@0.7A 
ST 6-3682B DST 6-36828 36V C.T. @0.S5A 1BV@ 1.lA 
ST 7-36857 DST7-36857 36VC.T.@lA 18V@2A 
ST 2-4B84B DST 2-4B848 4BV C.T. @ 0.023A 24V@0.046A 
ST 3-4B829 DST 3-4B829 4BV C.T. @ 0.05A 24V@0.lA 
ST 4-4B830 DST 4-4B830 4BV C.T. @ 0.125A 24V@0.25A 
ST 5-4B831 DST 5-4B831 4BV C.T. @ 0.25A 24V@0.5A 
ST 6-4B832 DST 6-4B832 4BV C.T. @ 0.4A 24V@0.BA 
ST 7-4B85B DST 7-4B858 4BV C.T. @ 0.75A 24V@ 1.5A 
ST2-56849 DST 2-56849 56V C.T. @ 0.02A 2BV@0.04A 
ST 3-56833 DST 3-56833 56V C.T. @ 0.045A 2BV@0.09A 
ST 4-56834 DST 4-56834 56V C.T.@O.llA 28V@0.22A 
ST 5-56835 DST 5-56835 56V C.T. @ 0.22A 28V@0.44A 
ST 6-56836 DST 6-56836 56V C.T. @ 0.35A 28V@0.7A 
ST 7-56859 DST 7-5B859 5BV C.T. @ 0.B5A 2BV@1.3A 
ST 2-120850 DST 2-120850 120V C.T. @O.OlA 60V@0.02A 
ST 3-120837 DST .3-120837 120V C.T. @ 0.02A 60V@0.04A 
ST 4-120838 DST 4-120838 120V C.T. @ O.OSA 60V@0.lA 
ST 5-120839 DST 5-120839 120V C.T. @ O.lA 60V@0.2A 
ST 6-120840 DST 6-120840 120V C.T.@0.16A BOV@0.32A 

115:~ c: 
~/~~C: 

I PIN 
- TYPEST 

:JC 
'DC' 1151230Y 

50/60 HI 
I • • 

BPIN 
TYPEDST 

TRANSFORMERS WOUND ON A SPLIT BOBBIN PERMIT 
THE PRIMARIES AND SECONDARIES TO BE WOUND 
SIDE BY SIDE RATHER THAN ONE OVER THE OTHER. 

FEATURES ARE: 
2500 V RMS Hipot 
Elimination of electro-static shield 
No cross-overs of primary and secondary leads 
Class S insulation - 130°C 

Transformers can be supplied with single 115V or 
115/230V, 50/60 HZ dual primaries. Secondaries can 
be series or parallel connected. 

rr=:l-1l 
PC TERMINAL iDr ~[Er L~ I :: l = B I ~ 0.041 : = 

LE j C r- C-4 

," ~ 
~~UTr~NJN2s'N3GlE II _ I' 

PRIMARY VERSIONS 
CLEARANCE HOLE FOR 
OPTIONAL MTG. SCREW ,. 
AND NUT, 

Size VA L W H ML A B C 
2 1.1 1% 1110 1~6 -- .250 .250 1.200 
3 2.4 Pia lYo lK6 -- .250 .250 1.200 
4 6 15/0 1~6 1~6 lJ{6 .250 .350 1.280 
5 12 Blo 1'<6 1J<6 1Y4 .300 .400 1.410 
6 20 2Y4 F/o lJ<6 lY2 .300 .400 1.600 
7 36 25/0 2K6 1'<6 t .400 .400 1.850 

5600 

Lbs. 
0.17 
0.25 
0.44 
0.70 
0.80 
1.10 

ST7-120860 DST 7-120860 120V C.T. @ 0.3A 60V@0.BA tSize 7 has4 mig. holes on 2~.x 1% centers for a #6 screw. Need not be nylon, 

RECOGNIZED COMPONENT 
UNDERWRITERS LABS INC. 

~fE® . 
... 725 FEDERAL AVENUE, KENILWORTH, NEW JERSEY 07033. (201) 245·3200 TWX 710·996-5993 800·526·4048 
.. INC. 
1·2540 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 5600 

Miniature LO-PROFILE· 
Plug-in Power Transformers 

For printed circuit applications 

Three sizes: 2.5VA - 0.650 inches high/6VA - 0.850 inches high/12VA -1.065 inches high 

2.5VA - 0.650" HIGH 

6VA - 0.850" HIGH 12VA -1.065" HIGH 

SECONDARY· 
Part No. SlzI Series Parallel 

LP 10-250-823 2 10VC.T.@250MA 5V@500MA 
LP 10-600-81 6 10V C.T. @ 600MA 5V@1.2A 
LP 10-1200-82 12 10V C.T.@1200MA 5V@2.4A 
LP 12-200-824 2 12.6V C.T. @ 200MA 6.3V@400MA 
LP 12-450-83 6 12.6V C.T.@450MA 6.3V@900MA 
LP 12-900-84 12 12.6V C.T. @900MA 6.3V@1.BA 
LP16-150-825 2 16V C.T.@ 150MA BV@300MA 
LP 16-350-85 6 16V C.T. @ 350MA BV@700MA 
LP 16-700-86 12 16V C.T. @ 700MA BV@1.4A 
LP 20-125-826 2 20V C.T. @ 125MA 10V@250MA 
LP 20-300-87 6 20V C.T. @ 300MA 10V@600MA 
LP 20-600-8B 12 20V C.T. @ 600MA 10V@ 1.2A 
LP 24-100-827 2 24V C.T. @ 100MA 12V@200MA 
LP 24-250-89 6 24V C.T. @ 250MA 12V@500MA 
LP 24-500-810 12 24V C.T. @ 500MA 12V@1A 
LP 34-75-828 2 34V C.T. @ 75MA 17V@ 150MA 
LP 34-170-811 6 34V C.T. @ 170MA 17V@340MA 
LP 34-340-812 12 34V C.T. @ 340MA 17V@6BOMA 
LP 40-60-829 2 40V C.T. @ 60MA 20V@ 120MA 
LP 40-150-813 6 40V C.T. @ 150MA 20V@300MA 
LP 40-300-814 12 40V C.T. @ 300MA 20V@600MA 
LP 51i·45-B30 2 56V C.T. @ 45MA 28V@90MA 
LP 56-100-815 6 56V C.T. @ 100MA 28V@200MA 
LP 56-200-816 12 56V C.T. @ 200MA 28V@400MA 
LP 66·28-831 2 BBV C.T. @ 28M A 44V@56MA 
LP 88·65-817 6 B8V C.T. @ 65MA 44V@ 130MA 
LP 88·130·81B 12 88V C.T.@ 130MA 44V@260MA 
LP 120·20-832 2 120V C.T. @ 20MA 60V@40MA 
LP 120-50-819 6 120V C.T. @ 50MA 60V@ 100MA 
LP 120·100-820 12 120V C.T.@ 100MA 60V@200MA 
LP 230-10·833 2 230V C.T. @ 10MA 115V@20MA 
LP 230·25·821 6 230V C.T. @ 25MA 115V@50MA 
LP 230-50·822 12 230V C.T. @ SOMA 115V@100MA 

EWC's lo·proflle, plug-In power transformers are designed for low height, 
critical pc board applications in semiconductor control and instrumentation. 
Interchangeable with those of other manufacturers, the units are for use 
in single, dual or reference dc supplies, or isolated control circuits. 

EWC TRANSFORMERS FEATURE: 
• Non-concentric winding, achieved by secondary being wound alongside 

primary rather than directly over it, to lower inter-winding capacitance, 
thus eliminating the use of an electro-static shield. 

• Hum-bucking (semi-toroidal) construction to diminish radiated magnetic 
lield and balanced winding. 

• Lo-profile design permitting close card spacing: 3/4" lor 2.SVA units, 
1" lor 6VA units and 1114" lor 12VA units. 

• Dual Primaries: 11S/230V, SO/60 Hz 
• 1SOOV RMS HIPoT 

~o 
PRIMARIES J C 
115/23OV 

N <.0 .041 50/1OH. 

J C ~ . 

~ : t! PC TERMINAL ::::::q II') PlUG·IN 
l ~ ~ MOUNTING 

r- • ----I L. m:t''' q p~ 
~ ·IIIIJICATES LIKE POlARITY 

Size L W H A B Oz. 
2 F/8 11<6 0.650 1.600 0.375 5 
6 17/8 11<6 0.850 1.600 0.375 7 

12 2112 2 1.065 2.000 0.500 11 
.. 'RegulatIon of S,ze 2 and 6 unots IS 30%, I.e., no load-secondary voltage 

is 30% higher Ihan full load. Regulation of Size 12 units is 20%. 

RECOGNIZED COMPONENT 
UNDERWRITERS LABS INC. 

'i\\ 

~fE
® . 

.. . • 725 FEDERAL AVENUE, KENILWORTH, NEW JERSEY 07033 • (201) 245·3200 TWX 710-996·5993 800·526·4048 
_ INC. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2541 
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5600 TRANSFORMERS 

IF~~]{p~g~~ DIV. 
MORLAN & ASSOCIATES, INC. 
6625 McVEY BLVD. - WORTHINGTON, OHIO 43085 

SPLIT-CORE CURRENT TRANSFORMERS 

DESCRIPTION: This split-core current transformer was designed for easy 
installation on large bus or wire conductors in order to make electrical 
load surveys or for continuous monitoring of current. 

APPLICATION: To be used with any 5 amp indicating or recording am
meter or amp or watt transducer. Also useable with indicating or record
ing clamp-on ammeter. 

CONSTRUCTION: Directional silicon steel is used for the flexible core. 
Secondary windings are of copper. Unit is encapsulated in silicon rubber 
which protects against moisture, dirt, oil and corona. Remains flexible 
from -45° to +200°C. . 

INSULATION LEVEL: 600VAC - can be used over insulated conductors 
on higher voltage circuits. 

SAFETY FACTOR: Secondary voltage limited to less than 50VAC when 
secondary leads are open circuited. 

SECONDARY LEADS: 12 feet long with spade connectors. 

COLOR: Transformer (red) - leads (yellow). 

5600 

PHONE 

(614) 889-6152 

NOTE: Open split-core with a twisting 
motion only. 

4" 1.0. 

ru 0 I I' 
1 I I 
1 I I 
11-4"_1 I I 

i I .I 
11/4"-1 f-- 1¥2"-+i' f-- , 

I I I I 

6" 1.0. 

ru , 
81/2" 0 1_---I' 

1 I I 
1 I I 
11-6"_1 I I 

l1f2" .-..: 
I 

11/4"-1 f-- f--
I I I 

8" 1.0. 

ru 101h." 0 1_---I' 
I I I 
1 I I 
11- 8"-1 I I 

I I lW,-I f-- l1f2"~ f--
I I I 

CURRENT INSIOE DIAMETER BURDEN THERMAL 
RATIO 4" 6" 8" CAPACITY ACCURACY FACTOR NOTES 

300/5 X X - 2VA 4% 1.25 
400/5 X X - 2VA 4% 1.25 
500/5 X X - 3VA 3% 1.25 
600/5 X X - 3VA 3% 1.25 
800/5 X X - 5VA 2% 1.5 Other ratios available 

1000/5 X X - 1 OVA 2% 2.0 3 amp secondary available 
1200/5 X X - 1 OVA 2% 2.0 Loop coil multiplier available 
1500/5 X X X lOVA 2% 2.0 Special lead lengths available 
2000/5 - X X lOVA 2% 2.0 
2500/5 - X X 10VA 2% 2.0 
3000/5 - X X lOVA 2% 1.5 
3500/5 - X X 1 OVA 2% 1.5 
4000/5 - X X lOVA 2% 1.25 
5000/5 - X X lOVA 2% 1.25 
6000/5 - - X 1 OVA 2% 1.25 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2543 



5600 TRANSFORMERS 5600 

.. REED ftIIINS .. OBMEB CO., INC. 
MIL-T-27 COMPONENTS 

TRANSISTOR SUPPLY TRANSFORMERS 
TST SERIES 

Manufactured and Guaranteed to 
Specifications MIL-T-27 

TST -6 - Frequency 57 Hz to 63 Hz - Primary 
---rrs volts units with· primary 115 and/or 

230 volts 
TST -4 - Frequency 3BO Hz to 1000 Hz-
-- Primary 115 volts 

TST units can be supplied in commercial type construction 
(channel or shell type with leads). 

D.C. to RMS Conversion Chart 

hsistiveOl'llMIudllfelNd$ C.,.dli .. lGads 

flllIWawe fuliWlV' runw,.. flIIW,., 
&enIeIT.pped "ldp Cenltrhllped .. ,.,. 

ERMS .. ~·n[d~ [RMSE;I.IIUC [lIMs·I.Ude ERMS- .,Ede 

I.MS- .J5ldc 1.1I5 .. 1.05Idc I.M5 .. I,lldc IUS- USlcIt 

UC_lftOllldiIKllICIevoll.pd'OPICIOls,uctOllndwollqedloPICIOSSOnIlliDde1o,F,W.C.T.nd.aUIIt 
IIrDP·craut.odiodesIOlf.W.Brid". 

R.M.S. Qulput 
Part No. Volt Amp 

TSn")-1 6.3 CT .30 
TST(··)·2 6.3 CT .60 
TSn··)·3 12.6 Split .80 
TST(··)·4 12.6 Split 1.5 
TST( .oj·5 12.6 Split 2.0 
TSn·O)·6 25.2 Split 1.5 
TSn")·7 25.2 Split 4.0 
TSno·)·8 30 Split .50 
TST(·0)·9 30 Split 1.0 
Tsnooj.lo 30 Split 1.5 
TSn··)·u 30 Split 2.0 
TST(·°)-l2 40 Split .50 
TST(··)·13 40 Split 1.0 
TSno·)·14 40 Split 1.5 
TST(°')-I5 40 Solit 2.0 
TST(°·)·16 50 Split .50 
TST(°'H7 50 Split 1.0 
TSn·O)·18 50 Split 1.5 
TST(··)·19 so Split 2.0 
TST(·0)·20 6OSolit .so 
TST(·0)·21 60 Split 1.0 
TST(··l·22 60 Split 1.5 
TST( ")·23 70 Split .50 
TST(··)·24 70 Split 1.0 
TST(0·)·25 70 Split 1.5 

TST1··)·26 SO Split .25 
TST '°)·27 SO Split .so 
TSn··)·28 805plit 1.0 
TST(0·)·29 90 Split .25 
TST("j.30 90 Split .50 
TST(··)·31 90 Split 1.0 
TST(··)·32 100 Split .25 
T5T(0·)·33 100 Split .50 
T5Tlo·).34 100 Split 1.20 

MIL CASES, 
NOMINAL 
DIMENSIONS, 
INCHES 

. Case 
-4 -6 
AH AH 
AH AJ 
AJ EB 
AJ FA 
AJ GB' 
EB GA' 
GB JA' 
AJ FA 
AJ GB' 
EB GA' 
FA HA' 
AJ FA 
EB GA' 
FA HA' 
FA JB' 
AJ GB' 
FA GA' 
FA JB' 
GB JAo 
AJ GB' 
FA HA' 
FA JA' 
EB GA' 
FA JB' 
GB JA' 
AJ FA 
EB GA' 
FA JBO 
AJ GBo 
EB GAo 
FA JA' 
AJ GB' 
FA GA' 
GA KB' 

Catallll 
No. 

MaA 1 

MGA2 

MBA 3 

MGA4 

MGAS 

MGA6 

MaA·7 

Mall 

.. GAl 

STANDARD MILITARY AUDIO TRANSFORMERS 
Frequency Response 300-10,000 Hz ±2 DB 

Max. 
Impedance Level Power 

T,pe in Dhms Level 
Application Desllnation Prlmar, Secondarr Ralio DIM 

Transformer; interstage, single or 
90,000 

10,000 split and 1,3 +15 
P.P. plates to single or P.P. grid TF4RXI5AJ C.T. C.T. overall 
Transformer; matching 600 ohm 600 4,8,16 . 6.12:1 +33 
line to voice coil. TF4RXI6AJ split overall 
Transformerj input, 600 ohm 600 135,000 
line 10 single Dr P.P. grids. TF4RXIOAJ split C.T. 1:15 +15 
Transformer; matching, 600 ohm 600 600 
line to 600 ohm line. TF4RXI6AJ split splil 1:1 +15 
Transformer; output, single plate 
7.600 ohm, 4,800 ohm to 600 7,600 tap 600 
ohm line. TF4RXI3AJ @4,BOO split 3.56:1 +33 
Transformer; output, single plate 
7,600 ohm, 4,BOO ohm to 7,600 tap 
voice coil. TF4RXI3AJ @4.BOO 4,8.16 2I.B:I +33 
Transformer; output. single Or 15,000 600 
P.P. plates to 600 ohm lin'. TF4RXI3AJ C.T. split 5:1 +33 
Transformer; output, P.P. plates 24,000 600 

to 600 ohm line. TF4RXI3AJ C.T. split 6.32:1 +30 
Transformer; output, P.P. plates 60.000 600 
to 600· ohm line. TF4RXI3AJ C.T. split 10:1 +27 

Prl. Max. 
D.C. D.C. 

Per Side unbal· 
in Ma ance Cas 

10 10 AJ 

0 0 AJ 

0 I!-~ 
0 0 AJ 

40 40 AJ 

40 40 AJ 

10 10 AJ 

10 ........!... -~ 
10 I AJ 

STANDARD MILITARY POWER AND FILAMENT TRANSFORMERS 
Primary 105/115/125V 60-

SINGLE PHASE 400 Hz • AND THREE PHASE 60 AND 400 liz TRANSFDRMERS CAN BE SUPPLIED ON SPECIAL ORDER. 
Calalol MIL·T·27 -

Fil. No.2 I No. T,pe Desllnatlon Hi Volt D.C. Volls D.C. Amps Fil. No.1 Case 
MGP 1 TF4RX03HAOOI 200/100/01100.'200 IB5 .070 5 6. 3V @ 2A 6.3V@3A 

I 

HA 
MGP2 TF4RX03JB002 6!!O C.T. 260 .070 5/6. 3V ~ 2A 6. 3V@ 4A JB 
MGP3 TF4RX03KB006 650 C.T. 245 .150 6.3V . 5A 5V i 3A KB 
Map 4 TF4RX03LB003 BOO C.T. 318 .175 5V@3A 6.3V 8A LB I MGP 5 TF4RX03MBD04 900 C.T. 345 .250 5V@3A 6.3V BA MB i MGP 6 TF4RX02KBOOI 700 C.T. 255 .250 KB 
Map 7 TF4RX02LB002 1100 C.T. 419 .250 LB 
MGPa TF4RX02NB003 1600 C.T. 640 .250 N8 

MIL·T·27 Secondar, Secondar, Secondar, 
CatalDI No. T,pe Desllnatlon Yoll. Curr.nl Amps Test Volls RMS Casl 

MGF 1 TF4RXOIEB002 2.5 3.0 2,500 EB 
MaF 2 TF4RXOIGB003 2.5 10.0 2.500 GB 
MaF 3 TF4RXOIFB004 5.0 3.0 2,500 FB 
MaF 4 TF4RXOIH8005 5:0 10.0 2.500 HB 
MGF 5 TF4RXOIF8006 6.3 2.0 2,500 FB 
MGF 6 TF4RXOIGB007 6.3 5.0 2,500 GB 
MaF 7 TF4RXOlJBOOB 6.3 10.0 2,500 J8 
MaF • TF4RXOIKBOO9 6.3 20.0 2.500 KB 
MaF 8 TF4RXOlJB012 2.5 10.0 10,000 JB 
MGF10 TF4RXOIKBO!3 5.0 10.0 10.000 ~B 

PULSE TRANSFORMERS 
Pal •• T.d Chil_ 

I .... • Low D_lon Volt ••• loti. 
Catalol Blocldn. ..... PoWer Pul •• Vol ... _ MI ..... Duly No. of ~~~ Im~lIIc. Ca, • 

N •• MILT ... 0. •. Coupllns Oul.,ut Kilovolt. second. Rat. WlndlDIS Ohm. N •• 

'MPT:1 ---
TF4RXI5YY v v 0.25fO.15fO.15 0.2-M .004 I 0.7 250 DM·IO 

MI'I"·I TFlWluyY v v 0.25fO.15 0.2-1.0 .004 I 0.7 ISO DM.IO 

~ ---- ---------
"TF4RXUYY v v 0.SfO.Sto.5 0.1-1.5 .001 I 1.0 250 DM.II ---- ------

MI'I"-4 TF4RXI5YY v v 0.5fO.5 0.1.1.5 .001 I 1.0 150 DM.II ----
~ ------------

MPT·5 TF4RXUYY v 0.5fO.'fO.' 0.5.2.0 .002 3 1.0 .00 DM.20 

~ TF4RXUYY v v 0.5/0.5 0;5.1.0 .002 2 r,:o 500 DM.!O 

'MPr:7 ---- -----------
TF4RX35YY v v v 0.7fO.7fO.7 O.S·I.' .002 3 I.' 200 DM.18 

---------- I--
MPT .. TF4RX3.yy v v v 0.7fO.7 0.'.1.5 .002 • 1.5 200 DM-II 

I MPT.9 --------------
TF4RXUYY v v .,; 1.0/1.0/1.0 0.7-3.5 .DOS 3 2.0 200 OM-II 

'MPT.io TF4RX35YY ~ v .,; 1.0/1.0 0.7-3.5 .002 2 f--t:o 200 OM-II ----
MPT.II TF4RX35YY v v v 1.0/1.0/1.0 1.0-'.0 .DOS 3 1.0 500 DM-Ol 

~ ---- --------------
TF4RX3.YY v .,; v 0.l5fO.l5fO.3fO.3 0.2·1.0 .004 4 0.7 700 DM.8 

Mil MIg. Wt. 
........... , Case A B C D L E Studs Lbs . 

AH .I'A_ I'A_ 1% 11,1, 6·32 x *' *' 

Ihi AJ l~ 1% 2*' 1%_ 1%_ 6·32 x *' 'h 
EA 11'11_ 11%_ 2% I*' 11,1, 6·32 x *' I 
EB 11'\0\_ 1'%_ 2711_ 1111 11.4 6·32 x*, ~. 

i i 
FA 2'11_ 2'11. 3111 11111& 1711.6 6·32 x *' 1% 

J FB 2"11. 2111. 2\7 111116 I'll. 6·32 x *' 1\7 
GA 2% 2*' 31%6 2'1. 1% 6·23.'Is 3\7 
GB 2% 2*' 21%6 21", 1% 6·32 x *' 2\7 
HA 3111. 2% 41,1, ?I~ 155,.t. -. 8·32 x*, 4\7 
HB 3'11. 2% 3%. 219,.,. 1"44 8·32. *' 3\7 
JA 3"11. 3111. 4J1e 2% 2111 8·32. *' 6 
JB 3'11. 3'11. 3J1e 2% 2111 8·32 x *' 5 
KA 31511_ 3*' 51,1, 3 2'11. 10·32. \7 8 112 
KB 31511_ 3*' 4'11. 3 2'11. 10.32. 112 7 

FREED TRANSFORMER COMPANY. INC. 
1·2544 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directo!y EEM 1983 



5600 TRANSFORMERS 5600 

rREED TRANsrOBMEB co., INC. 
HERMETICALLY SEALED MINIATURE AND 
SUB-MINIATURE FILTERS TO MIL-F-18327 

Freed Standard Filters are Hermetically Sealed Miniature and Sub-Miniature high performance components designed for both production 
and laboratory applications in the Communications and Electronic industry_ In order to achieve attenuation requirements not obtainable with one 
single filter, one can combine several standard filters of different transmission characteristics. Wide Band Pass characteristics are obtain
able by combining low and high Pass Units. The astatic construction of inductive components together with special shielding reduces the 
hum pick-up of the standard filters. 
Low Pass Filters: The attenuation characteristics of Low Pass Filters are 6db or less at cut-off frequency ILP-ILM Interstage Low Pass 
Filter. Characteristic impedance 10,000 ohms, in and out • LLP-LLM Line Low Pass Filter. Characteristic Impedance 500 to 600 ohms, in and 
out • High Pass Filters: The attenuation characteristics of High Pass Filters are ·6db or less at cut-off frequency IHP-IHM Interstage 
High Pass Filter. Characteristic Imp'edance 10,000 ohms, in and out. • LHP-LHM Line High Pass Filter. Characteristic Impedance 500 to 600 
ohms, in and out • Band Pass Filters: The attenuation characteristics of Band Pass Filters are 2db or less at plus or minus 3% of center fre
quency IBP-IBM Interstage Band Pass Filter. Normal input impedance -10,000 ohms. Output impedance .5 megohms. Effective voltage 
step-up 2:1. (Output voltalle to source voltage.) • LBP-LBM Line Band Pass Filter. Nominal input impedance 500 to 600 ohms. Output imped
ance .5 megohms. Effective voltage step-up 5:1. (Output voltage to source voltage.) 

. Special filters in all six types'are available upon request. 

MINIATURE SUB-MINIATURE ALL MINIATURE FILTERS 
ARE SUPPLIED IN DF-l 

CatalDI Ha. 
Cut-G1f Cul·oH Casl 

0 
frequentJ Ht CatalDI Na. Freq. Hz No. 

ILP- '00 100 
_._ .. -

ILp· .00 200 it=-:-.:g} ~gg.... r--.DF;~ 
ILp· 300 300 .- ILM:---7S-0' r-~~ r--~~% 
:~: ~::- -_. 500 ~. 1,0~a 1,000 OF·Ol 

750-- -
~:,.liijO - - ILM- 1,500 1,500 OF·OI 

1..:.000 - -- ILM---2,000 -_. 2,000 ·oF-oi low ILP· 1,500 1,500 ILM'- 2,50Q 2.500 ......... DF·oi 
~ci.~~_ r--~-:~g~= - low .-

ILM· 3,000 3,000 --oF.lii Pass ILP· 2,500 ILM: -5,,000 
.. _. 

5.000 'OF·Ol 
ILp· 3,000 3,000 Pass ILM· 7,000 7.000 OF-Ot Filters ILp· 5,000 5,000 ILM· 10,000 10,000 DF·Ol DF-1 CASE DF STYLE 

-:~:: 1~::·g}- r--___ 7,OOO ____ Filters ILM- 15,000 15~OOO _. _-oF:O_1 Height: 2Y2" DF"-111 
10,000 ILM· 20,000 20,000 D~.:.~ ILP· 15,000 15,000 ~~:;o~~ -~~ attenuation Width: 11K/' Height: 1%" 

ILp· 20,000 20,000 attenuation f-g~% Depth: 1l{." Width: %" 
ILP· 23,000 23,000 

~~. 25,000 
DF·OI 530 Db Mtg. Cen.: lY.;"x%" Depth.: %" ILM· 32,000 32,000 

ILP .. 25,000 25,000 535 Db ~a.ooa 130,000 DF~+ Studs:· 46·32x%" Mtg.Cen.: '!{tDiag. 
ILp· 32,000 32,000 ILM.150-:rf"OO 150,000 DF·Ol at Knockout: Va" dia. Studs: 2 +4-40 ILP.130 000 130,000 
ILP.150,OOO 150,000 at 1.5 x Fc 

I DF:Q3 1.5 x Fc DF-D2 DF-D3 LLM- 500 500 

540 Db LLM· 1,000 1,000 DF·03- Height: I%" Height: 1%" 
LLp· 500 500 LLM· -;,500 1,500 DF-02 Width: 1" Width: 1" LLP· 1,00D 1,000 at LLM- 1,600 1,600 DF-02 540 Db Depth.: 1" Depth.: 1" LLp· 1,500 1,500 LLM· 2,000 2,000 .. DF-02 Mtg. Cen.: %"Diag. Mtg. Cen.: %" LLP· 1.600 1,600 2 X Fc LLM· 2,500 I 2,500 OF·02 at 
LLp· 2,000 

~:~6g- LLM· 3,000 I 3.000 DF·02 Studs: 2+ 4-40 Studs: 2·:- 4-40 
LLP· 2,500 LLM.16,OOD ! 16,000· DF·02 2 x Fe 

-t~~:1:::~: -- 3,000 LLM·20,000 t 20,000 OF-02 
SUBMINIATURE .. -. -·16,000 LLM·70,OOO 70,000 DF·02 

-(iP·20,OOO ---- --_. 
20,000 LLM.SO,OOO j 80,000 DF·02 TELEMETERING BAND PA$SFI~l~R$ -LLP.70,OOO--- r--- 70,000 

-CLP·SO,OOO-- . BO,OOO Cenler Band 
T,pe Frequenc, Widlh 

IH-P· zoo 200 
-_. No. Fo-In Hz· <30B Slop Band AHenuation 

IHp· •• 0 250 
High ~HM:·=--3QO-=- .·-:i0g= f--OF:ol High MTN·.4 .4 ±7%% 5 38 DB @ 1.75 & .58 Fo 

~~o 300 IHM· 400 400_ i-j;"C6I MTN·.56 .56 ±7Y.% > 38 DB @ 1.75 & .58 F IHP· 400 400 _ .. _. .. 

IHP- 500 500 Pass IHM· 500- 500 DF-01 Pass MTN·.73 .73 ±7%% > 38 DB @ 1.15 & .58 F 
~?OO 1,000 OF·OI 

IHP· 1,000 l,~~ 2.000 OF·OI MTN·.S6 .96 ±7Y.% 538 DB @ 1.15 & .58 F~ 
IHP· 2,000 Filters r}~M. 2,000 Filters 2.09~_ IHM· 3,000 ~?00 DF-OI MTN·1.3 1.3 ±7'. >38 DB @ 1.15 & .58 Fo IHp· 3,000 3,00~_ ~~r DF·Ol 
IHP.10,Ooo 

10,000 
MTN·1.7 1.7 ±7'. > 38 DB @ 1.75 & .58 Fo 10.00.0 __ 

IHM-15,oOO 15,000 OF-Ol 
IHP·1S.000 15,000 _---;- attenuation attenuation MTN·2.3 2.3 ±7 • > 38 DB @ 1.15 & .58 Fo 

f---ujP. 535 Db r-u.-M:--loD --3"00- -D-F-03 530 Db MTN·3.0 3.0 ±71 • > 38 DB @ 1.15 & .58 Fo 200 20~ 

LHP- 300 300 
-- LHM· 400 400 OF·03 MTH·3.9 3.9 ±7%% > 38 DB @ 1.15 & .58 Fo 

LHP- 4.0 ;:~.~- at .67 x Fe LHM· 500 500 OF-03 at .67 x Fe MTN·5.4 5.4 ±7%% > 38 DB @ 1.15 & .58 fIj LHM· SOD SOO OF-03 LHP· 500 
LHM· 1,000 1,000 DF-02 MTN-7.15 7.35 ±7%% > 38 DB @ 1.75 & .58 Fo LHP· SOO soo 540 Db 540 Db 

LHp· 1,DOo 
~:~~~--

LHM- 2,000 2,000 DF-02 MTH·IO.5 10.5 ±7%% 538 DB @ 1.15 & .58 Fo LHM· 6,000 6,000 OF-02 LHP· 2,000 at.5 Fc LHM·lo,oOo 10,000 DF-02 at .5 Fc MTN·14.5 14.5 ±7%% 5' 38 DB @ 1.75 & .58 Fo LHp· 6,000 6,000 
LHp·l0,QOO 10,000 MTN·22 22 ±7Y2% > 38 DB @ 1.15 & .58 Fo 

MTN-30 30 ±7Y.% 538 DB@1.15&.58Fo 
lap- '00 100 MTN·40 ~O ±7Y2% 5 38 DB @ 1.75 & .58 Fo 
18p· .0. 200 

IBM· 400 400 OF·02 MTN·52.5 52.5 ±7%% 5 38 DB @ 1.15 & .58 Fo lip· '50 250 
IIP- .00 400 18M· .00 500 DF-02 MTN·70 70 ±1Y.% 5 38 DB @ 1.75 & .58 Fo 

~~ 700 OF-02 
18p· .00 500 

IBM· 800 SOO Df-02 MTN·22 22 ±15% 540 DB @ 2.5 & .4 Fo 
IBP· 70. 700 
IBp· 8.0 soo IBM· ·SOO 900 ~-O2 MTW·30 30 ±15% 5 40 DB @ 2.5 & .4 Fo r,aM._' .• ~~_ 1,000 OF'02 lap- .0. 900 Band IBM- 1.500 ---i,soo -OF:02 Band MTW·40 40 ±15~ > 40 DB @ 2.5 & .4 Fo 
IBp· 1,000 1,000 

IBM- 2,000 2,000 OF-Ol MTW·52.5 52.5 ±15% 5 40 DB @ 2.5 & .4 Fo IBP· 1,500 1,500 Pass Pass IBp· 2,000 2,000 ~:~:g~ _~,ooo DF·Ol MTW·70 70 ±15% 5 40 DB tal 2.5 & .4 Fo 5,000 OF·Ol 18p· 3,000 3,000 
Filters IBM- 7,200 7,200 DF-OI Filters of·lff CASE SIZES DF·02 IBP· 5,000 5.000 

lap· 7,20a 7,200 IBM·1D,CDO 10,000 OF-Ol % X % x lYa 
MTN.a '\ir~ /)jN 1.7 IBP·l0,OGD 10,000 IBM·12,OOO 12,000 DF-Ol MTN·2.3 Thr" MTW·7D 

IBP·12,aOO 12,000 attenuation ~8'!l-15,oOo _ 15,000 - ~~:~+ attenuation 
IBP·15,oOO 15,000. IBM·3D,oOD 30,000 NULL "TO FILTERS 
18p·30,OOO 30,000 540 Db r!!~7.~ _~~o.o .. _ _~~~l 535 Db SERIES 1950 
18P-57,600 57,600 - - .. - -- Standard models available for 30, 60 and 120 at at are 

.- ~~-. LBM· 300 300 OF·02 cycles in II wide range of impedantes. Each network ---~1iJi)".-- 100 LBM- 400- 400 OF-02 
LBP- 300 300 0.5 x Fe LBM:- 600 ----600 --CF·02 0.5 x Fe will give a minimum of 50 db attenuation. at the· null 
Lap- '0. 400 LIfM. --000- --- BOO c-= 0F-02 frequency. LBp· 6.0 600 and LBM· ·,.000 1,000 - and OF-Ol The null frequency is adjusted to a tolerance of LIp· .0. 800 LaM. 1,500 _'.50~-_ f=~F.O( LOP· 1,000 1.000 2 x Fc LBM· 2,000 OF-Ol 2 x Fe ±2%. LOP· 1,500 1,500 LBM· 3,000 ~:ggg-- -OF-Ol All Null T Fiiters are hermetically sealed. LOp· 2,000 2.000 LBM· '1.200 

.-
7.200 ·~OF-Ol 

LBP· 3,000 3.000 LBM.l0,ODD 10,000 OF-Ol Prices on request. Lap. 7,200 7.200 LBM.14,400 14,400 
- _. 

OF-OI ca,a,.g_Nf*~~ LBP·1o,Ooo 10.000 LBM-20,OOO 20,000 
.-

.OF-01 NTF- 30 30. Hz 
LBP·14,40D 14,400 

~B~·~8~0_ ~B.£.C! ~"F;Qf NTF-=-60 6OHz--
LBp·20,OOO 20,000 NTF:'20 120 H. 
LBP·2Btaao 28,800 
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rBEED TBANSrOBMER CO., INC. 
TOROIDAL INDUCTORS 

Using the latest developments in the field of magnetic materials and new impregnation and molding techniques the Freed Transformer Co. makes 
available to the industry the most extensive line of toroidal inductors. 

Freed toroids are available in three types of constructions. Open units coated with a special high temperature extremely low loss compound, her
metically sealed in metal cases or molded in special Freed Epoxy Resin. Both hermetically sealed and molded units meet the latest military specific~l
tion MIL-T-27A(graded 1 or 4 and 2 or 5 respectively.)Freed toroidal inductors are supplied with either molypermalloy or carbonyl iron powder cores 
1. Temperature Stabilization: . 

The molypermalloy and carbonyl iron powder cores have a temperature coefficient of inductance. Depending on the degree of temperature stabili-
zation the cores have different temperature coefficients. The degree of stabilization is denoted by a two-letter code. 

SF Non-stabilized cores, ±2112% inductance variations from _55°C to +85°C. 
SN Non-stabilized cores, +2% inductance variations from _55°C to +85°C. 
SE Temperature stabilized cores, +0.1 % to -0.4% inductance variations from _1.5°C to +54°C. 
SB Temperature stabilized cores, ±0.1 % inductance variations from + 13°C to +35°C. 
SO Temperature stabilized cores, ±0.1 %.inductance variations from _1.5°C to + 54°C. 
SW Temperature stabilized cores, ±0·.25% inductance variations from _54°C to +85°C. 
SM Temper~ture stabilized cores, ±.25% -65°C to + 125°C. 
SP Temperature stable carbonyl iron cores, ±0.3% inductance variations from _55°C to +85°C. 
The temperature (stabilization) coefficient of an inductor will depend upon the nominal inductance value, operating frequency and A.C .. voltage 

across the coil. Under some unfavorable working conditions the temperature coefficient of inductance corresponding to a given stability character-
istic may be exceeded. ' 

Toroids with special requirements such as tapped toroids, toroidal transformers, molded and cased units with dimensions other than standard 
sizes and high temperature toroids can be supplied on request. Our engineering and laboratory facilities are available for consultation, research and 
development. 

TOROIDAL INDUCTORS 

Max. Max. Max. Max. Max. Max. 
Norm Norm. Norm. Nami. Norm. Norm. 

Type {lIH Idl lac Vac Unmed Mold Case Frequenq Type {lIH Idl lac Vac Unmed Mold Case Frequenlf 

TI-l 70 55 73.5 0.46 OS-8 MR-6 OT-3,OT-5 I-IS KHz TI·19 4,500 25 29 O.lS OS-I MR-I, MS-I OST-I 50-200 KHz 

Ti-IA 68 75 90.5 0.57 OS-9 MR-7 OT-4 1-15 KHz TI·20 2,750 100 .. · OS-4 MR-3A OT-2 20KHZr2MHz 

TI- 2 160 90 135 0.85 OS·6 MR-5 OT-3,OT-5 10-50 KHz TI·21 1,200 350 · · OS-I MR-I, MS-I OT-I 100KH -IOMH 

TI- 3 600 100 67 0.42 OS-6 MR-5 OT-3,OT-5 50-200 KHz TI·22 5,600 2io · · OS-2 MR-2 OT-I 50KHz-5MHz 

TI· 3A 310 150 240 1.5 OS-IO MR-S OT-4 50-200 KHz TI·23 .7,000 250 · · OS-2 MR-2 OT-I 50KHz-5MHz 

TI- 4 llO 55 67 0.42 08-5 MR-4 OT:2,OM-ll 1-15 KHz TI-24 330 15 18 0.11 OS-I MR-I, MS-I OST-I 200Hz-12KHz 

TI- 5 260 2S 35 0.22 OS-3 MR-3 OT-I,OM-2 1-15 KHz TI-25, 200 20 24 0.15 OS-12 MR-2 OT-I 200Hz-12KHz 

TI- 6 230 75 125 O.SO OS-IO MR-S OT-4 10-50 KHz TI·26 150 25 32 0.20 OS-3 MR-3 OT-I,OM-3 200Hz-12KHz 

TI- 7 480 40 53 0.33 OS-3 MR-3 OT-I,OM-2 10-50 KHz TI·27 76.5 50 62 0.39 OS·5 MR-4 OT-2,OM-ll 200Hz-12KHz 

TI- 8 1,500 50 80 0.5 08-3 MR-3 OT-I,OM-2 30-75 KHz TI·28 48.5 50 64 0.40 OS-8 MR-6 OT-3,OT-5 200Hz-12KHz 

T1-9 150 200 240 1.5 OS-IO MR-3 OT-4 30-75 KHz TI·29 33.5 70 88 0.55 OS-9 MR-7 OT-4 200Hz-12KHz 

TI·l0 430 125 270 1.7 OS-7 MR-5 OT-3,OT-5 30-75 KHz TI·30 28 100 135 0.84 08-9 MR-8 OT-4 200Hz-12KHz 

TI-l1 30 120 190 1.2 OS-ll MR-IO OT-4 1-15 KHz TI·31 19.5 100 136 0.85 OS-ll MR-IO OT-4 200Hz-12KHz 

TI·12 45 100 160 I OS-9 MR-S OT-4 1-15 KHz TI·32 48.5 6 14.5 0.09 OS-3 MR-3 OT-I,OM-2 100Hz-10KHz 

TI-13 55 140 175 1.1 OS-9 MR-S OT-4 10-50 KHz TI-33 2,150 8 13 0.08 OS-13 MR-ll OT-6 1-15 KHz 

TI-14 580 150 - - 08-5 MR-4 OT-2,OM-ll 10-100 KHz TI-34 1,700 8 9.5 0.06 OS-14 MR-ll OT-6 1-15 KHz 

TI-15 900 100 - - OS-3 MR-3 OT-I,OM'2 10-100 KHz TI-35 4,100 .10 18 O.ll OS-13 MR-ll OT-6 10-50 KHz 

TI·16 600 16 21 0.13 OS-I MR-I, MS-I OST-I 1-15 KHz TI·36 3,950 10 11 0.07 OS-14 MR-11 OT-6 10-50 KHz 

TI-17 1,200 20 29 O.lS OS-I MR-I, MS-I OST-I 10-50 KHz TI-37 23.5 10 32 0.20 OS-5 MR-14 OT-2,OM-ll 100Hz-10KHz 

TI-18 2,600 30 40 0.25 OS-I MR-I,M8-1 OST-I 30-75 KHz TI-38 100 4 9.5 0.06 OS-I MR-I,MS-I OST-I 100Hz-10KHz 
.. *TI·20 through TI-23 have a very low voltage coeffiCient and Inductance Will change very little with voltage. Because 

of high frequency application, the maximum voltage is limited rather by breakdown than by saturation. 

Normalized VAC = '!..F 1 
y'LH 

Normalized lAC = IACy'LH 

Normalized loc = loc y'LH 

where F -operating frequency in Hz 
LH -inductance in henries 
lac-A_C. current in MA 
Idc-D.C_ current in MA 
V -A.C. voltage across the core 

UNCASED MOLDED 

Type 0.0. Hi. 

r-~_S-!":"- -- ~I'" --~6" Type 0.0. Hi. 
r- 78 ,,--OS-2 ==;{;;- MR-l Ye" 1~2" 

~(IS-3-- 1"" - MR-2 IX'," !1" 
ros~4'- 1" 

.. - -~ MR-3 1~6" }2" 
OS-5 UU' Ye'; MR-3A n'l'," 'X'," 
OS-6 lYe" Ye" MR-4 1}2" ~" 
05-7 1'M." Ye". ~::~- 1%" 1" 
OS-B IVa" 'X." -2y''' Ye" 
05:9 2%" lYe" MR-7 2o/s" l~i' 

~~*- 2%" lXi" MR-B 2!4" rYa" 
~Ya" IVa" MR-9 2Ya" 1~6" 

05-12 ';J(." Va" ~::~~ 2%" l¥." 
OS-13 ¥a" X" ?,(,," X" 
OS-14 U." U," MS-l 2~~i'X2%2" 1;J~i' 

CASED, UNCASED AND MOLDED UNITS 

DT-3 CASE DT-1 CASE 

---'fijI) it IJ iJ 
ij 'ii' ~'.' e= 

Clearance CASEID Hole 
Mounti!1@ TYpe Hi. Dia. Length Width Mtg. Mtg. Cen. Cutout 
Pig Tails 
No.4 OT-l l~l' IX'," %" . 2 4-40 inserts %" Mi' x ~". 
No.6 DT-2 1%" 1~." '3f." 2 6-32 studs Ye" x ~2" 0/." X 'X." 
NO.6 DT-3 2," l'~i' .Ye" 2 6-32 studs 1%" x Ye" %"x%" 
NO._~_ 
N_~~_ DT-4 3Ye" 2%" IJ1'l' 48-32 studs 2U," x 'X," v."x¥a" 

~~:~o- OT-S 1~6" 1'~." 2 6·32 insert~ lYe" Ye" x p' 

OT-6 y." ~" Pig Tails No. 10 
No. 10 OM-2 1" lYe" 2 4·40 inserts Ya" ¥a" x Ye" 
No. 10 OM-II lYz" 1~." 2 6-32 inserts ?4" 0/." x Ye" 
Pig lai,ls 
Pig Tails OST-l 2~2" %" 1~2" X" long pins To fit Yt" crystal socket 
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.. REED TRANsrORMER co.,. INC. 

COMMERCIAL GRADE COMPONENTS 
These components are designed to meet the demand for low·cost"replacement parts for commercial electronic equipment. 
The best commercially available materials have been utilized in the design of these units, to insure reliability and excellent performance characteristics. Vacuum 

impregnation with a non-hygroscopic varnish to prevent penetration of humidity are employed' to give these units long life and trouble-free performance. 
230-11:5 V, 50-60 C.P.S. 51epdown TranslofR1ers rated from25 V A up to 5.000 V A Rating and line booster transformers are included in this -series. 
All units. with only a few exceptions,· are uncased or of sheil-typE construction. 
Isolation tFansforrners and Stepdown transformers are equipped with line cord anc.l receptacle. 

DC 

!:i ~ 
:; i .... ~ ... .:; . ., ii i~ i~ = Q 

FV 

DC2B 3'1:z 2% 214 2x1~ (4)S-32 
DC4A 3~ 3Y. 3 2Y.x2Y. (4)S-32 . 
DC5C 4% 4Ya 3Y. 3y.x2% (4)10-32 
DC6A 4% 5 4Y. 3~x3 (4)10-32 
CH6D 2 3Ya I~ 2'~' (2)',1, 
CH62 2 314 2Y. 2'~' (2)~, 

CH7D 2716 3'1;1, 214 3Y. (2)~, 

CHID 2% 4 2% 3~ (2)~, 

FV1D 3'M 2'1:z 2j.\, 2x2 (4)'l4.x'1,i, 
FV12 3'116 2Y. 2'1;1 2x2Va (4)'~x'1,i, HB 
FV22 37,.1, 2'~' 2% 2l4x2l4 (4)~,x% 
FV3D 4'1.u 3Y. 3 2Y.x2l4 (4)'~x''A. 
HB71e 614 6Y. SY. 4'Ax4Y. (~%x''h2 
HB72e 614 6Y. 9~ 4%x5~ (4)%x''h2 
YS401 3~ 2'71, 314 2l4xl'% (4)~x% 
VS501 3'% 314 3% 2Y.x21;1, (4)~,x% 

I~ 3'% 314 3% 2'1:zx27U (4HI,x% 
VS601 4";'" W. 3% 3x2~, (4)~,x% 

VS6D3 4''I.u 3% 3% 3x2'1;I, (4)~,x% 

VS604 4";'" 3% 4 3x2% 4)',\,x% 
VS611 4''I.u 3% 4~ 3x3'1;I, (4)',I,x% 
VS612 4''I.u 3% 5 3x3'~' (4)~,x% 

VS7D6 57,.1, 4'11, 5Y. 3'1:zx3~ (4)~,x% :1 
VS71. 5"" 4~ 6'1:z 3'1:zx4~ (4)~,x% 

VS718 5"" 4j.\, 7 3Y.x5l4 4)%x''I.n 
VS72e 5"" 4~ al4 3Y.x6'1:z (4)7\,x% 

Catalog 
No. 

TF -1 
TF--2- . 

TF 3 
TF-4 

-TF-S- ---
-TF-&- --
TF-7-
TF-8 

-TF-S --
-TF 10 

TF 11 
T-,fz-----
TF-'3-
T-F14 

-TF'-S---

TF 1& 
TF-17 
TF18--

TF 19 

FILAMENT TRANSFORMERS 
All primaries are for 115V, 50/60 c.p.s. 

Secondary 
Voltage 

2.5 (C.t:,-
2.5 (C.T.) 
2.5 (C.T.) 
2.5 (C.T.) 
5.0 (C.T.) 

--S:O-(C.T.) 
---S:O-(C.T.)- -

--5.0 (C.T.,-

-=":'-~~5~'C:T.I==-
S.OIC.T.) 
6.3fc.T.) 

- -- --6.3(C-.T.) 
- - -6.3 (C.T.) 

6.3 (C.T.) 
_~6.3_'-C,-T:) 

10CC.T.) 
-·--10(C:T:)--
---'O(C~ 

or 
11 (C.T.) 

(tapped primary) 
--i2.6-(C~i.1 

Secondary Current 
Amps 

7.5 
- -10--

5 
----10-

• ------6---
- -- -" -10- ---

--- -10-- ------
---- ---20 --- --

---20----
- --1.35----

_=~=-_3- ----
5 -----7 - ---

10 --·-5---·· 
---5----

12 
or 
11 

Secondary Test 
Voltale RMS 

1500 
1500 
7500 
7500 
1500 

-1500 
--1500 

1500 
2500 .. 

10,000 
1500 
1500 
1500 
1500 
1500 

---2500 
__ ~_50Q~ __ 

7500 

~500 
TF J. 4, 10 & 18 supplied with terminals. All others with leads. 

AUTO TRANSFORMERS 

Case 
Size 

CH60 
Clt/O 
'DC2B 
OC4A 
CH60 -
CH70 
CH80 
FVI0 
FV30 
OC6A 
CH50 
CH60 
CH70 
FV12 

-FV22 
CH80 
FY.l0 --

C~·5C 

-- CH62--

To be used as step-dawn transformer. Equipped with standard receptacle and line card. 

·Supplied With leads Without Ime cord and receptacle. 

ISOLATION TRANSFORMERS 
EleClrestotic shieid between primary and secondary. Equipped wilh stondard receptocle and line cord. 

Prima,)' 
Secondlry VA Case CI'alol Yoltl,e 

Numbe, Sa-J.D C.p.'. Volta •• Ratin. Sile 
ITt 115 115 50 VS·401 
IT. 115 ll5 100 VS·50J 
IT 3 ll5 ll5 300 VS-700 
IT 4 ll5 ll5 500 V5·714 
IT ,. 220/440 1101220 250 VS·612 
ITS· 220/440 110/220 500 VS·714 

Supplied With leads Without line cords .... d receDtacle. 

MCV - CONSTANT VOLTAGE TRANSFORMERS MCV 
(FERRO-RESONANT TRANSFORMERS) 
The Mev line of constant voltage 
transformers provides accurate regu
lation against line and! or load varia
tions, without the use of tubes or 
moving parts. 

Input Voltage Range 
95 to 130 

R<lted output wlthlll : 2".", of n0n1Hl.-l1 v,due_ R(>~LJ
fallOn nutomallc.llly mrllllt,wl!."'(\ w.!hlfl ~ \";,. 
Regulntlon from 2~":J to f\JIl tOild : 2"'-,_ 

• MILITARY SPECIFICATIONS 
• NO TUBES 
• COMMERCIAL 
• NO MOVING PARTS 
• ACCURATE REGULATIONS 
• FAST RESPONSE 
• FULLY AUTOMATIC 
• SUPPLIED WITH CONDENSERS 

Rr:R~~~E~t ?n";r.~~ 
CAT_~G~!I..~~5 

60 C,.'IS -400 Cycles -- --
Volts P.F-l Comm. Military· --Comm~·---- - --- MilitarY'· - ----

liS 5 MCV65LC MCV65LM MCV45LCc- -"liiCV45IM--_. 
115 25 MCV625LC MCV625LM __ MCV425LC '-MI:V425L1"--

--~~~ --7-5- r---M-CV675LC - MCV675LM- MCV475LC MCV475LM 
125 r---r-'~6.!.25LC MCV6125L~":"::: =:=-MCV4125LC 

.. 
MCV4125LM 115 ----1-1-5-- --175 MCV6175LC MCV6175LM MCV4175LC MCV4175LM 

--115-- ~50 r---MCV6250LC MCV6250LM 
-._---

MCV4250LM MCV4250LC 
liS 375 MCV6375LC MCV6375LM MCV4375LC :~:~~~~~:==-- 115 500 MCV6500LC MCV6500LM MI:V4500LC 
liS 750 MCV6750LC MCV6750LM MCY4750LC MCy4_75~E~ =-= 
115 1000 MCV61000LC MCV6IOOOLM MCV41000LC :~~~~~~~ 26 5 MCV654FC MCV654FM MCV454FC 
26 25 MCV6254FC MCV6254FM MCV4254FC MCV4:i5'1';jj--
26 75 MCV6754FC MCV6754FM MCV4754FC MCV4754FM--

26 125 MCV61254FC MCV6I254FM MCV41254FC M'CV41254FM'-
6.4 5 MCV65FC MCV65FM MCV45FC MCV45FM _ ...... 

r-----t.r 25 MCV625FC MCV625FM :~~:~:~~--
_~i:1i4:i5FM"-

75 ~~m~::~c-- .--MCV675FM - .. MCV475FM 
--6:"4-- ---us- MCV6125FM MCV4125FC .. - MCY412SFM . Condensers are not prOVided With Units. Where condensers are proVided they are external to units_ 

AVAILABLE UPON REQUEST 
MAGNETIC AMPLIFIERS AND SATURABLE TRANSFORMERS 
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THE PROBLEM: 
Conventional variable transformers have been built for years by 
dozens of companies all over the world, all along the same lines. 
A core of transformer steel (typically toroidal) is wound with a 
layer of copper wire which has a bare surface track ground 
down to provide a contact area for a traversing carbon· brush. 
The inherent design flaw is that to provide continuous contact 
while traversing, the brush shorts two turns of the coil. This 
creates a turn-to-turn short circuit in the transformer which, if 
not for the relatively high impedance winding, the resistance of 
the wire, and the voltage drop in the carbon brush, would 
cause overheating and ultimate failure in the coil and brush. This 
weakness precludes the manufacture of a large KYA unit. More 
KYA requires lower impedance, heavier wire (less resistance in 
the shorted turn loop) and larger mass of brush (less voltage 
drop). Each of these changes increases the shorted-turn 
circulating current to the point that elaborate cooling systems 
are required to prevent the. device from self destructing. 
Therefore, manufacturers of conventional adjustable 
transformers have been limited to the relatively small sizes of 
7.5KYA or 21 KYA three phase, or the system must be oil cooled 
to remove the destructive heat. At power levels above 7.5 and 
21 KYA multiple units must be stacked, with all the resulting size, 
cost and manpower penalties. 

PESCHEL 
VARIABLE 
TRANSFORMERTM 

THE SOLUTION: 
The PESCHEL VARIABLE TRANSFORMER (PVT) has the same basic 
transformer steel core surrounded by a copper wire winding. 
However, the winding is done so that all odd turns compose 
one track and all even turns the other. Each nickel plated track 
is traversed by its own copper (not carbon) brush a few 
thousandths of an inch narrower than winding wire dimension. 
The two brushes are connected together through one or more 
sets of back-to-back diodes with a standard .6 volt forward 
voltage drop. Thus as long as the turn-to-turn voltage is less than 
1.2 volts, no current can circulate. The .6 volt drop is . 
insignificant (See Schematic #1). 

Schematic -1 

The diodes are extremely inexpensive because there is no PlY 
requirement, the copper brushes are not only' less expensive 
than carbon brushes, but provide much better conductivity, 
consequently, electrical losses which occur in carbon brushes 
are avoided. 

The PVT also incorporates ampere balancing coils under the 
tapped winding. These balancing coils eliminate higher 
centerpoint or non-linear impedance characteristics found in 
single layer variable transformers. 

Heat from diode drop/load current is minimal compared to the 
rating of the unit and is not diSSipated on the core, but on the 
track hardware. Less heat generation allows considerably 
lengthened overload time ratings. Furthermore, the brush 
mechanism of the PVT has significantly less mass than the brush 
mechanism of conventional ganged units, allowing smaller drive 
motors and/or much faster traverse speeds. 

If line isolation or step-up or step-down voltages are required a 
primary is inserted under the tapped winding. This eliminates 
the need for an extra transformer and simultaneously reduces 
wasted power. 

DC OUTPUT: If the same blocking diodes (with appropriate 
higher PlY) on the AC machine are connected in a bridge circuit, 
output is a continuously adjustable DC voltage. (See Schematic 
#2). 

, UNE 

Schematic -I 

Analysis of the schematic shows turn-to-turn current is 
precluded from circulating by the drop of the two diodes and 
the load resistance. Two extra diodes are required in a single 
phase bridge, six in three phase, but the cost of the diodes are 
inSignificant when compared to SCR's and associated firing 
circuits. The advantages of the PVT over an SCR controller are 
many. The cost per horsepower within a certain range (like 5 to 
100HP) should be less. Maintenance is greatly simplified. Since 
the PVT is an electro-mechanical device, plant maintenance 
people can see the problem whereas modern electronic 
controllers are "Black Boxes" beyond the technical capabilities 
of most plant electricians. Electro-magnetic interference caused 
by high frequencies generated 'by SCR turn-on is eliminated and 
output voltages, other than rectified line voltage, are easily 
obtained without an additional transformer. 

CONa.USIOH: 
In brief, the PVT is a Significant break-through in variable 
transformer technology. Inventors have long recognized the 
inherent flaw of the conventional variable transformer and 
struggled to eliminate or reduce the turn-to-turn short circuit 
losses, however, it wasn't until appropriate diodes became 
available, that the problem could be solved. As with so many 
other significant inventions, the solution was elegantly simple, 
once it was conceived. 

The invention of the PVT eliminates the one inherent flaw in 
existing variable transformer design and permits manufacture of 
any size for any voltage. 

P.O. Drawer A, Route 22, Brewster, New York 10509 
Phone (914) 279-8091 
Twx: 71WS74-2420 HIPO BAWS NYTlx: 178915-HIPBNY 
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PESCHEL 
VARIABLE 
TRANSFORMERTM 

P.O. Drawer A, Route 22, Brewster, New York 10509 
Phone (914) 279·8091 
Twx: 71 ()'574-2420 HIPO BRWS NYTlx: 178915-HIPBNY 

AC VARIABLE TRANSFORMERS 

240VINPUT 480VINPUT 2400VINPUT 13,600V INPUT 
25%STEP·UP 25%STEP·UP 1 PHASE 3 PHASE· 13,600V 

0·300V OUTPUT 0·600V OUTPUT 0·2400V OUTPUT MODEL 
MODEL MODEL MODEL cp VOLTS AMPS 

I 

MVA 
cp VOLTS AMPS KVA cp VOLTS AMPS KVA cp VOLTS AMPS KVA 3 13.6 43Y 1 
1 300 100 30 1 600 100 60 1 2400 60 144 3 - 13.6 64Y 1.5 
1 300 140 42 1 600 140 84 1 2400 100 240 3 . 13.6 130Y 3.0 
1 300 28C 84 1 600 280 168 1 2400 140 336 ·OIL INSULATED 
3 300 100Y 52 3 600 100Y 104 1 2400 280 672 
3 300 140Y 73 3 600 140Y 145 
3 300 140D 126 3 600 140D 252 4160VINPUT No Distortion 

No Unbalance 
100% STEP·UP 100% STEP·UP 3 PHASE 1·2% Impedance any position 
0·480V OUTPUT 0·960V OUTPUT 0·4160V OUTPUT No shorted turns 
MODEL MODEL MODEL No carbon brushes, copper 

cp VOLTS AMPS KVA cp VOLTS AMPS KVA VOLTS AMPS KVA contacts 
1 · 480T 100 48 1 960 100 96 

cp 

I 1 · 480T 140 67 1 960 140 135 3 . 4160 70Y 500 Single coillcore 

1 · 480T 280 134 1 960 200 192 3 . 4160 140Y 1000 Air insulated 
3 - 480T 60Y 50 1 960 280 269 112 size and weight of any 
3 - 480T 100Y 83 3 960 100Y 166 comparable unit 
3 - 480T 140Y 116 3 960 140Y 232 15 times overload capability 
3 - 480T 140D 202 3 960 140D 403 

DC VARIABLE TRANSFORMERS 

20812403cJ> INPUT 380V 3cJ> INPUT 4401480 3cJ> INPUT ADVANTAGES: 
No Electron ics 

MODEL MODEL MODEL No Waveshape Chopping 
cp VOLTS AMPS KW cp VOLTS AMPS KW cp VOLTS AMPS KW No Effect on Power Factor 

3A - 300 75 23 38 - 475 75 36 3C - 600 75 45 NoEMI 

3A· 300 125 38 38 - 475 125 60 3C· 600 125 75 Same Ripple, Any Voltage 

3A - 300 175 53 38 • 475 175 83 3C - 600 175 105 USES: 
3A - 375 75 28 38· 600 75 45 3C· 750 75 56 DC Motor Speed Controller 
3A - 375 125 47 38 - 600 125 75 3C· 750 125 94 Chemical Processes . 
3A· 375 175 66 38 - 600 175 105 3C· 750 175 131 Electro·Magnets 
3A· 450 75 34 38· 700 75 53 3C· 900 75 66 Electropainting 
3A - 450 125 56 38 - 700 125 88 3C - 900 125 113 

OPTIONS: 3A - 450 175 79 38 • 700 175 123 3C - 900 175 158 
3A· 500 75 38 38 - 925 75 70 3C - 1200 75 90 1 % reg-ulator package 

3A - SOO 125 63 38 - 925 125 116 3C - 1200 ·125 150 Cabinet 

3A - 500 175 88 38 - 925 175 162 3C - 1200 175 210 Fully Instrumented with meters, 

3A - 600 75 45 input breakers, overloads, 

3A - 600 125 75 cabinet, etc. 

3A - 600 175 105 

DC VARIABLE TRANSFORMERS WITH LINE ISOLATION 

50 AMPERE, 4% RIPPLE, 100 AMPERE, 4% RIPPLE, FEATURES: 
Continuously Adjustable Output From 0 to Max 

CONTINUOUSLY ADJUSTABLE FROM CONTINUOUSLY ADJUSTABLE FROM No SCR Spikes, Waveform Chopping or Power 
o TO MAXIMUM 3 q, INPUT o TO MAXIMUM 3 q, INPUT Factor Change 

4% Ripple at any Voltage Setting 
MODEL MODEL Extremely Efficient, I.e. 96% on the Lowest kW 

DC VOLTS AMPS Input KW DC VOLTS AMPS Input KW 
Unit to 98.4% on the 3 Megawatt 

Primary Voltages from 208V to 13.0 kV Available 
Note Note 1/4-1/2 Weight and Size Of Equivalent Power' 

DC 300 50A .. 15 DC 300 - 100A .. 30 Units 
DC 500 50A 25 DC 500 100A 50 Rectifiers Have 2x PIV and 2-4x Current Safety 
DC 600 50A 

" :I: 
30 DC 600 100A :I: 60 Factor, RC Compensated 

DC 750 50A ;:t~ 38 DC 750 100A 0;3 75 Voltage Resolution From 0.6% on Low Voltage 
DC 1000 " ". Units to 12% on High Voltage Models 50A ~ " 50 DC 1000 100A " ". 100 

" => ~ ~ 50/60 HZ Standard DC 1250 50A EO 0. 63 DC 1250 100A ~ 0. 125 Servo Motor Drive 
DC 1500 50A g ~. 75 DC 1500 100A ~rn 150 Polarity- Reversible or Floating 
DC - 2000 50A ;~ 100 DC - 2000 100A " ". 200 ".:g, Regulation-LessThan 5% No Load to Full 
DC - 2500 50A 

". _. 
125 DC - 2500 100A " -. 250 Load " => => => 

DC - 3000 50A =>" 150 DC - 3000 100A 0" 300 NOTES: o C as. 
DC - 5000 50A a~ 250 DC - 5000 100A " < 500 Model Nos prefix DC to volts-current & 

" 0 ~. 0 
DC - 10KV 50A ~. ;::; SOO DC - 10KV 100A => ;; 1MW hyphen the desired AC input, I.e. 

=> " <C " DC - 15KV 50A <c<C 750 DC - 15KV 100A '" 1.5MW 1st model DC 300-50-208V " " DC - 20KV 50A 1MW DC - 20KV 100A 2MW last model DC 30kV-50-13.2kV or 
DC - 25KV 50A ... 1.25MW DC - 25KV 100A ... 2.5MW DC 30kV-50-4161V 

DC - 30KV 50A 1.5MW DC - 30KV 100A 3MW Order with any input voltage desired 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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Hisonic.~. 
specialists 
in custom 
and standard 
inductor and 
transformer 
components 
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The·control of electric current is only as good as the components that carry it, 
INDUCTORS: Our manufacturing capabilities are the result of 
experience dating back to 1950 and now include virtually every 
known construction your special applications may require ... and 
at reasonable prices. 

UNCASED 
STANDARD 

MOLDED METAL CASED 

'Toroidal Freq. DCR 
Series Ind. Range Max. Q Range 
J2 5.6MH to 3,3HY 90 Up to 30 KHZ 
J3 2.7 to 470MH 110 20 to 150KHZ 

Ohms/MH 
,50 

1.1 
J4 .56 to 33MH 110 100 to 400KHZ 
J5 ,10 to 10MH 150 250KHZ to 1,5MHZ 
R2 .6.8MH to 6,BHY 135 Up to 20KHZ 
R3 3.3 to 470MH 180 10 to 60KHZ 
R4 1.2to 68MH 170 40 to 160KHZ 
S2 6.8MH to 15HY 160 Up to 15KHZ 
S3 3,3 to 560MH 225 10 to 60KHZ 
T2 22MH to 39HY 210 Up to 15KHZ 
V2 68MH to 68HY 245 Up to 8KHZ 
W2 100MH to 100HY 260 Up. to 6KHZ 

'Write for Series Bulletins on electrical and case style details 

1~ 
EXAMPLE'CUSTOMINDUCTORS 

4 

~ 
3 

2 5 

PIN Fig. Description CharacterIStics 
26·5103 Series 2 Encaps. PC Mtg. See R Series Std. 
06-4000·27 1 DC Filter Choke 250uH@1,5ACO 
06·4000-39 3 Var. Ind, PC Mtg, 9O·110MH Q250 
26·5034 Series 4 Xtal Case Mtg, See J Series Std, 
26·5135·00 5 Shielded Choke 50uH@100AOC 

5,1 
8.9 
.18 
.39 
,90 
,10 
.21 
.045 
.028 
.021 

. Type 
Tor. 
Tor, 
Pot 
Tor. 
Lam. 

*Advise requirements for recommended solution and quotation' 

Hisonic, Inc. 
249 N. Troost 
Dept. EM-a3 
P.O. Box 1130 

UncBsed 
Size 

,6200 x ,30H 
,6200 x ,30H 
.6200 x ,30H 
.6200 x .30H 
.9600 x .40H 
,9600 x .4OH 
.9600 x .40H 

1,2500 x ,62H 
1.2500 x .62H 
1.B500 x .85H 
2.4000 x ,92H 
2,7000 x 1,05H 

Size 
1.06x.5H 
9700x.4H 
.800x,5H 
,34x.75x.BH 
2.65x5x3H 

Olathe, Kansas 66061 
PHONE: 913-782-0012 
TELEX: 4-2562 

TRANSFORMERS: Hisonic's special power/converter and 
signal/matching transformers for both audio and wide video 
ranges are used in airborne comm/nav and ground communica
tions systems. Included are toroidal, pot core, and laminated core 
types manufactured to commercial and MIL specifications. Our 30 
year experience is at your disposal to help solve your transformer 
and inductor problems. 

PIN 
24·0170-10 
24·0193-10 
06-2124·10 
24·0107·10 
24·0512·10 
24·0114·10 
24·0271·10 
24-0277·10 
24·0177·10 
24·0169·10 
24·0215·10 

PIN 
24·0239-11 
24·0275·10 
24·0659-10 
24·0240-10 
24·0171·10 
24·0153-10 
24·0180·10 

EXAMPLE DC CONV/AC POWER 

Input 
10VOC 
14/28V DC 
200 V L·L 
14/28V DC 
260V PK 
14/28V DC 
14/28V DC 
42V DC 
10VAC 
26VAC 
115VAC 

• OP VA ·Output Volls 
Freq. Rating Peak (or RMS) 

24KHZ 0.8 20CT 
6KHZ 18 4.7.11.5CT.22.5CT.550 
400HZ·3~ 840 200L·L 
2KHZ 27 .90/45CT.180/25.180/25 
100PPS 20KVA PK 4.6 KV PK PULSE 
400HZ 75 26.60 
5KHZ 80 6.5CT.22.5CT.l00.100 
10KHZ 200 100 
400HZ 2 1.4.1.4.10(RMS) 
400HZ 17 21/13CT(RMS) 
400HZ 180 20.27.27.42(RMS) 

EXAMPLE SIGNAL/PULSE/MATCH 

•• 

SI.e 
.2Bx .6x 48H 
1.8 OOx .94H 
4.3x3.9x2.1H 
2.1 OOx .88H 
2.5x2.3xl.1H 
2.900xl.5H 
2.0x2.0xl.0H 
2.0x2.5xl.2H 
1.9 OOx .B6H 
1.0xl.4xl.3H 
3.2x3.8x4.1 H 

Description Impedance Response. Level Size 
Video Range Match 150:150.25 100KHZ·2.5MHZ 60mw .63x.63x.44H 
Wide Band Match 135CT:l000 lKHZ·2MHZ 4mw 1.100x.75H 
Syncro/Resolver 800 OHMS 400HZ 270mw 1.5x.75x.56H 
Wide Bank Hybrid 600.600+600 50HZ·50KHZ lmw 1.8x2.0xl.0H 
Radio Freq. Hybrid 50.100+100 700KHZ-4MHZ 10mw 750Dx85H 
Pulse Match 10K.4OK tpl.2ms.tr60us· 25mw .53x.53x.7H 
Pulse Output 5.600w/tap tp.4us.tr.2iJs 6KW 1.500x.BH 

OTHER PRODUCTS: :(Mil Spec & Commercial) Filters
Transformers - Tuned Circuits "'- Amp/phase Equalizers
Lumped Constant Delay Lines 

1'2550 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



STANDARD TRANSFORMERS 

OIT SERIES - Drive Isolation 
Transformers. (12-550KVA, U.L Listed) 

Designed to provide electrical isola· 
tion and voltage transformation for 
SCR adjustable-speed motor drives. 
Dry type. 600V class_ Single phase 
and three phase. 50Hz and 60Hz. 5% 
FCAN and FCBN primary taps. Open 
frame or NEMA I enclosed, 150°C . 
rise/220°C insulation class standarg, 
155°C or BO°C or 55°C rise/220°C in
sulation class optional. 

Size Range (KVA) 
. Single Phase 

o 1, 1 %,3,5, B, 12, 15,20,27,30,34 
Three Phase 
o B, 12, 15,20,27,34,40,51,63,75, 
93,120,150, 1BO, 220, 2BO, 330,440, 
550,660, 760,B70, 9BO, 1100. 

Standard Voltages Available 

Single Phase 
o Primary or Secondary 20B, 230, 3BO, 
460,575,230/460,415 
Three Phase 
o Primary (.6) 20B, 230, 3BO, 460, 575, 
230/460,415 
• Secondary 20BY1120, 230Y/133, 
3BOY/220, 460Y/266, 575Y/332, 
230x460Y/133x266,415Y/240 

GPT SERIES - General Purpose 
Transformers 
Designed to provide electrical isola
tion and voltage transformation for 
lighting, electric heating and indus
trial motor loads. Dry type, 600V 
class, single phase and three phase, 
50Hz and 60Hz. FCAN and FCBN 
primary tap arrangements are stan
dard. 150°C rise/220°C insulation 
class standard, 115°C or BO°C or 
55°C rise/220°C insulation class op
tional. 

Size Range (KVA) 

Single Phase 
• 3, 5, 7%, 10, 15,25,37%,50, 75, 
100,167 

Three Phase 
03,6,9,15,30,45,60,75,112%,150, 
225, 300, 400, 500, 750, 1000 

Standard Voltages Available 

Single Phase 
o Primary (3KVA·15KVA) 240/4BO, 208, 
277,480,600 
(25KVA-167KVA) 24Ox4BO, 480, 600 

. 0 Secondary (All KVA sizes) 120/240 

Three Phase 
o Primary (.6) 240, 480, 600 
o Secondary 20BY1120, 240.6, 
48OY/277 

HVDT SERIES-!::!!gh Voltage Distri· 
bution Transformers 

Designed for in-plant distribution and 
voltage step-down. Conventional dry 
type or resin cast coil. 5KV through 
15KV class. Single phase and three 
phase. 50Hz and 60Hz. FCAN and 
FCBN primary tap arrangements are 
standard. 150°C rise/220°C insulation 
class standard, 115°C or BOoC or 
55°C rise/220°C insulation class op
tional. 

Size Range (KVA) 

Single Phase 
• 3,5, 10, 15,25,37%,50, 75, 100, 
167,200,250,333,500 
Three Phase 
015,30,45,75,112%,150,225,300, 
400, 500, 750, 1000 

Standard Voltages Available 

Single Phase 
o Primary 
5KV Class: 2400/4160Y 
B.66KV Class: 4160i7200Y 
15KV Class: 7200/12470Y 
7620/132ooy, 7960/13BOOY 
o Secondary (All KVA Sizes) 
120/240 

Three Phase 
o Primary (.6) 
5KV Class: 2400, 4160, 4Boo 
B.66KV Class: 7200 
15 KV Class: 12000, 12470, 13200, 
13800 
o Secondary 
20BY/120, 240.6, 4BOY/277 

SPECIAL TV MAGNETIC COMPONENTS Also see our catalog pages under AC POWER SOURCES and 
DC POWER SOURCES. 

Transformers 
• Convection, forced air or water 
cooled. 
o Dry type, liquid filled, cast-resin. 
o Low voltage, high voltage to 300KV. 
o High current to 20,000 Amperes. 
o High frequency to 10KHz. 
o Low temperature rise, high efficiency. 
o Ferroresonant transformers -
conventional constant voltage and 
harmonic-neutralized. 

. 0 Ultra isolation transformers to 0.005 
picofarads. 
o Low capacitance transformers, 
electrostatic shielded. 
o High reactance transformers· short 

circuit current limited_ 
o Modulation (Output) transformers to 
5OKW. 
• Rectifier and filament transformers. 

Inductors 

LC Series· Link Chokes (DC) 
DeSigned for use as a smoothing in
ductor in the DC link between recti
fier and inverter in variable-speed AC 
motor drives from 15 to 1000 HP. Dry 
type, 600V class. 

LR Series· Line Reactors (AC) 
Designed for use as a line reactor in 
the three phase input lines supplying 

variable-speed AC motor drives from 
15 to 1000 HP. Dry type, 600V class; 
three phase; 50Hz and 60Hz. 
Other specialty inductors include: 
oAC, DC. 
o Iron-core, air-core. 
o Linear, swinging. 
o AC current limiting reactors. 
o AC power factOr correction 
reactors. 
o DC filter chokes. 
o AM modulation reactors . 

Saturable Reactors: 
Low voltage, High voltage to 15 KV. 
Sizes to 1000 KVA. 

Route 31, RD 5-65 0 Flemington, New Jersey 08822 • 201-782-5525 • Telex: 833701/AGEXlFLEM 
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PRODUCT 
INDEX 
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CROSS REFERENCE CARDS (61) 
··".' .. 'i'~ 
,:.~ 

LABELS FIT 
THIRD-CUT 
FILE FOLDERS 
(NOT SUPPLIED) 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales' 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 
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TRANSFORMERS 5600 

VOLTGARDM by Jefferson 
Even with all the advances made in the 
transmission of electric power, the single 
most source of trouble is the voltage 
variation at the final distribution pOint. 
These variations can be caused by switching 
equipment, lightning and heavy current 
drawing machinery. These changes can 
cause trouble in equipment unless some 
control is used to stabilize the voltage. 
This is where the Voltgard line voltage 
regulator is used. 

The Voltgard gives ±%% regulation 
for a input range of ±15% of nominal. The 
Voltgard has a sinewave output and 
contains less than 3% total harmonics 
under full load. It is most applicable to 
AC applications where harmonics can 
affect operation. With a given change in 
line voltage, the output voltage will fall in 
the regulation band within 25 milliseconds 
(1 V2 cycles). As the input frequency changes, 

Figure 4 
60 Hertz, Single Phase 

Output tnput Nomtnal Shipping 
VA Catalog Voltage Output Welghl 

Rating Number Range Voltage (Pounds) 

300 350-0810 95-130, 190-260 120 33 
300 350-0822 190-260, 380-520 120 X 240 33 
500 350-0910 95-130, 190-260 120 40 
500 350-0922 190-260, 3BO-520 120 X 240 40 
750 350-1032 95-130, 175-235, 120 x 240 52 

190-260 
1000 350-1122 190-260, 3BO-520 120 x 240 63 
1000 350-1132 95-130, 175-235, 120 x 240 63 

190-260 
1500 350-1232 95-130, 175-235, 120 x 240 B7 

190-260 
'WOO 350-1322 190-260, 380-520 120 x 240 130 
2000 350-1332 95-130, 190-260, 120 x 240 130 

175-235 
2500 350-1422 190-260, 380-520 120 x 240 145 
2500 350-1432 95-130, 175-235, 120 x 240 145 

190-260 

3000 350-1522 190-260, 380-520 120 x 240 177 
3000 350-1532 95-130, 175-235, 120 x 240 177 

190-260 
3750 350-1622 190-260, 380-520 120 x 240 200 
3750 350-1632 95-130, 175-235, 120 x 240 200 

190-260 
5000 350-1722 190-260,380-520 120 x 240 300 
5000 350-1732 95-130, 175-235, 120 x 240 300 

190-260 
7500 350-1822 190-260, 380-520 120 x 240 410 
9000 350-1922 190-260, 380-520 120 x 240 520 

11000 350-2022 190-260, 380-520 120 x 240 625 

the output voltage changes in the same 
direction. For a 1 % change in frequency, 
there is a 1 %% change in output voltage. 

The Voltgard has a full-load efficiency 
of 90 percent for nominal output levels. 
Another advantage of Voltgard, it is also 
current limiting. As the load current is 
increased beyond the rating, the output 
voltage will fall to zero. This is very 
important in a short circuit situation 
because the unit can be at short circuit 
indefinitely and not damage the unit. 
Voltgard will operate in an ambient range 
of -20°C to +50°C. 

With all the features of Voltga(d, it 
makes this unit. most suitable for any 
type of electronic equipment, process 
control equipment, photography and most 
other applications where the AC voltage 
must be stable for operation. 

Dimensions 
Figure A B C D E Mounting 
Code (Length) (Depth) (Width) Slots 

13% 8% 5% 8Va 5 % X 'fl. 
13% 8% 5% 8V. 5 % X 'fl. 
14V2 B% 5% BV. 5 % X 1¥16 

14V2 8% 5% 8'1. 5 % x 'fl. 
15'/, 8% 5% BVa 5 % x 'fl. 

16'1. B% 5% BV. 5 % x 'fl. 
16'/, B% 5% BV. 5 % x 'fl. 

2 18'1. 8'1, 6% 8% 5 y,. x % 

2 19V, 9V, 3% 11% 5 ¥l. x 'v,. 
2 19V, 9'1. 3% 11'1, 5 ¥l6 x lY,E) 

2 19Y. 9V, 4% 11'/, 5 'lI. x. 'v,. 
2 19% 9'1. 4% 11% 5 ¥16 x IYrs 

2 20% 9'1. 5 'lI. 11% 5 'lI. x 'v,. 
2 20",. 9'1. 5 'lI. 11% 5 ?l6 x lYl6 

2 21% 9V, 6'l1. 11% 5 y,. x 'v,. 
2 21% 9'1. 6 'lI. 11 '!. 5 'lI6 X 'Y16 

3 19% 9'1. 4% 24'!. 5 y,. x 'v,. 
3 19% 9'1. 4% 24'!. 5 y,. x 'y,. 
3 21% 9V, 6 y,. 24% 5 y,. x 'v,. 
4 20% 9\4 5'l\. 37 5 'lI. x 'y,. 
4 21% 9\4 6'l1. 37 5 ¥l. x 'v,. rn JEFFERSON· ELECTRIC 

a division of Litton Industries 

840 25th Avenue, Bellwood, Illinois 60104 
Litton (312) 626-7700- 800-323-3293 
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5600 TRANSFORMERS 

J M Translormer co., Inc. Dept. EM, 112 Florida Street 
Farmingdale, N.Y. 11735 
(516) 293-0475 

• TRANSFORMERS WITH RATINGS TO 2400 VA 
• Available with secondary voltages up to 500 V 
• Available with secondary current ratings to 20 Amps 

SPLIT BOBBIN POWER TRANSFORMERS 

• 50/60 Hz 
• Power Ratings to 750 VA 
• Single, Dual, and Tapped Primaries 
• Single and Multiple Outputs 
• Terminals and Flexible Leads Available 
• Available with End Bells 

• Non-Concentric Winding - Lower Capacitance
Better Insulation - 2500-4000 VRMS Hipot
No Need for Electro-static Shield 

WE SPECIALIZE IN POWER TRANSFORMERS FOR 
MEDICAL ELECTRONICS (PATIENT ATTACHED EQUIp· 
MENT) FOR DOMESTIC AND FOREIGN APPLICATIONS. 

RECTIFIER POWER 
TRANSFORMERS WITH 
FLEXIBLE LEADS 

• 50/500 Hz 
• Power Ratings up to 750 VA 
• Wide Range of Voltages 
• Single, Dual, and Tapped Primaries 
• Single and Multiple Outputs 
• Available with End Bells 
• Terminals also available 

POWER ISOLATION TRANSFORMERS 

• Split Bobbin Construction for High Isolation at Low 
Cost ... (2S00-4000 VRMS hipot) 

• Power Ratings from 10 VA-2400 VA for SO/60 Hz 
Operation 

• 11SV/230V:11SV, 115V:115V, 
115V 1230V:11SV 1230V, 
Many OtherVoltage Ratings Available 

• Terminals or Flexible Leads Available. Open Frame 
or Enclosed Construction 

• PROTOTYPES AVAILABLE WITHIN ONE WEEK 
• No set-up charges on special orders 
• CHECK OUR LOW PRICES! 

STEP DOWN AUTO 
TRANSFORMERS 

• 50/60 Hz· 
• 230/115 V 
• 100-1200 VA 
• Also available with 

open frame 
construction 

MINIATURE PLUG-IN 
POWER TRANSFORMERS 
PC APPLICATION 

• 50/500 Hz 
• 10 VA 
• Single or Dual Primaries 
• Single or Dual Secondaries 
• 6- and 8-Pin Models Available 

5600 
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5600 TRANSFORMERS 

J M Transformer co., Inc. 
lOW PROFilE SPUT BOBBIN - PC BOARD 
TRANSFORMERS - SERIES L 20VA 

L Series Transformers offer a particularly low profile 
for 20VA (only 1.34" high). Although they are rela
tively light (% lb.) optional mounting holes for #4 
screws are available for additional mounting strength. 
The use of a Split Bobbin allows winding to be non
concentric (side-by-side), consequently high isola
tion is achieved at low cost. 
• Better insulation - 2500 VRMS hipot is standard. 
• Lower capacitance - no need for electro-static 

shield. 
Please note that the standard items listed below 
utilize 6 or 8 pins, while 12 pins are available. We 
would like to quote your more complex require
ments ... you may save cost and space by combining 
two less complex Transformers into one. 
We would also be glad to quote your less complex 
requirements. For example, if only a Single Primary 
and Single Secondary are needed, you can save con
siderable cost by utilizing only 4 Pins. 

--U .... ·025 

STANDARD TRANSFORMERS 

Part # Secondary RMS Ratings 
Dual 

Single 115/ 
115V 230V 
Pri. Pri. Series Parallel 

L-10 DL-10 lOVCT@2A 5V@4A 
L-12 DL-12 12.6 VCT @ 1.6A 6.3V@3.2A 

L-16 DL·16 16 VCT @ 1.25A 8V@2.5A 

L·20 DL·20 20VCT@ 1A lOV@2A 2 

L·24 DL·24 24VCT@ .8A 12V@ 1.6A 
L·32 DL·32 32VCT@ .625A 16V@ 1.25A 115V 

50/60 Hz 

L·40 DL·40 40VCT@ .5A 20V@ 1A 
L-48 DL·48 48VCT@ .4A 24V@ .8A 5 

Dept. EM, 112 Florida Street 
Farmingdale, N.Y. 11735 
(516) 293-0475 

5600 
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·c: ::Jm °C: 
115/230V 
50/60 Hz 

'C" ::J- °e 11 

12 12 

L·80 DL·80 80VCT@ .25A 40V@ .5A Type L Type DL 

L-120 DL·120 120VCT@ .16A 60V@ .32A 

Smaller, lower profile units as well as larger, more 
powerful units are available. 

LOW PROFILE 
SPLIT BOBBIN 
POWER TRANSFORMERS 
with 4" Flexible Leads 
• Only 1.1 inches high - Wt. 1f2 lb. 
• Ideal for PC Board and Chassis 

Mounting where low height 
is required 

• 2500 VRMS hipot 

Standard Transformers: 
115 V 50/60 Hz Primary - 10 VA 

Part Number 

LPS 10·8 
LPS 10·10 
LPS 10·12 
LPS 10-16 
LPS 10·20 
LPS 10·24 
LPS 10·32 

Secondary RMS 
Full Load lIatlng 

8V@1.25A 
10V@ 1 A 

12.6 V@ .SA 
16 V@ .63A 
20 V@.5A 
24V@.42A 
32V@ .31 A 

1.5" 
Mounting Secondary 
Cenlers -----I Red 

----01 Secondary r--- 1.8811 1 Red 
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TRANSFORMERS 

Some of the many transformers Lenco has 
designed and produced for a wide range of in
dustries .. Our specialty . . . custom designed 
to your special application. Prototype through 
production. Power 10 MW to 1000 VA. 

THO~F1LE 
B LENCO 

ELECTRONICS, INC. 

1330-29 BELDON STREET 
McHENRY, ILLINOIS 60050 

We're as close as your phone 

815/344-2900 

5600 
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5600 TRANSFORMERS 

send specifications 
for your special 
requirements 

LEN CO, dedicated to transformer design, 
product improvement, cost reduction and fast 
delivery to meet your specifications and most 
critical production schedule. An endless variety 
of types, sizes and performance capabilities for 
a wide variety of industries. 

Experienced personnel with specially devel
oped electronic skills for an exacting tech
nology to meet the most critical requirements. 
Manufactured to conform to UL, CSA, VDE, 
FCC-Part 68, etc. 

Our specialty is your special application and 
we invite you to send or call for your custom 
requirements. For no obligation quotes, engi
neering, design consultation and manufacture, 
contact Lenco, the performance people. 

AUDIO Impedance matching - Isolation -Broad frequency 
response - Low insertion loss - FCC Part 68. 

CONSTANT VOLTAGE Regulating transformers built to your 
specifications for DC power supplies or low distortion AC. 

CONTROL Custom designed to UL, VDE, CSA, 
etc. specifications. 

CONVERTER High Conversion efficiency from DC input to 
filtered DC out. TorOidal, Laminated, Ferrite, (Switch-Mode) etc. 

CURRENT Toroidal, Laminated, Core, Impregnated, or Encap· 
sulated. 

VACUUM 
IMPREGNATION 
SYSTEM 

FILAMENT Dry type, Laminated core. 

HIGH TEMPERATURE Vacuum impregnation with temperature 
material to 200 'C. Epoxy encapsulated. 

INDUCTORS Filter, A.C. Noise filtering, Switch-mode. 

INPUT AND OUTPUT Designed to your specifications. 

ISOLATION Audio, Step·down, Step·up, Foil electrostatic 
shielded, Electromagnetic shielded. 

LOW PROFILE PC mount, Split bobbin, Vacuum varnish or 
epoxy impregnated. 

MEDICAL UL 544 Patient connected, or non'patient connected. 
Power. 

POT CORES PC mount, Frame mount, Encapsulated or 1m· 
pregnated. 

SWITCH·MODE POWER Dry type, Air cooled, laminated or 
Ferrite. 

THREE PHASE 50·60·400 Hertz up to 1 KVA. 

MEMBER 

LENCO Ft'~~ 
ELECTRONICS, INC. 

POWER CONVEASION 
PRODUCTS COUNCIL 

INTERNATIONAL 

AUTOMATIC 
LAMINATING 

5600 

HANO WINDING 

Modern new 20,500 square foot facility 
for the production and manufacture of 
high quality transformers. 

1330-29 BELDON STREET, McHENRY, ILLINOIS 60050, We're as close as your phone 815/344·2900 
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5600 

transformer division 

TRANSFORMERS 

HORIZONTAL 
p.e. 

411 manhattan avenue, babylon, n.y. 11704/ tel: (516) 587-0510 TRANSFORMERS 

4 

• 

-010 -012 
SecDndary Series 10VC.T. 12.6VC.T. 

VDltage Parallel 5V S.3V 

Series 
Size 2 liE .11A .09A 

Size 3 .25A .2A 

Size 4 .6A .5A 

Size 5 II • 1.2A LOA 

Size 6 2.0A 1.6A 

Size 7 3.6A 2.S5A 

Parallel 

Size 2 

"Et 
.22A .18A 

Size 3 .5A .4A 

Size 4 1.2A LOA 

Size 5 

II • 
2.4A 2.0A 

Size 6 4.0A 3-.2A 

Size 7 7.2A 5.7A 

DIMENSIONS 

Size VA L W H ML A B , 
2 1.1 1-3/S I-liS 15116 - .250 .250 

3 2.4 1-3/S I-liS 1-3/16 - .250 .250 

4 6.0 1-5/S 1-5/16 1-5116 1-1116 .250 .350 

5 12.0 1-718 1-9/16 1-7116 1-1/4 .300 .400 

6 20.0 2·114 1-7/S 1-7116 1-112 .300 .400 

7 36.0 2·518 2-3/16 1-9/16 t .400 .400 

4-01 
115V 
50/60 Hz 

4-02 
115/230V 
50/60 Hz 

c: ::3 C: 
C: ::3 C: 

CURRENT RATING 

-016 -020 -024 -028 
16V C.T. 20V C.T. 24VC.T. 28V C.T. 

8V 10V 12V 14V 

.07A .055A .045A .04A 

.15A .12A .IA .. OS5A 

.4A .3A .25A .2A 

.SA ~6A .5A .42A 

1.25A LOA .SA .7A 

2.25A I.SA 1.5A 1.3A 

.14A .IIA .09A .OSA 

.3A .24A .2A .17 A 

.BA .6A .5A .4A 

1.6A 1.2A LOA .S4A 

2.5A -2.0A 1.6A 1.4A· 

4.5A 3.6A 3.0A 2.6A 

OptiDnal MIg. 
C Screw & Nut Lbs. 

1.200 None 0.17 

1.200 None 0.25 

1.2S0 4-40 x 1-3/S 0.44 
Nylon 

1.410 4-40 x 1-318 0.70 
Nylon 

1.600 4·40 x 1·318. O.SO 
Nylon 

I.S50 t 1.1 

t 4 mounting holes 2'l'i6 x W4 for #6 screw 

TO ORDER ANY Mel TRANSFORMER 
Find the page in this catalog that lists the basic type of transformer you need. Pages are arranged as follows: 

4-01- & 4-02- Horizontal P.C. Transformers, single primary (4-01-) or dual primary. (4-02·) 
4:03- & 4-04- Vertical P.C. Transformers, single primary (4·03·) or dual primary (4-04-) 
4-05- Low Profile Transformers 

2,50Q.volt RMS Hipot, available in a variety 
of sizes. Maximum operating temperature 
1300 C. Available with either single 115V, 
or dual 115/230V primary. MCl's pin confi
guration is designed for ease of connection 
in printed circuit boards. Heavier trans
formers are provided with mounting holes 
for additional mounting security. Adapta
tions of standard transformers are also 
available. Dots on schematics shown below 
indicate like polarity . 

-036 _ -048 -056 -120 
36VC.T. 48VC.T, 56VC.T. 120VC.T. 

18V 24V 28V SOV 

,03A .023A .02A .01A 

.065A .05A .045A .02A 

.17A .125A .IIA .05A 

.35A .25A .22A .IA 

.55A .4A .35A .16A 

LOA .75A .65A .3A 

.06A .046,4, .00A .02A 

.13A .IA .09A .04A 

.34A· .25A .22A .IA 

.7A· .5A .44A .2A 

1.IA .SA .7A .32A 

2.0A 1.5A 1.3A .6A 

4-06- & 4-07- Quick Connect Power Transformers, single primary (4-06-) or dual primary (4-07-) 

Current ratings in each table are at secondary voltage. MCI utilizes seven-digit part numbers. When you have selected the transformer type that best suits your requirements, 
determine the part number as follows: 

Digit Number 

First Digit 
Second & Third Digits 
Fourth Digit 
Last three digits 

Example 

4 
01 

3 
010 

Indicates 

Transformer 
Type 
Size in either series or parallel configuration 
Secondary voltage 

Example 

Always 4 
Horizontal P.C., single primary 
Size 3 
10V C.T. 

The part number fDr the example used is 4-01·3-010, which is the part number for a Single Primary, HDrizontal P.C. TransfDrmer, Size 3, with a 10V C. T. SecDndary VDltage Dr 51f. 
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5600 

transformer division 

TRANSFORMERS 

VERTICAL 
P.C. 

411 manhattan avenue. babylon. n.y. 11704/ tel: (516) 587·0510 TRANSFORMERS 

-010 -012 -016 -020 
Secondary Series 10VC.T. 12.6V C.T. 16VC.T. 20V C.T. 

Voltage. Parallel 5V 6.3V 8V 10V 

'~"IIE .090A .070A .OSSA .04SA Size 1 

Size 2 .12OA .100A .07SA .OSOA 

Size 3 II . .440A .350A .260A .220A 

Size 4 1.0A .800A .640A .SOOA 

Size S 2.4A 2.0A 1.SA 1.2A 

Parallel 

Size 1 Iia .1BOA .14OA .11OA .090A 

Size 2 .24CA .200A .IS0A .12OA 

Size 3 II. .8BOA 
.700A .S20A .440A 

Size 4 2.0A 1.SA 1.28A 1.0A 

Size S 4.8A 4.0A 3.0A 2.4A 

DIMENSIONS 

A·6 A·8 
Size VA L W H (6 Pin) (8 Pin) 

1 1.0 1 1·3/8 0.83 0.250 0.200 

2 1.2 1·3/8 1-1/8 1-3/16 0.312 0.200 

3 4.4 1·5/8 1-1/4 1-3/8 0.400 0.2S0 

4 10.0 1·7/B 1-7116 l-S/8 0.400 0.250 

5 24.0 l·S/B 2-1/4 1-3/8 0.400 0.250 

TO ORDER ANY Mel TRANSFORMER 

4·03 
115V 
50/60 Hz 

4·04 
115/230V 
50/60 Hz 

2 

• 

c: 
c: 4jC5 

3~ 6 

':J C~ 

l,OOO·volt RMS Hipot, available in a variety 
of sizes. Maximum operating temperature 
1300 C . Available with either single 115V, 
or dual 115/230V primary. MCl's pin con· 
figuration is designed for ease of connection 
in printed circuit boards. Adaptations of 
standard transformers are also available . 
Dots on schematics shown below indicate 
like polarity. 

CURRENT RATING 

-024 -028 
24VC.T. 28VC.T. 

12V 14V 

.03SA .030A 

.OSOA .040A 

.18OA .160A 

.4S0A .36OA 

1.0A .80OA 

.070A .OSOA 

.100A .OBOA 

.360A .32OA 

.900A .720A 

2.0A 1.SA 

WT. 
B (oz.) 

1.200 2.5 

1.000 3.0 

1.100 5.0 

1.300 9.0 

2.100 12.0 
.. 

-034 -040 -056 -088 -120 -180 
34VC.T. 40VC.T. 56VC.T. 88VC.T. 120V C.T. 180V C.T. 

17V 20V 28V 44V 60V 90V 

.02SA .020A .01SA .010A .008A 

.03SA .030A .020A .01 SA .010A .006A 

.12SA .110A .080A .OSOA .035A .024A 

.300A .2SOA .18OA .120A .08SA .. OSSA 

.700A .600A .420A .270A .20OA .130A 

.OSOA .040A .030A .020A .01 SA 

.070A .060A .040A .030A .020A .012A 

.2SOA .220A .lS0A .100A .070A .04BA 

.600A .SOOA .3S0A .24OA .170A .110A 

1.4A 1.2A .840A .S40A .400A .2S0A 

!- L -I I- w"l 

{g~t[] g 
-,t-o 3116 
.041 

SINGLE 
PRIMARY 

I. 
13 

12 

" 

-230 
230VC.T. 

115V 

.OOSA 

.020A 

.04CA 

.100A 

.010A 

.040A 

.080A 

.200A 

DUAL 
PRIMARY 

Find the page in this catalog that lists the basic type of transformer you need. Pages are arranged as follows: 

4·01· & 4-02- Horizontal P.C. Transformers, single primary (4-01-) or dual primary (4-02·) 
4·03- & 4·04- Vertical P.C. Transformers, single primary (4-03·) or dual primary (4·04-) 
4-05· Low Profile Transformers 
4·06- & 4·07- Quick Connect Power Transformers, single primary (4·06-) or dual primary (4·07·) 

Current ratings in each table are at secondary voltage. Mel utilizes seven-digit part numbe"rs. When you have selected the transformer type that best suits your requirements, 
determine the part number as follows; . . 

Digit Number 

First Digit 
Second & Third Digits 
Fourth Digit 
Last three digits 

Example 

4 
01 

3 
010 

Indicates 

Transformer 
Type 
Size in either series or parallel configuration 
Secondary voltage 

Example 

Always 4 
Horizontal P.C" single primary 
Size 3 
10V C.T. 

The part numberfor the example used is 4-01·3-010, which is the part number for a Single Primary, Horizontal RC. Transformer, Size 3, with a 10VC.T. SecondaryVoftage orSY. 
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5600 TRANSFORMERS 

~I t transformer division 

ULI.!lJJ 411 manhattan avenue. babylon. n.y. 11704/ tel': (516) 567·0510 

LOW PROFILE 
P.c. 

TRANSFORMERS 

4-05 
115/230V 
50/60 Hz 1,500-volt R MS H ipot, available in a variety 

of sizes. Maximum operating temperature 
1300 C. Available with dual 115/230V 
primary. MCl's pin configuration is designed 
for ease of connection in printed circuit 
boards. Adaptations of standard trans
formers are also available. Dots on schematics 
shown below indicate like polarity. 

CURRENT RATING 

~010 -012 -016 -020 -024 ~034 -040 -056 -088 -120 -230 
Secondary Series 10VC.T. 12.6VC.T. l6VC.T. 20VC.T. 24VC.T. 34VC.T. 4OVC.T. 56VC.T. 88VC.T. l20V C.T. 230V C.T. 

Voltage Paralh,l 5V 6.3V 8V 10V l2V 17V 20V 28V 44V 60V 115V 

Serlas. 

"Et 
Size 1 .2S0A .200A .IS6A .12SA .104A .073A .062A .044A .02BA .020A .010A 

Size 2 .600A .450A .3S0A .300A .2SOA .170A .ISOA .100A .06SA .OSOA .02SA 
Size 3 

II • 
1.200A .900A .700A .600A .500A .340A .30OA .200A .13OA .100A .OSOA 

Parallel liE Size 1 .SOOA .400A .. 312A .2S0A .20BA .146A .124A .OBBA .OS6A .040A .020A 
Size 2 1.2A .900A .700A .600A .500A .34OA .30OA .20OA .130A .100A .OSOA 
Size 3 

" . 
2.4A I.BA I.4A 1.2A 1.0A .6BOA .600A .400A .260A .200A .100A 

DIMENSIONS 

Size VA L W H A B Oz. 

I~W-~ r-;=L-
~ 

J." ",}"~~ 
:i!!o1 T m t-e- e- e", - ., 

1 2.S 1·7/B 1·9116 0.650 1.600 0.375 5 
N '" 

2 6.0 1·7/B 1·9/16 0.B50 1.600 0.375 7 . .. 
3 12.0 2·1/2 2 1.065 2.000 0.500 11 

TO ORDER ANY Mel TRANSFORMER 
Find the page in this catalog that lists the basic type of transformer you need. Pages are arranged as follows: 

4-01· & 4-02· Horizontal P.C. Transformers. single primary (4·01-) or dual primary (4·02·) 
4·03· & 4-04· Vertical P.C. Transformers. single primary (4-03·) or dual primary (4-04·) 
4·05· . Low Profile Transformers 
4-06· & 4-07- Quick Connect Power Transformers, single primary (4·06·) or dual primary (4-07-) 

" '" 
'" -

Current ratings in each table are at secondary voltage. MCI utilizes seven·digit part numbers. When you have selected the transformer type that best suits your requirements. 
determine the part number as follows: 

Digit Number 

First Digit 
Second & Third Digits 
Fourth Digit 
Last three digits 

Example 

4 
01 
3 

010 

Indicates 

Transformer 
Type 
Size in either series or parallel configuration 
Secondary voltage 

Example 

Always 4 
Horizontal P.C., single primary 
Size 3 
10V C:r. 

The part number for the example used is 4-01·3-010, which is the part number for a Single Primary, Horizontal P.C. Transformer, Size 3, with a 'OV C.T. Secondary Voltage or 5V. 
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5600 TRANSFORMERS 

~IJ It transformer division 

ULL!lJ 411 manhattan avenue. babylon. n.y. 11704/ tel: (516) 587·0510 

QUICK CONNECT 
POWER 

TRANSFORMERS 

1;",'i, 'J E5
s7 

50/60 Hz 

4~E5 
4-07 ~ 
115/230V 3 7 
50/60 Hz 2~ 

~8 

CURRENT RATING 

Secondary -010 -012 -016 -020 -024 -028 
Voltage 10V C.T. 12.6V C.T. 16V C.T. 20V C.T. 24V C.T. 28V C.T. 

Transformer 
Size 

3 .25A .2A .15A .12A .1A .OB5A 

4 .6A .5A .4A .3A .25A .2A 

5 1.2A 1.0A .8A .6A .5A .42A 

6 3.0A 2.5A 2.0A 1.5A 1.25A 1.1A 

7 S.OA 4.0A 3.5A 2.BA 2.4A 2.0A 

8 10.0A 8.0A 6.25A 5.0A 4.0A 3.6A 

DIMENSIONS 

Size VA L W H A B ML Lbs. 

3 2.4 2-1/16 1-1/16 1-3/16 1-5/8 9/16 1-3/4 0.25 

4 6 2·3/8 1-1/4 1·318 1-11/16 11/16 2 0.44 

5 12 2·13/16 1-318 1-5/8 1-15116 13/16 2·318 0.7 

6 30 3·1/4 1-11116 1-15/16 2·5116 1-1116 2·13116 1.1 

7 56 3·11/16 1·13/16 2-114 2-11/16 1-1/16 3·118 1.7 

8 100 4·1/32 2·1/4 2·9/16 3·1/16 1·5/16 3·9/16 2.75 

TO ORDER ANY MCI TRANSFORMER 
Find the page in this catalog that lists the basic type of transformer you need. Pages are arranged as follows: 

4-01- & 4-02- Horizontal P.C. Transformers. single primary (4-01·) or dual primary (4-02·) 
4-03- & 4-04- Vertical P.C. Transformers. single primary (4-03·) or dual primary (4-04·) 
4-05· Low Profile Transformers 

2500 Volt RMS Hipot in a variety of practical 
sizes. Maximum operating temperature 130°C 
available with either single 115 or dual 115/ 
230V primary (for all but 2.4 VA size). 

MCI's split bobbin and non-concentric wind
ing provide better insulation and high signal 
isolation, thus eliminating the need for electro
static shielding. 

Adaptations of standard transformers are also 
available. Dots on schematics shown below 
indicate like polarity. 

-036 -048 -056 -120 
36VC.T. 48VC.T. S6VC.T. 120V C.T. 

.065A .05A .045A .02A 

.17A .125A .11A .05A 

.35A .25A .22A .1A 

.B5A .63A .54A .25A 

1.5A 1.2A 1.0A .5A 

2.8A 2.0A 1.BA .B5A 

4-06- & 4-07- Quick Connect Power Trans/ormers. single primary (4-06-) or dual primary (4·07-) 

Current ratings in each table are at secondary voltage. Mel utilizes seven-digit part numbers. When you have selected the transformer type that best suits your requirements, 
determine the part number as follows: 

Digit Number 

First Digit 
Second & Third Digits 
Fourth Digit 
Last three digits 

Example 

4 
01 

3 
010 

Indicates 

Transformer 
Type 
Size in either series or parallel configuration 
Secondary voltage 

Example 

Always 4 
Horizontal P.C., single primary 
Size 3 
10V C:r. 

The part numberforthe example used is 4-01-3·010. which is the part number for a Single Primary, Horizontal P.C. Transformer, Size 3. with a 10V C:r. Secondary Voltage or 511. 
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Provides line isolation and matching - Prevents line imbalance - Optimum use of Voice-Grade Telephone lines for Broadband Data 
Wide dynamic signal level capability - Low distortion - Permits Signals 
• Frequency Response: 300-3500 Hz ±0.5 dB • Longitudinal Balance: Per FCC 68.310 
• Level: -45 dBm to + 7 dBm • Distortion: 0.5% Max. 

T1104 600 600 1 A 

T2104 600 600 1 B 

T2106 600 CT 600CT 6 E 

T2108 600 900 1 B 

T2110§ 900 900 7 C 

T2316, 4000 600 1 B 

T4113_ 900/600 
60/75mA DC 

600 Split 2 J 

T5114 600 600 Split 8 K 
@75mA 

T5115 600 600 Split 9 L 
@ 120 mA 

T6112§ 600 900/600 
100/120 mA DC 

5 G 

HOLDING COILS 

T4415 2.0 hy @ 60 mA, 1.3 hy @ 
100 mA DC, 1801} 

3 H 

T5415 1.4 hy ±20% @ 120 mA DC, 1801} 
Split Winding 

4 K 

T7410 1.0 hy @ 0 mA, 0.8 hy @ 
25 mA DC, 225!l 

3 D 

T8410 1.0 hy @ 0 mA, 0.8 hy @ . 3 D 
40 mA DC, 1131} 

HYBRID 

T2220* 600 (4W) 600/600 10 E 

T3220t 600 (4W) 600/600 10 F 

T4220t§ 600 (4W) 600/600 12 J 
60 mA DC (2W) 

T5220t§* 600 (4W) 600/600 
100 mA DC (2W) 

11 M 

* 2 required for Hybrid operation. Trans-Hybrid loss 45 db typical 
• Level -15 to +7 dBm § Electrostatic Shield • All windings split 
t T5220: 300-4000 Hz ±0.3 dB Trans-Hybrid loss and Long. Bal. >60 dB. 

Level -40 to +20 dBm, Static Shielded, 2 required for Hybrid 
operation , Bridging 

Available on Special Order with Other Ratings and Construction 

4·WIRE VOICE PATH 
IRECEIVE lEG) 

BALANCING 

NE~. 

4WIRE VOICE PATH 
'TRANSMIT LEGI 

• Impedance Matching: ±10% over entire 
frequency range 

• Return Loss: 26 dB Min. 

REQUEST 
ENGINEERING 
APPLICATION 
BULLETIN F232 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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Plug·in printed circuit 
construction. 
Vacuum varnish 
impregnated. Wt. 4 Oz. 

High·Q Toroid. 
Microcrystalline 
wax impregnated. 
Supplied with 4/1 
#28 leads. 

Plug·in printed circuit 
construction with 
mounting channel. 
Vacuum varnish 
impregnated. Wt. 9.5 Oz. 

Flat Profile. 
Plug·in printed circuit 
construction. 
Vacuum varnish 
impregnated. Wt. 2.5 Oz. 

FIG. B 

Wt. 0.5 oz. 
FIG. E 

Plug·in printed circuit 
construction. 
Vacuum varnish 
impregnated. Wt. .5 oz. 

Plug·in printed circuit 
construction. 
Vacuum varnish 
impregnated. 

Plug·in printed circuit 
construction. 
Vacuum varnish 
impregnated. Wt. 3.5 Oz. 

Flat Profile. 
Plug·in printed circuit 
construction. 
Vacuum varnish 
impregnated. Wt. 5.5 Oz. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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FIG. C 
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5600 TRANSFORMERS 

FOR: PROFESSIONAL SOUND STUDIOS - BROADCAST MIXING CONSOLES"':"" 
CONTROL AND INSTRUMENT AMPLIFIERS Fig. oS 

EQUIVALENT TO IMPORTED EUROPEAN STUDIO GRADE TRANSFORMERS SINGLE THREADED STUD 
MOUNTING • WIDE BANDWIDTH - BROAD • EASE OF MOUNTING AND ORIENTATION 

FREQUENCY RESPONSE • POLARIZING VOLTAGE CONNECTION Double Mu-metal shield
ing. 3" color coded leads. 
~."O. stud provided with 
nut. 5/0"0 x l~."H. 

• EXTREMELY LOW DISTORTION FOR CONDENSER MICROPHONES 
• NEGLIGIBLE HUM PICK UP • LOW MICROPHONICS 
• SUBMINIATURE SIZE • ELECTROSTATIC SHIELDING 

Nom. 
Nom. Impedance Ralio 
Turns 
Ralio Frequencl Replaces 

Part No. Pri:Sec Primary Response Fig. Beyer Pari No. Fig. OSP 
8101·8 1020 12.5 100 30·15,000 Hz ±1 dB -8 TR-BV35704 PRINTED CIRCUIT 
8101-8P 1.20 12.5 100 30-15,000 Hz ±1 dB -8P STR-BV37704 MOUNTED 
8105-S 1:15 200 2,000 30-15,000 Hz ±1 dB -S 351.015.006 

Double Mu-melal shielded. S105-SP 1:15 200 2,000 30-15,000 Hz ±1 dB -SP 370.015.006 
S107-S 1:15 200/50 spl it 2,000 30-15,000 Hz ±1 dB -S 351.215.006 'Y4"D x IJ1."H. 7-.040 pins 
S107-SP 1:15 200/50 split 2,000 30-15,000 Hz ±1 dB -SP 370.215.006 1f8" H. 
SI0S-S 1:10 200 2,000 30-15,000 Hz ±1 dB -S 351.010.005 
SlOS-SP 1:10 200 2,000 30-15,000 Hz ±1 dB -SP 370.010.005 
SI11-S 1:7.1 200 2,000 30-15,000 Hz ±1 dB -S 351.007.004 
SI11-SP 1:7.1 200 2,000 30-15,000 Hz ±1 dB -SP 370.007.004 
SII6-S 1:5 200 ' 2,000 30-15,000 Hz ±1 dB -S 351.005.003 Fig. -FB 
SII6-SP 1:5 200 2,000 30-15,000 Hz ±1 dB -SP 370.005.003 RIGHT ANGLE MOUNTING SIIS-S 1:5 200/50 splil 2,000 30-15,000 Hz ±1 dB -S 351.205.003 
SIl8-SP 1:5 200/50 spl it 2,000 30-15,000 Hz ±1 dB -SP 370.205.003 BRACKET 
S126-S 1:1 600 CT 3,750 30-20,000 Hz ±.5 dB -S TR-145/BV35508 For mounting of -S series 
SI26·SP 1:1 600 CT 3,750 30-20,000 Hz ±.5 dB -SP STR-145/BV37508 transformers. M.C. 'III". S130-S 1:1 10,000 100,000 30-15,000 Hz ±1 dB -S TR-145/BV35590 
SI30-SP 1:1 -SP STR-145/BV37590 
SI00·FB Right -FB 

~ 10 f ::! ~ :5.,. 
1--- "Im----l-l::i---. ~., ~.,---j ~~ 

are any 
ages can used as input, interstage, output, I 

MOLDED M-M 
To order add -M to Part No. 
For plug-in printed circuit 
applications. Epoxy resin 
provides resistance to ex
tremes of ambient. Weight 
l'¥4 oz. 

I : I ,. : ~ 

[Jl[," :-+-.-~ -
-~.LII I _I. .. , J ' I -.l 

L· _. f:~ 

and other impedance matching applications. Primary and secondary wind
ings may be interchanged to obtain required impedance matching. 'Also 
available in hermetic construction. 

Part No." 
M3-(*). 
MI2-(*) 
Ml-(*). 
MI-S 
M2-(*). 
MI4-(*) 
MI5-(*) 
M8-(*) 
M9-(*) 
M4-(*) 
M5-(*) 
M6-(*) 
M7-(*) 
MI0-(*). 

Pri. DC 
Unbal-

Primary Secondary ance 
Impedance Impedance mA 

7.5/30 50,000 0 
50/250 CT 50/250/600 CT 0 
50/250/600 CT 50,000 _ 0 

Oper
ating 
Level 
dBm 

5 
8 
5 

Frequency 
Response 
±2 dB 

20-20,000 
20-20,000 
20-20,000 

OPEN FRAME WITH 
CHANNEL M-FB 
To order add -FB to Part 
No. Leads 4" long. #2S 
PVC Weight 1.13 Oz. 

OPEN FRAME PRI NTED 
CIRCUIT M-PC 
To order add -PC to Part 
No. Units with more than 
6 pins have 7 Dr 8 - .025 
x .015 pins on .150 centers. 
Weight 1.2 Oz. 

, -It 
i 

l~~lt~ 

*=~-1 s ~ N [(}-

~ b ~ ~ 1 
g L~~ 
or 4 

olf:f 

MIl-(*). 
ft! MI3-(*) 

~l ~~~_(*) 
f) MTJO-(*) 

MT23-(") 
MTl4-(*) 
MTl5-(*) 
MTl-(*) 
MT35-(*)* 
MT36-(")t 
MT26-(*) 
MT9-(*) 
MT33-(*) 
MT22-(*) 
MT29-(") 
MTl2-(*) 
MT24-(*) 
MTl3-(*) 

; MTll-(*) 
- MT2l-(*) 

MT25-(*) 
MT34-(*) 
MTlO-(*). 
MT7-(*). 
MTl8-(*). 
MT5-(*). 
MT3-(*) 

; MT8-(*). 
MT20-(*). 
MT6-(*). 

Same as Ml above - with du'al nickel alloy shield 
50/250/600 CT 50,000 CT 0 5 20-20,000 
200 1f2 Megohm 0 9 80,3,000 
10,000 1 Megohm 0 11 100-2,500 
15,000 50/250/600 CT 0 8 20-20,000 
15,000 50/250/600 CT 4 21 150-20,000 
15,000 60,000 0 6 20-15,000 
15,000 60,000 4 14 200-20,000 
15,000 95,000 CT 0 5 20-15,000 
15,000 95,000 CT 4 11 200,20,000 
30,000 CT 50/250/600 CT 0 8 30-50,000 
50,000 50/250/600 CT 0 5 20-20,000 
Reactor 300 hy. 0 DC 50 hy. @ 3 mA 60000 D.C.R. 
Magnetic Shield Mu-Metal slip on can for M-A Series 25 db shielding 
100 10 CT /40 CT 100 27 200-20,000 
250 CT 500 10 30 200-15,000 
250 CT 1000 10 30 200-15,000 
400 10 50 25 200-20,000 
500 CT 210 30 27 300-20,000 
600 600 10 23 200-15,000 
600 600 CT & 600 CT 0 5 40-20,000 
600 CT 600 CT 0 15 50-15,000 
600 CT 600 CT 20 23 200-15,000 
600 CT 1,200 CT 4 23 200-15,000 
600/150 Split 600/150 Split 20 23 200-20,000 
600/150 Split 1,200 CT 4 23 200-15,000 
1600 CT 450 15 30 200-15,000 
2,000 3.4 10 32 200-15,000 
2,500 600 CT 10 32 200-15,000 
4,000 CT 3.4 3 32 200-15,000 
4,000 CT 600 CT 3 32 200-15,000 
4,000 CT 600/150 Split 3 32 200-15,000 
7,500 CT 600 CT 8 32 200-15,000 
10,000/2500 Split 2000/500 Split 4 20 200-20,000 
25,000 600 3 22 200-15,000 
25,000 1,200 CT 3 22 200-15,000 
25,000 CT 1,200 CT 6 22 200-15,000 
50,000 6 3 20 300-15,000 
50,000 600 3 20 300-15,000 
50,000 CT 1,200 CT 3 20 300-15,000 
50,000 CT 1200/300 Split 3 20 300-15,000 
100.000 1,200 CT 1.4 17 200-15.000 

to Part Number to designate construction. 
in -PC construction. 

hybrid telephone line. 
ormer. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 
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\\Lb(j MINIATURIZED AUDio TRANSFORMERS \ 

"~I~""""""""""""""""""""""""""~"""""""""""""""""""" .. ~ 1 SUB-MINIATURE TRANSFORME"R~""'" SM& SMT SERIES 

, r--+-l~1 rift £'020 

0 1 f :--1--: 1x 
MOLDED SM-M il-J tr. I f 

0400,
-1-. ' To order add -M to Part Number. 

For plug-in printed circuit ap-
plications. Epoxy resin pro- P'NS il'i:! 
vides resistance to extremes 
of ambient. Weight 1'12 Oz. 

OPEN FRAME WITH 
CHANNEL SM-FB 
To order add -FB to Part Num
ber. Weight '14 Oz. Leads #28 

Primary and secondary windings may be interchanged to obtain 
required impedance matching. These units can be used as input, 
interstage, output, isolation and other impedance matching require-
ments. Also available in hermetic construction. 

Pri. DC oper. Frequency 
Primary Secondary Unbal- Level Response 

Part No. Impedance Impedance ance mA DBM ±2 dB 
SMl-(') 200/50 250,000/62,500 0 6 80-10,000 
SM3-(') 10,000 200 3 21 150-10,000 
SM2-(') 10,000 90,000 0 8 100-10,000 
SM4-(') 30,000 50 1 21 150-10,000 
SM6-(') 100,000 60 0.5 21 150-10,000 
SM5-(') Reactor 50 hy at 1 rnA DC 3,000G DC Res. 
SMTl-(') 600 600 9 23 200-15,000 
SMT26-(') 600 CT 600 CT 18 23 200-15,000 
SMT9-(') 600 CT 1,200 CT 18 23 200-15,000 
SMTl2-(') 2,00~ 3.4 5 30 200-15,000 
SMTl9-(') 2,50 2,500 CT S 26 200-15,000 
SMT36-(') 2,500 CT 2,500/625 Split 10 26 200-15,000 
SMTl3-(') 4,000 CT 3.4 S 30 200-15,000 
SMTl7-(') 10,000 CT 200 CT 6 20 200-lS,OOO 
SMTl6-(') 10,000 1,500 CT 1 23 200-15,000 
SMTlO-(') 25,000 600 2 20 200-15,000 
SMT7-(') 2S,OOO 1,200 CT 1.5 20 200-15,000 
SMTl8-(') 2S,000 CT 1,200 CT 3 20 200-15,000 
SMT5-(') 50,000 6 1 20 300-1S,OOO 
SMT3-(') 50,000 600 1 20 300-15,000 
SMT4-(') 50,000 CT 600 CT 2 20 200-15,000 
SMTB-(') 50,000 CT 1.200 CT 2 20 200-lS,000 

• Add either -M or -FB to Part Number to designate construction. PVC 41/Ion~. 

-MICRO·MINIATUREtRANSFORMERS - MM& MMT SERIES 

Part No. 
MMl-(') 
MM3-(') 
MM2-(') 
MM4-(') 
MM7-(') 
MM6-(') 
MMS-(') 
MMTl-(') 
MMT26-(*) 
MMT33-(') 
MMT9-(') 
MMT32-(') 
MMTl2-(') 
MMT31-(*) 
MMTl9-(') 
MMTl3-(') 
MMTIl-(*) 
MMT21-(') 
MMT25-(') 
MMT30-(') 
MMT35-(') 
MMT17-(') 
MMTl6-(') 
MMT28-(*) 
MMT29-(') 
MMTlO-(') 
MMT27-(') 
MMT7-(') 
MMTl8-(') 
MMT5-('l 
MMT3-(' 
MMT4-(') 
MMT8-(*) 

Pri. DC Dper_ Frequency 
Primary Secondary Unbal- Level Response 

Impedance Impedance ance mA DBM +2 dB 
200/50 250,OOO/62,SOO 0 4 200-10,000 
10,000 200 3 20 150-10,000 
10,000 90,000 0 4 IS0-10,OOO 
30,000 50 1 20 150-1O,OUO 
30,000 I 1,200 0.5 20 200-10,000 
100,000 60 0.5 20 250-10,000 

Reactor 50 hy. @ 1 rnA DC 1 4,700 () DC Res. 
600 600 8 22 200-15,000 
600 CT 600 CT 16 22 200-15,000 
600 CT 600/150 Split 16 22 200-1S,000 
600 CT 1,200 CT 16 22 200-15,000 
600 CT 1200/300 Split 16 22 200-15,000 
2,000 3.4 5 28 200-1S,000 
2,000 CT 500 CT 10 28 200-15,000 
2,500 2,500 CT 2 23 200-15,000 
4,000 CT 3.4 5 28 200-15,000 
4,000 CT 600 CT 5 28 200-15,000 
4,000 CT 600/150 split 5 28 200-15,000 
7,SOO CT 600 CT 4 22 200-15,000 
7,SOO CT 1,200 CT 4 22 200-15,000 
10,000 CT IS0/37.5 split 2 20 200-15,000 
10,000 CT 200 CT 6 20 200-15,000 
10,000 I,SOO CT 1 20 200-1S,OOO 
10,000 CT 1,500 CT 2 20 200-15,000 
10,000 CT 10,000 CT 2 20 200-15,000 
2S,OOO 600 1 20 200-15,000 
25,000 CT 600 CT 2 20 200-15,000 
25,000 1,200 CT 1 20 200-15,000 
2S,000 CT 1,200 CT 2 20 200-15,000 
50,000 6 1 20 200-15,000 
50,000 600 0.7 20 200-15,000 
50,000 CT 600 CT 1.4 20 200-1S,OOO 
50,000 CT 1,200 CT 1.4 20 200-1S,OOO 

Primary and secondary windings may be 'interchanged' t() obtain 
required impedance matching. These units can be used as input, 
interstage, output, isolation and other impedance matching require-

I ments. Also available in hermetic construction. 
The low profile design of this series makes them ideal for use on 
plug-in printed circuit boards. 

MOLDED MM-M 
To order add -M to Part Number 
For plug-in printed circuit applica
tions. Epoxy resin provides resist
ance to extremes of ambient. 
Weight '/2 Oz. 

OPEN FRAME WITH 
CHANNEL MM-FB 
To order add -FB to Part Number. 
Leads #28 PVC 4" long. Weight 
.36 Oz. 

'"~A,",,,,,.,,,._ .. ,,,_.,,._,,,,.,·,,,I):~Jvr'l~RI~~ ",.A'"A, •• A,"''' 

PRINTED CIRCUIT - DCM SERIES 
New Industrial/Commercial grade 
miniature printed circuit trans
formers. Rigid terminals provide 
fixed mounting centers usually 
found in expensive molded trans
formers. Weight .5 Oz. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 



-
Unbal. 

Primary Secondary Pri. Pri. Sec. Level 
Part No. Impedance Impedance DC mA OCR OCR mW 

VMI-C*) 50 600 5.5 7 SO 15 
VM7-(*) 500 3.4 3.5 50 .5 15 
VMI6-C*) 500 CT 250 CT 7.5 50 25 15 
VMI4-(*) 600 CT 600 CT 7.0 50 65 15 
VM8·C*) 1,250 3.4 2.0 135 .5 15 
VMS-CO) 1,250 50 2.0 135 6.5 15 
VMI0-C*) 2,500 2,500 CT 1.5 225 215 3 

® VMI7-C*) 10,000 CT 5,000 CT a 400 300 5 
VMI2-C*) 20,000 1,000 0.16 625 85 5 
VMI3-(*) 20,000 1,000 CT 0.16 625 85 5 
VM3-C*) 25,000 600 0.15 720 45 5 
VM5·C*) 50,000 600 0.1 830 55 5 
VMI5·(*) 5~,000 CT 50,000 CT a 2000 2600 5 

[} 0 _, . '. 
t • • 1 ~:" 
. .' 

,-~-

PLUG-IN TAB MOUNTED CHANNEL 
.VM-FPB 

* 

I--!--~ 

t • .~--r---T 

VM6·(*) 100,000 1,200 CT 0.07 2000 150 5 
VM2-C*) 200,000 600 0.05 3000 110 2.5 
VM4-C*) 200,000 1,200 0.035 3100 165 5 
VMll-C*) Choke 20 hy. CO rnA) 12 hy. (.5 rnA) 1000 
VMSO Magnetic Shield Mu-Metal slip-on can for VM-M Series. 

20 dB shielding. 

The miniaturized design of this series offers a relatively high power 
level for condensed module and printed circuit packaging. 

Part No. 
UM26-(*) 
UM27-(*) 
UM25-(*) 
UM2S-(*) 
UM24-(*) 
UM33-(*) 
UM32-(*) 
UM3S·C*) 
UM34-(*) 
UM31-(*) 
UM37-(*) 

Frequency Response :!:2 dB 300 to tO,OOO Hz 
Measured at Level Stated for 300 Hz 

Unbal. LevelmW 
Primary Secondary Pri. Pri. Sec. @ 

Impedance Impedance DC mA OCR OCR 300 Hz 
400 11 3 35 1.5 15 
400 CT 11 6 35 1.5 15 
400 50 3 35 5 15 
600 CT 600 CT 7 45 60 5 
1,000 50 3 65 10 5 
1,000 CT 600 6 80 65 5 
1,500 CT 600 5 135 65 5 
2,500 CT 600 CT 2 250 50 5 
10.000 CT ,600 CT 2 850 40 5 
10,000 Cl 1,200 CT 2 850 120 5 
10,000 2,000 CT 1 850 200 5 

Level mW 
@. 

1 kHz 

500 
500 
500 
400 
500 
500 
500 
500 
500 
500 
500 

" 150 ~I : /~oTOWI'LOM; 
,t. .' ,_L 30 

o UM35-(*) 15,000 CT 15,000 CT 1 S30 1210 5 300 

_. • • _. ..L 

./ '-'-------;- , 

Fl.Ark~R~ ~300---i 

UM36-(*) 20,000 CT 800 CT 0.5 1100 80 5 500 
UM22-(*) 20,000 1,000 0.5 1100 100 5 300 
UM23-(*) 20,000 1,200 CT 0.5 1100 110 5 300 
UM21-(*) 100,000 1.000 a IS00 135 5 70 
UM30-(*) Choke 1.5 hy. (0 rnA) 0.7 hy. (2 rnA) 100 
UM28·(*) Choke 10 hy. (0 rnA) 8 hy. (0.5 rnA) 650 
UM90 Magnetic Shield Mu:Metal sl ip-on can for UM·M Series. 

20 dB shielding. 
* Add eIther -F, or -M to Part Number to deSIgnate construction. See Photos. 

i"410 MAX I 
4L-H MAL x, _ COO 
- --- T 

MOLDED PM-M 

l 
ICO -----,. 
ICO 

T 

To order add -M to Part Num
ber. Epoxy molded. For 
printed circuit applications. 
Gold plated nickel alloy 
leads .020 x '14". Weight 
. 1 Oz. 

Power levels shown are for 7'12% maximum distortion. 

-
Unbal. 

Primary Secondary Pri. Pri. Sec. Level 
Part No. Impedance Impedance DC mA OCR OCR mW 

PM37-(*) 120 CT 3.2 10 16 0.75 50 
PM38-(*) 300 CT 600 7 41 98 50 
PM35-(*) 500 50 3 60 8 50 
PM36-(*) 500 500/125 Split 3 72 85 50 
PM34-(*) 600 CT 600 CT 3 75 105 50 
PM33-(*) 1,500 CT 600 3 170 95 50 
PM31·(*) 2,500 2,500 CT 1 250 325 50 
PM29-(*). 10,000 CT 500 CT 1 1050 80 50 
PM27-(*) 10,000 1,200 0.5 1050 280 50 
PM23-(*). 10,000 CT 1,200 CT 1 1050 280 50 
PM25-(*). 10,000 1200/300 Split 0.5 1050 280 50 
PM19-(*). 10,000 CT 2,000 CT 1 1000 300 50 
PM21-C*)· 10,000 2000/500 Split 0.5 1000 300 50 
PM17-(*). 10,000 CT 10,000 CT 1 1000 1300 50 
PMI5-C*) 25,000 1,000 0.25 1700 110 40 
PMll-(*). 25,000 CT 1,000 CT 0.5 1700 110 40 
PMI3-(*). 25,000 1000/250 Spl it 0.25 1700 110 40 
PM7-(*). 50,000 CT 1,000 CT a 3300 75 10 
PM9-(*). 50,000 1000/250 Split a 3300 75 10 
PM5-(*). 200,000 1,000 a 5300 110 10 
PM3-(*). 200,000 CT 1,000 CT a 5300 110 10 
PM41-(*) Audio Choke .3 hy. 4 43 
PM40-(*) Audio Choke 3.5 hy. 2 700 
PM30-(*) Audio Choke 6 hy., 2 1800 
PM90 Magnetic Shield Mu·Metal slip-on can for PM·M series, 

20 dB shielding 
• These Items not avaIlable on open frame constructIon. 
* Add either -F, -M to Part Number. See photos figures PM-M & PM-F . 

Power levels shown are for 15% max. distortion, PM35-20%, PM37-25%. 
measured as stated power level above. 

"22 TCWI"LOriG 
-~-~-

I, 

MOLDED VM-M 
To order add -M to Part Number, i.e. 
VM2·M, VMS-M. Epoxy molded. Weight 
.25 Oz. 

OPEN FRAME PM-F 
To order add -F to Part Num
ber. 4 inch #30 Plastic leads 
color coded. Weight .05 Oz. 

1·2566 For manufacturers' sales offices referto Manufacturers & Sales Offices Directory EEM 1983 



Ultra miniaturized with low height design. Exceptionally high "Q" and wide frequency range. 
Frequency range of QEl Series 1 to 300 kHz; QEM, 3 to 500 kHz. Accuracy, ±2%. Molded in epoxy 
resin with .020" x 2" gold·plated nickel alloy leads. Size, .450" dia. x .285". 

OEl-M SERIES OEM-M SERIES 
Typ. OCR Typ.Dist. Typ. OCR Typ.Dist. 

Part No. Inductance Ohms Cap., pF Part No. Inductance Ohms Cap., pF 
QELl-M 1 mH 2.1 25 QEM05-M 0.5 mH 2.1 20 
QEl2-M 2 mH 3.6 30 QEM1-M 1 mH 3.8 30 
QEl5-M 5 mH 7.3 35 QEM2-M 2 mH 6.2 35 
QEl10-M 10'mH 15.8 45 QEM5·M 5 mH 15.9 45 
QELl5-M 15 mH 20 45 QEM10-M 10 mH 19 50 
QEl2S-M 25 mH 32 50 QEM15-M IS mH 42 55 
QElSO-M 50 mH 69 50 QEM2S-M 25 mH 88 60 
QELlOO-M 100 mH 185 70 QEM50-M 50 mH 193 70 

QG SERIES 
Frequency range of QGl Series, to 20 kHz; QGM Series, 2 to 100 kHz. Accuracy, ±2%. OG-F: Open 
frame, microcrystalline wax dipped with 4" #28 plastic leads. Size, 'Al" dia. x %,". OG-M: Molded in 
high temperature epoxy resin with .020" x 2" gold plated nickel alloy leads. leads may be bent" 
downward for plug-in printed circuit use. Size, 7,'8" dia. x '!a". 

OGl SERIES OGM SERIES 
QGlS- S mH 2.S 30 QGM1- 1 mH 1.4 22 
QGLlO- 10 mH 5 33 QGM2- 2 mH 2.5 2S 
QGllS- IS mH 8 34 QGMS- S mH 6 28 
QGl30- 30 mH 17 37 QGM10- 10 mH 12 31 
QGlSO- SO mH 28 40 QGM1S- IS mH 18 32 
QGllOO- 100 mH 50 42 QGM25- 25 mH 30 35 
QGl250- 250 mH 130 46 QGMSO- SO mH S2 37 
QGl500- SOO mH 290 48 QGMI00- 100 mH 115 39 
QGl1000- 1.0 H 530 51 
QG1l500- 1.5 H 825 53 

QI SERIES 
Frequency range to 20 kHz; accuracy, ±2%. 01 L-M: Molded in high temperature epoxy with silver 
plated turret lugs. Size, Uf." dia. x 1ft'. OIL-H: 'Hermetically sealed in metal case with Teflon 
terminals. Size, Uf." x '12" x H~,".Oll-F: Open frame. Microcrystalline wax dipped with 4" #28 
plastic leads. Size, 1" dia. x '~,". 

OIL SERIES 
Qll3- 3 mH .73 36 QILl50- 150 mH 34 50 
Oll5- 5 mH 1.1 38 .QI L250- 250mH 55 53 
QlllO- 10 mH 2.1 40 Qll500- 500 mH 95 55 
Qll15- 15 mH 3.3 42 QlllOOO- 1.0 H 210 57 
QIl25- 25 mH 5.3 45 QI Ll500- 1.S H 335 S9 
QllSO- 50 mH 11 47 Qll2S00- 2.5 H 5S0 61 
Qll100- 100 mH 22 49 

QK SERIES 
Frequency range of QKl Series,' to 10 kHz; QKM Series, S to SO kHz. Accuracy, ±2%. OK-F: Open: 
frame, microcrystalline wax dipped; 4" #28 plastic leads. Size, 1'14" dia. x 'Al". OK-H: Hermetic 
with Teflon terminals. Size, 1'%,," x ,%," X l'U4". OK-M: Molded in high temperature epoxy resin; 
silver plated turret lugs. Size, HII" dia. x '14"; #8 clearance hole. 

OKl SERIES 
QKlS- S mH .62 60 QKl2S0- 2S0 mH 28 
QKllO- 10 mH 1.1 66 QKl500- SOO mH 63 
QKllS- IS mH 1.7 68 QKll000- 1.0 H 110 
QKl2S- 25 mH 2.8 ·72 QKLl500- 1.5 H 17S 
QKlSO- SO mH 6 76 QKl2S00- 2.S H 275 
QKllOO- 100 mH 11 81 QKlSOOO- 5 H 64S 
QKLlSO- ISO mH 17 83 QKLlO, 000- 10 H 1175 

OKM SERIES 
QKM2- 2 mH .4S S2 QKM100- 100 mH 2S 
QKMS- S mH 1.1 58 QKM250- 250 mH 65 
QKM10- 10 mH 2.S 62 QKMSOO- 500 mH 115 
QKM25- 25 mH 6.S 70 QKMIOOO- 1.0 H 2S0 
QKMSO- SO mH 11 74 

QP SERIES 
Frequency range to 10 kHz; accuracy, ±2%. OPl-F: Open frame, microcr1stalline 
#24 leads. Size, 1'~." x W'. QPl-H: Hermetically sealed with Teflon terminals. Size, 
x 2%,". QPL-M: Molded' in high temperature epoxy resin; silver plated turret lugs. Size, 

QPL SERIES 
QPl25- 2S mH 1.5 100 QPl2S00- 2.5 H 150 
QPL50- 50 mH 2.5 105 QPl5000- 5.0 H 350 
QPLlOO- 100 mH 6 110 QPl7500- 7.S H 525 
QPl250- 2S0 mH 15 11S QPlIO,OOO- 10H 600 
QPlSOO- 500 mH 25 120 QPl15,OOO- IS H 900 
QPLlOOO- 1.0 H 60 125 QPl25,OOO- 25 H 1500 
QPLl500- 1.5 H 90 130 

QT SERIES 
Frequency range to ISkHz; accuracy, ±2%. QlL-F: Open frame, microcrystalline wax dipped; 
leads. Size, 2~." dia. xl". QlL-H: Hermetic, Teflon terminals. Size, 2'f." x 1~." x 2';J{.". 
Molded in epoxy resin. Size, 2W' x 1'!a". 

87 
91 
96 
98 

103 
106 
112 

79 
87 
92 
97 

133 
138 
140 
142 
146 
ISO 

OE-M Molded 

QG-F, Ol-F, OK-F, OPl-F, OlL-F Open Frame 

OG-M Molded 

QI-M, QK-M, QPL-M, QTL-M Molded 

QI-H, QK-H 2 studs, QPL-H, QTL-H 
4 studs Hermetic 
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For Low Height P.C. Board Solid·State Power, Control, and 
• 2 SIZES: 6 VA Types 0.85" High for 1" Card Spacing 

12 VA Types 1.065" High for 1114" Card Spacing 
• SPLIT BOBBIN - Primaries and Secondaries Wound Side by Side 

1500 V Hipot 
High Isolation for Low Leakage Applications 
Low Capacity Coupling Minimizes Line Noise and False Triggering 

• HUM·BUCKING SEMI·TOROIOAL CONSTRUCTION 
Balanced Windings Reduce Magnetic Field Radiation 

• PRECISION SPACED MOLDED·IN TERMINALS 
• DUAL PRIMARIES: 1151230V, 50/60 Hz 

NEW 
LOW PROFILE 
CONSTRUCTION 

PF SERIES FOR POWER SUPPLIES, INSTRUMENTS, CONTROL EQUIPMENT 

m' : ~IDl . ,t J 
' 7-'-

L04\ lC 02;0 TMK 

'50"'"' 

Series 

PF6· 
PF12· 

L 

Fl. 
2'h 

::J 
115/230 V. 
50/60 Hz. 

~:J 
W H A 

111', 0.850 1.600 
2 1.065 2.000 

c: Part No. 

PF6·10 5.0 1.200 10.0 CT .600 c: PF6·12 6.3 .900 12.6 CT .450 
PF6·16 8.0 .700 16.0 CT .350 
PF6·24 12.0 .500 24.0 CT .250 
PF6·34 17.0 .340 34.0 CT .170 
PF6·56 28.0 .200 56.0 CT .100 

PF12 SerIes. 115/230V Pro mary • 12 VA 
PF12·10 5.0 2.400 10.0 CT 1.200 

B WI. Oz. PF12·12 6.3 1.800 12.6 CT .900 
PF12·16 8.0 1.400 16.0 CT .700 

0.375 7 
0.500 11 

PF12·24 12.0 1.000 24.0 CT .500 
PF12·34 17.0 .680 34.0 CT .340 
PF12·56 28.0 .400 56.0 CT .200 

PFT SERIES FOR TRIPLE OUTPUT REGULATED POWER SUPPLIES 

'-" ' 
500 

+-
500 

+-500 
.L.L , '0 

Lm1 250 
250 

~ 2 

,r. 0'"020''' J 
.2S01.ONG 

PFT12 SERIES 
WEIGHT: 11 OZ. 

• COMPACT DESIGN FOR MINIATURIZED SOLID STATE CIRCUITRY 
• FOR POWER SUPPLIES, INSTRUMENTS AND CONTROL APPLICATIONS 
• DUAL SECONDARIES MAY BE PARALLEL OR SERIES CONNECTED 
Top lugs on PC2000 series provide for 115/230V primary voltage options without 
changes in PC board PC3000 series has 8 PC pins 50/60 Hz 

Primary Secondary 
Parallel Series 

115V 115/230V Connected Connected 
AC RMS AC RMS 

Part No. Fig. Part No. Fig. Part No. Fig. Volts Amps Volts Amps 
PC6506 A PC2506 C PC3506 A 6.3 CT .250 (Single Secondary) 
PC6512 A PC2512 C PC3512 A 12.6 .120 25.2 CT .060 
PC6524 A PC2524 C PC3524 A 40.0 .040 80.0 CT .020 
PC6528 A PC2528 C PC3528 A 58.0 .026 116.0 CT .013 
PC6608 B PC2608 0 PC3608 B 6.3 .700 12.6 CT .350 
PC6616 B PC2616 D PC3616 B 28.0 .156 56.0 CT .078 
PC6624 B PC2624 0 PC3624 B 40.0 .110 80.0 CT .055 
PC6628 B PC2628 D PC3628 B 58.0 .066 116.0 CT .033 
PC6632 B PC2632 0 PC3632 B 115.0V @ .020A & 12.6V @ .1504 
PC6708 B PC2708 D PC3708 B 6.3 1.200 12.6 CT .600 
PC6712 B PC2712 0 PC3712 B 12.6 .600 25.2 CT .300 
PC6715 B PC2715 D PC3715 B 20.0 .370 40.0 CT .185 
PC6716 B PC2716 0 PC3716 B 28.0 .270 56.0 CT .135 
PC6724 B PC2724 D PC3724 B 40.0 .180 80.0 CT .090 
PC6728 B PC2728 D PC3728 B 58.0 .130 116.0 CT .065 
PC6732 B PC2732 0 PC3732 B 115.0V @ .O~5A & J2.6V @ .250A 

Series Watts W D H Wt.Oz. 
PC2500/PC3500/PC6500 11/2 1% 1~. l'l€.o 3.2 
PC2600/PC3600/PC6600t 41f2 I'%. 11f. 1% 6.5 
PC2700/PC3700/PC6700* 71/2 l'l€.o 1'~. 14l€.o 9.5 

t Channel mounting 2" M.C. * 2%" M.C. 

PFT SERIES 

PFT12 Series. 115/230V Primary. 12 VA 
Secondary #1 Secondary #2 DC !!lItPlit #1 DC Dutp!!t #2 

Part No. 
AC J RMS 

Volts Amps 
AC 1 RMS 

Volts Amps 
C.T.F,W!l Cur. 
DC Volts mA ~ 

C.T.F.WJ Cur. 
DC Volts mA DC 

PFT12·35 16.0 Q!l .360 35.0 CU .150 +8.75tl 300 ±22t 1 85 
t +8.75 and ±22 DC output volts are for ,"puts to +SV and ±12V or ±15V 

IC voltage regulators. See PFT schematic. Line input 115/230V, ±10%. 

E3 
5 

"'4 

SEC. 6 

pcaGGO SERI ES 
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P.C. 50/60 Hz POWER SUPPLY TRANSFORMERS 

Pl.UG-INPRINTED CIRCUIT POWER TRANSFORMERS FORDe POWER SUPPLIES 
For Microprocessor Logic and OP AMP Power Supplies. For construc· 
tion of low cost, miniaturized, regulated and unregulated DC power 
supplies for latest solid·state digital and linear circuitry. Permits 
packaging flexibility unobtainable with prepackaged power supplies. 
Low·profile, miniaturized construction permits close stacking of P.C. 

boards. Precision spaced molded·in terminals. All primaries 115 V 
50/60 Hz except PCL6600 Series. 115 230V 50/60 Hz. Transformers 
supplied with engineering bulletin providing schematics and suggested 
components. 

",- " TRANSFORMERS FOR+5V 'iii:: 
UNREGULATED AND REGULATED POWER SUPPLIES CI£+SV 

J~-
,#1 - UNREGULATED 

Part No. 
PC620S 
PC6S0S 
PC660S 
PCL6605 
PC670S 
PC690S 
PC6210 
PC6S10 
PC6610 
PCL6610 
PC6710 
PC6910 

•• h~ ". • .y" 

SECONDARY 
Parallel Series 

Connected Connected 
AC RMS AC RMS 

Volts Amps Volts Amps 
4.S0 0.18 9.0,Cr 0.09 
4.S0 0.36 9.0 cr 0.18 
4.S0 1.10 9.0 cr O.SS' 
4.S0 1.10 9.0 cr O.SS 
4.50 2.00 9.0 cr 1.00 
4.S0 5.00 9.0 cr 2.S0 
7.7S 0.12 lS.S cr 0.06 
7.7S 0.22 lS.S cr 0.11 
7.7S 0.64 lS.S cr 0.32 
7.7S 0.64 lS.S CT 0.32 
7.7S 1.20 lS.S cr 0.60 
7.7S 3.10 15.S cr 1.S5 

DC OUTPUT 

C.T.F.W. Current Schematic 
DC Volts mADC No. 

+S 7S 1 
+S ISO 1 
+S 450 1 
+5 4S0 1 
+5 82S 1 
+S 2000 1 
+8.St SO 2 
+8.St 90 2 
+8.St 265 2 
+a.st 265 2 
+a.s~ SOD 2 
+8.5 1300 2 

Fig. 
A 
B 
D 
C 
D 
A 
A 
B 
D 
C 
D 
A 

#2 - REGULATED 
t+8.S DC output volts for Input to +SV IC Voltage Regulator, see Typical SchematiC 

Regulated. 

TRANSFORMERS FOR ±15V DC DUAL OUTPUT 
Uf\lREGULATEI) AND REGULATED POWER SUPPLIES 

JOO::: SECONDARY DC OUTPUT 
Parallel Series 

Connected Connected 
AC RMS AC RMS C.T.F.W. Current Schematic 

Part No. Volts Amps Volts Amps DC Volts mADC No. 

#3 - UNREGULATED PC6211 12.0 0.07 24.0 CT 0.03S ±lS 22 3 
PC6511 12.0 0.13 24.0 CT 0.065 ±15 40 3 
PC6611 12.0 0.40 24.0 cr 0.200 ' ±15 120 3 
PCL6S11 12.0 0.40 24.0 CT 0.200 ±lS 120 3 

J.~mn 12.0 0.76 24.0 CT 0.380 ±15 220 3 
12.0 1.90 24.0 cr 0.950 ±15 5S0 3 

PCS214 lS.0 0.05 32.0 CT 0.025 ±20t 15 4 
PC6514 16.0 0.10 32.0 cr 0.050 ±20t 30 4 
PC6614 16.0 0.30 32.0 CT 0.150 ±20t 90 4 
PCL6614 16.0 0.30 32.0 CT 0.150 ±20t 90 4 

, PC6714 16.0 0.56 32.0 CT 0.280 ±20t 165 4 
PC6914 lS.0 1.40 32.0 CT 0.700 +20t 410 4 

Fig. i 

A 
B 
0 
C 
D 
A 
A 
B 
0 
C 
0 
A 

t ±20 DC output volts for Input to ±15V IC Voltage Regulator, see Typical 
Schematic· Regulated. 

,~,i:ORMERS FOR +5VAND±15V DC TRIPLE OUTPUT 
NREGULATED' AND, REGULATED 'POWER . SUPPLIES 

SECONDARY SECONDARY DC OUTPUT DC OUTPUT 
#1 #2 #1 #2 

AC RMS AC RMS C.T.F.W. Cur. C.T.F.W. Cur. 
Part No. Volts Amps Volts Amps DC Volts mADC DC Volts mADC 
PCr6230 9.0 CT 0.048 24.0 cr 0.020 +S 40 ±15 12 
PCr6530 9.0 CT 0.072 24.0 CT 0.032 +5 60 ±15 20 
PCT6630 9.0 CT 0.240 24.0 cr 0.080 +5 200 ±15 50 
PCL6630 9.0 CT 0.240 24.0 cr 0.080 +5 200 ±15 50 
PCT6730 9.0 CT 0.480 24.0 CT 0.160 +5 400 ±15 100 
PCT6930 9.0 CT 1.200 24.0 cr 0.440 +5 1000 ±lS 275 
PCr6531 15.5 cr 0.048 32.0 CT 0.020 +8.5t 40 ±20t 12 
PCT6631 15.5 cr 0.140 32.0 CT 0.058 +8.5t 115 ±20t 35 
PCL6631 15.5 cr 0.140 32.0 cr 0.058 +8.5t 115 ±20t 35 
PCT6731 15.5 CT 0.300 32.0 CT 0.100 +8.St 250 ±20t 60 
PCT6931 15.5 cr 0.690 32.0 CT 0.298 +8.5t 575 ±20t 175 

Sche· 
matic 

No. Fig. 
5 A 
5 B 
S 0 
5 C 
5 0 
5 A 
6 B 
6 0 
6 C 
6 D 
6 A 

t +8.5 and ±20 DC output volts are for inputs to J.5V and ±15V IC Voltage Regulator,' 
see Typical Schematic· Regulated. ' 

PC6200/PCT6200 SERIES 
PC6900/PCT6900 SERI ES 
FIG. A 

PC6500/PCT6500 SERI ES 
FIG. B 

PCL6600 SERIES 
FIG. C 
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• For Solid·State Power, Control, and Instrumentation 
Applications 

• UL Recognized - Meets IEC·65 Safety Requirements 
for Worldwide Usage 

• Physical Barriers Between Primary and Secondary
Double Protection System - 4,000 Volt Hipot 

B 
B 
B 
B 
B 

Recognized Component 
Underwriters Labs Inc. 

FIG.A 

nl 
0~30& -1>'- ------"T 0.20 

~
o .• A D>! 

Me 
o DOD ... 

+ 

230V. "j to 50/60H:. 

115V. 

50~OH, ~ : 

SCHEMATIC 1 

'<CO 

" 0----!5 115/230 V. 6 

50:65 C: 
SCHEMATIC 2 

SCHEMATIC 3 
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j SPUTBOBBIN . PC 50/60 HZ POWER TRANSFORMERS) 

SPLITFORM® PRINTED CIRCUIT POWER TRANSFORMERS P 
For Compact P.C. Board Solid·State Power, W' 
Control and Instrumentation Applications N E • 
• SPLIT BOBBIN CONSTRUCTION - Center Flange Insulation Barrier 

2500V RMS Hipot 
High Isolation for Low Leakage Applications 
Low Capacitive Coupling Minimizes Line Noise and False Triggering 

• 115V SINGLE OR 115/230V DUAL PRIMARY 
• DUAL SECONDARIES MAY BE EITHER PARALLEL OR SERIES CONNECTED 
• PRECISION SPACED MOLDED·IN TERMINALS 

Terminal Numbers are Molded on Bobbin 
• CLASS S 130°C INSULATION 
• ATTRACTIVE PRICING 

s.o 0.14 
s.o 0.3 
s.o O.S 
s.o 1.6 

PSD2-20 10.0 
PSD3·20 10.0 
PSD4-20 10.0 
PSDS·20 10.0 
PSD2·24 12.0 
PSD3·24 12.0 
PSD4·24 12.0 
PSDS·24 12.0 

12.6 C.T. 
12.6 C.T. 
12.6 C.T. 
12.6 C.T 
16.0 C.T. 
16.0 C.T. 
16.0 C.T. 
16.0 C.T. 
20.0 C.T. 
20.0 C.T. 
20.0 C.T. 

C.T. 

~'.~ r.···.·····.~.; . I. . .. " . 

, " >:' 

, .' ....•• 8 

'Ai 
Recognized Component 
Underwriters Labs Inc. 

4 .. :=3.·[ ... · .... 5 .. .. 
3" '. .' 

115/230V '. • 6 

5.016.0 .. . H.Z [.... .7 ~:J '8 
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DC to higher voltages for operating mobile equipment or for DC isolation. Supplied with schematic and 

Select the Unit That Total DC DC Outpul1l Switching Size, Inches Approx. 
Meets Your Power & Part VA Input Bridge CT Full Wave Freq. Hz Mig. Cent. Type of Weight 
Size Requirements No. Outputt Volts Volts mA Volts mA (approx.) D x W x H MD MW Construction Fig. Oz. 
High Voltage M8149 25 mW 3 1,000· 25p,A - - 400 1Ji4 x 'Ji4 x '%. - - Plug·in E 1.2 
Low Power M8050 25 mW 1 1,000· 25p,A - - 400 1'}\', X ,~, X '%. 1% - Open Frame C 1.25 
Miniature Design with Leads 

M8051 25 mW 3 1,000· 25p,A - - 400 1 x 1 x 1% Ws - MIL_AG F 2.4 
M8073 25 mW 4 425-500' 50p,A - - 50-3Kt % x % x % - - Open Frame B .1 
M8074 50 mW 3 535· 90p,A - - 400 I'K, X ,~, x '%. 1% - Open Frame C 1.25 
M8072 190 mW 2.7 480' 400p,A - - 800 1'}\', X ,~, X '%. 1% - Open Frame C 1.25 
M8120 190 mW 28 480' 400p,A - - 3.5K 11K, x '~,x '%. 1% - Open Frame C 1.25 

For Displays M8121 3 5 190 15 - - 20K 'f,D x 'M.H Open Frame G .3 
Nixie-Panaple~ 

5 VA M8115 5 13.8 ±250 or 500§ 10 250 20 6K l'1oD x :YoH - .140 CI. Hole Toroidal D 1.1 
High Voltage M8117 5 28 ±250 or 500§ 10 250 20 6K l1/oD x :YoH - .140 CI. Hole Toroidal D. 1.1 
Low Profile M8122 5 5 ±15 or 30 175 15 350 20K 7/8D x '~.H - .140 CI. Hole Toroidal H 1.1 
Encapsulated 
High Frequency M8132 30 13.8 ±15 or 30§ 1,000 15 2,000 20K W4D x :YoH - .140 CI. Hole Toroidal D 1.1 
Encapsulated M8133 30 28 +15 or 30§ 1,000 15 2,000 20K l'1oD x :Y4H - .140 CI. Hole Toroidal D 1.1 
Medium Power M8113 50 13.8 ±14 or 28§ 1,750 14 3,500 2.5K 2'18D x l'1oH - .170 CI. Hole Toroidal D 6 
Low Profile M8114 50 28 ±14 or 28§ 1,750 14 3,500 2.5K 2'18D x l'14H - .170 CI. Hole Toroidal D 6 
Encapsulated M8ll6 50 13.8 ±35 or 70§ 700 35 1,400 2.5K 2'18D x WoH - .170 CI. Hole Toroidal D 6 

M8ll8 50 28 +35 or 70§ 700 35 1,400 2.5K 21JaD X l'1oH - .170 CI. Hole Toroidal D 6 
. . + FUll-wave and CT loads may be simultaneously drawn, but for contlDuous duty, total VA output should not be exceeded. t Frequency depends on load and bIBS conditions . 

~ Based on approximately 1 volt drop per rectifier. § For positive and negative voltage supply as utilized in op-amp and similar circuitry. 

1·2572 

MODIFIED CATALOG ITEMS 
CUSTOM DESIGNS 
Contact factory 
ADDITIONAL CATALOG ITEMS 
Hermetically sealed and open frame 
power / control/ isolation transform
ers, 50/60 and 400 Hz, available from 
stock. Send for complete catalog. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 

FEATURES: 
• PRECISION/INTERCHANGEABILITY 
• REPEATABILITY 
• STABILITY/NO AGING 
• NO SYSTEM TRIMMING REQUIRED 

HOW TO ORDER: 
Order Magnetico Standard Units directly 
by using the Magnetico Part Number. 

VA RATING SECONDARY VOLTAGE 
Catalog Number 6.0 thru 300 (VRMS) 

SCHEMATIC SHIELD 
x- No Tap 

T - Center Tap 
EXAMPLE: 

N - No Shield 
S - Electrostatic 

Shield 

To order a 115 V 400 Hz to 26 V center 
tapped, 6 VA power transformer with no 
shield. Order Magnetico Number: 9S02· 
2S·T·N. 
VA RATING: 9602 SCHEMATIC: T 

TRANSFORMERS 5600 

SCOTT T TRANSFORMERS 
SYNCHRO TO RESOLVER CONVERTER TRANSFORMERS 

Input Oulput Typical Accuracy 
ParI Voltage RMS Sine Frequency Input Z Load Arc Weight 
No. (L-L) & Cosine Hz k!? kU Seconds Size Inches Oz. 

52975 11.8 1 400 20 100 4 min. 7/8 x 1/2 X v" .5 
10472 11.8 6 400 10 10 5 min. 3f4 x 11/2 X 3/8 .6 
11870 90 6 CT 60 500 100 60 1.1 x 2.1 x 1.1 4 
12094 90 6 CT 60 & 400 500 100 2 min. 1.1 x 2.1 x 1.1 4 
50460 90 6 400 60 10 60 7/8 X 15h X 'Yl6 2 
50642 11.8 6 400 30 10 60 7/8 X 15/8 X 'y., 2 
50726 90 6 CT 400 500 100 60 'Y., X 11f2 x 5/8 1.5 
9652 11.8 5 400 100 10 30 13/8 x 23/4 X 7/8 5 
9514 90 4.25 400 1000 10 30 Hi! x 23/4 x 7/8 5 
52910 11.8 I 400 10 100 4 min. l/2x7/8X.31 .5 
52450 90 6 400 100 100 5 min. 0/8 x 11f4 x 1/2 33/4 
52290 11.8 3.2 400 20 10 3 min. ~8 x 1/2 X K6 1f3 
52569 90 2 CT 400 80 100 5 min. 0/8 x 7/8 X ){, 1/3 
13084 11.8 6 CT 400 100 100 1 min. 3/4 x 11f2 X 3/8 1/2 
13530 11.8 1 400 10 50 1 min. 5/8 x 11/4 x .3 .5 

RESOLVER TO SYNCHRO CONVERTER TRANSFORMERS 
Inp'ut Output load Accuracy 

part Voltage 3 Wire Frequency Ohms Input Z Arc VA 
No. 4 Wire (L·L) Hz (L'L) Ohms Minutes Size Inches Rating 

10084 11.8 11.8 400 150 1.5K 2 1 x 2 x .65 H .5 
10086 6.0 11.8 400 150 IK 2 I x 2 x .65 H I 
10088 9.0 11.8 400 150 2K 1.5 13,,'8 x 23/4 x .65 H 1 
10090 9.0 90 400 2500 1K 1 13/8 x 23/4 X 7/8 H I 
11999 7.0 11.8 400 30 500 I 2x4x1H 3 
50749 7.2 90 60 8000 700 2 11/2 X 33/8 x 11/4 H 3 
12186 7.0 90 60 4000 250 1 2 x 4 x11/2 H 3.2 
52020 9 11.8 400 14 100 3.5 11f2 x 21f2 X 11/4 4.5 
52021 9 90 400 800 100 3.5 2x4x1lf4 1 
52449 6 90 400 2500 150 3 1 x 1% X 'y., 2 
52164 6 90 400 2500 100 2 11/2 x 3 x Ilf8 10 
12945 6 11.8 400 300 lK 5 3/4 x 11/2 X v" 1f:z 

STANDARD MINIATURE 400 Hz POWER TRANSFORMERS 
CONDENSED PERFORMANCE DATA - PRIMARY VOLTAGE 115 VRMS. All Units Designed to Meet MIL·T·27D. 
IMMEDIATE DELIVERY FOR PROTOTYPE QUANTITIES. 

: ,Catalog VA Secondary O.D. Height Nominal Nom. Nom.·' 
Number Rating Voltage (RMS) ~2 :tX2 Weight Reg. Temp. Rise 

9600 2 6-300 V 1" 1%211 1 oz/ 30 gm 18% lOoC 
9601 4 6-300 V 1" lX6" 1.2 oz/ 35 gm 15% 12°C 
9602 6 6-300 V 1" 7/s" 1.6 oz/ 45 gm 10% 18°C 
9603 9 6-300 V 1" ly'." 2.10z/ 60 gm 8% 200 C 
9604 30 6-300 V 1%" 1112" 5.3 oz/150 gm 7% 23°C 

10648 75 10·300 V 2" 1){." 10 oz ±3% 30 0 C 
10649 150 10-300 V 21/4" 1~6" 18 oz ±3% 400 C 

SECONDARY VOLTAGE: 26 SHIELD: N 
Example: To order a 115 V 400 Hz to 26 V center tapped, 6 VA transformer with no shield - order Magnetico 
9602·26-T·N 
VA Rating: 9602 Secondary Voltage: 26 Schematic T: Shield: N. 

SWITCHING TRANSFORMERS, 20 KHz CURRENT TRANSFORMERS 
139S2 - Input 160 VOC -
Output (2) 5V @ 4A, (2) 15V @ II2A
Rated 55VA - 1.5 D x .8 Hi 
13963 - Input 160 VDC
Output (4) 5V @ 4A, (2) 15V @ .66A
Rated 140 Wafts - 1.75 0 x _8 Hi 
53248 - Input 160 VOC
Output (2) 12V @ 65A
Rated 650 Watts-3" x 2%" x 3" Hi 

CUSTOM DESIGNS
Multiple Outputs
QUICK RESPONSE 

SWITCHING INDUCTORS 
PARALLEL: Connect 1 to 3 & 2 to 4 
SERIES: Connect 2 to 3, use 1 & 4 

• MIL·T·27 GRADE 5 
Toroidal design on Molypermal
loy Cores provides lowest leak
age inductance and low pick up, 
PC mount, Hi-Q, low loss, stable 
inductance values. 

OPEN TYPES OR VERTICAL MOUNTING (OPTIONAL) 

IV/Amp for Switching Applications 
PC mount 13960 Series 
IV/Amp for 400 Hz Power, 
001V/Amp for 3000 Amp 
Transmitter Monitor 

Custom/Standard -
QUICK RESPONSE 

SPECIALS ARE STANDARD WITH US 

MAGNETICO 

:, .. ;:: .• • .. ·.,'!cd.,lict; .... ".\: "y~.~~'~ ~: 
'OCAmps ··.Sala:)·· .. 

.,,:,:. . ... .• '+8.'% ..y •. ·Rail .... ~90% .OgetatiIig 
I@ 7ivj~liz .. :::Ohrils . nduct. :'" urre"t{,' 

!,:Part No .. Par./Ser, •• Par',/Set; ". Par./Ser.' :Par./ser.<., 

13461-010 10 "H 40 "H .015 .060 2.50 1.25 2.5t 1.25t 
·040 40 "H 160 "H .050 1.00 1.25 .625 1.5t .60t 
·100 100 "H 400 "H .075 .30 .83 .415 1.0' .5' 

13463-010 10 "H 40 "H .005 .020 4.65 2.32 17.0' B.5' 
·040 40 "H 160 "H .012 .045 2.40 1.20 8.2' 4.1' 
·100 100 "H 400 "H .030 .12 1.50 .75 5.0' 2.5' 

13464·090 40 "H 160 "H .010 .040 5.4 2.7 20.0' 10.0' 
-100 100 "H 400 "H .010 .040 3.4 1.7 10.0' 5.0' 

13465-200 200 "H 800l'H .020 .080 2.75 1.37 10.0' 5.0' 
13466-040 40 "H 160 "H .003 .012 8.40 4.20 30.0' 15.0' 

-100 100 "H 400 "H - - 5.60 2.80 20.0' 10.0' 
13~67-100 100 "H 400 "H .004 .016 8.00 4.00 30.0' 15.0' 

·200 200 "H BOO "H .009 .036 4.10 2.05 20.0' 10.0' 
·500 500 "H 2 MH .015 .060 1.10 .55 4.0' 2.0" 

, 50% Inductance t 90 % Inductance 

CALL FOR PART BEST SUITED FOR YOUR SPEC 

Laminated. Telephone 
Matching. Precision 

Inductors MAGNETICO INC. 
High Voltage 182 MORRIS AVENUE, HOLTSVILLE, N.Y. 11742 TELEPHONE: (516) 654·1166 

1;" .' .'i:1 

I}~:: ~ 
0/8 ~, .500 
% ~, .500 
5/8 ){, .500 
1 % .875 
1 % .875 
1 % .B75 

1% 7/8 1.250 
1% 7/0 1.250 
1314 1 1.625 
2 lIf8 1.B75 
2 lifo 1.875 

21/2 11/4 2.375 
21f2 JI/. 2.375 
21/2 Ilf4 2.375 

Toroidal Winding 
Scott·T • Inverter 

Current. Wideband 
Pulse 

LET MAGNETICO QUOTE "ALL" YOUR REQUIREMENTS. THE BEST IN TRANSFORMERS • FILTERS • AUDIO HYBRIDS • POWER SUPPLIES 
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~~~D MULTI PRODUCTS INTERNATIONAL 
'''eo'',,' 218 LITTLE FALLS RD., PO. BOX 238, CEDAR GROVE, N.J. 07009 

MPI is one of the most reliable suppliers, on a large 
scale, of transformer and magnetic components to 
the computer, data processing, communications & 
medical and recreational electronics OEMS. All units 
meet MPI's stringent QC standards and are UL CSA 
& VDE listed as required. 

The product categories below provide general 
specification information for our basic product· lines. 
However, our ability to design and manufacture 
custom components, to your specs, makes us the 
industry's true "super source" . 
. Call today!-(201) 239·8183 - Telex 130430 

AUDIO/MATCHING TRANSFORMERS_-. 

1-2574 

Test Voltage .... 1S00, 2100 & 3S00 VDE 
Frequency ..... 300 Hz-3S00Hz special to 

Response SO, 000 Hz 
Power Level .... -SOdbm +30dbm 
Long Balance . .. 4Sdb to 7Sdb 
Impedence ..... input to 40,000 OHMS 

output 100,000 OHMS 

Return Loss .... 26db typical 
Insertion Loss .. .1 to 3.Sdb 
D.C. Current ... 0 to 100 MA DC 
Distortion. . . . .. SOdb typical 
Size .......... Metric size EI-14, EI-16, 
. EI-19, EI-24, EI-28, 

& EI-3S 

POWERTRANSFORMERS __________ ~ 
Typical 
Input 

For All 
Transformers 
100 -120V 
220 - 240V 
50 - 60Hz 

METRIC 
SIZE OUTPUT 

EI-24 ...................... 0.5VA 
EI-28 ...................... 1 VA 
EI-35 ...................... 1.8VA 
EI-41 .. .. .. .. .. .. .. .... .... 5.0VA 
EI-48 ..................... : 12 VA 
EI-54 ...................... 15 VA 
EI-57 ...................... 25 VA 

METRIC 
SIZE OUTPUT 

EI-66 .................... 50VA 
EI-76 .................... 80VA 
EI-86 .................... 150VA 
EI-96 .................... 200VA 
EI-105 .................... 300VA 
EI-115 .................... 400VA 
EI-133 .................... 1000VA 

WALL PLUG-IN UNITS _______ -. 
I INPUT: 11SV60 Hz, Also Available -120-240V SO-60Hz 

AC/AC AC/DC 
6.0V, a - sao MA 3.0V, 0-100 MA 
9.0V, a - sao MA 6.0V, 0- 600 MA 
12.0V, 0- SOO MA 9.0V, 0 - 600 MA 
1S.0V, 0-300 MA 12.0V, 0 - SOO MA 
18.0V, 0-300 MA 1S.0V, 0 - sao MA 
20.0V, 0 - 300 MA 18.0V, 0 - SOO MA 

UNIVERSAL 
DC 3.0, 4.S, 6.0, 7.S, 9.0V (iv 300 MA 
DC 6.0, 7.S, 9.0V, (iv 300 MA 
DC 3.0, 4.S, 6.0V, (iv 400 MA 
DC 6.0, 7.S, 9.0V, (w 400 MA 
DC 3.0, 4.S, 6.0, 7.S, 9.0V, (w 400 MA 

SPECIALTY ITEMS _______ ..... 

• IF and RF Transformers • Deflection Yokes 
• Antenna Coils and Assemblies 
• Pin cushion Transformers 

• Flyback Transformers 
• P.C. Board Assemblies' 

• Switch Mode Transformers • Delay Lines 
• Pulse Transformers • Coil Windings 
• Ballast Transformers • Ignition Coils 

INDUCTORS __________________ ~ 

PEAKING COIL AL TYPE PEAKING COIL EL TYPE 
Style .............. Axial lead Style .............. Radial lead 
Temperature rise ..... 20°C Temperature rise ..... 20°C 
Ambient temperature .. BOaC Ambient temp ....... BOaC 
Temperature range .... - 20"C to + 100"C Temperature range .... -20"C to + 100"C 
Terminal tensile strength ....... 2.5kg. Terminal tensile strength ........ 1.5Kg. 
Inductance range .... 0.22J.1.H -1000J.l.H Inductance range .... 0.22J.1.H -1000J.l.H 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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high voltage 
components 

-p!!J!iD ERiE I 
MURATA ERIE NORTH AMERICA,INC. 

Miniature Flyback Transformers 
For 14"-20" color TV and data display 

c 
FEATURES 

• Integral HV multiplier 
circuitry 

o Small size 

• HV resistant epoxy moldings 

CD Up to 25 KV output 

Subminiature flyback Transformers 
For 1.5" to 3" black and white TVs, Viewfinders 

FEATURES 

o Just 49mm x 28mm x 19mm 

o Integral HV multiplier 

o 5 to 6 KV output 

CI HV resistant epoxy moldings 

Miniature High Voltage Power Supplies 

FEATURES 

TYPICAL SPECIFICATIONS I 

Items Units MSH-S305 
Input Voltage V 112 
Input Current mA 360 
Output Voltage KV 21.0 
Output Current mA 1.0 
HV Regulation KV under 1.4 
HV Ringing Ratio % under 14 
Collector Peak Voltage Vp-p 890 
Secondary Voltage VDC (V1) 12.5 
Secondary Voltage VDC (V2) 176.6 
Secondary Voltage V DC 
Heater Voltage Vrms 6.20 
Collector Pulse Width /LS 11.6 
Def. Yoke Inductance mH 2.3 
Tuning Capacitance pF 9520 
Primary Inductance /LH 2600 

TYPICAL SPECIFICATIONS 
Items Units MSH-D618 

Input Voltage V 5.9 
Input Current mA 172 
Input Power W 1.01 
Output Voltage KV 6.90 
HV Regulation KV underO.7 
Collector Voltage V 47 
Collector Pulse Width /LS 12.1 
HV Ringing Ratio % under 25 
Output Current /LA 20 
G2 Voitage VDC 298 
Video Voltage VDC 39.5 
-8 Voltage VDC -12.0 

MSH-S477 
123 
480 

24.0 
1.0 

under 2.0 
under 16 
1000 

(V1) 28.7 
(V2) 250 

6.30 
12.12 
1.29 

10000 
3300 

MSH-T616 
9 

138 

5.0 
0.3 

79 
10.4 
25 
5 

700 

o up to 17 KV output o Built-in HV output stabilization 

CERATRON 
Ceramic Electron Multipliers 

I!!i!!I ERiE I 

o High, 40 KHz conversion 
frequency reduces size 

o Provision for small-signal output 
control 

These units are completely solid-state 
and may be substituted for standard 
vacuum-type electron multipliers in a 
variety of applications including ion, 
gamma ray, electron, photon and soft 
x-ray detection. They offer high gains to 
106 min. and are extremely linear at up to 
1 microamp. Noise figures 'are very low. 

o Automatic overload protection 
o Low output ripple 

• Special epoxy resin for high reliability 

MURATA ERIE NORTH AMERICA,INC. 1148 Franklin Rd., S.E., Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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WIDEBAND TRANSFORMERS.' 
UNBALANCED TD BALANCED TRANSFORMERS 
Balanced secondaries center-tapped and' dc-isolated from pri
maries. Mid-band insertion loss less than 0.5 dB. Bandwidth 
defined at low frequency end by 3 dB drop from mid-band 
response, at high end by max. VSWR of 1.25. 

LOW POWER SERIES (1W) 

.1-100 

.1·100 

.1·100 

.1·65 
.1-65 
.1-60 
.1-30 
.1-100 
.1-100 
.1-100 
.1-100 
.1-100 

0401 
0520 
0521 
0602 
0703 
0801 
0902 
1001 
1112 

1801 
1905 
1901 

0311 
0306 
0303 
0415 
0511 
0517 

.01-40 0603 

.01-32 0706 

.01-25 0802 

.01-15 0904 

.01-60 1002 

.01-60 1102 

.01-20 1802 

.01-15 . 1902 

.01-8 1903 

.001-10 

.001-8 

.001-6 

. 001-25 

. 001-25 

.001-10 

.001-9 

.001-6 

EXTENDED VIDEO SERIES Response down to 20 Hz 

0014 50:50 20 Hz-6 MHz PB 
0113 50:75 20 Hz-6 MHz PB 
0315 50:100 20 Hz-6 MHz PB 
0316 50:124 20 Hz-6 MHz PB 
0522 50:200 20 Hz-4 MHz PB 
1003 75:50 20 Hz-6 MHz PB 
1111 75:75 20 Hz-6 MHz LA, III 
1307 75:110 20 Hz-6 MHz PB 
1309 75:124 20 Hz-9 MHz PB 
1408 75:150 20 Hz·6 MHz PB 
1520 7S:300 20 Hz-4 MHz PB 

HIGH POWER SERIES 

0404 0407 
0516 0515 
0506 0513 

0605· 0606 0601 
0701 0704 0702 
1110 1118 1108 
1304 1305 1316 
1401 1403 1407 
1519 1512 1518 

1515 1510 15 OS 1511 
1603 1604 1605 1606 
1709 1703 1708 170S 

Worth Hills 
ISOLATION TRANSFORMERS 
UNBALANCED TO UNBALANCED 

Ground Isolation in 50 and 750 Coaxial Systems 

• Flat frequency, linear phase 
response. 

• Insulated BNC connectors: 
• 140 dB isolation at power 

10 KV Isolation for Public Utility Data Transmission 
1 kHz to 6 MHz bandwidths. 

lll5-CD: 750 coax to 750 coax. 
1313-CD: 750 coax to 1240 balanced line. 

HUMBUCKING CHOKES 

75:75 ohms, Insulated 
BNC connectors 

. :t!l\1i/) IIi 
50 dB min . 
40 dB min . 

ULTRA-WIDE COAXIAL MATCHING TRANSFORMERS 
Unbalanced to unbalanced. BNC male and female input and 
output connectors in all combinations. Low VSWR. 

0003-JA so:so .OS·300 MHz Phase Reversing 
0102-JA SO:7S .05-300 MHz Impedance Adapter 
0114-JA 50:7S 10-1000 MHz Impedance Adapter 
0201-JA 50:90 .OS-300 MHz Impedance Adapter 
1l06-JA 7S:75 .05-300 MHz Phase Reversing 
1203-JA 75:90 .OS·300 MHz Impedance Adapter 

SUBMINIATURE SERIES 

NA molded case. 0003-NA so: 50 
0.1-300 MHz 1106-NA 75: 75 Unbalanced to Unbalanced 

. bandwidth. 2200·NA 90: 90 b~D~~u~f:JrSing 
0007-NA 50: 50 Unbalanced to Unbalanced 

• 
1l07-NA 7S: 75 Phase Reversing 
2201-NA 90: 90 DC Isolated 

0002-NA 50: 12.5 Unbalanced to Unbalanced 
0508-NA 50:200 Non-Inverting 
lS06-NA 75:300 DC Coupled 
0004-NA SO: 50 
OS09-NA 50:200 

.6 x.6 x .4" 1l01-NA 75, 75 Unbalanced to Balanced 
1507-NA 75:300 DC Coupled' 
2202-NA 100:100 
OSlO-NA 50:200 Balanced to Balanced 
1508·NA 75:300 DC Coupled 

CASE STYLES 

HB BA,LA BB, LB, PB 

OVERALL DIMENSIONS (Inches) 

BA 2.3 1.3 1.2 
BB 2.6 1.3 1.2 
CC 3.5 1.7 1.6 
HB 0.9 0.9 0.7 
KA 5.4 4.6 5.5 
LA 2.9 1.7 1.3 
LB 3.2 1.7 1.3 
PA 3.0 4.0 2.0 
PB 3.0 3.6 2.0 

MANY VARIATIONS AND CUSTOM DESIGNS 
TO 1 GHz ALSO AVAILABLE Worth Hills ~lectronics, INC 

GLEN COVE, N.Y. 11542 • 516-671-5700 
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[hl~L1 ••• the source for 
industrial and electronic 
transformers 

-

Heating transformers for 
resistance and induction furnaces 

Current limiting reactors 

Oil-filled, high voltage 
Transformer/Rectifier Sets 

High power and high current 
water cooled transformers 

15 KV Class, 3,000 KVA-equivalent 
multiple-tapped oil-filled transformer 

Since 1929, NWL has consistently been 
in the forefront of transformer design 
and manufacture. 

High voltage, high frequency and high 
current transformers are particular 
strengths at NWL - whether for proto
type, standard or special applications. 

There's another reason you should look 
to NWL for solutions to Jour specific 
transformer problems_ We've never 
hesitated to tackle the tough design 
problems head-on. In fact, NWL's 
technological superiority is a recognized 
fact In the precipitator, furnace, 
desalting, nuclear, and other fields 
requiring high technology. 

[hl~L1 ••• the 
source for: 
TRANSFORMERS • Furnace • 
Filament • Heating • Lighting 
• SCR Controls • Plate • High 
Frequency • Instrument • Phase 
Changing • Welding • High Voltage 
• Testing • High Reactance 
• Output 
PLUS • Saturable Core Reactors • 
Chokes • Packaged Controls • AC 
Reactors • Air Core Reactors 

MANUFACTURING RANGE 
Up to 150 KV 

1 rna to 50,000 AMP 
4 Hz to 20 kHz 

, 5 KVA to 6,000 KVA 
Dry, Oil-Filled, Silicone Fluid-Filled, 

Water Cooled, and Epoxy Cast Units 
Available_ 

uu~aTRANSFORMERS 
Rising Sun Road - P.O. Box 358 

Bordentown, N.J. 08505 
(609) 298-7300 • TWX: 510-685-3645 

Call us for quote· or specs 
NWL also designs and manufactures custom built 
AC/DC power supplies, laboratory and industrial types. 
See our ad under DC POWER SOURCES. 

5600 
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PcTRANSFORMER CORP. 
Dept.. EM I 640 NANCY ST. I WEST BABYLON, NY 11704 I (516) 491-3300 

OUR SPECIALTY 1 WEEK DELIVERY FOR CUSTOM PROTOTYPES 

LOW PROFILE SPLIT BOBBIN 
PRINTED CIRCUIT POWER TRANSFORMERS 

5600 

• Low profile - allows closer printed 
circuit board stacking 

• Single 115V and dual 115V/230V 
primaries are standard. 

• Low prices - no minimum quantity 
requirements 

• Split bobbin construction - center 
flange insulation barrier provides 2500 
VRMs Hipot - non concentric coil 
winding results in low interwinding 
capacitance, eliminates need for 
electro-static shielding. 

• Dual secondaries for variety of 
utilization 

• 12 pin bobbin design increases 
available options for multi-winding 
special orders 

• Low regulation 
• Class S (130°C) insulation system • Units are inspected and tested 100% 

PRIMARY SO/60HZ R.M.S. SECONDARY RATINGS 

Single 115V Dual 115V/230V Series Parallel 

LPC3- 12 LDPC3- 12 12.6VCT @ 105MA 6.3V @ 210MA 
LPC3- 16 LDPC3- 16 16 VCT @ 80MA 8 V @ 160MA 
LPC3- 20 LDPC3- 20 20 VCT@ 65MA 10 V @ 130MA 
LPC3- 24 LDPC3- 24 24 VCT@ 55MA 12 V @ 110MA 
LPC3- 34 LDPC3- 34 34 VCT@ 35MA 17 V@ 70MA 
LPC3- 40 LDPC3- 40 40 VCT@ 30MA 20 V@ 60MA 
LPC3- 56 LDPC3- 56 56 VCT@ 20MA 2B V@ 40MA 
LPC3-120 LDPC3-120 120 VCT @ 10MA 60 V@ 20MA 

LPC4- 12 LDPC4- 12 12.6VCT @ 360MA 6.3V@720MA 
LPC4- 16 LDPC4- 16 16 VCT @ 2BOMA B V@560MA 
LPC4- 20 LDPC4- 20 20 VCT @ 225MA 10 V @ 450MA 
LPC4- 24 LDPC4- 24 24 VCT @ 1 B5MA 12 V@370MA 
LPC4- 34 LDPC4- 34 34 VCT @ 130MA 17 V @ 260MA 
LPC4- 40 LDPC4- 40 40 VCT @ 110MA 20 V@220MA 
LPC4- 56 LDPC4- 56 56 VCT@ SOMA 2B V @ 160MA 
LPC4-120 LDPC4-120 120 VCT @ 40MA 60 V@ BOMA 

LPC5- 12 LDPC5- 12 12.6VCT @ 795MA 6.3V @ 1.59A 
LPC5- 16 LDPC5- 16 16 VCT @ 625MA B V @ 1.25A 
LPC5- 20 LDPC5- 20 20 VCT @ 500MA 10 V @ 1.00A 
LPC5- 24 LDPC5- 24 24 VCT @ 415iviA 12 V @ 930iviA 
LPC5- 34 LDPC5- 34 34 VCT @ 295MA 17 V@590MA 
LPC5- 40 LDPC5- 40 40 VCT @ 250MA 20 V @ 500MA 
LPC5- 56 LDPC5- 56 56 VCT @ 1 BOMA 2B'V@360MA 
LPC5-120 LDPC5-120 120 VCT @ B5MA 60 V@ 170MA 

LPC6- 12 LDPC6- 12 12.6VCT @ 1.9A 6.3V@3.BA 
LPC6- 16 LDPC6- 16 16 VCT @ 1.5A B V@3.0A 
LPC6- 20 LDPC6- 20 20 VCT @ 1.2A 10 V@ 2.4A 
LPC6- 24 LDPC6- 24 24 VCT @ 1.0A 12 V@ 2.0A 
LPC6- 34 LDPC6- 34 34 VCT @ 705MA 17 V@ 1.4A 
LPC6- 40 LDPC6- 40 40 VCT @ 600MA 20 V@ 1.2A 
LPC6- 56 LDPC6- 56 56 VCT @ 430MA 2B V@860MA 
LPC6-120 LDPC6-120 120 VCT @ 200MA 60 V@400MA 

f1J 
t*-r 

LPC, LDPC 
SIZE VA L" W" H" 

3 1.25 1% Hi". 1){, 
4 4.50 1% 1% 1~. 
5 10.0 HI. 1% 1~. 

6 24.0 21/4 1% , 1~6 

.025 sa. 

P-1 
.150 
.200 
.200 
.200 

SIZE VA 

3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 

4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 

5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 

6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 

WT. 
P-2 B (oz.) 

.200 .862 3 

.250 .950 5 

.300 1.100 9 

.300 1.300 14 

118': "'C: 'J E:7 T lJ S' :,jt: ~;5 8;1 Bl ~7 
50·60 Hz ell Eo 5 ~ t-o PRI 

. 12 6 ::1 6 ;~ Eo 61~ La:: 65 ~1 m ~ ~~ Eo 

BASIC SCHEMATIC SERIES CONNECTEO PARALLEL CONNECTED BASIC SCHEMATIC SERIES CDNNECTED PARALL.EL CONNECTED 
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~TRANSFORMER CORP. 
Dept. EM 1 64D NANCY ST. 1 WEST BABYLON, NY 11704 i (516) 491-3300 

OUR SPECIALTY 1 WEEK DELIVERY FOR CUSTOM PROTOTYPES 

PLUG-iN PRiNTED CiRCUiT 
AUDIO TRANSFORMERS 
Designed for Input, Interstage, Output and 
Isolation Circuits. ±2db 200 Hz-15,OOO Hz 
Frequency Response and 20dbm Power Rating 
for Entire Series. 

PIN PRI Z 

APC1-1 6000 
APC1-2 6000 C.T. 
APC1-3 6000 
APC1-4 25000 
APC1-5 25000 C.T. 
APC1-6 25000 C.T. 
APC1-7 40000 
APC1-B 40000 C.T. 
APC1-9 40000 C.T. 

PLUG-IN PRINTED CIRCUIT 

Sec Z 

6000 
6000 C.T. 

BOOO/20000 Split 
6000 

6000 C.T. 
25000 C.T. 

6000/1500 Split 
6000 C.T. 
12000 C.T. 

Idc 

BmA 
16mA 
BmA 
4mA 
BmA 
BmA 
3mA 
6mA 
6mA 

TELEPHONE COUPL~NG TRANSFORMERS 
Designed for Interconnection of 
Voice/Data Modem Terminals to Telephone Lines. 

• Frequency response ±0.5dB 
300Hz-3500Hz 

• Power level -45dbm to +7dbm 
• Longitudinal balance - per 

FCC Part6B 
• Distortion - 0.5% max. 

PIN 

TPC1-1 
TPC1-2 
TPC1-3 
TPC1-4 
TPC1-5 
TPC1-6 
TPC1-7 

PRI Z 

6000 
6000 C.T. 

6000 
9000 

9000/6000 
40000 

600n (4W) 

o Impedance matching ±10% over 
frequency range 

• Return loss - 26dB min. 
• Units are inspected and tested 100% 
• Low prices - no minimum quantity 

requirements 

SecZ 

6000 
6000 C.T. 

9000 
900n 
6000 
6000 

6000/6000 

L W 

Application 

Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Bridging 
Hybrid 

(2) Req'd 

PC·6 PINS 

H P 

5600 

SchemaUc 

1 
2 
4 
1 
2 
2 
4 
2 
2 

Schematic 

1 
2 
1 
1 
3 
1 
5 

C Wt. (oz.) 

4 5 
Other ratings and configurations are available on special order for 
your custom requirements. 

EEM 1983 

OVER 25 YEARS OF DESIGN EXPERTISE IS AVAILABLE TO ASSIST YOU 
WITH YOUR CUSTOM DESIGN AND APPLICATION REQUIREMENTS. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2579 



5600 TRANSFORMERS 5600 

PEARSON ELECTRONICS, INC. 

Wide Band, Precision 
Current Monitor 
Transformers 

With a Pearson current monitor and an oscilloscope, you can measure 
pulse or ac currents from milliamperes to kiloamperes, in any conductor 
or beam of charged particles, at any voltage level up to a million volts, at 
frequencies up to 250 MHz or down to below 1 Hz. 

The monitor is physically isolated from the circuit. It is a current trans
former capable of highly precise measurement of pulse amplitude and wave
shape. The one shown above, for example, offers pulse-amplitude accuracy 
of + 1 %, - 0% (typical of all Pearson current monitors), 20 nanosecond 
rise time, and droop of only 0.5% per millisecond. Three db bandwidth is 
1 Hz to 35 MHz. Whether you wish to measure current in a conductor, an 
electron device or a particle accelerator, it is likely that one of our off-the
shelf models (ranging from W'to 10%/1 10) will do the job. In addition to our 
standard models, we build many custom designed current transformers to 
meet special needs and applications: 

Pearson Current Monitor Transformers 

Maximum Maximum Useable 
Model Output t Hole Dia. Peak Curro RMS Curro Droop Rise Time 
Number (volts/amp.) (inches) (amps) (amps) (%/microsec.) (nanosec.) 
2877 1.Q Q,25 100 2,5 0,2 20 
4100 1,0 Q,5 5QO 5 0,09 10 
2100 1.Q 2 500 7.5 0,Q6 2Q 
3100 1.0 ~.5 5QQ 12 0.02 50 
150 Q.5 2 1,QQQ 15 0.02 20 
325 Q.25 3,5 2000 60 0.1 ~O 
2878 Q.1 0.25 400 1Q 0,Q2 5 
410 0.1 0.5 5000 50 0,06 20 
411 0.1 0.5 5000 50 000Q9 20 
110 0.1 2 5000 65 Q.QQ06 20 
110A 0,1 2 10 QOO g5 0.0006 20 
310* 0.1 3,5 Q OQQ 140 0.02 40 
101Q* Q.1 10.75 Q 000 120 0.25 50 
1025 Q.Q25 2 20000 10Q Q,1 100 
3025* Q.Q25 ~.5 20000 ~25 Q,QQ4 1QQ 
2879 Q01 0.25 2 QQQ 25 0.002 20 
301X* Q.Q1 3.5 50000 400 Q.QQ~ 200 

Very High Voltage & 
Very High Current 

Puls~ 
Transformers 

Pearson Electronics specializes in the 
development, design and manufacture 
of high and super high voltage pulse 
transformers. Typical of the applications 
for which we have designed and manu
factured pulse transformers are units 
for supplying beam power to high power 
microwave tubes such as klystrons 
and traveling wave tubes, units provid
ing pulse voltage to particle accelerator 
injection systems, pulsed x-ray tubes 
and high power lasers. 

Approx. Low Ilf 
IT Max. Freq. 3db pt. (peak ampsl 
(amp-sec.) (Hz) Hz! Connector 

Q,QQQ4 320 0,0025 SMA 
0.002** 14Q 0.006 U~-290AlU 
Q.OQ5** 125 0.017 UG-290AlU 
O.Q~** 4Q 0.096 SQ-239 
0.02** 40 0.067 ' U~-290AlU 
0.09 160 Q.56 SO-2~9 
0.OQ4 32 0.02Q SMA 
Q.27 120 1.7 U~-290AlU 
0.19** ·1 0.59 U~-2908LU 
0.49** 1 1,5 UG-29QAlU 
0.49** , 1 1.5 UG-5g8/U 
0,58 4Q 3.6 SQ-239 
0,7 400 4.4 SQ-2~9 
0.5 160 ~.1 UG-29QA/U 
~.2 7 2Q SQ-2~9 
Q.Q4 ~ 0,25 SMA 

22. 5 1~6 SO-2~9 

t Initial pulse response with one megohm in parallel with 20 pF load impedance. A 50 ohm termination will cut the output in half . 
* Double shielded, •• May need small bias current through secondary for maximum rating. 

Contact us and we will send you engineering data. 

PEARSON ELECTRONICS, INC. 
1860 Embarcadero Road. Palo Alto. California 94303 U.S.A. Telephone (415)494-6444 Telex 171-412 
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5600 TRANSFORMERS 

TTC SERIES 
COUPLING TRANSFORMERS - HYBRID TRANSFORMERS - HOLDING COILS 

The TTC SERIES has been developed to meet telephone interconnect. coupling. matching and bridging require
ments for use in vOice. instrumentation and modem applications. ThIs series meets FCC PART 68 requirements. 

For details see page 

a 
I 

OP SERIES 
ENCAPSULATED AUDIO TRANSFORMERS 

The DP SERIES is cost effective for applications involving severe environments. 
This series is tested to the requirements of MIL-T -27 and several 

part numbers meet FCC PART 68. 
For details see page 1'2582 

3F SERIES 
3-FLANGE BOBBIN POWER TRANSFORMERS 

The 3F SERIES offers 2500V RMS dielectric breakdown testing primary-to- m 
secondary (side-by-side winding type). They are available with single 

. and dual primary connections for 115V. or 115/230V. 50160 Hz circuits. ® 

• . I , 

For details s~e page 1'2585 

PEP SERIES 
UL-1411 RECOGNIZED POWER TRANSFORMERS 

This series complies wilh the safety requirements of most 
WORLDWIDE AGENCIES (UL. CSA. Europe-IEC 65 and 

Japan-M ITI) including 4000V RMS dielectric 
breakdown testing primary-to-secondary. 

For details see page 1·2584 

STT SERIES 

FILE NUMBER 
E59673 

TAMRADID 

ENCAPSULATED SCR AND TRIAC TRIGGER TRANSFORMERS 
The SIT SERIES provides line isolation in SCR and Triijc controlled circuits. 

sn TRIGGER transformers pass 2600V RMS dielectric breakdown testing and 
are completely encapsulated for applications involving severe environments. 

For details see page 1·2582 

POWER AND NOISE ABSORBING INDUCTORS 
The SKC SERIES of toroidal power inductors are gapped for energy storage 

circuits with DC ratings from 5 to 50A DC_ 
The SKL SERIES is functionally gapped for circuits requiring 

high "L" at low DC amps and nominal "L" at rated DC amps. 
The SKP SERIES is designed on powered iron toroidal cores for 

For details see page 1.2586. RFI and EMI filtering and noise absorbing applications. 

• WALL PLUG-IN AC TO DC POWER SOURCES B'-
This series of wall plug-in AC-to-DC battery chargers. ® "I'U 
battery eliminators and power s~pplies are available FILE NUMBERS 

in a complete variety of input plug-in styles and UL E82180 
comply with worldwide safety agency requirements. CSA LR36236 

"I.-·1U-"I. Wall Plug-in Translormers Are Available. VDE F-7969-331 
TAM RADIO 

PROFESSIONAL AUDIO TRANSFORMER SERIES 
This series is widely used in high performance applications and meets 

most requirements of communications. broadcasting. recording and 
measuring apparatus. Available in solder lug. lead and printed 
circuit mounting styles; these transformers are metal cased. 

Several part numbers are electrostatic and MU-metal shielded. 

ATT SERIES 
AUOIO TRANSFORMERS 

.These cost effective. volume produced transformers are available 
for impedance matching circuits and sound distribution systems. 
They are available as printed circuit. solder lug and lead styles. 

Quality magnetic components at competitive prices .•. Including COILS, POWER & 
AUDIO TRANSFORMERS, INDUCTORS, PULSE TRANSFORMERS, NOISE SUPPRES
SION COILS, DC-DC CONVERTER TRANSFORMERS, PLUG-IN BATTERY CHARGERS 
and SWITCH-MODE POWER SUPPLY TRANSFORMERS & INDUCTORS. Our diversified 
manufacturing facilities are located in Taiwan, Malaysia and Japan. For details on stand
ard and special requirement products, pricing and delivery-contact our headquarters. 

5600 

MINIATURE ENCAPSULATED TRANSFORMERS 

, 
Small Size ........... 0.310" x 0.410" X 0.465" 
Gold Plated Leads ................ 0.020" Nickel 
Response ............. ±2dB. 300 Hz to 100 KHz 
Impedance Range ............. 3.2 to 200K Ohms 

Meets Requirements of MIL-T-27 as TF5S21ZZ 

TRANSFORMERS-MET SERIES 
PART MATCHING IMPEDANCE DCMA (Max) 

NO_ 
Primary Secondary Primary 

MET-Ol 200KCT lKCT 0 
MET-02 100KCT lKCT 0 
MET-03 SOKCT lKCT 0 
MET-04 SDK 1 KCT or 2S0' 0 
MET-05 2SKCT lKCT O.S 
MET-06 2SK lKCT or 2S0' 0.2S 
MET-07 2SKCT 600CT O.S 
MET-DB 20KCT BOOCT O.S 
MET-09 10KCT 10KCT 1.0 
MET-1O 10KCT 4KCT 1.0 

MET-ll 10KCT 2KCT 1.0 
MET-12 10K 2KCT or SOO· O.S 
MET-13 10KCT 1.SCT 1.0 
MET-14 10KCT 1.2KCT 1.0 
MET-15 10K 1.2KCT or 300' O.S 
MET-16 10KCT 600CT 1.0 
MET-17 10KCT SOOCT 1.0 
MET-1B 10KCT 4.0 1.0 
MET-19 10K 3.2 O.S 
MET-20 8KCT 3.2 1.0 

MET-2l SKCT 2KCT 1.0 
MET-22 2.SKCT 2.SKCT 1.0 
MET-23 1.6KCT 3.2 2.S 
MET-24 1.SKCT 600 3.0 
MET-25 1.2KCT 3.2 3.0 
MET-26 lKCT lKCT 3.0 
MET-27 lKCT 600CT 3.0 
MET-28 lK SO 3.0 
MET-29 + 900CT 600 3.0 
MET-3~ 800CT 3.2 3.0 

MET-Sl+ 600CT 600CT 3.0 
MET-32 + 600 600CT or ISO' 3.0 
MET-33 600CT 2S0CT 3.0 
MET-34 600CT 12 4.S 
MET-35 600CT 8 4.S 
MET-36 600CT 3.2 4.S 
MET-37 SOOCT· 600 3.0 
MET-3B sno SOOCT or 12S' 3.0 
MET-39 500 so 3.0 
MET-40 3LOCT 3.2 6.0 

MET-4l 300CT 600 7.0 
MET-42 ISO 12 10.0 
MET-43 120CT 3.2 10.0 
MET-44 300CT 12.0 7.0 
MET-45 10K 10KCT or 2.SK' 1.0 
MET-46 + 600 600 3.0 
MET-4B 200K lK 0 

METC-99 Mu-Melal Magnetic Shield 

'As parallel or split winding connection 
+Meets FCC PART 6B requirements and tOOOV RMS Pri to 

Sec Hipot Test 

INDUCTORS-MEl SERIES 
PART INDUCTANCE OCR DCMA NO. Hy @ 300Hz ohms 
MEI-Ol 6 at lSV 1800 2.0 
MEI-02 3.S at SV 1200 2.0 
MEI-03 1.2S at 3V 180 2.0 
MEI-04 0.3 at 3V 40 4.0 
MEI-05 0.1 at 3V IS S.O 

B. PAN-MAGNETICS INTERNATIONAL, INC. 
455-A CARSON PLAZA DRIVE, CARSON, CA 90746· (213) 532-1790. TELEX: 664759 (PAN-MAG CRSN) 
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5600 TRANSFORMERS 

STT SERIES 
ENCAPSULATED SCR & TRIAC TRIGGER TRANSFORMERS . 

The STT SERIES TRIGGER TRANSFORMERS are designed lor low cost source isolation in half and 
lull wave SCR or TRIAC control circuits. The STT TRIGGER TRANSFORMERS are encapsulated for 
environmenlal protection and pass 2600 Y RMS dielectric breakdown lesting. 

PART TURNS PRIMARY LEAKAGE WOG. E.T. D.C.R. DIA. 
NUMBER RATIO "L" MH "L" pH "C'" PF Y-I'SEC OHMS (Max.) NO. 

STT-l0l 1:1 > 1.0 < 15 80 > 90 2.5/2.5 1 
SIT-I 02 1:1 > 5.0 < 50 80 >200 5.0/5.0 1 
SIT-I 03 1:1 >10.0 <100 80 >280 7.0/7.0 1 
SIT-I 04 1:1:1 > 1.0 < 25 80 > 90 2.5/2.5/2.5 2 
SIT-I 05 1:1:1 > 5.0 <100 80 >200 5.0/5.0/5.0 2 
SIT-I 06 1:1:1 >10.0 <200 80 >280 7.017.017.0 2 
STT-l07 2:1 > 1.0 < 20 80 > '90 2.511.5 1 
SIT-I 08 2:1 > 5.0 < 60 80 >200 5.0/2.5 1 
SIT-I 09 2:1 >10.0 <130 80 >280 7.0/3.5 1 
SIT-11 0 2:1:1 > 1.0 < 30 80 > 90 2.511.511.5 2 
SIT-111 2:1:1 > 5.0 <130 80 >200 5.012.5/2.5 2 
SIT-112 2:1:1 >10.0 <200 80 >280 7.0/3.5/3.5 2 

DP SERIES ENCAPSULATED AUDIO TRANSFORMERS 

tL 
'968~'DIMENSIDNS IN 24.6 
.600 INCH 

15.24 MM 

.... +-
" "' co 01" "'I" ·_t_M ~N ~cri 1.-+'-+- .~.~ 
T . i 

DIAGRAM 1 

.775 
MAX.HT.=-

19.7 

DIAGRAM 2 

~~ ~.~~ 
2 4 2 4 6 

The DP SERIES 01 encapsulated audio transformers are cost effective for applications involving severe environments. Complelely encapsulated. these small 
audio Iransformers eliminate environmental and board washing problems associated with open style transformers. The environmental quality of the DP 
SERIES is established through testing for humidity. immersion. solvent resistance and temperature cycling to Ihe exacting reqirements of MIL-T-27. 
Several part numbers meet the requirements of FCC PART 68 for telephone or modem applications. All DP SERIES audio Iransformers have frequency 
response characteristics within ±2dB from 200 Hz to 20 KHz. 

EI 19 DP SERIES 

+ Meets requirements 01 
FCC PART 68 

"Insertion loss 0.9db typical 
and Irequency response 
±O. tdb, 300 to 3400 Hz and 
with electrostatic shield. 

EI 28 DP SERIES 

PART IMPEDANCE (0) 
NUMBER PRI SEC 

DP-l01 + 600CT .600CT 
DP-l0U 600CT 1.2KCT 
DP-l05+ 4KCT 600CT 
DP-l07 300 600CT 
DP-l08+ 600 600CT 
DP-111 lK 2KCT 
DP-114 2.5K 2.5KCT 
DP-116 4K 2KCT 
DP-118 8K 2KCT 
DP-119 10K 600CT 
DP-122 10K 10KCT 
DP-124 20K 4KCT 
DP-126 lKCT . 8 
DP-128+ 600 600CTx2 
DP-129+* 600CT 600CT 

PART IMPEDANCE (0) 
NUMBER PRI SEC 

DP-204+ 600 600CT 
DP-208 4K 2KCT 
DP-210 200CT 4,8,16 
DP-214 600CT 4,8,16 
DP-220 1.3K 6001150 
DP-222+ 5001125 5001125 
DP-222+ 6001150 
DP-22S+ 
DP-226+ 

.394 
10 

FIGUREA 

4KI1K 
600 

6001150 
6001150 

600CTx2 

D.C.R. (0) 
PRI SEC 

38 48 
38 84 
277 :i5 
19 48 
38 48 
53 152 
172 220 
277 160 
500 143 
370 90 
695 900 
1900 305 
55 0.62 
37 42x2 
26 34 

D.C.~. (0) 
PRI SEC 

361 50 
250 145 
10 0.4, 0.5. 0.7 
32 0.4, 0.5, 0.7 
72 19x2 

19x2 22x2 
19x2 22x2 
63x2 20x2 

41 36x2 

FIGURE B 

LEVEL DCMA 
(MAX.) (MAX.) 

15dbm 5 
15dbm 5 
15dbm 1 
15dbm 5 
15dbm 5 
15dbm 2 
15dbm 2 
15dbm 1 
15dbm 0.5 
15dbm 0.5 
15dbm 0.5 
15dbm 0.5 
15dbm 2 
15dbm 0 
15dbm 0 

(~EVE\ DCMA 
MAX. (MAX.) 

28dbm 10 
28dbm 3 
28dbm 10 
28dbm 10 
28dbm 6 
28dbm 10 
28dbm 10 
28dbm 3 
28dbm 0 

REFER 
FIG DIA 

A 1 
A 1 
A 1 
A 2 
A 2 
A 2 
A 2 
A 2 
A 2 
A 2 
A 2 
A 2 
A 3 
B 4 
B 1* 

REFER 
FIG DIA 

C 2 
C 2 
C 7 
C 7 
C 8 
C 9 
C 9 
C 9 
C 4 

SCHEMA.TIC 
. DIAGRAMS 

PRI. SEC. 

o 

311E 
.8. 

JIIE 
"8,, 

311[ 
o 

·i E J1 E 
b 

. o. 
31113 

G) 

:iIIE 
o 

~IIC ~C 
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56QO TRANSFORMERS 

TTC SERIES - MEETS FCC PART 68 
COUPLING TRANSFORMERS· HYBRID TRANSFORMERS • HOLDING COILS 

TTC SERIES transformers and holding coils are designed to meet the performance requirements of 
telephone connected apparatus. They are widely used in the voice', data, isolation, bridging, matching, balancing, hybrid, and 

holding coil circuits of central office. PABX, sl'bscriber telephone, modem and computer terminal equipments. 
He Series transformers provide optimum insertion loss, frequency response, longitudinal balance; distortion, return loss, 

impedance matching and isolation characteristics. 

1 

SCHEMATIC 
DIAGRAMS 

f r. 

lIt 
FIGURE 3. 

1 1. 
nene 

FIGURE 4. 

J r 
FIGURE 5. 

nene 
FIGURE 6. 

UeUe 
nene 

FIGURE 7. 

5 

PART 
NUMBER 

MET-46 
TIC·02 
TIC-118 
TIC-lOS 
TIC-l08-1 
TIC-l09 
TIC-l1D 
TTC-114 
TIC-lll 
TIC-126-2 
TIC-130 
TTC-131 
TIC-l06 
TIC-122 
TIC-12S 
MET-32 
TIC-l03 
TIC-113 
TIC-l0S-l 
TIC-l0B-2 
TIC-l09-t 
TIC-l09-2 
TIC-126-1 
TIC-121 
TIC-124 
MET-31 
TIC-03 
TIC-09 
TIC-100 
TIC-lOB 
TIC-126 
TTC-127 
MET-29 
TIC-04 
TIC-107 
TIC-l12 
TIC-1O 
TIC-1Ol 
TIC-115 
TIC-05 
TIC-13 

TIC-128 

TIC-129 

THESE TRANSFORMERS MEET REQUIREMENTS OF FCC PART 68 

6H 6 9H 11H LP 

APPLICATION IfEDANCE (0) SIZE (INCH) STYLE SCHEMATIC TYPICAL CROSS REF. 
PRI.' SEC. L W HT. NO. FIG. NO. OR (COMMENTS)"" 

DRY COUPLING . 600 600 0.41 0.31 0.46 1 1 TRIAD SP·70 
DRY COUPLING 600 600 0.78 0.67 0.50 5 1 -
DRY COUPLING 600 600 0.78 0.67 0.50 5 1 MICROTRAN T1104 
90 MADC COUPLING 600 600 0.80 0.59 0.73 6 1 (For Smart Modem) 
LOW COST COUPLING 600 600 0.78 0.55 0.71 6 1 -
90 MADC COUPLING 600 600 0.80 0.96 0.55 6H 1 (For Smart Modem) 
DRY COUPLING 600 600 0.78 0.55 0.71 6 1 PREM SPT-128 
LOW COST COUPLING 600 600 0.78 0.55 0.71 6 1 -
WIDE BAND MATCHING 600 600 1.40 1.20 " 1.05 9H 1 (401020,000 Hz) 
90 MADC COUPLING 600 600 1.40 1.20 1.05 9H 1 (300 to 4000 Hz) 
90 MADC COUPLING 600 600 1.40 1.20 0.67 9H 1 (1200 Baud Modem) 
90 MADC COUPLING 600 600 1.40 1.20 0.67 9H. 1 (w/Shield for Europe) 
80 MADC COUPLING 600 600 1.63 ·1.33 0.65 l1H 1 (Min. Crosstalk-Type) 
80 MADC COUPLING 600 600 1.63 1.33 0.65 l1H 1 PREM SPT-l09 
90 MADC COUPLING 600 600 1.63 1.27 0.60 LP 7 PREM SPT-l0l 
DRY COUPLING 600 600CT· 0.41 0.31 0.46 1 4 STANCOR PCT-27 
LOW COST COUPLING 600 600CT" 0.78 0.65 0.62 5 4 -
DRY COUPLING 600CT 600 0.78 0:65 0.71 6 2 (Plus electrostatic shield) 
90 MADC COUPLING 600 600CT 0.80 0.59 0.73 6 2 -
LOW COST COUPLING 600 600CT 0.78 0.55 0.71 6 2 -
90 MAOC COUPLING 600 600CT 0.80 0.96 0.55 6H 2 (Low Profile) 
90 MADC COUPLING 600 600CT· 0.80 0.96 0.55 6H 4 (Low Profile) 
90 MADC COUPLING 600 600CT 1.40 1.20 1.05 9H 2 (300 10 4000 Hz) 
75 MADC COUPLING 600 600CT" 1.63 1.33 0.65 llH 4 MICROTRAN T5114 
90 MADC COUPLING 600C,T· 600CT· 1.63 1.27 0.62 LP 8 PREM SPT-125 
DRY COUPLING 600CT 600CT 0.41 0.31 0.46 1 3 MICROTRAN PM34-M 
DRY COUPLING 600CT 600CT 0.78 0.67 0.50 5 3 -
DRY COUPLING 600CT 600CT 0.78 0.55 0.71 6 3 TRIAD TY304P 
DRY COUPLING 600CT 600CT· 0.78 0.65 0.62 5 4 (Pri. as in Fig. 3) 
DRY COUPLING 600CT 600CT 0.78 0.55 0.71 6 3 TRIAD TY145P 
90 MADC COUPLING 600CT· 600CT· 1.40 1.20 1.05 9H 7 (300 to 4000 Hz) 
80 MADC COUPLING 600CT· 600CT· 1.63 1.33 0.65 l1H 7 -
DRY COUPLING 900CT 600 0.41 0.31 0.46 1 2 TRIAD SP-51 
DRY COUPLING 900 600 0.78 0.67 0.50 5 1 -
LOW COST COUPLING 900 600 0.78 0.55 0.71 6 1 (Low Cost TIC-112) 
DRY COUPLING 900 600 0.78 0.55 0.71 6 1 TRIAD TY301 P 
HYBRID 600 600/600 0.78 0.65 0.71 6 4 MICROTRAN T2220 
HYBRID 600 600/600 1.02 0.94 0.84 6 4 TRIAD TY302P 
LOW COST HYBRID 600 600/600 1.02 0.88 0.78 5 4 (with PC Frame) 
BRIDGING 4000 600 0.78 0.67 0.50 5 1 -
BRIDGING 4000 600 0.78 0.55 0.71 6 1 TRIAD TY303P 
CENTRAL OFFICE PRI-1200-600-150CT 1.02 0.85 0.78 6H Contact -LINE MATCHING SEC-600CT Factory 

HYBRID PRI-600CT /600CT 1.63 1.27 0.62 LP 8 (Interconnected on PCB) w.w.w.w. 
n·n· 

TIC-119 
TIC-120 

HOLDING COIL 
HOLDING COIL 

SEC-600CT 
1.3HY @ 100 MADC 1.42 1.14 
1.4HY @ 120 MADC 1.63 1.33 

1.20 6 5 TRIAD TY350P 
0.65 l1H 6 MICROTRAN T5415 

FIGURE 8. ·Windings can be connected as 600 ohm with CT or as 2 isolated 150 ohm windings. 
··Cross referenced part numbers are offered as equivalents, but user should first determine complete suitability for the particular application. 

H. PAN-MAGNf;TICS INTf;RNATIONAL, INC. 
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5600 TRANSFORMERS 5600 

PRINTED CIRCUIT BOARD POWER TRANSFORMERS 
THAT MEET INTERNATIONAL AND U.S. SAFETY REQUIREM.ENTS 

FILE NO. 
,TAMRAOIO 

E59673 

• UL Recognized - Meets 
IEe-65 Safety Standards. 

PEP Series 

• Physical Barriers Between 
Primary and Secondary. 

• Double Protection System -
4000V Hipot. 

PEP Series • 115V/230V • 50/60Hz Primary 
FOR USE IN CONTROL AND POWER SUPPLY APPLICATIONS 

SECONDARY I 
PART 
NO. 

PARALLEL CONNECTED I SERIES CONNECTED I CIRCUIT 
V AC I A RMS I V AC I A RMS I NO. 

FIG. 
NO. 

. 

PEP28 x 0 7 VA SERIES 
10A006 10.0 CT .050 1-115V· 
10A009 - 10.0 CT .050 1-230V· 
10A007 (Single Secondary) 16.0 CT .031 1-115V· 
10A010 16.0 CT .031 1-230V· 
10A008 24.0 CT .021 ,.,15V· . 
10A011 24.0 CT .021 1-230V· 
PEP28 Senes Is not available In Dyal Primary versions. 

PEP35 X 2 0 VA SERIES 
108004 10.0 CT .110 
108005 12.6 CT .090 
108006 (Single Secondary) 16.0 CT .070 1 

118001H 24.0 CT .046 
118002H 36.0 CT .031 

PEP41 X 5 0 VA SERIES 
10COO9 10.0 CT .350 
10C010 12.6 CT .280 
10C011 (Single Secondary) 16.0 CT .220 1 
10C012 24.0 CT :150 

11C005H 36.0 CT .100 

PEP48 x 9 5 VA SERIES 
110014H 5.0 1.900 10.0 CT .950 
110015H 6.3 1.500 12.6 CT .750 
110016H 8.0 1.200 16.0 CT .600 2 110017H 12.0 .BOO 24.0 CT .400 
110018H 18.0 .520 36.0 CT .260 
110019H 28.0 .340 56.0 CT .170 

PEP54 x 15 VA SERIES 
11E006H 5.0 2.500 10.0 CT 1.250 
11EOO7H 6.3 2.000 ' 12.6 CT 1.000 
11EOOBH 8.0 1.560 16.0 CT .7BO 2 11E009H 12.0 1.040 24.0 CT .520 
11E010H 17.0 .700 36.0 CT .350 
11E011H 28.0 .446 56.0 CT .223 

PEP54 SERIES FOR 3·0UTPUT 
REGULATED AND UNREGULATED POWER SUPPLIES 

PART SECONDARY 1 SECONDARY 2 DC OUTPUT 1 DC OUTPUT 2 CIR. 
NO. V A V A CTFW I CTFW I NO. 

AC RMS AC RMS Vde mAde Vde mAde 

l1E012H 9 CT .BOO 24 CT .300 +5 670 ±15 170 3 
l1ED13H 16 CT ,550 33 CT .IBO +9j 470 ±21t 120 4 

t +9Vdc and ±21 Vdc oulpulS are lor mput to +5 Vdc and ±15 Vdc IC Voltage Regulallon 
(See Circuil 41 

A 

A 

B 

B 

C 

FIG. 
NO. 

C 

C 

CIRCUIT SCHEMATICS 

CIRCUIT 1 

::J [56 
115/230V 
50/60 Hz [7 ::J 8 

:J 
115/230V 
50/60 Hz 

~J 

CIRCUIT 2 

CIRCUIT 4 

DIMENSIONS 

FIGURE A 

IBi 

!ll 
o(g~041~ --J~ ~ 020 
r------ N [,] 

I f---MC 
I I 

i: ~ f 

FIGURE B 

FIGURE C 

DIMENSIONS· Inches (mm) WT. Oz. (Gm) 

TYPE A B C MC D E F G, N WT. 

IDA 
1.10 1.16 1.32 1.12 0.50 .197 0.984 0.20 2.5 
(281 (29.51 (33.51 (28.51 (12.51 (51 (25) (51 -- (70) 

lOB 1.26 1.44 1.69 1.40 0.61 .295 1.380 0.24 4.5 
OR (32) (36.51 (431 (35.5) (15.5) (7.51 (35) (6) -- (130) l1B 
10C 1.42 1.67 1.91 2.05 0'.85 .394 1.575 2.36 8 
DR (36) (42.51 (48,S) (521 (21.5) (10) (40) -- (60) (230) l1C 

110 
1.69 1.99 2.05 2.32 1.08 .295 1.772 2.72 16 
(43) (50.5) (52) (591 (27.5) (7.5) (45) -- (69) (450) 

lIE 
1.93 2.22 2.09 2.72 I.DB .295 1.772 3.15 19 
(49) (56.51 (53) (69) (27.5) (7.5) (45) -- (80) (54D) 

Nole: d=PEP41 Se"e.: D.138 x D.177 (3.5 x 4.5) 
d=PEP48 and PEP54 Series: D.I77 x 0.256(4.5 x 6.5) 
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5600 TRANSFORMERS 

3F SERIES - 3 FLANGE BOBBIN 
PRINTED CIRCUIT BOARD POWER TRANSFORMERS 

The 3F SERIES POWER TRANSFORMERS are designed to include the most desirable 
features required for printed circuit board mounied applications. The 3F Series is con
structed on a three flanged bobbin which is molded with UL listed material providing 
low capacitive coupling without electro-static shielding. 

• 2500 VAC HIPOT, PRIMARY TO SECONDARY ISOLATION 

• 115V SINGLE OR 115/230V DUAL PRIMARY 

• TERMINAL NUMBERS ARE MOLDED ON BOBBIN 

• COMPLIES WITH MOST UL SAFETY STANDARDS 

r a-----1 Pin Olmenslons r-C---1 SCHEMATIC S SCHEMATIC 0 
115V 50/60Hz 115/230V 50/60Hz 

~ 0 B "' .• 041 I r l I 
4 ~ 
3 + 

r;5 
l]L 
4 C: 

<-'-G--o ;/ 
8 
7 

6 h ..1.. 

1 ~.2~ 
1 5 

8EVE l~D-< 

NOTE: #4 Clearance Hole - 2 Places 

3F SERIES 
PART 

NUMBER A B 

3F(*)-2XX 1.38 1.16 
35.0 293 

3F(*)-3XX 
1.38 1.16 
35.0 29.5 

3F(*)-4XX 1.62 1.31 
4f.O 33.0 

3F(*)-5XX 1.89 1.58 
48.0 40.0 

DIMENSIONS SHOWN IN: INCH 
MM 

C 

0.94 
23.9 

1.18 
30.0 

1.31 
33.3 

1.44 
36.6 

Note: 
Pins 2 " 3 Omitted 

DIMENSIONS 

0 E F G WT 

1.200 0.250 0.250 
N/A 

O.17LB 
30.48 6.350 6.350 77.4GM 

1.200 0.250 0.25 
N/A 

0.25LB 
30.48 6.350' 6.35 114GM 

1.280 0.250 0.350 1.062 0.44LB 
. 32.51 6.350 8.890 26.97 200GM 

1.410 0.300 0.400 1.250 0.70LB 
35.81 """"'T.62" 1if.T6 31.75 319GM 

PART SECONDARY RATINGS" R.M.S. 

NUMBER SERIES PARALLEL 
3FI·)·210 10.OVCT@0.IIOA 5.0V @ 0.220A 
3FI·)·310 10.OVCT @ 0.250A 5.0V @ 0.500A 
3FI·)-410 10.OVCT @ 0.600A 5.0V @ 1.200A 
3FI·I-510 . 10.OVCT @ 1.200A 5.0V @ 2.400A 
3FI·I-212 12.6VCT @ 0.090A 6.3V @ 0.180A 
3FI·I-312 12.6VCT @ 0.200A 6.3V @ 0.400A 
3FI·I·412 12.6VCT.@ 0.500A 6.3V@ 1.000A 
3F(·1·512 12.6VCT @ 1.000A 6.3V @ 2.000A 
3F(·1-216 16.0VCT @ 0.070A 8.0V @ 0.140A 
3F(·1-316 16.0VCT@0.150A 8.0V @ 0.300A 
3F(·1-416 16.0VCT @ 0.400A 8.0V @ 0.800A 
3F(·1·516 16.0VCT @ 0.800A B.OV @ 1.600A 

.3F(·)-220 20.0VCT @ 0.055A 10,OV @ O.IIOA 
3Flol-320 20.0VCT @ 0.120A 10.OV @ 0.240A 
3FIO)-420 20.0VCT @ 0.300A 10.OV @ 0.600A 
3FIO)-520 20.0VCT @ 0.600A 10.OV @ 1.200A 
3F(O)-224 24.0VCT @ 0.045A 12.0V @ 0.090A 
3Flol-324 24.0VCT@0.100A 12.0V @ 0.200A 
3FIO)-424 24.0VCT @ 0.250A 12.0V @ 0.500A 
3F(O)-524 24.0VCT @ 0.500A 12.0V @ 1.QOOA 
3FIO)-228 28.0VCT @ 0.040A 14.0V @ O.OBOA 
3FIO)-328 2B.OVCT @ 0.OB5A 14.0V @ 0.170A 
3FI·)-428 2B.OVCT @ 0.200A 14.0V @ 0.400A 
3FI·I·528 2B.OVCT @ 0.420A 14.0V @ 0.B40A 
3FI·I-236 36.0VCT @ 0.030A 18.0V @ 0.060A 
3Flol-336 36.0VCT @ 0.065A 18.0V @ 0.130A 
3Flol-436 36.0VCT @ O. 170A 18.0V @ 0.340A 
3F(·1·536 36.0VCT @ 0.350A 18.0V @ 0.700A 
3FI·I·248 4B.OVCT @ 0.023A 24.0V @ 0.046A 
3Flol-348 48.0VCT @ 0.050A 24.0V @ O.IOOA 
3Flol-448 48.0VCT@0.125A 24.0V @ 0.250A 
3Fh-548 4B.OVCT @ 0.250A 24.0V @ 0.500A 
3F(*1-256 56.0VCT @ 0.020A 2B.OV @ 0.040A 
3Flol-356 56.0VCT @ 0.045A 2B.OV @ 0.090A 
3Flol-456 56.0VCT @ O.IIOA 28.0V @ 0.220A 
3Flol-556 56.0VCT @ O.220A 28.0V @ 0.440A 
3Flol-2120 120.0VCT @ 0.010A 60.0V @ 0.020A 
3FI·I-3120 120.0VCT @ 0.020A 60.0V @ 0.040A 
3F(·1-4120 120.0VCT @ 0.050A 60.0V @ O.IOOA 
3F(·1-5120 120.0VCT @ O.IOOA 60.0V @ 0.200A 

NOTE (°1 Insert S for Single Primary 3F Series Transformer 
Insert D for Double Primary 3F Series Transformer 

3 FLANGE BOBBIN TRANSFORMER FOR UNREGULATED 8r REGULATED POWER SUPPLIES 

VA 

1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 

The LPP SERIES LOW-PROFILE PLUG-IN POWER TRANSFORMERS offer the circuit designer a variety of options including dual output which may be 
connected in series or parallel, secondary voltages for unregulated or regulated power supplies, and dual output voltages. 

PART SECONDARY RATINGS - R.M.S. DC OUTPUT 

NUMBER SERIES PARALLEL VOC mAOC 
LPP-401 9.00VCT @ 0.50A 4.5V@ 1.00A +5.0 600* 
LPP-402 15.5V @ 0.33A 7.75VCT @ 0.66A +5.0 380** 
LPP-403 .27.00VCT@0.19A 13.SV @ 0.38A ±1S.0 115* 
LPP-404 36.00VCT @ 0.14A 18.0V @ 0.28A ±1S.0 70** 
LPP-405 9.00VCT @ 0.24A - +5.0 200* 

24.00VCT @ 0.08A - +15.0 50* 
LPP-406 15.50VCT@0.14A - +5.0 100** 

34.00VCT @ 0.06A - ±15.0 25** 

LPP-408t 15.5V @ 0.33A 7.75VCT @ 0.66A - -
LPP-411* 11.00V@0.1SA (Single Secondary) - -
LPP-426t 26.00V @ 0.10A (Single Seconda,yi - -

·Unregulaled DC Output .0Regulated DC Output IMADC. typ .• depends on regulator efficiency). 
tl15/230V-Series/Paraliel Primary Winding. 
*115V input-connect line to Primary I with Primary 2 Open. 
*230V input-connect line across Primary 1 and 2 with Primary 1 and 2 In series. 
Hhese part numbers have thermal fuse internally connected to Primary I. 

TYPICAL SCHEMATIC FOR LPP-406 

PRIMARY 
115V:l:l0% 

50/60Hz 

. E?Ji FtI:~5V 
JEIDEEE~: 
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5600 TRANSFORMERS 

INDUCTORS FOR SWITCH-MODE POWER 
REGULATOR, CONTROL AND NOISE FILTERING CIRCUITS 

The SKC SERIES INDUCTORS are'designed on gapped toroidal tape wound cores for DC switching power supply, regulator and energy storage cir-
. cuits - DC current ratings 5 to 50 AMPS DC.. '. 
The SKL S.ERIES INDUCTORS are designed on functional gapped'toroldal tape wound ~ores for power circuits requiring high inductance at fow DC 
currents and nominal inductance at rated DC amps. 
The SKP SERIES INDUCTORS are designed on powered iron toroidal cores for RFI and EMI fiitering and other noise absorbing applications. Also, 
SKP SERIES INDUCTORS are most useful in DC circuit applications, available in a wide range of "L" values and DC current ratings to 40 AMPS DC. 

SKC SERIES POWER INDUCTORS FOR DC SWITCH MODE CIRCUITS -
PART AMPS "L" OCR DIMENSIONS Inch/mm 

NUMBER (DC) (pH) (OHMS) DO (mal.) HT (max.) 
SKC-l0l 51010 30 0.009 1.26/32 .71118 
SKC-l02 51010 50 0.011 1.26/32 .71118 
SKC-l03 51010 100 . 0.017 1.26/32 .71118 
SKC-l04 51010 150 0.023 1.26/32 .71118 
SKC-l05 51010 200 0.024 1.46/37 .79120 
SKC-l06 5 to 7.5 400 0.048 1.46/37 .79/20 
SKC-l07 5 to 7.5 600 0.056 1.73/44 1.02126 
SKC-l0B 5 to 7.5 800 0.044 2.13/54 .98125 
SKC-l09 5 to 6 1200 0.081 2.17155 1.02126 
SKC-ll0 5 to 6 1800 0.099 2.17155 1.02126 
SKC-201 10 to 15 30 0.005 1.26/32 .71116 
SKC-202 10 to 15 50 0.007 1.46/37 .79120 
SKC-203 10 to 15 100 0.012 1.46/37 .79120 
SKC-2D4 10 to 15 150 0.014 1.73/44 1.02126 
SKC-205 10 to 15 200 0.011 2.13/54 .96125 
SKC-206 101012 400 0.024 2.17/55 1.02126 
SKC-207 10 to 12 600 0.032 2.20/56 1.06127 
SKC-20B 10 to 12 800 0.032 2.20/56 1.30/33 
SKC-301 15 to 25 30 0.004 1.46137 .79/20 
SKC-302 15 to 25 50 0.006 1.54/39 .83121 
SKC-303' 15 to 25 100 0.006 2.13/54 .98125 
SKC-304 ,15 to 20 150 0.009 2.17155 1.02126 
SKC-305 151020 200 0.011 2.17155 1.02126 
SKC-306 151020 400 0.016 2.20/56 1.30/33 
SKC-401 201030 30 0.004 1.61141 .91123 
SKC-402 201030 50 0.005 1.81/46 .98/25 
SKC-403 201028 100 0.006 2.17/55 1.02126 
SKC-404 201025 150 0.008 2.20/56 1.06127 
SKC-405 20 to 25 200 0.008 2.20/56 1.30/33 
SKC-501 251035 30 0.003 1.77/45 .95124 
SKC-502 25 to 35 50 0.003 2.17/55 1.02126 
SKC-503 251035 100 0.004 2.17155 1.30133 
SKC-504 251030 150 0.006 2.24/57 1.34/34 
SKC-601 ,3D to 40 30 0.002 2.13/54 .98125 
SKC-602 30 to 40 50 0.003 2.17/55 1.02126 
SKC-603 30 to 35 100 0.004 2.20/56 1.30133 

'SKC-BOl 40 to 50 • 30 0.002 2.17/55 1.30133 
SKC-B02 ' 40 to 50 50 0.002 2.24/57 1.34134 

SKL SERIES POWER INDUCTORS WITH HIGH "L" AT LOW DC 
PART AMPS "L" (pH) OCR DIMENSIONS Inch/mm 

NUMBER (DC) wHh Dl< o DC (OHMS) 00 (mal.) HT (mal.) 
SKL-l03 5 100 450 0.017 1.26/32 .71/18 
SKL-l05 5 200 1000 0.025 1.26/32 .71118 
SKL-203, 10 100 ' 500 0.011 1.69/43 .91/23 
SKL-205 10 200 1000 0.015 2.13/54 1.15129 
SKL-303 15 100 500 0.008 2.17155 1.02126 
SKL-305 15 200 1000 0.011 2.20/56 1.06127 
SKL-403 20. 100 500 0.008 2.17155 1.02126 
SKL-404 20 150 750 0.009 2.20/56 I.Q6127 
SKL-502 25 50 250 0.OIi6 2.17155 1.02126 
SKL-503 25 100 600 0.007 2.24/57 1.34134 

SKP SERIES NOISE ABSORBING INDUCTORS 
PART AMPS "L'~ OCR DIMENSIONS Inch/mm 

NUMBER (AC) (0') (PH) (OHMS) 00 (mil.) HT (max.) 
SKPl-30 2 1 30 0.039 .62116 .31/8 
SKPl-40 2 l' 55 0.050 .62116 .3118 

. SKPl-50 2 1 80 0.061 '.62116 .33/8.5 

SKP2-30 2 1 50 0.051 .62116 .43/11 
SKP2-40 2 1 90 0.066 .62116 .43/11 
SKP2-50 2 1 130 0.082 .62116 .45/11.5 

SKP3-30 3 . 2 40 0.028 .83121 .43/11 
SKP3-40 3 2 80 0.037 .83/21 .43111 
SKP3-50 3 3, 120 0.045 .85121.5 .45/11.5 

SKP4-40 5 3 65 0.023 .98/25 .47112 
SKP4-50 . 5 3 100 0.028 1.02126 .47112 

SKP5-40 5 3 100 0.033 1.08127.5 .55/14 
SKP5-50 5 3 ' 150 0.041 1.10128 .59/15 

,NOTE: SKP SERIES "L" wilh DC Is approxlmalely.50%, 01 value shown. 

INDUCTANCE WITH DC CURRENT 
(pH! 

700 

'500 

300 

SKL·203 

L 100 ------Sic.C-:-i;;;.3~-=--------___ ........... 
70 

50 

30 

10 'SIAl 

'0< 

CORE LOSS VS. INDUCTION 

0.3 

0.' 

0.1'---'-...---.--...----.-----.---. 
01 0.2 0.3 0.5 

lOSS (mW/c.c.1 

DIMENSIONS 

:T T Lead 
Ienglh 

Tinned I.Olnch 

~~:: 25C 20mm 
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5600 TRANSFORMERS 

UL, CSA AND VDE LISTED WALL PLUG·IN 
AC·TO·DC BATTERY CHARGERS AND ELIMINATORS 

UL FILE No. E82180* 
CSA FILE No. LR38236* 

2l6A SERIES 

PART.NO. INPUT OUTPUT 
(VAC) (Vde) (mAde) 

216A2211 120 3.0 200 
216A2214 120 3.0 400 
216A2219 120 4.5 200 
216A4222 120 4.5 350 
216A2226 120 6.0 150 
216A4229 120 6.0 300 
216A2134 120 7.5 200 
216A4139 120 9.0 200 
216A4046 120 12.0 150 

3l8A SERIES 
PART NO. I(~~~r (Vde~UTP~~Ade) 
318A2210 120 3.0 300 
318A2213 120 3.0 600 
318A2218 120 4.5 300 
318A422D 120 4.5 500 
318A2225 120 6.0 200 
318A4227 120 6.0 400 
318A2134 120 7.5 300 
318A414D 120 9.0 300 
318A4146 120 12.0 200 

_ 45 ... 42 

420A SERIES 
PART NO. I(~~~r OUTPUT 

(Vdef (mAde) 
420A2210 120 3.0 800 
420A2212 120 3.0 1200 
420A2214 120 4.5 600 
420A2216 120 4.5 800 
420A2221 120 6.0 500 
420A2223 120 6.0 700 
420A2127 120 7.5 400 
420A2128 120 7.5 500 
420A2132 120 9.0 300 
420A4134 120 9.0 500 
420A2139 120 12.0 300 
420A4141 120 12.0 500 

~55 '1.1TI".'. 
IT::!] 0 

- . .. , 

l ' 

These AC-to-DC plug-in power sources are useful as battery chargers, battery eliminators and 
DC power supplies. They are available in direct plug-in and desk top styles with a variety of 
output connectors. Most have capacitor filtered outputs. A complete variety of worldwide input 
plug-in styles are available and each style meets the respective safety agency requirements. 
Special order options include: 
Multiple listing and your logo; multiple or regulated outputs; UL-t244 for instruments 
floating above ground; and AC-to-AC direct plug-in transformers. 
·Indicates File Numbers under TAM RADIO name. 

UL FILE No. E50290* 
CSA FILE No. LR38236* 

521A SERIES 
PART NO. INPUT (Vde~UTP~~Ade) (VACI 
521 A431 0 120 9.0 800 
521A4312 120 9.0 1200 
521A4315 120 12.0 600 
521A4317 120 12.0 1000 
521A4320 120 13.5 600 
521A4322 120 13.5 1000 

Complies with VDE Requirements 

818F SERIES 
PART NO. Irv~~r (Vde~UTP~~Adel 
818F4310 220 3.0 800 
818F4312 220 3.0 1200 
818F4313 220 4.5 600 
818F4315 220 4.5 1000 
818F4216 220 6.0 600 
818F4217 220 6.0 800 
818F4118 220 7.5 500 
818F4119 220 7.5 700 
818A412D 220 9.0 500 
818F4121 220 9.0 600 
818F4022 220 12.0 350 
818F4D23 220 12.0 450 

EUROPE 
VDE FILE No. F-7969-331 * 

260 SERIES 
PART NO. INPUT OUTPUT 

iVAI:) iVd& (mAde) 
2603853 220 3.0 150 
2603860 220 3.5 200 
2603856 220 4.5 200 
2603611 220 6.0 200 

VDE FILE No. F-7969-331 * 

340 SERIES 
PART NO. I(~~~r OUTPUT 

(Vdef (mAde I 
3404307 220 3.0 300 
3404301 220 4.5 400 
3404302 220 6.0 300 
3404303 220 7.5 300 
3404304 220 9.0 300 
3404305 220 12.0 200 

~~ 'LS l}J 
DIMENSIONS SHOWN IN MILLIMETERS 
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5600 

• INPUT SCOTT T 
• REFERENCE ISOLATION 

TRANSFORMERS 

PRECISION TOROIDAL TRANSFORMERS 
• OUTPUT SCOTT T 
• DIGITALLY TAPPED 

• COMBINATION 
PRECISION RATIO 

• RESOLVER ISOLATION 
• CUSTOM DESIGNS 

5600 

The Electronic Products' Department of the Perkin·Elmer, Corporation IS In a 
unique position to provide Custom Precision Signal Transformers as a result of 
20' years of experience des'igning and manufactur'ing very special transformers 
for the Vernistat® a.c. potentiometer and allied products. High Performance 
In small size has always been a successful objective. Our State of The Art 
Winding Equipment and Techniques' enable close control of turns and taps for 
close matchinll of windings 'and repeatibility of product. 

contact pins for PC board mounting. They are manufactured in accordance 
with MIL·T·27C Grade 5. High input impedance and low output impedance can 
be matched to specifications. Operating frequency can also be per specifications. 

SCOTT T TRANSFORMERS 

Perkin·Elmer can provide Custom Signal Transformers with high accuracies 
over the full MIL temperature range. For example, exponential function units 
with 80 taps to an accuracy of ±0.003% can be provided. SCOTT T Transformers 
have been built to an accuracy of 5 seconds of arc with a null of 0.1 millivolt. 
The transformers are fully encapsulated toroidal units and are available with 

The SCOTT T input transformers converts 3 wire synchro inputs to 4 wire 
resolver outputs (sin 9 and cos 9) with high, transformation accuracy and 
minimum quadrature. SCOTT T Transformers for converting 4 wire resolver 
inputs to 3 wire synchro outputs can also be supplied, Our output SCOTT T 
Transformers maintairi high' accuracies' even 'ilJider 'heavy (oad conditions. These' 
units are useful in solid state synchro to digital and digital to synchro converter . 
applications and are particularly applicable in multiplexed conv.ersion systems. 

INPUT SCOTT T TRANSFORMERS (SYNCHRO TO RESOLVER) 
. J S15 QUADRATURE (mv) 

< ... 
'> :20 10 -\ 

~ IS t....! \ " 
at: .1z 5~1 '\ l ..... '/N,. 
j 0 \ I '" \ 
~!"J I V I " < 011.1 0 I 

~ ~ 60 120 ....... 180 240 3,,00 .......... j6Q 
~-.1 ~-5 : /~ ANGl~ (D~GREESI \/ \ 

C/ =; \i \ 
-.2 ~ 10 \.;) ERROR (SECONDS) .., 

,'. : \ 
,: \ 

Trans • Output 
Input Output Load Accuracy Quadrature Z In Z out Dimensions Part 

V rms L·L Yrms KO Arc. Sec. Null mV KO 0 LxWxH Mount Number 
2.5 25 45 1.0 40 8 2x1x.625 PC 2x6·32 403·218'1 

11.8 5.0 20 30 1.0 50 75 2x1x.6 PC 2x4·40 403·2064 
7.2 CT 10 to CT 60 1.0 20 10 to CT 2xlx.6 PC 2x4·40 403·2065 

10.2 10 60 2.0 50 00 2xlx.6 PC 2·4·40 403·2066 
12 7.5 10 15 1.0 50 75 2xlx.6 PC 2x4-40 403·2055 

1.1 10 15 0.03 300 1 2xlxl.l PC 2x4·40 403·2078 
4.25 10 30 1.0 1000 11 2.5xl.25x.65 PC 2x4·40 403·2034 

90 4.25 CT 10 30 ' 1.0 1000 11 2.78x1.41x.8 PC 2x4·40 403·2033 
17.8 CT 2.3 to CT 30 .7 100 12 to CT 2.78x1.41x.8 PC 2x4·40 403·2019 

-.1 _15 26.0 CT 10 to CT 30 1.4 100 15 to CT 2.78xl.41x.8 PC<2x4·40 403·2051 
90 (60 Hz) 14 CT 100 to CT .360 12.0 45 15 to.CT 4x2.25x1.15 2x6-32 403·2058 

15 .25 200 12 to CT 2.7801.410.8 PC 2x4·40 403·2067 
96 14.4 CT 10 to CT 45 .75 200 12 to CT 2.78xl.41x.8 PC 2x4·40 403·2068 

180 5.0 30 12 to CT 2.78x1.41x.8 PC 2x4·40 403·2069 
20 CT 10 to CT 15 .25 200 10 to CT 2.78x1.41x.8 PC 2x4·40 403·2007 

OUTPUT SCOTT T TRANSFORMERS (RESOLVER TO SYNCHROI 
Trans. Output 

Output Input Load Accuracy Quadrature 
Yrms V rms L·L o L·L Arc. Min. Null mY 

4.7 150 1 15 
11.8 6 150 2 8 

5 100 3 .8 
F.B.2.5 

11.8 25 6 12 
F.B. 6 CT 

90 7 6000 1.5 50 
F.B.2.8 6000 1.5 80 

F.B. = Feedback winding. 

RESOLVER ISOLATION TRANSFORMERS 
Trans. Output 

Output Input Load Accuracy Quadrature 
V rms L·L V rms L·L KO L·L Arc. Sec. Null mV 

7 7 (5 KHz) 10 .5 2 
9 CT 11.8 25 to CT .3 1 

11.1 6 .4 2 36 
26 6 6 ,3 36 

PRECISION REFERENCE ISOLATION TRANSFORMERS .. 
Trans.' Output 

output Input Load Accuracy Quadrature 
Vrms V rms ' KO % Null mV 

115 90 .05 2.5 
3 26 5 

115 10 .1 1.3 

26 .4 .1 1 
5 20 2 6 

6 26 10 .01 2.5 
.02 2.5 

6 CT 26 45 to CT .1 1.5 
20 20 5 .2 2 
30 7.5 50 .2 200 

Operating Temperature Range -55°C to +125°C. 
Frequencies 400 Hz except as otherwise stated. 

For Information on price, delivery and other standard or custom designed transformers call or write 
THE PERKIN·ELMER CORPORATION. ELECTRONIC PRODUCTS DEPT •• Main Avenue, Norwalk, Connecticut 06856 
Contact us about our VERNISTAT® a.c. Potentiometers, Adjustable Function Generators and Digital Converters. 

Z In Z out Dimensions Part 
KO 0 LxWxH Mount Number 
.25 7 2.7Ilx1.41x.8 PC 2x4-40 403·2027 
.5 8 2.78x1.41x.61 PC 2x4-40 403·2071 
.35 8 2.78x1.41x.61 PC 2x4-40 403·2075 

.8 2 2.78x1.41x.61 PC 2x4-40 403·2056 

3.0 600 2xlx1.1 PC 2x4·40 403·2077 
3.0 500 2.3xl.3xl PC 4x4·40 403·2176 

Z in Z out Dimensions Part 
KO 0 LxWxH Mount Number 
50 ·25 2xlx.6 PC 2x4-40 403·2072 
80 50 to CT 1.63x.81x.5 PC 403·2063 
6 14 2.5x1.25x.65 PC 2x4-40 403·2003 

.2 10 2.78x1.41x.61 PC 2x4-40 403·2073 

Z In Z out Dimensions Part 
KO 0 LxWxH Mount Number 
40 .7 1.5x1.5x.75 PC 1x6·32 403·2061 

4.5 
180 2.75 .814x.814x.5 PC 403·2166 
100 5.5 lx1x.58 PC 403·2026 
100 30 .813x.813x.5 PC 403·2189 

70 15 lx1x.58 PC 403·2040 
70 15 1XIx.58 PC 403·2041 

100 4 to CT 1.25x1.25x.5 PC 403·2015 
-50 140 lx1x.5 PC 403·2062 

.5 225 .88x.88x.88 2x2·56 403·2047 

'Manufactured In accordance WIth MIL·T·27 Grade 5. 
Specified transformation accuracies are with stated load. 

• Telephone (203) 762·6574 or 762·4786. 

1'2588 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 5600 

TRANSFDRMER SPECIALIBTB ____________________________________________________________________________ __ 

PARALINE SS SERIES 
THE PARALINE SS SERIES PROVIDES YOU WITH A WIDE RANGE OF SELEC
TION IN SMALL ll7V PRIMARY POWER TRANSFORMERS (50-60 Hz) FROM 
SHELF STOCK. 
AVAILABLE VOLTAGES CENTER TAPPED AND CURRENT RATINGS IN AMPS 
OF ALL SERIES SS TRANSFORMERS 

VOLTS AMPERES 
CIT SIZE 3 SIZE 4 SIZE 5 SIZE 6 SIZE 7 SIZE 8 SIZE 9 

4 .100 .50 1.2 2.8 5.2 10 
6.3 .060 .32 .80 1.7 3.5 7.0 
8 .050 .28 .60 1.4 2.8 5.0 

10 .045 .20 .50 1.0 2.0 4.0 
12.6 .040 .17 .40 .90 1.7 3.6 
14 .040 .15 .35 .80 1.5 3.2 
16 .038 .13 .32 .70 1.3 3.0 
18 .035 .12 .30 .60 1.2 2.8 
20 .032 .11 .27 .55 1.1 2.6 
22 .030 .10 .25 .50 1.0 2.4 
24 .027 .095 .22 .45 .95 2.2 
26 .025 .090 .20 .40 .90 2.0 
28 .022 .080 .18 .38 .85 1.8 
3D .020 .070 .17 .36 .80 1.7 
32 .018 .065 .16 .34 .75 1.6 
34 .017 .060 .15 .32 .70 1.5 
36 .016 .055 .14 .30 .65 1.4 
40 .015 .050 .13 .27 .55 1.3 
44 .014 .050 .12 .25 .50 1.2 
48 .013 .045 .11 .22 .47 1.1 
52 .012 .040 .lD .20 .45 1.0 
56 .011 .040 .09 .19 .42 .90 
60 .0lD .035 .08 .18 .40 .80 
66 .009 .030 .077 .17 .37 .75 
72 .008 .027 .070 .15 .35 .70 
80 .007 .025 .066 .14 .28 .65 
88 .007 .024 .060 .13 .25 .60 
96 .006 .022 .055 .11 .23 .55 

104 .006 .020 .050 .10 .22 .50 
120 .005 .017 .040 .09 .20 .40 
140 .014 .035 .08 .17 .35 
160 .012 .030 .07 .14 .30 
180 .011 .260 .06 .12 .26 
200 .0lD .022 .05 .11 .22 
230 .010 .020 .05 .10 .20 

Case A AvaIlable In sIzes 4, 5, 6, 7, 8 & 9 (Lead WIres) 
Case B Available in sizes 4, 5 & 6 (Lugs) . 
Case C Available in sizes 3, 4, 5 & 6 (6 Pin P.C.) 
Case 0 Available in sizes 4, 5 & 6 (Lugs) 

SS SERIES DIMENSIONAL DATA 
WIDTH LENGTH HEIGHT 

CASE SIZE IA) (8) IC) 
A 4 1.20 2.10 1.19 
A 5 1.37 2.38 1.38 
A 6 1.42 2.83 1.63 
A 7 1.70 3.25 1.94 
A 8 2.00 3.88 2.25 
8 4 1.07 1.83 1.42 
8 5 1.25 2.00 1.68 
8 6 1.38 2.38 1.93 
C 3 0.93 1.10 0.88 
C 4 1.15 1.38 1.19 
C 5 1.25 1.63 1.38 
C 6 1.44 1.88 1.63 ; 
0 4 1.07 2.10 1.19 
0 5 1.25 2.38 1.38 
0 6 1.38 2.83 1.63 

MOUNTING 
CENTERS (D) 

1.75 
2.00 
2.38 
2.83 
3.13 
1.50 
1.72 
2.00 

1.75 
2.00 
2.38 

14 
10 

7.0 
5.6 
4.5 
4.0 
3.7 
3.5 
3.2 
3.0 
2.7 
2.5 
2.2 
2.0 
1.9 
1.8 
1.7 
1.6 
1.5 
1.3 
1.2 
1.1 
1.0 

.90 

.85 

.80 

.70 

.65 

.60 

.50 

.40 

.35 

.30 

.28 

.26 

PIN CENTERS 
(JXK) 

.78x.40 
1.0x.63 
1.1x.80 
1.3x.80 

REFER TO SS SERIES TRANSFORMERS BY PART NUMBERS. CASES ARE ILLUSTRATED 
ON LAST PAGE. 
SAMPLE: SS-A-4-12.6 

SCHEMATICS 

::~]e 
BLK 

Ee 

::: 

RED 

WIRES LUGS & PC PINS 

3 2 1 

~ 
4 5 6 

LOCATOR 

PARALINE DS SERIES 
THE PARALINE OS SERIES PROVIDES YOU WITH GOOD OFF THE SHELF 
SELECTION OF 115/ 230 VOLT 50-60 Hz POWER TRANSFORMERS WITH DUAL 
SECONDARIES. 
AVAILABLE TOTAL SERIES VOLTAGES AND CURRENT RATINGS OF 
SECONDARIES 

VOLTS AMPERES 
(SERIES) SIZE 8 SIZE 9 SIZE 10 SIZE 11 SIZE 12 

8 6.0 8.5 12 17 24 
10 5.0 7.0 10 14 20 
12.6 4.0 5.6 8.0 11 16 
14 3.5 5.0 7.0 10 14 
16 3.0 4.4 6.2 8.7 12 
18 2.8 3.9 5.5 7.7 11 
20 2.5 3.5 5.0 7.0 10 
22 2.3 3.2 4.5 6.3 9.0 
24 2.0 2.9 4.1 5.8 8.3 
26 1.9 2.7 3.8 5.4 7.8 
28 1.8 2.5 3.6 5.0 7.1 
3D 1.7 2.3 3.3 4.6 6.6 
32 1.6 2.2 3.1 4.3 6.2 
34 1.5 2.0 2.9 4.1 5.8 

'36 1.4 1.9 2.7 3.8 5.5 
40 1.3 1.7 2.5 3.5 5.0 
44 1.1 1.6 2.2 3.1 4.5 
48 1.0 1.4 2.1 2.9 4.1 
52 1.0 1.3 1.9 2.7 3.8 
56 .90 1.2 1.8 2.5 3.5 
60 .80 1.1 1.7 2.3 3.3 
66 .75 1.0 1.5 2.1 3.0 
72 .70 1.0 1.4 1.9 2.7 
80 .63 .90 1.2 1.7 2.5 
88 .56 .80 1.1 1.6 2.2 
96 .52 .70 1.0 1.4 2.0 

104 .48 .66 .95 1.3 1.9 
120 .42 .58 .83 1.1 1.6 
140 .36 .50 .71 1.0 1.4 
160 .31 .43 .62 .87 1.2 
180 .28 .38 .55 .77 1.1 
200 .25 .35 .50 .70 1.0 
230 .22 .30 .43 .60 .86 

OS SERIES TRANSFORMER SIZES 8 AND 9 ARE AVAILABLE IN STYLES: 
"A" (with lead wires) 
"B" (with lugs) 
"0" (with lugs) 
OS SERIES TRANSFORMER SIZES 10 THRU 13 ARE AVAILABLE IN STYLES: 
"F" (with lead wires) 
"G" (with lugs) 
"H" (with lugs) 

DS SERIES DIMENSIONAL DATA 
CASE SIZE A 8 C 

A 8 2.00 3.70 2.25 
A 9 2.30 4.00 2.56 
B 8 2.00 3.13 2.70 
B 9 2.30 3.56 3.06 

0 8 2.00 3.70 2.25 
0 9 2.30 4.00 2.56 
F 10 3.38 2.50 2.81 
F 11 3.75 2.80 3.13 
F 12 4.13 3.00 3.44 
F 13 4.50 3.30 3.75 
G 10 2.81. 2.50 3.38 
G 11 3.13 2.80 3.75 
G 12 3.44 3.00 4.13 
G 13 3.75 3.30 4.50 

H 10 3.38 2.50 2.81 
H 11 3.75 2.80 3.13 
H 12 4.13 3.00 3.44 
H 13 4.50 3.30 3.75 

SCHEMATICS 

:::] c::: 
::J [::: 

0 E F 
3.13 2.70 
3.56 3.06 
2.81 2.27 
3.13 2.56 
3.13 2.70 
3.56 3.06 
2.81 2.13 2.69 
3.13 2.25 2.81 
3.44 2.38 2.94 
3.75 2.50 3.06 
2.25 2.13 2.69 
2.50 2.25 2.Bl 
2.75 2.38 2.94 
3.00 2.50 3.06 
2.B1 2.13 2.69 
3.13 2.25 2.B1 
3.44 2.38 2.94 
3.75 2.50 3.06 

SIZE 13 
30 
24 
19 
17 
15 
13 
12 
11 
10 
9.2 
8.5 
8.0 
7.5 
7.0 
6.6 
6.0 
5.4 
5.0 
4.6 
4.2 
4.0 
3.6 
3.3 
3.0 
2.7 
2.5 
2.3 
2.0 
1.7 
1.5 
1.3 
1.2 
1.0 

G 
.19 
.19 
.19 
.19 
.19 
.19 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 

WIRES LUGS & PC PINS 

4 3 2 1 

LOCATOR i~ 
5 6 7 8 

PARALlNE, 511 South Palm Avenue, Alhambra, CA 91803 e Telephone (213) 281-0222 
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5600 TRANSFORMERS 5600 

PARALINE OS SERIES 
THE PARALINE OS SERIES IS AVAILABLE IN SIZES 4, 5, & 6 WITH DUAL 
PRIMARY AND DUAL SECONDARY 8 PIN PRINTED CIRCUIT CONFIGURATION. 
AVAILABLE TOTAL SERIES VOLTAGES AND CURRENT RATINGS OF 
SECONDARIES. 

VOLTS AMPERES 
(SERIES) SIZE 4 SIZE 5 SIZE 6 

4 .50 1.2 2.8 
6.3 .32 .80 1.7 
8 .28 .60 1.4 

10 .20 .50 1.0 
12.6 .17 .40 .90 
14 .15 .35 .SO 
16 .13 .32 .70 
18 .12 .30 .60 
20 .11 .27 .55 
22 .10 .25 .50 
24 .095 .22 .45 
26 .090 .20 .40 
28 .OSO .18 .38 
30 .070 .17 .36 
32 .065 .16 .34 
34 .060 .15 .32 
36 .055 .14 .30 
40 .050 .13 .27 
44 .050 .12 .25 
48 .045 .11 .22 
52 .040 .10 .20 
56 .040 .09 .19 
60 .035 .OS .18 
66 ".030 .077 .17 
72 .027 .070 .15 
80 .025 .066 .14 
88 .024 .060 .13 
96 .022 .055 .11 

104 .020 .050 .10 
120 .017 .040 .09 
140 .014 .035 .OS 
160 .012 .030 .07 
180 .011 .026 .06 
200 .010 .022 .05 
230 .010 .020 .05 

DS SERIES DIMENSIONAL DATA 
CASE SIZE A C F H J K 

C 4 US 1.19 1.38 .20 1.0 .60 
C 5 1.25 1.38 1.63 .25 1.1 .75 
C 6 1.44 1.63 1.88 .25 1.3 .75 

REFER TO OS SERIES TRANSFORMERS BY PART NUMBERS. 

SAMPLE: OS- C -4-12.6 

SERIES ___ ..JT J 40TAL SERIES VOLTS 

STYLE - .SIZE 

4 3 2 1 

PINS LOCATOR ~ 
5 6 7 8 

Paraline manufactures a wide variety of power transformers. They 
are stocked in 11 different sizes with 32 available secondary volt
ages totaling over 1600 different types. 
There are five general series designations, each series designed 
to suit the requirements of your particular application. 
A brief description of each series is as follows: 
• The "SS" series has a single 115V primary and a single center

tapped secondary. Also available with a 230V primary. 
• The "CS" series has a single 115V primary and two identical 

and separate secondaries. Also available with a 230V primary. 
• The "OS" series has dual primaries for 115V or 230V operation 

and two identical and separate secondaries. 
• The "MS" series has dual primaries for 115V or 230V operation 

and two center-tapped secondaries designed for 5V and 15V 
logic and OP amp power supplies. 

• The "TT'.' series includes a number of coupling transformers, 
holding coils, and telephone associated devices for use in inter· 
connective data modem terminals. 

All Para line stock power transformers may be used for 50 Hz or 
60 Hz applications. . 

PRRRLr,E 
TRANSFORMER SPECIALISTS 

PARALINE CS SERIES 
THE PARALINE CS SERIES WITH STANDARD mv (50-60 Hz) PRIMARIES IS 
AVAILABLE FROM STOCK WITH SINGLE PRIMARY AND DUAL SECONDARY 
6 PIN PRINTED CIRCUIT CONFIGURATION. 
AVAILABLE TOTAL SERIES VOLTAGES AND CURRENT RATINGS OF 
SECONDARIES 

VOLTS AMPERES 
(SERIES) SIZE4 SIZE 5 SIZE 6 

4 .50 1.2 2.8 
6.3 .32 .80 1.7 
8 .28 .60 1.4 

10 .20 .50 1.0 
12.6 .17 .40 .90 
14 .15 .35 .80 
16 .13 .32 .70 
18 .12 .30 .60 
20 .11 .27 .55 
22 .10 .25 .50 
24 .095 .22 .45 
26 .090 .20 .40 
28 .080 .18 .3S 
30 .070 .17 .36 
32 .065 .16 .34 
34 .060 .15 .32 
36 .055 .14 .30 
40 .050 .13 .27 
44 .050 .12 .25 
48 .045 .11 .22 
52 .040 .10 .20 
56 .040 .09 .19 
60 .035 .08 .18 
66 .030 .077 .17 
72 .027 .070 .15 
80 .025 .066 .14 
88 .024 .060 .13 
96 .022 .055 .11 

104 .020 .050 .10 
120 .017 .040 .09 
140 .014 .035 .08 
160 .012 .030 .07 
180 .011 .026 .06 
200 .010 .022 .05 
230 .010 .020 .05 

CS SERIES DIMENSIONAL DATA 
CASE SIZE A C F H J 

C 4 1.15 1.19 1.38 .31 1.0 
C 5 1.25 1.38 1.63 .40 1.1 
C 6 1.44 1.63 1.88 .40 1.3 

REFER TO CS SERIES TRANSFORMERS BY PART NUMBERS. 

SAMPLE: cs- C -4-12.6 

SERIES ___ T..J T l;OTAL SERIES VOLTS 

STYLE - SliE 

SCHEMATIC 

4 3 1 

~ 
6 5 2 

PINS LOCATOR 

PINS 

K 

.63 

.80 

.80 

PARALlNE, 511 South Palm Avenue, Alhambra, CA 91803 • Telephone (213) 281-0222 
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~OROI IA~ 
rn n\..II':: 
TRANSPDRMER SPECIALISTS ______________ ~---------------------

PARALINE MS SERIES 
8 PIN PC WITH SINGLE 120V PRIMARY (Fig 1) .. 

PART NUMBER SEC. #1 V/CT MA. SEC. #2 VIeT MA. ' 

MSC4·924 9.0, 70 24 30 
MSC5-924 9.0 240 24 70 
MSC6-924 9.0 480 24 150 

MSC4-1632 16 50 32 18 
MSC5-1632 16 140 32 55 
MSC6-1632 16 280 32 100 

12 PIN PC LOW PROFILE DUAL 120V PRIMARIES WITH 100V TAPS (Fig 2) .. 
PART NUMBER SEC. #1 V/CT MA. SEC. #2 V/CT MA. 

MSL4-9024 9.0 70 24 28 
MSL5-9024 9.0 240 24 70 
MSL6-9024 9.0 480 24 150 
MSL7-9024 9.0 800 24 280 

MSL4-16032 16 50 32 18 
MSL5-16032 16 140 32 55 
MSL6-16032 16 280 32 100 
MSL7-16032 16 500 32 180 

12 LUGS CASE 'H' DUAL 120V PRIMARIES WITH 100V TAPS (Fig 3) 
PART NUMBER 

MSH10-16032 
MSHll-16032 
MSH12·16032 
MSH13·16032 

SCHEMATICS 
FIG. 1 

• 3 

E:" 
:J E:' 

1 3 4 5 

I:: B:TTfM :: I 
2 6 7 8 

SEC. #1 V/CT AMPS 

16 3.8 
16 5.0 
16 7.0 
16 9.0 

FIG.2 

789101112 
000000 

I BOTTOM I 
00000. 

654321 

CASE G 

SEC. #2 V/CT AMPS 

32 1.2 
32 1.8 
32 2.5 
32 3.0 

FIG. 3 

123456 

~ 
~ 

12'1110987 

PARALINE TT SERIES 
TRANSFORMERS FOR DATA MODEM TERMINALS DESIGNED TO EXCEED 
1200 VAC BREAKDOWN REQUIREMENTS. 

FREQUENCY RESPONSE: 300-3500 Hz (TOL. O.S DB) 
LEVEL: -45DBM TO +7DBM 
DISTORTION: 0.4% MAX. 
IMPEDANCE: ±10% 

, RETURN LOSS: 26 DB MIN. 
PART NUMBER PRI. IMP. SEC.'IMP. 

TTC2-07 600 600 
TTC3·6549 600 600 
TTC3-7222 600 600' +900 
TTC4-7226 600 600 
TTC4-7657 600 600 +900 
TTC4-18 Holding Coil 1.3 Hy. @ 100 MA. DC. 

WIDE RANGE AUDIO MATCHING TRANSFORMERS. 
FREQUENCY' RESPONSE: 20 Hz (TOL. 2 DB) 
LEVEL: SDBM 

PART NUMBER 

TTC2-8746 
TTC2-8750 
TTC2-8758 
TTC2-8761 
TTC2-8762 
TTC2-8763 
TTC2-8772 

SCHEMATICS 
FIG. 1 '. 

PRI.IMP. 

400 
200 
200/CT/50 
600/CT/150 
250/CT/62 
50/CT/12 

150 

FIG.2 

SEC. IMP. 

40K 
40K 
50K 
50K 
50K 
50K 
60K 

FIG. 

1 
1 
2 
1 
2 
-

FIG. 

3 
1 
3 
3 
3 
3 
1 

FIG.3 

:JII[.: :]llt~; ;~ [: 
1:+ :1 :J · 

4 5 6 

PINS LOCATOR 

PARAlINE, 511 South Palm Avenue, Alhambra, CA 91803 • Telephone (213) 281-0222 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFaudio frequency 

, AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

- code for information 
interchange 

A WG ,American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

, symbolic instruction code 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design , 
CAM computer aided manufacture 
CATV cable television or community 

ant'enna television 
CERMET ceramic metal element 
Comm. communications 
CMOS coinplementary metal-oxide 

semiconductor , 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog -
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter, 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM, electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated, ethylene propylene 
, Copolymar, 200 0 Teflon 

FET field-effect-transistor 
FM frequency modulation _ 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor ; 
GPIB general purpose interfl;lce bus 

H 
HF high frequency (3 to 30 MHz) 

HI POT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 

. IF intermediate frequency , , 
10 input/output (devices). ' 
IR insulation resistance (or) mfrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antennll- television 
}tF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad ' 
PC printed Circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan positionindicator 
PROM programmable read only 

memory , 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL 'resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
sclt silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

, Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) , 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
VAR volt-ampere reactive 
VCR video cassette recorder ' 
VDC volts (of) direct current, 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 



5600 TRANSFORMERS 

PICO Catalog Contents 
22 PAGES OF MINIATURIZED TRANSFORMERS OPERATING OVER THE FREQUENCY RANGE OF 
20 Hz TO 250 KHz, WITH PULSE TRANSFORMERS OPERATING TO 32MHz. 

AUDIO TRANSFORMERS ARE ARRANGED ACCORDING TO SIZE WITH 1/4" X 1/4" (400 Hz-250 
KHz) SHOWN FIRST, AND THE 3/4" X 13/16" (20 Hz-25 KHz) SHOWN LAST. 

P.ULSE TRANSFORMERS .05ILSEC TO 100ILSEC WITH MINIATURIZED PLUG-IN CONSTRUCTION. 

400 Hz POWER TRANSFORMERS. PRIMARY VOLTAGES OF 115V ()R 26V. PLUG-IN 
CONSTRUCTION. ULTRA-MINIATURE SIZE. 

ULTRA MINIATURE D C-D C CONVERTER TRANSFORMERS. 

MICROPHONE/TRANSDUCER AUDIO INPUT TRANSFORMERS. 

MINIATURIZED POWER INDUCTORS 

EMI COMMON MODE SUPPRESSION INDUCTORS 

MINIATURE HIGH "Q" INDUCTORS 

Description 

1/4" X 1/4"; 2 OHM TO 30K OHM; 400 Hz TO 250 KHz 
100 MILLIWATT AT 1 KHz 

.35" X .32"; 2 OHM TO 40K OHM; 400 Hz TO 100 KHz 
400 MILLIWATT AT 1 KHz 

.35" X .46"; 2 OHM TO 100K OHM; 300 Hz TO 100 KHz 
600 MILLIWATT AT 1 KHz 

.5" X .35"; 2 OHM TO 100K OHM; 300 Hz TO 75 KHz 
600 MILLIWATT AT 1 KHz 

.5" X .5"; 2 OHM TO 250K OHM; 150 Hz TO 75 KHz 
1 WATT AT 1 KHz 

.75"X .375"; 2 OHM TO 135K OHM; 75 Hz TO 30 KHz 
1.5 WATT AT 1 KHz 

.75" X .52"; 2 OHM TO 135K OHM; 50 Hz TO 30KHz 
2 WATT AT 1 KHz 

.75" X .B2"; 2 OHM TO BOK OHM; 20 Hz TO 25 KHz 
3 WATT AT 1 KHz 

PULSE TRANSFORMERS .05ILSEC TO 100ILSEC WITH 
MINIATURIZED PLUG-IN CONSTRUCTION. 

ULTRAMINIATURE DC -D C CONVERTER TRANSFORMERS 

MICROPHONE/TRANSDUCER AUDIO INPUT TRANSFORMERS 
Interchangeable with transformers made by Beyer Dynamic of Germany. 

400 Hz POWER TRANSFORMERS. PRIMARY VOLTAGES 
OF 115V OR 26V. PLUG-IN CONSTRUCTION. ULTRA-
MINIATURE SIZE. 

Page 

1·2594, 1·2595 

1·2596, 1·2597 

1·2598,1·2599 

1·2600, 1·2601 

1·2602,1·2603 

1·2604,1·2605 

1·2606,1·2607 

1·2608, 1·2609 

1·2610,1·2611 
( 

1·2612,1·2613 

1·2614 

1·2615 

See EEM Section 1800: Coils, Choices & Inductors for PICO's 'atest 'ine of: 
eMiniature High "Q" Inductors e Miniaturized Power Inductors 

• EMI Common Mode Suppression Inductors 
Pages 1·1245 -1·1249 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y.10552·914-699-5514 

5600 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2593 



FSERIES 
Plug-In 

"+ 010" 
.250 -:000" DIA·--....--1 "+.010" 

+0.25 . "I .250 -. 000" 
(6.35_. 000 DIA.) J. (+0.25) 

....L- 6.35_. 000 .r. 
(0.51) 1.00":.25" 

UNIT CAN BE (25.4:6.35) 
SUPPLIED I 

WITHOUT BARRIER __ --.l 
.125" DIA. 
(3.17DIA)~.19DIA. 

(4.8 DIA.) 

450 . 

WHITE DOT AT TERMINAL #1 
TERMINALS CLOCKWISE FROM 
PIN #1 

GSERIES 
Insulated Leads 

SPECIFICATIONS 

• M1L-T-27:. • • • • •• 
All Units Meet MIL-T-2'l, MUitary 
Designation is TF5R21 ZZ for 
Transformers, TF5R20ZZ for 
Inductors. 

• FREQUENCY RESPONSE: • 
!3dB, 400 Hz-250 KHz at 1. 0 
Milliwatt. 

• MAXIMUM DISTORTION: • 
5% With Rated Power Level at 
1 KHz and 400 Hz. 

• DIELECTRIC STRENGTH: • 
All Units Tested at 200 V RMS. 

• INSULATION RESISTANCE: •• 
Greater Than 10,000 Megohms at 
300 V DC. 

• WEIGHT: •••• " ••••••• 
1.1 Grams. 

~5~~E~~i~gc~~:::~':~' ., 
~1;~b1:)~ to Class S Requirements., 

• TERMINALS: • • • • • • • • 
SoUd .012 Diameter'Conductor. 
Conductor is copper clad steel, 
Tirmed 100%. Electroplated Per 
MIL-T-I0727A and ASTM ecs B452. 

• THERMAL SHOCK:. • • • • • • 
25 Cycles, Method l07D, 
MIL-STD-202E, Test Condition A~l. 

TRANSFORMERS 

PART NUMBER 
SECONDARY 
IMPEDANCE 

OHMS 
SPLIT W NDINGS 
SER PAR 

POWER 
MILLIWAm 

F Sarles I~!~~~~ I~~~~~~~E 
400 

1 KHz Hz 
Plug-In Leads OHMS 

llUI II' 
IIlghlr 1I11111r 

F-28003 G-29003 

F-28005 G-2900S 

F-28010 G-29010 

F-28015 G-29015 

F-28020 G-29020 

F-28025 G-29025 

F-28030 G-29030 

F-28035 G-29035 

F-28040 G-29040 

F-28045 G-~.045 

F-28050 G-29050 

F-28055 G-29055 

F-28060 G-29060 

F-28065 G-290G5 

F-28070 G-29070 

F-28075 G-29075 

F-28080 G-29080 

F-28085 G-29085 

F-28090 G-29090 

F.:'28095 G-29095 

F-28100 G-29100 

F-28105 G-29105 

F-28110 G-29110 

F-2811S G-29115 

F-28120 G-291Z0 

F-28125 G-29125 

F-28130 G-29130 

F-28135 G-29135 

F-28140 G-29140 

F-28145 G-29145 

F-28150 G-29150 

F-28155 G-29155 

F-28160 G-29160 

F-28165 G-29165 

F-28170 G-29170 

F-28175 G-29175 

F-28180 G-29180 

F-28185 G-29185 

F-28190 G-29190 

F-28195 G-29195 

F-28200 G-29200 

F-2B205 G-29205 

F-28210 G-29210 

F-28215 G-29215 

F-28220 G-29220 

F-28225 G-29225 

F-2B230 G-29230 

F-28235 G-29235 

F-28240 G-29240 

F-28245 G-29245 

F-2B250 G-29250, 

F-28255 G-29255 

F-28260 G-29260 

F-28265 G-29265 

F-28270 G-29270 

F-28275 G-29275 

F-28280 G-29280 

F-28285' G-29285 

F-28290 G-29290 

F-28295 G-29295 

F-28300 . G-29300 

F-28305 G-.29305 

F-28310 G-29310 

F-28315 G-29315 

F-28320 G-29320 

. F-28325 G-29325 

10 ct 

20 ct 
20 ct 

32 ct 

40 ct 

48 ct 

50 ct 

80 ct 

100 ct 

100 ct 

120 ct 

120 ct 

120 ct 

150 ct 

150 ct 

150 ct 

150 ct 

150 ct 

200 ct 

300 ct 

300 et 

~OO, ct 
300 ct 

300 ct 

320 ct 

400 ct 

400 ct 

400 ct 

400 ct 

400 ct 

400 ct 

400 ct 

500 ct 

500 ct 

SOD ct 

500 ct 

500 ct 

*500 ct 

500 ct 

600 ct 

600 ct 

600 ct 

600 ct 

600 ct 

"600 ct 

600 ct 

640 ct 

700 ct, 

800' ct 

BOO ct 

800 ct 
, 900 ct 

1000 ct 

,1000 ct 

10 c 2.5 125 

8e 

20 e 

125 

125 

32 c 125 

40 c 10 125 

16 c 125 

50 c 12.5 125 

32 c ,8 125 

40 c 10 125 

100 c 25 125 

12.8 c 3.2 125 

60 ct 15 125 

120 ct 30 125 

12 ct 3 125 

50 ct 12.5' 125 

100 ct 25 125 

150 ct 37.5 125 

600 ct 150 125 

200 ct 50 125 

12 ct 3 125 

50 ct 12.5 125 

150ct 37.5 125 

300 ct 75 125 

600 ct 150 125 

12.8c 3.2 125 

40 c 10 125 

120 ct 30 125 

200 ct 50 125 

400 ct 100 125 

.1000 ct 250 125 

2000 ct 500 125 

4000 ct 000 125 

12.8c 3.2 125 

16 ct 125 

50 ct 12.,5 125 

150 ct 37.5 125 

500 ct 125 125 

500 ct 125 

600 ct 150 .125 

12.8c 3.2 125 

30 ct 7.5 125 

48 ct 12 125 

200 ct 50 125 

600 ct 150 125 

600 ct 125 

1200 ct 300 125 

12.8e 3.2 125 

100 ct 25 125 

12.8c 3.2 125 

48 ct 12 125 

aoo et 200 125 

600 ct 150 125 

12 ct 125 

50 ct 12.5 125 

1000 ct 1000 ct 250 125 

1060 ct 12.8 c 3~2 ~25 

1200 ct 12.8 3.2 125 

1200 ct 500 ct 125 125 

1200 ct 1200 ct 300 125 

*1200 ct 1200 ct 125 

1500 ct 12 ct 3 

1500 ct 500 ct 125 

*1500 ct 600 ct 

125 

125 

125 

*1500 ct 1500 ct 125 

1600 ct 12.8 c 3.2 125 

2000 ct 8 ct 2 125 

F-28330 G-29330 '2000 ct 2000 ct 500 125 

F-28335 G-29335 *2000 ct 2000 ct 125 

F-28340 G-29340 2000 ct 800.0 ct 2000 125 

"INCLUDES ELECTROSTAT[C SHIELD 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

2.0 

'0 
20 

20 

'0 
20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

'0 
20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20. 

20 

20 

20 

.20 

5600 

SECONDARY 
DC 

RESISTANCE 
OHMS 

PRICES 1-9 ••• 

TU:R~S~:JD 
SIC' SIC 

PRIMARY 
UNm 

DC 
CURRINT 

rna 

PWIMARY 
DC 

RESlSJAEE .... SER PAR SIR PAR f- G-
CONN CONN CONN COHN Sarles Sarles 

11.5 1.1 1.35 .34 1:1 2:1 

2.1 1.28 .32 1.58:1 3.16:1' 16.41 15.60 

2.1 2.56 .64 1;1 2:1 16.41 15.60 

6.5 3.52 4.32 1.08 

5.6 4 4.77 1. 19 

5.2 4.3 2.3 .58 

5.5 6.6 1.65 

8.5 4.25 1.06 

3.6 12.1 4.115 1.21 

3.6 12.1 12 3 

3.3' 13.2 1.6 .4 

3.3 13.2 7.3 1.83 

3.3 13.2 16 4 

15 1.56 .39 

15 6.6 1.65 

15 14.5 3.63 

15 18.3 4.58 

15 72 18 

2.5 22 26.8 6.7 

33 1. 56 .39 

33 6.6 1.65 

33 18.3 4.58 

33 40.3 10.08 

33 72 18 

34 1.6 0.4 

1.8 49 4.7 1.18 

1.8 49 16.3 4.08 

1.8 49 27.3 6.83 

1.8 49 49 12.25 

1.8 49 lao 30 

1.8 49 270 67.5 

1.8 49 476, 119 

1.6 54 1.6 0.4 

1.6 54 2.3 0.58 

1.6 54 6.6 1.65 

1.6 54 18.3 4.58 

1.6 54 65 16.3 

1.6 54 65 

1.6 54 72 1,8 

1.5 59 1.6 0.4 

1.5 59 4.1 '1.03 

1.5 59 5.2 1.3 

1~5- 59 26.5 6.63 

1.5 59 72 18 

1.5 59 72 

1:5 59 160 40 

1.5 62 1.6 0.4 

1.3 65 ~2 

1.'3 88 16 

1.3 88 6.7 1.68 

1.3 88 106 26.5 

L2 93 74 18.5 

1:1 

1:1 

1.73:1 

1:1 

1.58:1 

1.58:1 

1:1 

3.06:1 

1.41:1 

1:1 

3.54:1 

1.73:1 

1.22:1 

1:1 

1:2 

1:1 

5:1 

2.45:1 

1.41:1 

1:1 

1:1.41 

5:1 

3.16:1 

1.113:1 

1.41:1 

1:1 

1:1.58 

1:2.24 

1:3.16 

6.25:1 

5.6:1 

3.16:1 

1.83:1 

1:1 

1:1 

1:1.1 

6.85:1 

4.47:1 

3.54:1 

1. 73:1 

1:1 

1:1 

1:1.41 

7.07:1 

2.65:1 

7.9:1 

4.08:1 

1:1 

1.22:1 

2:1 

2:1 

3.46:1 

2:1 

3.16:1 

3.16:1 

2:1 

6.12:1 

2.83:1 

2:1 

'1.07:1 

3.46:1 

2.45:1 

2:1 

1:1 

2:1 

10:1 

4.9:1 

2.83:1 

2:1 

1.41:1 

10:1 

6.32:1 

3.65:1 

2.83:1 

2:1 

1.26:1 

1:1.12 

1:1. 58 

12.5:1 

11.2:1 

6.32:1 

3.65:1 

2:1 

1.83:} 

13.7:1 

8.94:1 

7.07:1 

3.46:1 

2:1 

1.41:1 

14.14:1 

5.29:1 

15.8:1 

8.16:1 

2:1 

2.45:1 

16.41 

16.28 

14.91 

14.91 

16.28 

16.28 

14.91 

14.91 

17.83 

17.83 

17.25 

1'1.83 

17.83 

17.83 

17.83 

17.83 

17.83 

17.83 

1'1.113 

17.83 

16.20 

19.11 
19.11 

19.11 

19.11 

1'1.37 

19.11 

19.11 

19.11 

17.37 

17.3'1 

17.37 

17.37 

19.11 

19.11 

19.11 

19.11 

17.37 

17.37 

17.37 

17.3'1 

19.11 

17.37 

17.37 

17.37 

19.11 

170 83 

17.83 

17.83 
1.2 120 

1.2 120 

1. 55 0.39 9.13:1 18.3:1 19.61 

6.6 1.65 4.47:1 8.94:1 19.61 

1.2 120 120 30 1:1 

1.2 125 1.6 0.4 9.1:1 

133 1.6 0.4 •• 68:1 

133 65 16.25 1. 55:1 

I, 133 160 40 1:1 

133 160 1:1 

180 ".55 0.39 11.2:1 

180 65 16.3 1. 73:1 

180 73 1.58:1 

180 215 1:1 

190 1.6 0.4 11.2:1 

0.8 218 1 .25 15.8:1 

0.8 218 260 65 1:1 

0.8 218 260 1:1 

0.8 218 830 207.5 1:2 

2:1 17.83 

18.2:1 19.61 

19.4:1 19.61 

3.1:1 19.61 

2:1 19.61 

19.61 

22.4:1, 19.61 

3.46:1 17.83 

1'1.83 

19.61 

22.4:1 19.61 

31.6:1 19.61 

2:1 

1:1 

19.61 

19.61 

19.11 

15.60 

15.60 

14.20 

14.20 

14.20 

14.20 

14.20 

14.20 

14.20 

16.92 

15.42 

15.42 

16.92 

16.92 

16.92 

16.92 

16.92 

16.92 

16.92 

16.92 

15.42 

18.15 

18.15 

18.15 

18.15 

16.54 

18.15 

18.15 

18.15 

16.54 

16.54 

16.54 

16.54 

18.15 

18.15 

~8.15 

18.15 

16,54 

16.54 

16.54 

16.54 

18.15 

16.54 

16.54 

16.54 

18.15 

16.97 

16.97 

16.97 

18.62 

18,62 

16.97 

18.62 

18.62 

18.62 

18.62 

18.62 

18.62 

16.97 

16.97 

18,62 

18.62 

18.62 

18.62 

18.62 

18.19 

... Discount Pric';': 1-9 Net: 10-24 les. 10%: 26-49 less 16%: 60-99Ies. 23%: 100-499 less 30% 
Ordering· Instructions: No minimum. Net 30 days F.O.B_ Mt. Vernon. New York. P.O. Box 1206 

For immediate engineering assistance or to place an order-Call Toll Flee 800-431-10.64 

PIca Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y.10552· 914-699-55:14 

1'2594 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

PART NUMBER POWER SECONDARY 
SECONDARY MllllWATTS DC TURNS RATIO 
IMPEDANCE PRIMARY RESISTANCE PRIM/SEC 400 UNBAl OHMS G Sarles PRIMARY OHMS KHz Hz DC fRlMUY SEC SEC 

F Series nsulaled IMPEDnNCE SPLIT WINDINGS CURRENT " SER PAR SER PAR ,,' ,,' I:ESISTANC 
Plug·ln Leads OHMS SER PAR 1I1ghll IIIC1l1lr '13 OHMS CONN CONN CONN CONN 

F-28:l45 G-29345 2500 ct 2500 ct 625 125 20 0.75 2BO 2BO 70 1:1 2:1 

F-28350 G-29350 3000 ct 3000 ct 725 125 20 0,65 330 330 82.5 1:1 2:1 

F-28355 G-29355 *3000 ct 3000 ct 125 20 0,65 330 330 1:1 

F-28360 G-29360 3600 ct 3600 ct 900 125 20 0.6 370 450 112.5 1:1 2:1 

F-28365 G-29365 4000 ct 16 ct 4 125 20 0.57 400 2.3 0.58 15.8:1 31,6:1 

F-28370 G-29370 4000 ct 600 ct 150 125 20 0.57 400 73 18.25 2.58:1 5.16:1 

F-28375 G-29375 4000 ct 1000 ct 250 125 20 0,57 400 120 30 2:1 4:1 

F-28380 G-29380 *4000 ct 8000 ct - 125 20 0,57 400 1070 1:1.41 

F-28385 G-29385 5000 ct 500 ct 125 125 20 0.5 540 65 16.25 3.16:1 6.32:1 

F-28390 G-29390 5000 ct 5000 ct 1250 125 20 0.5 540 .50 162.5 1:1 2:1 

F-28395 G-29395 7500 ct 50 ct 12.5 125 20 0.5 835 6.6 1.65 12.2:1 24.5:1 

F-28400 G .. 29400 7500 ct 100 ct 25 125 20 0.4 835 12 3 8.66:1 17.3:1 

F-2B405 G-29405 7500 ct 600 ct 150 125 20 0.4 835 72 1B 3.54:1 7.07:1 

F-2B410 G-29410 7500 ct 2500 ct 625 125 20 0.4 835 2BO 70 1.73:1 3.46:1 

F M 2B415 G-29415 "'7500 ct 7500 ct - 125 ,0 0.4 835 1020 - 1:1 -
F-28420 G-29420 8000 ct 12.8 ct 3.2 125 20 0.4 B65 1.6 0.4 25:1 50:1 

F-28425 G-29425 8000 ct 1000 ct 250 125 '0 0.4 B65 120 30 2.S3:1 5.66:1 

F-28430 G-29430 "'8000 ct 1200 ct 125 20 0.4 B65 160 - 2,58:1 

F-28435 G-29435 "'9000 ct 9000 ct - 125 20 0.4 1160 1160 1:1 -
F-2S440 G-29440 10,000 ct 12.8 ct 3.2 125 20 0.36 1200 1.6 0.4 28:1 56:1 

F-28445 G-29445 la, 000 ct 16 ct 4 125 20 0,36 200 1.77 0.44 2" ,o,t 

F-2S450 G-29.450 10,000 ct 100 ct 25 125 20 0.36 1200 12 3 10: 1 20:1 

F-28455 G-29455 10,000 ct 200 ct 50 125 20 0.36 1200 27 6.75 7.07:1 14.14:1 

F-28460 G-29460 10,000 ct 500 ct 125 125 20 0.36 1200 65 16.25 4.47:1 8.94:1 

F-28465 G-29465 10,000 ct 600 ct 150 125 20 0.36 1200 72 1B 4.08:1 8.16:1 

F-28470 G-29470 10,000 ct 1000 ct 250 125 20 0.36 1.200 120 30 3.16:1 6.32:1 

F-28475 G-29475 10,000 ct 1200 ct 300 125 20 0.36 1200 160 40 2.88:1 5:77:1 

F-28480 G-29480 10,000 ct 1500 ct 375 125 20 0.36 1200 215 53.8 2.58:1 5.16:1 

F-28485 G-29485 10, 000 ct 2000 ct 500 125 20 0.36 1200 260 65 2.24:1 4.47:1 

F-28490 G-29490 10,000 ct '5000 ct 1250 125 20 0.36 1200 650 162.5 1.41:1 2.83:1 

F-28495 G-29495 la, 000 ct 7500 ct 1875 125 20 0.36 1200 1020 255 L15:1 2.3:1 

F-28500 G-29500 10,000 ct 1O,000ct 2500 125 20 0.36 1200 1200 300 1:1 2:1 

F-2850S G-29505 "'10,000 ct o,OOOct 125 20 0.36 1200 1440 - 1:1 

F-28510 G-2951O 15,000 ct 400 ct 100 100 15 0.35 1420 43 10.75 6J 2:1 12.24:1 

F-28515 G-29515 15, 000 ct 500 ct 125 100 15 0.35 1420 49 12.25 5.48:1 10.95:1 

F-28520 G-29520 15,000 ct 600 ct 150 100 15 0.35 1420 6B 17 5:1 10:1 

F-28525 0-29525 15,000 ct 10,000 ct 2500 100 15 0.35 1420 1100 275 1.22:1 2.45:1 

F-28530 G-29530 "'15,000 ct 15,000 ct - 100 15 0.35 1420 1730 - 1:1 -
F-28535 G-29535 15,000 ct 15,000 ct 3750 100 15 0.35 1420 1730 433 1:1 2,1 

F-28540 G-29540 16,000 ct 1000 ct 250 100 15 0.35 1500 115 28.75 4:1 8:1 

F-28545 G;29545 20,000 ct 500 et 125 100 15 0.3 600 60 15 6.33,1 12.65:1 

F-2B550 G-29550 20,000 ct 600 ct 150 100 15 0.3 1600 66 16.5 5.77:1 11.55:1 

F-2B555 G-29555 20,000 ct BOO ct 200 100 15 0.3 1600 94 23.5 5:1 10:1 

F-2B560 G-29560 20, 000 ct 1000 ct· 250 100 15 0.3 1600 106 26.5 4.47:1 8.94:1 

F~28565 G-29565 20,000 ct 5000et 1250 100 15 0.3 1600 600 150 2:1 4:1 

F-28570 G-29570 20,000 ct lo,OOOct 2500 100 15 0.' 1600 1100 275 1.41:1 2.B3:1 
F-SHIELD MU-METAL SHIELD. 2B5" d X .268" h (7.24 mm d:X 6. 73mm 11) INGLE S JELD 
FYY-SHIELD MU-METALSHIELD .315" d X .275" h (8.0 mm dX 6.99 mm h) USE WITH 

F-SHIELD FOR DOUBLE SHIELDING 

g~Y".~H~LD M-U~":i":~~~~~~~i.~·~~I~·~ d· i"~~o~' ~ .(:: O';;';;.! ~ ~. i~. ~6rn,:~ s~t~ s.;I~:;O 
G-SHIELD FOR DOUBLE SHIELDING 

GXX-SHIELD MU-METALSHIELD .35" d x .465" h (8.89 mm d X 11.Bl rnm h) USE WITH 
G-SHIELD AND GYY SHIELD FOR TRIPLE SHIELDING 

"'INCLUDES ELECTROSTATIC SHIELD 

PRICES 1·9'" 

F- G· 
Series Series 

19.11 18.19 

19,11 18.19 

19.61 18.62 

HI. 11 lB,I!) 

19.11 1B.19 

19.11 1B.19 

19.11 18.19 

21.01 19,97 

19.11 18,19 

21.01 19.97 
21.01 19.97 
lU.56 1B.62 

lU.56 IB.62 

19.56 1B.62 

1\:1.56 18.62 

21.01 19,97 

21.01 19,97 

21.01 19,97 

21.01 19.97 

21.01 19.97 

19.56 18.62 

19.56 18.62 

19,56 18,62 

19.56 18.62 

19.56 . 18.62 

19.56 18.62 

19.56 18.62 

19.97 19.97 

19.56 18.62 

19.56 18.62 

19.56 18.62 

17.83 16.97 

21.01 19.97 

19.61 18.62 

19.61 18.62 

19.61 18.62 

19.61 18.62 

21.01 19.97 

19.61 18.62 

19.61 18.62 

21.01 19.97 

21.01 19.97 

21.01 19.97 

21.01 19.97 

21.01 19,97 

21.01 19,97 
I.BO 

1.80 

1.79 
1.79 

1.79 

5600 

FSERIES 
Plug-In 

GSERIES 
Insulated Leads 

SCHEMATIC FOR TRANSFORMERS 
WITH SPLIT SECONDARIES 

PICO-F PICO-G 

1 j C: BROWNj C:H~::W 
2 RED C 6 CBLACK 

3' 7 BLUE GilEEN 

SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

PICO-F 

ljiE5 

2 i 6 

. I 
3 I 7 

4 

PICO-G 

BROWNj:EYELLOW 

RED I BLACK 
I 
I 

BLUE I GREEN 
WHITE 

SCHEMATIC !,OR INDUCTORS 
PICO-F PICO-G 

1 2 RED GREEN 

~SERIES~ 
4~NNECTIO~ 

7 YELLOW BLACK 

fEATURES 

_EXTREME REStsTANCE TO THERMAL SHOCK 

-ULTRA MINIATURE SIZE 

-PICO IS APPROVED QPL SOURCE (MIL-T-27) 

_5 MAGNETIC SHIELDS AVAILABLE 

-ELECTROSTATIC SHIELDING CAN BE ADDED 

-VARIATION OF STANDARD DESIGNS AVAILABLE 

... Discount Prices: 1-9 Net: 10-24 less 10%: 25-49 les516%: 50-99 less 23%: 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days F.O.R. Mt. Vernon, New YOlk P.O. Box 1206 

_SPECIAL PRODUCTION TECHNIQUES ENSURE 
UNIFORM SIZE AND LEADS WHICH ARE FREE OF 
ENCAPSULANT NO MENISCUS IN LEAD AREA. 

_EVERY UNIT IN THIS CATALOG CAN BE MADE 
WITH A 300 THERMAL CYCLE GUARANTEE 
USING PICO'S SPECIAL SR CONSTRUCTION. 
CONTACT FACTORY FOR DETAILS. 

INDUCTORS 

PART NUMBER 
F-SERIES G-SERIES 

F-5825 G-6125 

F-5830 G-6130 

F-5835 G-6l35 

F-5840 G-6140 

EEM 1983 

INDUCTANCE DC CURRENT 
HENRIES rna 

SERIES {1O.0 0 
2.75 2 

PARALLEL { 2.5. 0 
.65 4 

SERIES { 5.5 0 
1.5 2 

PARALLEL { 1.3 0 
.40 4 

SERIES { .85 1 
.25 6 

PARALLEL { .21 2 
.06 12 

SERIES { .6 0 
.15 5 

PARALLEL { .15 0 
.04 10 

DC RESISTANCE 
OHMS 

2250 

560 

1000 

250 

240 

60 

144 

36 

PRICES 1-9"''' 
F G 

SERIES SERIES 

16.20 15.42 

16.20 15,42 

16.20 15.42 

16.20 15.42 

This Product is Patented 

INDUCTORS 
ALL INDUCTORS HAVE SPLIT WINDINGS AND MEASUREMENTS 
ARE LISTED FOR BOTH SERIES AND PARALLEL CONNECTIONS. 
TWO VALUES OF INDUCTANCE. EACH AT A PARTICULAR VALUE 
OF D.C. CURRENT. ARE LISTED FOR EACH INDUCTOR. 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y.1 0552· 914-699-5514 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'2595 



5600 

PICO's 
uftra-miniature 
transfonners 

WSERIES 
Plug-In 

.35" MfoX. Olio. 
(B.9 MAX. D~~.) 

. -.r- =:L .32" MAX. .t. J r( B.13 MAX.) 

(0.51) 1.00" ± .25" 
(25.4 ± 6.35) 

~ 
.25" D1A. 

(6'35DIA~) 

45° • 

.175" DIA. 
(4.45 DlA.) 

WHITE DOT AT TERMINAL #1 
TERMINALS CLOCKWISE FROM 
PIN #1 

DIMENSIONS ARE IN INCHES ( MM ) 

SPECIFICATIONS 

• MlL-T-27: •.•••..•• 
All Units Meet MIL-T-27. Military 
Designation is TF5R21 ZZ for 
Transformers, TF5R20ZZ for 
Inductors. 

• MAXIMUM DISTORTION: • 
5% With Rated Power Level at 
1 KHz and 400 Hz. 

• DIELECTRIC STRENGTH: • 
All Units Tested at 200 V RMS. 

INSULATION RESISTANCE: • 
Greater Than 10,000 Megohms at 
300 V DC. 

-WEIGHT: ..•••••..•• 
2.5 Grams. 

eOPERATINg TEMPERATURE: • 
_55°c to +105 c (All Units Can Be 
SUPPbied to Class S Requirements, 
+130 c) 

• TER MINALS: • • • • • • • • 
Solid.016 Diameter Conductor. 
Conductor is Copper Clad Steel. 
Tinned 100%. Electroplated Per 
MIL-T-I0727A and ASTM CCS B452. 

• THERMAL SHOCK:. • • . • • • 
25 Cycles, Method 1070, 
MIL-STO-202E, ,Test Condition A-I. 

TRANSFORMERS 

PICO PART 
NUMBER 

WSeries 
Plug-In 

PRIMARY 
IMPED 
OHMS 

SECONOARY 
IMPEDANCE 

OHMS 
SPLIT 

WINDINGS 
SER PAR 

W-26003 

W-28005 

W-26010 

W-26015 

W·26020 

W-26025 

10 ct 

20 ct 

20 ct 

32ct 

40 ct 

48 ct 

10 ct 

8ct 

20 ct 

32 ct 

40 ct 

16 ct 

\If -26030 50 ct 50 ct 

W-26035 80 ct 32 ct 

W-26040 100 ct 40 ct 

W-26045 100 ct 100 ct 

W-26050 120 ct 12.8 ct 

W-26055 120 ct 60 ct 

W -26060 120 ct 120 ct 

W-26D65 150 ct 12 ct 

W-26070 150 ct 50 ct 

W-26075 150 ct 100 ct 

W-26080 150 ct 150 ct 

W-26085 150 ct 600 ct 

W -26090 200 ct 200 ct 

W-26095 300 ct 12 ct 

W-26100 300 ct 50 ct 

W-26105 300 ct 150 ct 

W-26110 300 ct 300 ct 

W-26115 300 ct 600 ct 

W-26120 320 ct 12.8 ct 

W-26125 400 ct 40 ct 

W-26130 400 ct 120 ct 

W-26135 400 ct 200 ct 

W-26140 400 ct 400 ct 

W-26145 400 ct 1000 ct 

W-26150 400 ct 2000 ct 

W-26155 

W-26160 

W-26165 

W-26170 

W-26175 

W-26180 

400 ct 

500 ct 

500 ct 

500 ct 

500 ct 

500 ct 

4000 ct 

12.8 ct 

16 ct 

50 ct 

150 ct 

500 ct 

W-2G185 *500 ct 500 ct 

W-26190 500 ct 600 ct 

W-26195 600 ct 12.S ct 

W-26200 600 ct 30 ct 

W -26205 600 ct 48 ct 

W-26210 600 ct 200 ct 

W-26215 600 ct 600 ct 

W -26220 *600 ct 600 ct 

W-26225 600 ct 1200 ct 

W -28230 640 ct 12.8 ct 

W-26235 700 ct 100 ct 

W -26240 SOO ct 12.8 ct 

W -26245 800 ct 48 ct 

W-26250 800 ct SOO ct 

W-26255 900 ct 600 ct 

W-26260 1000 ct 12 ct 

W-26265 1000 ct 50 ct 

W -26270 1000 ct 1000 ct 

W-26275 1060 ct 12.8 ct 

W-26280 1200 ct 12.8 ct 

W -26285 1200 ct 500 ct 

W -26290 1200 ct 1200 ct 

W-26295 *1200 ct 1200 ct 

W-26300 1500 ct 12 ct 

W-26305 1500 ct 500 ct 

W-26310 * 1500 ct 600 ct 

W-26315 *1500 ct 1500 ct 

W-26320 1600 ct 12.8 ct 

W -26325 2000 ct B ct 

W-26330 2000 ct 2000 ct 

W-26335 *2000 ct 2000 ct 

W-26340 2000 ct 8000 ct 

W-26345 2500 ct 2500 ct 

2.5 

2 

10 

12.5 

8 

10 

25 

3.2 

15 

30 

12.5 

25 

37.5 

150 

50 

12.5 

37.5 

75 

150 

3.2 

10 

30 

50 

100 

250 

500 

1000 

3.2 

4 

12.5 

37.5 

125 

150 

3.2 

7.5 

12 

50 

150 

300 

3.2 

25 

3.2 

12 

200 

150 

12.5 

250 

3.2 

3.2 

125 

300 

126 

3.2 

500 

2000 

625 

POWER WATTS 

400 
1KHz ~z 

Ind Ind 
hlgllir blgllir 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.'075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

SECONOARY 
PRIMARY DC TURNS RATIO 

PRIMfSEC UNBAL PRIM RESISTANCE 
DC DC OHMS SEC SEC 

CURRENT RESIST SER PAR SER PAR 
ma OHMS CONN CONN CONN CONN 

31.6 

22.3 

22.3 

17.6 

15.8 

14.4 

14.1 

11.1 

10 

10 

9.1 

9.1 

9.1 

8.2 

8.2 

8.2 

8.2 

8.2 

7 

5.8 

5.B 

5.8 

5.8 

5.8 

5.6 

1.1 1. 3 .33 1:1 2:1 

2.2 .25 1. 58:1 3.16:1 

2,1 

2:1 

2:1 

2.2 2.6 .65 1:1 

3.5 4.2 1.05 1:1 

4.5 1.2 1:1 

5.3 1.9 .48 1.73:1 3.46:1 

2:1 

3.16:1 

3.16:1 

2:1 

5.6 6.5 1. 6 

8 1 

10 4.5 1.2 

10 12' 3 

12 1. 5 .38 

12 7.2 1. 8 

12 14.5 3.6 

15 1. 5 .38 

15 

15 

15 

15 

20 

30 

30 

30 

30 

30 

32 

40 

40 

40 

40 

40 

1.5 

12 3 

16.8 4.2 

70 17.5 

24 6 

1. 5 .38 

6 1.5 

18 4.5 

36 

72 18 

1. 5 .38 

4.5 1.1 

14 3.5 

24 

48 12 

120 30 

1:1 

1. 58,1 

1. 58:1 

U 

3. 06:1 

1. 41:1 

L1 

3.54:1 

6.12:1 

2.83,1 

2:1 

7.08:1 

1. 73:1 3.46:1 

1.22:1 2.45:1 

1:1 2:1 

1:2 1:1 

1:1 2:1 

5:1 10:1 

2.45:1 4.9:1 

1. 41:1 2.83:1 

1:1 2:1 

1:1. 41 1. 41:1 

5:1 10:1 

3.16:1 6.32:1 

1. 83:1 3.65:1 

1.41:1 2.83:1 

1:1 2:1 

1:1. 58 1. 26:1 

5600 

PICO 
PRICES 
1·9- -

VI
Series 

12.11 

12.11 

12.11 

12,11 

12.11 

12,84 

12.84 

15.24 

12.84 

12.84 

11.55 

15,24 

15.24 

11.55 

12.84 

12.84 

15.24 

12.84 

12.84 

11.55 

12.84 

12.84 

15,24 

11. 55 

11,55 

15.24 

15.24 

12.84 

15.24 

17.49 

40 240 60 1:1. 12 17.49 

40 

50 

50 

50 

480 120 

1:2.24 

1:3.16 

6.25:1 

5.6:1 

3.16:1 

1:1. 58 15.79 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.1 

50 

50 

50 

50 

60 

4.1 60 

4.1 60 

4.1 60 

4.1 60 

4.1 60 

4.1 60 

3. 9 64 

3.8 70 

3.5 80 

3.5 80 

3.5 80 

3.3 90 

3.2 100 

3.2 100 

3.2 100 

3.1 106 

2.9 120 

2.9 120 

2.9 120 

2.9 120 

2.6 150 

2.6 150 

2.6 150 

2.6 150 

2.5 160 

2.2 200 

2.2 200 

2.2 200 

2.2 200 

250 

1. 5 .38 12.5:1 13.38 

.5 

1.5 

11.2:1 13.38 

6.32:1 13.38 

18 4.5 1.83:1 

1:1 

1:1 

3.65:1 13.38 

60 15 2:1 13.38 

60 

72 18 1:1.1 1.83:1 

1. 5 .38 6.85:1 13.7:1 

3.6 .9 4.47:1 8.94:1 

7.07:1 

3.46:1 

5.8 1.45 3.54:1 

24 6 1. 73:1 

72 18 1:1 2:1 

72 1:1 

144 36 1:1. 41 1. 41:1 

1.5 .38 7.07:1 14.14:1 

12 2.:65:1 5.29:1 

1.5 .38 7.9:1 15.8:1 

5.8 1. 45 4.08:1 8.16:1 

96 24 1:1 2:1 

72 18 1. 22:1 2.45:1 

1.5 .38 9.13:1 18.3:1 

6 1.5 4.47:18.94:1 

120 30 1:1 2:1 

1. 5 .38 9,1:1 18.2:1 

1. 5 .38 9.68:1 19.4:1 

60 15 1.55:1 3.1;1 

140 35 1:1 2:1 

140 1:1 

1. 5 .38 11.2:1 22.4:1 

60 15 1. 73:1 3.46:1 

72 1.5s" 
180 1:1 

1.5 .38 11.2:1 22.4:1 

.25 15.8:1 31.6:1 

240 60 1:1 2:1 

240 1:1 

960 240 1:2 1:1 

300 75 1:1 2:1 

13.38 

13.38 

11. 55 

12.11 

12.11 

12.11 

12.11 

13.38 

12.11 

12.11 

12.11 

12.11 

13.':.8 

12.11 

12.11 

12.11 

13.38 

13.38 

12.11 

10.90 

10.90 

10.90 

14.90 

12.11 

13.38 

13.38 

13.38 

12.11 

15.79 

15.79 

17.49 

15.79 

15.79 

* * * Discount Prices: 1·9 Net; 10·24 less 10%; 25·49 less 16%; 
50·99 less 23%; 100·499 less 30% 

*INCLUOES ELECTROSTATIC SHIELD 

Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. P.O. Box 1206 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y.10552· 914-699-5514 

1·2596 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

PICO PART SECONDARY POWER WATTS SECONDARY TURNS RATIO PICO 

NUMBER IMPEDANCE PRIMARY DC PRIMfSEC PRICES 
OHMS UNBAL PRIM RESISTANCE 1·9" .... 

PRIMARY SPLIT 400 
DC DC OHMS SEC SEC 

WSeries IMPED WINDINGS 1KHz Hz CURRENT RESIS SER PAR SER PAR W· 
Plug·ln OHMS SER PAR ... " . rna DHMS CONN CONN CONN CONN Serios ~"her 111gb., 

W-26350 3000 ct 3000 ct 725 .4 .075 1.8 300 360 90 1,1 2,1 12.84 

W·26355 *3000 ct 3000 ct .4 .075 1.8 300 360 1:1 17.49 

W·26360 3600 ct ·3600 ct 900 .4 .075 1.7 360 432 108 1:1 2:1 12.84 

W-26365 4000 ct 16 ct 4 .4 .075 1. 6 400 1.9 .47 15.8:1 31.6:1 15,79 

W·26370 4000 ct 600 ct 150 .4 .075 1.6 400 72 18 2.58:1 5.16:1 15.79 

W-26375 4000 ct 1000 ct 250 .4 .075 1.6 400 120 30 2,1 4:1 17.49 

W-263BO *4000 ct 8000 ct . .4 .075 1.6 400 960 - 1:1.41 17.49 

W-26385 5000 ct 500 ct 125 .4 .075 1.4 500 60 15 3.16:1 6,32:1 13.38 

W-26390 5000 ct 5000 ct 1250 .4 .075 1.4 500· 600 150 1:1 2:1 13.38 

W-26395 7500 ct 50 ct 12.5 .33 .075 1.2 750 6 1.5 12.2,1 24.5,1 13.38 

W-26400 7500 ct 100 ct 25 .33 .075 1.2 750 12 3 8.66:1 17.3:1 13.38 

W-26405 7500 ct 600 ct 150 .33 .075 1.2 750 72 18 3.54:1 7.07,1 14.90 

W-26410 7500 ct 2500 ct \ 625 .33 .075 1.2 750 300 75 1.73:1 3.46:1 14.90 

W-26415 "'7500 ct 7500 ct . .33 .075 1.2 750 900 . 1:1 17.49 

W-2642D BODO ct 12.8 ct 3.2 .3 .075 1.1 800 1.5 .38 25:1 50,1 13.38 

W-26425 8000 ct 1000 ct 250 .3 .075 1.1 800 120 3D 2.83:1 5.66:1 14.90 

W-26430 '8000 ct 1200 ct - .3 .075 1.1 800 144 - 2.58:1 17.49 

W-26435 '9000 ct 9000 ct .27 .075 1.1 900 1080 1,1 17.49 

W-26440 10,000 ct 12.8 ct 3.2 .25 .075 1.0 1000 1.5 .38 28,1 56:1 12.11 

W-26445 10, 000 ct 16 ct 4 .25 .075 1.0 1000 1.92 .48 25,1 50,1 12.11 

W·26450 10.000 ct 100 ct 25 .25 .075 1.0 1000 12 3 10:1 20;1 13.38 

W-26455 10,000 ct 200 ct 50 .25 .075 1.0 1000 24 6 7.07:1 14.14:1 13.38 

W-26460 10.000 ct 500 ct 125 .25 .075 1.0 1000 60 15 4.47:1 8.94;1 13.38 

W-26465 10.000 ct 600 ct 150 .25· .075 1.0 1000 72 18 4.08,1 8.16,1 13.38 

W-26470 10. 000 ct 1000 ct 250 .25 .075 1.0 1000 120 30 3.16,1 6.32;1 13.38 

W-26475 10. 000 ct 1200 ct 300 .25 .075 1.0 1000 144 36 2.89:1 5.77:1 15.79 

W-26480 10. 000 ct 1500 ct 375 .25 .075 1.0 1000 180 45 2.58:1 5.16:1 15.79 

W-26485 10, 000 ct 2000 ct 500 .25 .075 1.0 1000 240 60 2.24:1 4.47:1 15.47 
W-26490 10,000 ct 5000 ct 1250 .25 .075 1.0 1000 600 150 1.41;1 2.83;1 15.75 
W-26495 10,000 ct 7500 ct 1875 .25 .075 1.0 1000 900 225 1.15,1 ~. 3:1 15.79 
W·26500 10, 000 ct 10, 000 ct 2500 .25 .075 1.0 1000 1200 300 U 2;1 15.24 
.W-26505 '10,000 ct 10,000 ct .25 .075 1.0 1000 1200 - 1,1 17.49 
W-2651O 15,000 ct 400 ct 100 .16 .075 .82 ' 1500 48 12 6.12:1 12.24,1 15.24 
W-26515 15,000 ct 500 ct 125 .16 .075 .82 1500 60 15 5.48,1 10.95:1 15.24 
W-26520 15,000 ct 600 ct 150 .16 .075 .82 1500 ~2 18 5:1 10:1 15.24 
W-26525 15,000 ct 10,000 ct 2500 .16 .075 .82 1500 1200 300 1.22;1 2.45,1 15.24 

W-26530 'IS, 000 ct 15,000 ct - .16 .075 .82 1500 1800 - 1:1 - 17.49 

W-26535 15,000 ct 15,000 ct 3750 .16 .075 .82 1500 1800 450 1:1 2:1 15.79 

W-26540 16,000 ct 1,000 ct 250 .15 .075 .8 1600 120 30 4:1 8:1 15.79 

W-26545 20,000 ct SOD ct 125 .125 .075 .7 2000 60 15 6.33:1 12.65:1 15.24 

W-26550 20,000 ct 600 ct 150 .125 .075 .7 2000 72 18 5.77:1 11.55:1 15.24 
W-26555 20,000 ct 800 ct 200 .125 .075 .7 2000 96 24 5,1 10,1 13.93 
W-26560 20, 000 ct 1000 ct 250 .125 .075 .7 2000 120 30 4.47,1 8.94:1 17.49 
W-26565 20,000 ct 5000 ct 1250 .125 .075 .7 2000 600 150 2:1 4:1 15.24 

W-26570 20,000 ct 10, 000 ct 2500 .125 .075 ,.7 2000 1200 300 1.41:1 . 2.83:1 15.24 

W-26575 '20, 000 ct 20,000 ct . 125 .075 .7 2000 2400 1:1 17.49 
W-26580 25,000 ct 500 ct 125 .1 .075 .63 2500 60 15 7.0U 14.14,1 15.79 

W-26585 25, 000 ct 1000 ct 250 .1 .075 .63 2500 120 30 5;1 10:1 15.79 

W-26590 30,000' ct 50 ct 12.5 .083 .075 .58 3000 6 1.5 24.5:1 49:1 15.79 

W-26595 30,000 ct 1200 ct 300 .083 .075 .58 3000 144 36 5:1 10;1 15.79 
W-26600 3D, 000 ct 500 ct 125 .083 .075 .58 3000 60 15 7.75:1 15.5,1 15.79 

w-26605 3D, 000 ct 200 ct 50 .083 .075 .58 3000 24 6 12.25:1 24.5·1 15.79 

W-26610 30.000 ct 5,000 ct 1250 .083 .075 .58 3000 600 150 2.45:1 4.9,1 15.79 

W-26615 3D, 000 ct 10,000 ct 2500 .083 .075 .58 3000 1200 300 1. 73:1 3.46,1 15.79 

W-26620 30,OOO,ct 30,000 ct - .083 .075 .58 3000 3600 - 1:1 - 17.49 

W-26625 40, 000 ct 400 ct 100 .062 .062 .5 4000 48 12 10;1 20:1 17.49 

W-SRIELD MO-ME'l'AL SHIELD .37"D x .32"H (9.4rmnD x 8.llIlmH) SINGLE SHIELD 1.80 
WXX-SHIELD MU-METAL SHIELD .395"D x .33"H (10mmD x B.4mmH) USE WITH W SHIELD FOR DOUBLE SHIELDING 1.80 

'INCLUDES ELECTROSTATIC SHIELD 

INDUCTORS 
ALL INDUCTORS HAVE SPLIT WINDINGS AND l\t1EASUREMENTS 
ARE LISTED FOR BOTH SERIES .AND PARALLEL CONNECTIONS. 
TWO VALUES OF INDUCTANCE. EACH AT A PARTICUlAR VALUE 
OF D.C. CURRENT. ARE LISTED FOR EACH INDUCTOR. 

PICO 
PART INDUCTANCE DC CURRENT DC RESLSTANCE PRICE*** 

NUMBER HENRIES ma OHMS 1·9 

r· 1 

4 
25 

SERIES 08 10 
W-26705 

PARALLEL .025 8 
12.11 

.02 20 6.5 

W-26710 SERIES { 0.9 2 105 
0.5 6 

PARALLEL { 
.23 4 26 12.11 

.13 12 

SERIES {~ .. ~ 2 630 
W-26715 4 

12.11 
PARALLEL 0.6 4 160 

0.23 8 

SERIES { 
4.5 2 

2300 
W-26720 1.2 4 12.85 

PARALLEL 1.1 4 575 
0.3 8 

* * * Discount Prices: 1-9 Net; 
10-241e8s 10%; 25-491es8 16%; 
50-99 less 23%; 100-4991es8 30% 
Ordering Instructions: 
No minimum. Net 30 days 
F.O.B. Mt. Vernon, New York. 
P.O. Box 1206 

. mediate ~ 
For l~neerjOg , 

engl·stance 
asSI lace 
or to P der-

an or 

" free 
ca"To 1064 

~ 800-431 -

....... 

5600 

PICO's 
ultra-miniature 
transfonners 

WSERIES 
Plug-In 

SCHEMATICS FOR TRANSFORMERS 
WITH SPLIT SECONDARIES 

:3 c: 
c: 

SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

:j!E 
3 ~ 7 

SCHEMATIC FOR INDUCTORS 

1~2 
SERIES CONNECTIO 

4 7 
N 

1~2 PARALLEL 
4 7 CONNECTION 

FEATURES 

_EXTREME RESISTANCE TO THERMAL SHOCK 

-ULTRA MINIATURE SIZE 

oPICO IS APPROVED QPL SOURCE (MIL-T-27) 

-MAGNETIC SHIELDS AVAILABLE 

eELECTROSTATIC SHIELDING CAN BE ADDED 

'VARIATION·OF STANDARD DESIGNS AVAILABLE 

oSPECIAL PRODUCTION TECHNIQUES ENSURE 
UNIFORM SIZE AND LEADS WHICH ARE FREE 0 F 
ENCAPSULAN1. NO MENISCUS IN LEAD AREA. 

oEVERY UNIT IN THIS CATALOG CAN BE MADE 
WITH A 300 THERMAL CYCLE GUARANTEE 
UsING PICO'S SPECIAL SR CONSTRUCTION • 
CONTACT FACTORY FOR DETAIl.'!. 

This Product i.s Patented 

-

PICO 
Electronics, 
Inc. 
453 N. MacQuesten Pkwy. 
Mt. Vernon, N.Y.10552 

phone 
914-699-5514 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2597 



5600 TRANSFORMERS 

PICO's PICO PART SECONDARY POWER WATTS 
NUMBER IMPEDANCE PRIMARY 

ultra-miniature OHMS 400 300 UNBAL 
PRIMARY SPLIT 1KHz Hz Hz DC 

lransfanners Y Series IMPEDANCE WINDINGS ... ... ,,' CURRENT 
Plug-In OHMS SER PAR hl.lI.r hillier hllll,r m. 

Y-27003 10 ct 10 ct 2.5 .6 .2 .1 31.6 

Y~27005 20 ct 8 ct 2 .6 .2 .1 22.3 

Y SERIES Y-27010 20 ct 20 ct 5 .6 .2 .1 22.3 

Plug-In Y-27015 32 ct 32 ct 8 .6 .2 .1 17.6 

¥-27020 40 ct 40 ct 10 .6 .2 .1 15.8 

Y-27025 48 ct 16 ct 4 .6 .2 :1 14.4 

Y-27030 50 ct 50 ct 12.5 .6 .2 .1 14.1 

Y-27035 80 ct 32 ct 8 .6 .2 .1 11.1 

Y-27040 100 ct 40 ct 10 .6 .2 .1 10 

¥-27045 100 ct 100 ct 25 .6 .2 .1 10 

Y-27050 120 ct 12.Be 3.2 .6 .2 •. 1 9.1 

Y-27055 120 ct 60 ct 15 .6 .2 .1 9.1 

Y-27060 120 ct 120 ct 30 .6 .2 .1 9.1 

Y-27065 150 ct 12ct 3 .6 .2 .1 8.2 

Y-27070 150 ct 50 ct 12.5 .6 .2 .1 8.2 

Y-27075 150 ct 100 ct 25 .6 .2 .1 8.2 

"~',~ 
Y-27080 150 ct 150 ct 37.5 .6 .2 .1 8.2 

(8.9 MAX.) .46" MAX. Y-27085 150 ct 600 ct 150 .6 ., . .\ 8.2 L (1l.7 MAX.) 
Y-27090 200 ct 200 ct 50 .6 .2 .1 7 

.020" T Y-27095 300 ct 12 ct 3 .6 .2 .1 5.8 

Y-27100 300 ct 50 cI 12.S .6 .2 .1 5.8 
(0.51) 1.00" t. 25" 

y-:nl05 300 ct 150 ct 37.5 .6 .2 . • 1 5.8 (25.4 i6. 35) 

--~ 
Y-27110 300 ct 300 ct 75 .6 .2 .1 5.8 

Y-27115 300 ct 600 ct 150 .6 ., .1 5.8 

Y-27120 320 ct 12.3 c 3.2 .6 .2 .1 5.6 
.25" DIA. Y-27125 400 ct 40 ct 10 .6 .2 .1 5 

(6.35 DIA'~'175" DlA. Y-27130 400 ct 120 ct 30 .6 .2 .1 5 (4.45 DIA.) 

450 
Y-2713S 400 ct 200 ct 50 .6 .2 .1 5 

Y-27140 400 ct 400 ct 100 .6 .2 .1 5 

WHITE DOT AT TERMINAL #1 Y-27145 400 ct 1000 ct, 250 .6 .2 .1 5 

TERMINALS CLOCKWISE Y-271S0 400 ct 2000 ct 500 .6 .2 .1 5 
FROM PIN #1 Y-27155 400 ct 4000 ct 1000 .6 .2 .1 5· 

DIMENSIONS ARE IN INCHES (MM) Y-27160 500 ct 12.B c 3.2 .6 .2 .1 4.5 

Y-27165 500 ct 16 ct 4 .6 .2 .1 4.5 

Y-27170 500 ct 50 ct 12.5 .6 .2 .1 4.5 

Y-27175 500 ct 150 ct 37.5 .6 .2 .1 4.5 
SPECIFICATIONS Y-27180 500 ct 500 ct 125 .6 .2 .1 '4.5 

• MIL-T-27: Y-271S5 * 500 ct 500 ct .6 .2 .1 4.5 
All Units Meet 'MiL-T-'27: Muita~y 'Designation is TF5R21ZZ, Y-27190 500 ct 600 ct 150 .6 .2 .1 4.5 
for Transformers, TFR20ZZ for Inductors. 

Y-27195 600 ct 12.B c 3.2 .6 .2 .1 4.1 

• FREQUENCY RESPONSE: Y-27200 600 ct 30 ct 7.5 .6 .2 .1 4.1 
!,3db, 300 Hz - 100 KHz at 1. 0 Milliwatt. 

Y-27205 600 ct 48 ct 12 .6 .2 .1 4.1 

o MAXIMUM DISTORTION: Y-2721O 600 ct 200 ct 50 .6 .2 .1 4.1 
5% With Rated Power Level at'l KH~, 400 Hz and 300 Hz. 

Y-27215'** 600 ct 600 ct 150 .6 .2 .1 4.1 

• DmLECTRIC STRENGTH: Y-27220'** *600 ct 600 ct - .6 .2 .1 4.1 
All Units Tested at 200 V RMS: 

Y-27225 u 600 ct 1200 ct 300 .6 .2 .1 4.1 
• INSULATION RESISTANCE: Y-27230 640 ct 12.8c 3.2 .6 .2 .1 3.9 
Greater Than 10, 000 Megohms at 300 V DC. 

Y-27235 700 ct 100 ct 25 .6 .2 .1 3.8 

• WEIGHT: Y-27240 BOO ct 12.B c 3.2 .6 .2 .1 3.5 
3 Grams 

Y-27245 BOO ct 48 ct 12 .6 .2 .1 3.5 

• OPERATING TEMPERATURE: Y-27250 800 ct 800 ct 200 .6 .2 .1 3.5 
-550 c to +1050 c (All Units Can Be 

Y-2725S 900 ct 600 ct 150 .6 .2 .1 3.3 SuppHed to Class S RequireJ11ents, +1300 C). 
Y-27260 1000 ct 12ct 3 .6 .2 .1 3.2 

• TERMINALS: Y-27265 1000 ct 50 ct 12.5 .6 .2 .1 3.2 Solid.016 Diameter Conductor. 
Conductor is Copper Clad Steel. Tinned 100%, Electroplated Per Y-27270 1000 ct 1000 c~ 250 .6 .2 .1 3.2 
MIL-T-I0727A and ASTM CCS B452. Y-27275 1060 ct 12:8ct 3.2 .6 .2 .1 3.1 

• THERMAL SHOCK: . Y-27280 1200 ct 12.8 c 3.2 .6 .2 .1 2.9 
25 Cycles. Method 107D, MIL-STD-202E, Test Condition A-I. Y-27285 1200 ct 500 ct 125 .6 .2 .1 2.9 

Y-27290 1200 ct 1200 ct 300 .6 .2 .1 2.9 

Y-27295 *1200 ct 1200 ct - .6 .2 .1 2.9 

For immediate engineering assistance Y-27300 1500 ct 12ct 3 .6 .2 .1 2.6 

or to place an.order- Y-27305 1500 ct 500 ct 125 .6 .2 .1 2.6 

Call Toll Free 800-431-1064 
Y-27al0 *1500 ct 600 ct - .6 .2 .1 2.6 

Y-27a15 *1500 ct 1500 ct .6 .2 .1 2.6 

Y-27a20 1600 ct 12.8 ct 3.2 .6 .2 .1 2.5 PIca Y-27325 2000 ct 8 ct 2 .6 .2 .1 2.2 

Y-27330 2000 ct 2000 ct SOD' .6 .2 .1 2.2 

Y-27335 *2000 ct 2000 ct .6 .2 .1 2.2 

Electronics, 'nc. Y-27340 2000 ct 8000 ct 2000 .6 ., .1 2.2 

Y-27345 2500 ct 2500 ct 625 .6 .2 .1 2 

Y-27350 3000 ct 3000 ct 725 .6 .2 .1 1_8 

453 North Mac Questen Pkwy. Y-273S5 "'3000 ct 3000 ct - .6 .2 .1 1.8 

Mt. Vernon, New York 10552 Y-27360 3600 ct 3600 ct 900 .6 .2 .1 1.7 

Y-27365 4000 ct 16ct 4 .6 .2 .1 1.6 

phone Y-27370** 4000 ct 600 ct 150 .6 .2 .1 1.6 

914-699,5514 Y-27375 4000 ct 1000 ct 250 .6 .2 .1 1.6 

Y-27380 "'4000 ct 8000 ct - .6 .2 .1 1.6 

Y-27385 5000 ct 5'00 ct l25 .5 .2 .1 1.4 

oelivery- ek 
Y-27390 5000 ct 5000 ct 1250 .5 .2 .1 1.4 

"e we Y-27395 7500 ct 50 ct 12.5 .33 .2 .1 1.2 

stock to 0 Y-27400 7500 ct 100 ct 25 .33 .2 .1 1.2 

Y-27405 7500 ct 600 ct 150 .33 ., .1 1.2 

***Disco"tmt Prices: 1-9 Net: Ordermg Instructions. 
No minimum. Net 30 days 10-24 less 10%: 25-49 less 16%: 

50-99 less 23%: 100-499 less 30% F. O. B. Mi. Vernon, New York 
P. O. Box 1208 

5600 
SECONDARY TURNs' RATIO PICO 

DC PRIM/SEC PRICES 
PRIMARY RESISTANCE 1·9··· 

DC OHMS SEC SEC 
RESIST SER PAR SER PAR Y-
OHMS CONN CONN CONN CONN Series 

1 1.25 .32 1:1 2:1 12.11 

2 .9 .23 1. 58:1 3.16:1 12.11 

2.l 2.25 .56 1:1 2:1 12.11 

3.4 4 1 1:1 2:1 12.11 

4.2 4.5 1.13 1:1 2:1 12.1'1 

5 1:8 .45 1. 73:1 3.46:1 12.11 

5.25 5.6 1.4 1:1 2:1 12.11 

8.4 4 1 1,58:1 3.16:1 15.23 

10 4.5 1.13 1. 58:1 3.16:1 15.23 

11 11.25 2.8 1:1 2:1 15.23 

14.4 1.~ .45 3.06:1 6.12:1 11.55 

14.4 8.4 2.1 1. 41:1 2.83:1 15.23 

14.4 16.8 4.2 1:1 2:1 ~5.23 

15 1.5 .38 3.54:1 7.08:1 11.55 

15 6 1.5 1. 73:1 3.46:1 12.83 

15 12 3 1.22:1 2.45:1 12.83 

15 18 4.5 1:1 2:1 15.13 

15 72 16 1:2 1:1 12.83 

22 24 6 1:1 2:1 12.83 

30 1.4 .35 5:1 10:1 11.55 

30 6 1.5 2.45:1 4.9:1 12.83 

30 18 4.5 1.41:1 2.83:1 12.83 

30 36 9 1:1 2:1 15.23 

30 72 18 1:1.41 1.41:1 12.11 

36 1.8 .45 5:1 10:1 11.55 

40 4.8 1.2 3.16:1 6.32:1 15.23 

40 14.5 3.6 1.83:1 3.65:1 15.23 

40 24, 6 1.4:1 2.83:1 12.83 

40 48 12 1:1 2:1 15.23 

40 125 31 1:1. 58 1.26:1 17.48 

40 240 60 1:2.24 1:1.12 17.48 

40 480 120 1:3.16 1: 1 ~ 58 15.78 

50 1.5 .38 6.25:1 12.5:1 13.56 

50 1.9 .48 5.6:1 11.2:1 13,56 

50 6 1.5 3.16:1 6.32:1 13.56 

50 18 4.5 1.83:1 3.65:1 13.56 

50 60 15 1:1 2:1 13.56 

50 60 - 1:1 - 13.56 
50 72 18 1:1.1 I.B3:1 12.11 
60 1.5 .38 6.85:1 13.7:1 10.90 

60 3.6 .9 4.47:1 8.94:1 12.11 

60 5.8 1.45 3.54:1 7.07:1 12.11 

60 24 6 1. 73:1 3,46:1 12.11 

60 72 18 1:1 2:1 12.11 

60 72 - 1:1 12.11 

60 144 36 1:1.41 1.41:1 12.11 

64 1.5 .38 7.07:1 14.14:1 12.11 

70 12 3 2.65:1 5.29:1 12.11 

80 1.5 .38 7.9:1 15.8:1 12.11 

80 5.8 1.45 4.08:1 8.16:1 13,56 

80 96 24 1:1 2:1 13.56 

90 72 18 1.22:1 2.45:1 12.11 

100 1.4 .35 9.13:1 18.3:1 12.11 

100 6 1.5 4.47:1 8.94:1 13.56 

100 120 30 1:1 2:1 13.56 

106 1.5 .38 9.1:1 18.2:1 12.11 

120 1.5 .38 9.68:1 19.4;1 10.90 

120 60 15 1.55:1 3.1:1 10.90 

120 144 36 1;1 2:1 10.90 

120 144 - 1:1 - 12.11 

150 1.44 ,36 11.2:1 22.4:1 12.11 

150 60 15 1.73:1 3.46:1 13.56 

150 72 - 1.58:1 - 17.48 

150 180 1:1 - 13.56 

160 1.5 .38 11.2:1 22.4:1 12.11 

200 .96 '.24 15.8:1 31.6:1 13.56 

200 240 60 1:1 2:1 15.78 

200 240 - 1:1 - 17.48 

200 960 240 1:2 1:1 15.78 

250 300 75 1:1 2:1 15.78 

300 360 90 1:1 2:1 12.70 

300 360 - 1:1 - 17.48 

360 432 108 1:1 2:1 15.78 

400 1.92 .48 15.8:1 31.6:1 15.78 
400 72 18 2.58:1 5.16:1 15.78 
400 12,0 30 2:1 4:1 15.78 

400 960 1:1.41 15.78 
500 60 l5 3.16:1 6.32:1 12.70 

500 600 150 1:1 2:1 12.70 

750 6 1.5 12.2:1 24.5:1 12.70 ' 

750" 12 3 8.66:1 17.3:1 13.56 

750 72 18 3.54:1 7.07:1 14;89 

·INCLUDES ELECTROSTATIC SHIELD 
"MINIATURIZED TELEPHONE COUPLING APPLICATION 

10 2598 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

PICD PART SECONDARY POWER WATTS SECONDARY TURNS RATIO 
PICD 

NUMBER IMPEDANCE PRIMARY DC PRIM/SEC PRICES 
OHMS 400 300 UNBAL PRIMARY RESISTANCE 1·9·" 

PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC 
Y Series IMPEDANCE WINDINGS ,,' .. , ,,' CURRENT RESIST SER PAR SER PAR y-
Plug-In OHMS SER PAR IIlalllr IIlglI,r IIlaller ma OHMS CONN CONN CONN CONN Series 

Y-27410 7500 c( 2500 ct '25 .33 .2 .1 1.2 750 300 75 1.73:1 3.46:1 14,89 

Y-27415 *7500 ct 7500 ct .33 .2 .1 1.2 750 900 - 1:1 - 17.48 

Y-27420 BOOO ct 12.8 ct 3.2 .3 .2 .1 1.1 BOO 1.5 .3B 25:1 50:1 12.70 

Y-27425 8000 ct 1000 ct 250 .3 .2 .1 1.1 BOO 120 30 2.83:1 5.66:1 14.89 

Y-27430 *8000 ct 1200 ct - .3 .2 .1 1.1 BOO 144 2.58:1 - 15.78 

Y-27435 *9000 ct 9000 ct - .27 .2 .1 1.1 900 lOBO - 1:1 - 16.42 

Y-27440 10, 000 ct 12.8 ct 3.2 .25 .2 .1 1.0 1000 1.5 .38 28:1 56:1 12.11 

Y-27445 10, 000 ct 16ct 4 .25 .2 .1 1.0 1000 1.92 .48 25:1 50:1 13.37 

Y-27450 10, 000 ct 100 ct 25 .25 .2 .1 1.0 1000 12 3 10:1 20:1 13.37 

Y-27455 la, 000 ct 200 ct 50 .25 .2 .1 1.0 1000 24 , 7.07:1 14.14:1 13.37 

Y-27460 10,000 ct 500 ct 125 .25 .2 .1 1.0 1000 60 15 4.47:1 8.94:1 13.37 

Y-27465 10,000 ct 600 ct 150 .25 .2 .1 1.0 1000 72 IB 4.08:1 8.16:1 13.37 

Y-27470 10,000 ct 1000 ct 250 . 25 .2 . .1 1.0 1000 120 30 3.16:1 6.32:1 13.37 

Y-27475 10,000 ct 1200 ct 300 .2' .2 .1 1.0 1000 H. 36 2.89:1 5.77:1 13.37 

Y-27480 10,000 ct 1500 ct 375 .25 .2 .1 1.0 1000 IBO 45 2.58:1 5.16:1 14.58 

Y-274B5 10.000 ct 2000 ct 500 .25 .2 .1 1.0 1000 240 60 2.24:1 4.47:1 14.58 

Y-27490 10.000 ct 5000 ct 1250 .25 .2 .1 1.0 1000 600 150 1.41:1 2.83:1 15.61 

Y-27495 10,000 ct 7500 ct 1875 .25 .2 .1 1.0 1000 900 225 1.15:1 2.3:1 15.61 

Y-27500 10,000 ct 10,000 ct 2500 .25 .2 .1 1.0 1000 1200 300 1:1 2:1 15.23 

Y-27505 *10.000 ct 10.000 ct .25 .2 .1 1.0 1000 1200 1:1 - 16.98 

Y-27510 15,000 ct 400 ct 100 .1. .1. .1 .82 1500 48 12 6.12:1 12.24:1 15.23 

Y-27515 15,000 ct 500 ct 125 .16 .16 .1 .82 1500 '0 15 5.48:1 10.95:1 15.23 

Y-27520 15.000 ct 600 ct 150 .1. .1. .1 .82 1500 72 IB 5:1 10:1 15.23 

Y-27525 15,000 ct 10.000 ct 2500 .1. .16 .1 .82 1500 1200 300 1.2:'..:1 2.45:1 16.98 

Y-27530 *15,000 ct 15.000 ct - • 1. .1 • .1 .82 1500 1800 1:1 16.98 

Y-27535 15.000 ct 15,000 ct 3750 .16 .1. .1 .82 1500 IBOD 450 1:1 2:1 16.9B 
Y-27540 16,000 ct 1000 ct 250 .15 .15 .1 .8 1600 120 30 4:1 8:1 15.78 
Y-27545 20,000 ct 500 ct 125 .125 .125 .1 .7 2000 .0 15 6.33:1 12.65:1 15.23 
Y-27550 20,000 ct 600 ct 150 .125 .125 .1 .7 2000 72 18 5.77:1 11.55:1 15.23 
Y-27555 20,000 ct 800 ct 200 .125 .125 .1 • 7 2000 9 • 24 5:1 10:1 12.11 
Y-27560 20.000 ct 1000 ct 250 .125 .125 .1 .7 2000 120 30 4.47:1 8.94:1 15.23 
Y-27S65 20, 000 ct 5000 ct 1250 .125 .125 .1 .7 2000 '00 150 2:1 4:1 15.23 
Y-27570 20,000 ct 10,000 ct 2500 .125 .125 .1 .7 2000 1200 300 1.41:1 2.83:1 15.23 
Y-27575 *20,000 ct 20,000 ct .125 .125 .1 .7 2000 2400 - 1:1 15.23 
Y-27580 25.000 ct SOD ct 125 .1 .1 .1 .'3 2500 '0 15 7.07:1 14.14:1 ." 
Y-27585 25.000 ct 1000 ct 250 .1 .1 .1 .'3 2500 120 30 5:1 10:1 15.23 

Y-27590 30, ODD ct 50 ct 12.5 .08 .08 .OB .58 3000 , 1.5 24.5:1 49:1 15.23 

Y-27595 30, DOD ct 1200 ct 300 .08 .08 .08 .58 3000 144 3' 5:1 10:1 15.23 
Y-.276DO 30,000 ct 500 ct 125 .08 .08 .08 .58 3000 .0 15 7.75:1 15.5:1 15 • .23 
Y-27605 30,000 ct 200 ct 50 .08 .08 .08 .58 3000 24 • 12.25:1 24.5:1 15.23 
Y-.27610 30,000 ct 5000 ct 1250 .08 .08 .08 .58 3000 600 150 2.45:1 4.9:1 16.98 

Y-27615 30.000 ct 10,000 ct 2500 .08 .08 .08 .58 3000 1200 300 1. 73:1 3.46:1 16.98 

Y-27620 *30,000 ct 30.000 ct .08 .08 .08 .58 3000 3600 - 1:1 - 16.98 

Y-27625 40.000 ct 400 ct 100 .06 .0' .0. .5 4000 48 12 10:1 20:1 16.98 

Y-27630 40,000 ct 2.000 ct 500 .0' .0' .0' .5 4000 24" .0 .47:1 8.94:1 ~6.98 

Y-27635 40,000 ct 4,000 ct 1000 .0' .0. .0' .5 4000 480 120 3.16:1 6.32:1 17.62 

Y-27640 40, 000 ct 20,000 ct 5000 .0. .0' .0. .5 4000 2400 '00 1.41:1 2.83:1 16.98 

Y-27645 *40,000 ct 40,000 ct .0' .0. .0' .5 4000 4800 1:1 - 16.98 

Y-27650 50,000 ct 200 ct 50 .05 .05 .05 .45 5000 24 • 15.8:1 31.6:1 18.56 

Y·27655 50,000 ct 500 ct 125 .05 .05 .05 .45 5000 '0 15 10:1 20:1 18.56 

Y-27660 50,000 ct 600 ct 150 .05 .05 .05 .45 5000 72 18 9.13:1 18.26:1 18.56 

Y·27665 60, 000 ct 15 .. 000 ct 3750 .04 .04 .04 .41 6000 1800 450 2:1 4:1 18.56 

Y-27670 62,500 ct 50 ct 12.5 .04 .04 .04 . ., 6250 , 1.5 35.4:1 70,7:1 18.56 

Y-27675 80, ODD ct 15,000 ct 3750 .03 .03 .03 .35 8000 1800 450 2.3:1 4.6:1 18.56 

Y-27680 90,000 ct 10, 000 ct 2500 .028 ,028 .028 .33 9000 1200 300 3:1 6:1 18.56 

Y-27685 95, 000 ct 15,000 ct 3750 .026 ,026 .026 .32 9500 1800 450 2.52:1 5.03:1 18.56 

Y-27690 100,000 Ct 60 ct 15 ,025 ,025 .025 .31 10, 000 7.2 1.8 110.8:1 81.6:1 19.49 

Y-27695 100, 000 ct 100 ct 25 ,025 .025 .025 .31 10.000 12 3 31.6:1 63.2:1 19.49 

Y-27700 100, 000 ct 500 ct 125 .025 .025 .025 .31 10,000 '0 15 14.1:1· 28.3:1 19.49 

Y-27705 100.000 ct 10,000 ct 2500 .025 .025 .025 .31 10,000 1200 300 3.16:1 6.32:1 19.49 
Y-SHIELD MU-ME"rAL SHIELD .37." DIA. X .46" HT. (9.4MM DIA. X 11.7MM HT.) SINGLE SHIELD 1.79 

YXX-SHIELD MU-METAL SHIELD .395" PIA. X .47" HT. (lO.lMM DIA. X 11.9"MM HT.) USE WITH Y-SHIELD FOR DOUBLE SHIELDING 1.79 

*""Discount Prices: 1-9 Net: 10·24 less 101(,: 25·49 less 1670: 50·99 Jess 2370; 100-499 less 30?(
Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. P.O. Box 1206 

INDUCTORS V-Series INDUCTANCE DC CURRENT 
ALL INDUCTORS HAVE SPLIT WINDINGS Plug-In HENRIES rna 

BOT 
AND MEASUREMENTS ARE LISTED FOR 

{ .075 10 H SERIES AND PARALLE L CONNECTIONS. SERIES 
Y-27750 .0' 30 

TWO VALUES OF INDUCTANCE, { .018 20 
EACH AT A PARTICULAR VALUE PARALLEL .015 '0 

OF DC CURRENT, ARE LISTED 
FOR EACH INDUCTOR. SERIES { .3 4 

Y-27760 .15' 20 

PARALLEL· { .075 8 
.04 40 

SERIES { 3.5 2 

Y-27770 1.0 5 

{ 0.9 4 
PARALLEL 0.25 10 

SERIES { '.0 2 

Y·27780 
1.5 5 

BARALLEL { 1.5 4 
0.38 10 

SERlES {2~ 1 
3 Y·27790 

U 2 PARALLEL 8 

* INCLUDES 
ELECTROSTATIC SHIELD 

DC RESISTANCE PRICE·S 
OHMS 1·9* .... 

10.5 
11.56 

2 •• 

25 
12.84 

6.2 

560 
12.84 

140 

2100 
12.84 

525 

5100 
15.78 

1275 

5600 

PICO's 
ultra-miniature· 
transfanners 

YSERIES 
Plug-In 

SCHE ..... TIC fOR TRA.NSFORMERS SCHEMATIC FOR ntANSFORMERS 
WlTIl SPUT SECONDARIES WITH EL£CTROSTATIC SHIELD :j c: :jC c: 3 I 7 

4 

SCHEMATIC FOR iNDUCTORS 

I~2 . SERIES CONNECT! 

4 7 
ON 

1~2 
4 PARALLEL 

7 CONNECTION 

FEATURES , 
0 EXTREME RESISTANCE TO THERMAL SHOCK 

0 ULTRA MlNlATURE SIZE 

0 PICO 15 APPROVED QPL SOURCE (MIL-T-27) 

0 MAGNETIC SHIELDS AVAILABLE 

0 ELECTROSTATIC SHIELDING CAN BE ADDED 

0 VARIATION OF STANDARD DESIGNS AVAILABLE 

0 PRIMARY AND SECONDARY WINDINGS CAN BE 
USED EITHER AS INPUT OR OUTPUT 

0 SPECIAL PRODUCTION TECHNIQUES ENSURE 
UNIFORM SIZE AND LEADS WHICH ARE FREE OF 
ENCAPSULANT. NO MENISCUS IN LEAD AREA. 

0 EVERY UNIT IN Tins CATALOG CAN BE MADE WITH 
A 300 THERMAL CYCLE GUARANTEE USING PICO'S 
SPECIAL SR CONSTRUCTION. CONTACT FACTORY 
FOR DETAILS 

This Product is Patente$i 

DeliverY- week 
o"e stoCk to 

PICO 
Electronics, 'nc. 

453 N. MacQuesten Pkwy. 
Mt. Vernon, N.Y.10552 

~ , 
phone 

9146995514 - -

. mediate 
For 1m . g 

'naarll' engl. tanCe 
aSSIS laCa 
ortO P der-' an or 

" free 
call 10 1 01 0&4 

~ 800~43 
....... 
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5600 TRANSFORMERS 5600 

PICO's PICO PART NUMBER SECONDARY POWER WATTS 
SECONDARY' TURNS RATIO PICO 

IMPEDANCE DC PRIM/SEC PRICES 1-9 ••• 
ultra-miniature OHMS 400 300 PRIMARY PRIMARY RESISTANCE 

P-Serlas PRIMARY SPLIT UNBALANCED DC OHMS SEC SEC 
transfonllers 1KHz Hz Hz 

L-Serlas Insulated IMPEDANCE WINDINGS ... ,,' on' DC CURRENT RESISTANCE SER PAR SER PAR L- P-
Plug-In Laads OHMS SER PAR blah'r ~tgh.r .... ' rna OHMS CONN CONN CONN CONN Sarlal Series 

L SERIES 
L-8203 . P-9203 20 CL '8 ct 2 .6 .4 .3 30.0 2 1.2 ., 1.58:1 3.16:1 14.38 13.89 

L-8205 P-9205 20 ct 20 ct 5 .6 .4 .3 30.0 2 2.8 .7 1:1 2:1 14.38 13.89 
Plug-In L-8210 P-9210 32 ct 32 ct 8 .6 .4 .3 23.0 3.3 4.5 1.13 1:1 2:1 14.38 13.89 

d~~,T~ L·8215 P-9215 40 ct 40 ct 10 .6 .4 .3 21.0 3.7 5 1.25 1:1 2:1 14.38 13_89 

.~. J) L-8218 P-9218 48 ct 16 ct 4 .6 .4 .3 19.0 3.75 3 .75 .1.73:1 3.46:1 14.38 1'.89 

L-8220 P-9220 50 ct 50 ct 12.5 .6 .4 .3 19.0 5 7 1.75 1:1 2:1 14.38 13.89 

(0.51) 
L-8225 P-9225 80 ct 32 ct 8 .6 .4 .3 15.0 7.5 4.3 1.13 1.58:1 3.16:1 14.38 13.89 

1.00"'!.25" L-8228 P-9228 100 ct 40 ct 10 .6 .4 .3 1'.0 10.8 5 1.25 1.58:1 '.16:1 14.38 13.89 

. - ~.") L-8230 P-9230 100 ct 100 ct 25 .6 .4 .3 13.0 10.8 12 3 1:1 2:1 14.38 13.89 

L-8235 P-9235 120 ct 12.8 ct 3.2 .6 .4 .3 12.0 9.3 2.2 55 3.06:1 6.12:1 14.38 13.89 

L-8240 P-9240 120 ct 60 ct 15 .6 .4 .3 12.0 9 7.2 1.8 1.41:1 2.83:1 14.38 IS.89 
.35"DIA .218" DIA .. -~ .. - L-8245 P-9245 120 ct 120 ct 30 .6 .4 .3 12.0 11.6 13 3.3 1:1 2:1 14.38 13.89 

L-8250 P-9250 150 ct 12 ct 3 .6 .4 .3 11.0 11.2 2.2 .55 .3.54:1 7.08:1 14.38 1'.89 

450 .'1. L-8255 P-9255 150 ct 50 ct 12.5 .6 .4 ., 11.0 13 6.8 1.7 1.73:1 3.46:1 14.38 13.89 

·L-8260 P-9260 150 ct 100 ct 25 .6 .4 .3 11.0 13 11.8 3 1.22:1 2.45:1 14.38 13.89 

WHITE DOT AT'TERMINAL n L-8265 P-9265 150 ct 150 ct 37.5 .6 .4 .3 11.0 13 18.3 4.6 ,1:1 2:1 14.38 1'.89 
TERMINALS CLOCKWJSE FROM 

L-8270 P-9270 150 ct 600 ct 150 .6 .4 11. 0 13 75 19 1:2 1:1 14.38 13.69 PINfl .3 
L-8275 P-9275 200 ct 200 ct 50 .6 ;4 .3 10.0 19 21.3 5.4 1:1 2:1 14.38 13.89 

P SERIES L-8280 P-9280 300 ct 12 ct 3 .6 .4 .3 8.0 24 1.7 .43 15:1 10:1 14.38 13.89 

Insulated L-8285 P-9285 300 ct 50 ct 12.5 .6 .. .3 8.0 30 6.8 1.7 2.45:1 4.9:1 14.38 13.89 

Leads L-8290 1'-9290 300 ct 150 ct 37.5 .6 .4 .3 8.0 30 18 4.6 1.41:1 2.83:1 14.38 13.69 
L-8295 P-9295 300 ct 300 ct 75 .6 .4 .3 8.0 30 34 8.5 1:1 2:1 14.38 13.89 

""~O .5 ± .01002.7 ±.o.25) L-8300 P-9300 300 ct 600 ct 150 .6 .4 .3 8.0 30 60 15 1:1.41 1.41:1 14.38 13.89 
CIA ~ L-8305 P-9'05. 320 ct 12.8 ct 3.2 .6 .4 .3 7.5 31 1.7 .43 5:1 10:1 14.38 13.89 

-*---- L-8310 P-9310 400 ct 40 ct 10 . .6 .4 .3 7.0 41 4.5 1.13 3.16:1 6.32:1 14.36 13.89 

35"MAX 18.9 MAX) L-8315 P-9315 400 ct 120 ct 30 .6 .4 .3 7.0 41 12 3 1. 83:1 3.65:1 14.38 13.89 

I~r-
L-8320 P-9320 400 ct 200 ct 50 .6 .4 .3 7.0 41 21.3 5.4 1.41:1 2.83:1 14.38 13.89 

L-8325 P-9325 400 ct 400 ct 100 .6 .4 .3 7.0 41 '7.5 9.4 1:1 2:1 14.38 13.89 

L-8330 P-9330 400 ct 1000 ct 250 .6 .4 .3 7.0 41 96 24 '1:1.58 1.26:1 14.38 13.89 

L-8335 P-9335 400 ct 2000 ct 500 .6 .4 .3 7.0 41 212 53 1:2.24 1:1.12 14.38 13.89 
2 - • 

-41 
138.1 ±6.35) L-8340 P-9340 400 ct 4000 ct 1000 .6 . .4 .3 7.0 375 94 11:3.16 1:1.58 14.38 13.89 

L ~ 
L-8342 P-9342 500 ct 12.8 ct 3.2 .6 .4 .3 6.0 . 48 1.7 .43 ·£.25:1 12.5:1 14.38 13.89 

L-8344 P-9344 500 ct 16 ct 4 .6 .4 .3 6.0 48 1.9 .5 5.6:1 11.2:1 14.38 13.89 

L-8345 P-9345 500 ct 50 ct 12.5 .6 .4 .3 6.0 39 6.8 1.7 3.16:1 6.32:1 14.38 13.89 

L-8347 P-9347 500 ct 150 ct 37.5 .6 .4 .3 6.0 48 18 4.6 1.83:1 3.65:1 14.38 13.89 

L-8,50 P-9350 500 ct 500 ct 125 .6 .4 .3 6.0 48 54 13.5 1:1 2:1· 14.38 13.89 

Dimensions are in inches (MM) L-8355 P-9355 ~500 ct 500 ct - .6 .4 .3 6.0 48 68 - 1:1 - 14.98 14.38 

L-8,60 P-9360 500 ct 600 ct 150 .6 .4 .3 6.0 48 59 15 1:1.1 1.83:1 14.38 14.36 

- L-8365 P-9365 600 ct 12.8 ct 3.2 .6 .4 .3 5.5 53 1.7 .43 6.85:1 13.7:1 14.38 14.38 

L-8367 P-9367 600 ct 30 ct 7.5 .6 .4 .3 5.5 53 4.2 1.1 4.47:'1 8.94:1 14.38 14.38 
SPECIFICATIONS 

48 ct 12 .6. 53 1.7 L-8370 P-9370 600 ct .4 .3 5.5 6.8 3: 54:1 7.07:1 14.38 14.38 

• MIL-T-27 • L-8375 P-9375 600 ct 200 ct 50 .6 .4 .3 5.5 53 21.3 5.3 1. 73:1 3.46:1 14.38 13.89 
All Units Meet MIL-T-27 L-8380" P-9380 600 ct 600 Ct 150 .6 .4 .3 5.5 57 79 20 1:1 2:1 14.38 ' 13.89 
and are Hermetically Sealed in a 

*600 ct 600 ct - .6 .4 .3 5.5 53 14.98 14.38 Metal Case. Audio Transformers L-8385 ** P-9385 75 . - 1:1 -
are Type TF5R21ZZ. L-8387 ** P-9387 600 ct 1200 ct 300 .6 .4 .3 5.5 53 105 26 1:1. 41 1.41:1 14.38 13.89 

• FREQUENCY RESPONSE: .. L-8'90 P-9390 640 ct 12.8 ct 3.2 .6 .4 .3 5.5 66 1.7 .43 7.07:1 14.14:1 14.38 13.89 
:!:.3db, 300 Hz - 75 KHz At L-8395 P-9395 700 ct 100 ct 25 .6 .4 .3 5.0 -69 12 3 2.65:1 5.29:1 14.38 13.89 
1.0 Milliwatt 

800 ct 7'5 14.38 13.89 L-8400 P-9400 12.8 ct 3.2 .6 .4 .3 5.0 1.7 .43 7.9:1 15.8:1 

• MAXIMUM DISTORTION: • L-8405 P-9405 800 ct 48 ct 12 .6 .4 .3 5.0 75 6.8 1.7 4.08:1 8.16:1 14.38 13.89 
5% With Rated Power Level at 1 KHz, 

L-8410 P-9410 800 ct 800 ct 200 .6 .4 
400 Hz. and 300 Hz 

.3 5.0 75 105 26 1:1 2:1 14.38 13.89 

L-8415 P-9415 900 ct 600 ct 150 .6 .4 .3 4.5 79 75 19 1.22:1 2.45:1 14.38 13.89 
• DIELECTRIC STRENGTH: .. L-8420 P-9420 1000 ct 12 ct, 3 .6 .4 .3 4.5 103 1.6 .4 9.13:1 18.3:1 14.38 13.89 
All Units Tested at 200 V RMS 

L-8425 P-9425 1000 ct 50 ct 12.5 .6 .4 .3 4.5 10, 6.4 1.6 4.47:1 8.94:1 14.38 13.89 

• INSULATION RESISTANCE: ... L-8430 P-9430 1000 ct 1000 ct 250 .6 .4 .3 4.5 103 115 29 1:1 2:1 14.38 13.89 
Greater than 10, 000 Megohms 

L-8435 P-9435 1060 ct 12.8 ct 3.2 .6 .4 .3 4.0 108 1.7 .43 9.1:1 18.2:1 1~.38 13.69 
at 300 V DC 

L-8440 P-9440 1200 ct 12.8 ct 3.2 .6 .4 .3 4.0 11, 1.7 .43 9.68:1 19.4:1 14.38 13.89 
• WEIGHT:. . . . . . . 

125 5 Grams L-8445 P-9445 1200 ct 500 ct .6 .4 ., 4.0 113 54 13.5 1.55:1 3.1:1 14.38 13.89 

L-8450 p'-945!> 1200 ct 1200 ct 300 .6 .4 .3 4.0 113 126 ,1.6 1:1 '2:1 14.38 13.89 
• .oPERATING TEMPERATURE: 

-5sO~ to 105°c (All Units Can Be 
L-8455 P-9455 *1200 ct 1200 ct - .6 .4 .3 4.0 111 125 - 1:1 - 14.98 14.38 

~;C~li~~i~~~)s S Requirements 
L-8460 P-9460 1500 ct 12 ct 3 .6 .4 .3 3.5 126 1.6 .4 11.2:1 22.4:1 14.38 13.89 

L-8485 P-9465 1500 ct 500 ct 125 .6 .4 .3 3.5 126 68 17 1.7':1 ,.46:1 14.38 13.89 

• TERMINALS: • .' . L-8470 P-9470 *1500 ct 600 ct - .6 .4 .3 3.5 126 94 - 1.58:1 - 14.~8 14.38 
Solid .016 Diamet ... ·r Conductor. L-8475 P-9475 *1500 ct 1500 ct - .6 .4 .3 3,5 126 176 - 1:1 - 14.98 14.38 
Conductor is Copp~r Clad Steel, 

P-9480 12.8 ct '.2 .4 14.38 13.89 Tinned 100%, Electroplated Per L-8480 1600 ct .6 .3 3.5. 130 1.7 .43 11.~:1 22.4:1 
MIL-T-I0727A and ASTM CCS B452. L·8483 P-9483 2000 ct 8 ct 2 .6 .4 .3 3.0 210 1.2 .3 15.8:1 31.6:1 14.38 13.89 

L-8485 P-9485 2000 ct 2000 ct 500 .6 .4 .3 3.0 198 218 55 1:1 2:1 14.38 13.89 
• THERMAL SHOCK: • .. . 

P-9490 
25 CY(fles, Method 107C, 1.-8490 *2000 ct 2000 ct - .6 .4 .3 3.0 198 .218 - 1:1 - 14.38 13.89 

MiL-STD-202D, Test Condition A-I L-B495 P-9495 2000 ct 8000 ct 2000 .6 .4 .S 3.0 198 850 213· 1:2 1:1 1,4.38 13.89 

L-8497 P-9497 2500 ct 2500 ct 625 .6 .. 4 .3 2.5 220 305 76 1:1 2:1 14.88 13.89 

This Product is Patented L-8500 ·P-9500 3000 ct 3000 ct 750 .6 .4 .3 2.5 243 335 84 1:1 2:1 14.38 13.89 

'* * * DIscount PrIces: 1-9 Net: 10-24 Jess 10%; 25·49 less 16%; nO-99 less 28%; 100-499 less 80% "~I~~X~~~Ii~~;'~~:;6~~ SCH~~~~ING 
Ordering Instructions: No minimum. Net 80 days F.O.B. Mt.·Vernon. New York. P .. O. Box 1206 APPLICATION 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y.10552· 914-699-5514 

1·2600 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

PICO PART NUMBER 
SECONDARY POWER WATTS SECONDARY 
IMPEDANCE DC 

OHMS 
400 300 PRIMARY PRIMARY RESISTANCE 

P·Serles PRIMARY SPLIT 
1KHz Hz Hz UNBALANCED DC OHMS 

L·Serles Insulated IMPEDANCE WINDINGS .. , .. , .. , DC CURRENT RESISTANCE SER PAR 
Plug·ln Leads OHMS SER PAR IIlahr hlghe' IIlgll" rna OHMS CONN CONN 

L·B505 P·9505 *3000 ct 3000 ct · .6 .4 .3 2.5 304 335 · 
L·B510 P·9510 3600 ct 3600 ct 900 .6 . .4 .3 2.5 330 366 92 

L·B512 P·9512 4000 ct 16 ct 4 .6 .4 .3 2.0 350 3 .75 

L·3514 P·9514 4000 ct 600 ct 150 .6 .4 .3 2.0 350 76 19 

L·8515 P·9515 4000 ct 1000 ct 250 .6 .4 .3 2.0 350 U5 29 

L·B520 p·9520 *4000 ct HOOD ct · .6 .4 .3 2.0 350 lU62 -
L·B525 P·9525 5000 ct 500 ct 125 .6 .4 .3 2.0 350 67 17 

L·8530 P·9530 5000 ct 5000 ct 1250 .6 .4 .3 2.0 390 538 135 

L-8535 P·9535 7500 ct 50 ct 12.5 .6 .4 .3 1.5 600 7 1.75 

L·B540 P-9540 7500 ct 100 ct 25 .6 .4 .3 1.5 600 12 3 

L-8545 P·9545 7500 ct 600 ct 150 .6 .4 .3 1.5 600 7B 19.5 

L-8550 P·9550 '1500 ct 2500 ct 625 .6 .4 .3 1.5 600 305 77 

L·B555 P·9555 ·7500 ct 7500 ct · .6 .4 .3 1.5 750 B2B · 
L·B560 P·9560 8000 ct 12.8 ct 3.2 .6 .4 .3 1.5 750 1.7 .43 

L·B565 P·9565 8000 ct 1000 ct 250 .6 .4 .3 1.5 750 U5 29 

L-8570 P-9570 *SOOO ct 1200 ct · .S .4 .3 1.5 750 15B · 
L·B575 P·9575 *9000 ct 9000 ct · .6 .4 .3 1.4 796 1100 · 
L·B5BO P-95BO 10, 000 ct 12.8 ct 3.2 .S .4 .3 1.4 104B 1.7 .43 

L·8585 P·95B5 10,000 ct 16 ct 4 .6 .4 .3 1.4 104B 3 .75 

L·B590 P-9590 10, 000 ct 100 ct 25 .S .4 .3 1.4 B39 12 3 

L·B595 ·P·9595 10,000 ct 200 ct 50 .6 .~ .3 1.4 839 27 6.7 

L·B600 ·P·9S00 10,000 ct 500 ct 125 .6 .4 .3 1.4 B50 67 17 

L·8605 P-9605 10,000 ct 600 ct 150 .6 .4 .3 1.4 B50 74 IB.5 

L·B61O P·9610 10,000 ct 1000 ct 250 .S .4 .3 1.4 B50 115 29 

L-8615 P·9615 10,000 ct 1200 ct 300 .S .4 .3 1.4 B50 15B 39.5 

L·B620 P·9620 10,000 ct 1500 ct 375 .6 .4 .3 1.4 B50 177 44 

L·B625 P·9625 10,000 ct 2000 ct 500 .6 .4 .3 1.4 850 255 64 

L-8630 P·9630 10,000 ct 5000 ct· 1250 .6 .4 .3 1.4 850 630 15B 

L·B635 P·9635 10,000 ct 7500 ct 1875 .6 .4 .3 1.4 B'50 772 193 

L·B640 P·9640 la, 000 ct 10, 000 ct 2500 .6 .4 .3 1.4 866 1215 304 

L·B645 P·9645 *10,000 ct 10,000 ct - .6 .4 .3 1.4 1060 1215 · 
L·B650 P·9650 15,000 ct 400 ct 100 .6 .4 .3 1.0 1305 47 12 

L·B652 P·9652 15,000 ct 500 ct 125 .6 .4 .3 1.0 1305 53 13 

L·B655 P.9655 15,000 ct 600 ct 150 .6 .4 .3 1.0 1305 72.5 18 

L·B660 P·9660 15,000 ct 10,000 ct 2500 .6 .4 .3 1.0 1305 1215 304 

L·8665 P-96ij5 *15,000 ct 15,000 ct - .6 .4 .3 1.0 1305 1800 · 
L·BS70 P·9670 15,000 ct 15,000 ct 3750 .6 .4 .3 1.0 1305 1800 450 

L·B675 P·9675 16,000 ct 1000 ct 250 .8 .4 .3 1.0 1343 115 29 

L·BSBO P-96BO 20,000 ct 500 ct 125 .5 .4 .3 1.0 1560 68 17 

L-8685 P-9685 20,000 ct 600 ct 150 .5 .4 .3 1.0 1560 75 19 

L-B690 P-9690 20,000 ct 800 ct 200 .5 .4 .3 1.0 1560 108 27 

L·B695 P·9695 20, 000 ct 1000 ct 250 .5 .4 .3 1.0 1560 121 30.5 

L·8700 P·9700 20,000 ct 5000 ct 125b .5 .4 .3 1.0 1560 672 16B 

L·B705 P·9705 20, 000 ct 10,000 ct 2500 .5 .4 .3 1.0 1560 1520 3BO 

L·87l0 P-97l0 *20,000 ct 20,000 ct · .5 .4 .3 1.0 1560 2727 682 

L·B7l5 P·Y715 25,000 ct 500 ct 125 .4 .4 .3 0.8 2170 68 17 

L·B720 P·9720 25, 000 ct 1000 ct 250 .4 .4 .3 0.8 2170 120 30 

L-8725 P·9725 30,000 ct 50 ct 12.5 .33 .33 .3 O.B 2400 7 1.75 

L·8730 ·P·9730 3D, 000 ct 1200 ct 300 .33 .33 .3 O.B 2400 156 39 

L-8732 P·9732 30,000 ct 500 ct 125 .33 .33 .3 0.8 2400 6B 17" 

L·B734 ·P·9134 30,000 ct 200 ct 50 .33 .33 .3 O.B 2400 29 7.2 

L·B735 P·9735 30,000 ct 5000 ct 1250 .33 .33 .3 O.B 2400 673 169 

L·8740 P·9740 30, 000 ct 10,000 ct 2500 .33 .33 .3 0.8 2400 1520 3BO 

·L-B745 ·P·9745 *30,000 ct 30,000 ct · .33 .33 .3 O.B 3000 3310 · 
L·B750 P·9750 4~, 000 ct 400 ct 100 .25 .25 .25 0.7 3400 57 14.a 

L·B755 l'-Y"/bb 40,000 ct 2000 ct 500 .25 .25 .25 0.7 3400 268 67 

L-8760 P-9760 40, 000 ct 4000 ct 1000 .25 .25 . 2' 0.7 3400 476 U9 

L·B765 P-9765 40, 000 ct 20, 000 ct 5000 .25 .25 .25 0.7 3400 2700 675 

L·B770 P·9770 *40, 000 ,ct 40,000 ct · .25 .25 .25 0.7 3400 4750 

L·B775 P·9775· 50.000 ct 200 ct 50 .2 .2 .2 0.6 4B50 27 6.7 

L·B777 P·9777 50, 000 ct 500 ct' 125 .2 .2 .2 0.6 4B50 6B 17 

L·B779 P·9779 50,000 ct 600 ct 150 .2 .2 .2 0.6 4B50 75 18.5 

L-B7BO P·9780 60,000 ct 15,000 ct 3750 .16 .16 .15 0 •• 5275 2250 563 

L-8785 P-9785 62,500 ct 50 ct 12.5 .16 .16 .16 0.5 5445 B.7 2.' 
L-8787 P-97B7 80,000 ct 15,000 ct 3750 .12 .12 .12 0.4 6130 2250 563 

L·8790 P·9790 90,000 ct 10, 000 ct 2500 .1 .1 .1 0.4 B140 1520 3BO 

L·B795 P·9795 95,000 ct 15, 000 ct 3750 .1 .1 .1 0.4 8400. 2250 563 

L·BBOO P·9BOO 100,000 ct 60 ct 15 .1 .1 .1 0.4 8750 9.2 2.3 

L·BB05 P·9B05 100,000 ct 100 ct 25 .1 .1 .1 0.4 B750 15 3.B 

L·8BI0 P-981D 100,000 ct SOD c~ 125 .1 .1 .1 0.4 B750 6B 17 

L·BBI5 P·9B15 100,000 ct 10. 000 ct 2500 .1 .1 .1 0.4 B750 1535 3B5 

L,SHIELD MU·METAL SHIE LD .53" d X. 41" h (13.46 mm d X 10.41 mm h) 

P·SHIELD MU·METAL SHIELD. 53" d X .41" h (13.46 mm ~ X 10.41 mm h) 

'INCLUDES ELECTROSTATIC SHIElD 

...... Discount Prices: 1·9 Net; 10·24 less 10%; 25·491e8s 16%; 50·99 less 23%; 100·499 less ~O% 

Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. P.O. Box 1206 

TURNS RATIO PICO 
PRIM/SEC PRICES 1·9'" 

SEC SEC 
SER PAR L· p. 

CONN CONN Series Series 

1:1 · 14.98 14.38 

1:1 2:1 14,38 13.89 

15.B:l 31.6:1 14.38 13.89 

2.58:1. 5.16:1 14.38 13.89 

2:1 4:1 l4.38 13.89 

1:1.41 · 14.98 14.38 
3.16:1 6.32:1 14.38 13.89 

1:1 2:1 14.38 13,89 

12.2:1 24.5:1 15.96 15.49 

8.66:1 17.3:1 15.96 15.49 

3.54:1 7.07:1 15.96 15.49 

1.73:1 3.46:1 15.96 15.49 

1:1 · 17.09 15.95 

25:1 50:1 15.96 15.49 

2.B3:1 5.66:1 15.96 15.49 

2.58:1 · 17.09 15.95 
1:1 · 17.09 15.95 

2B:l 56:1 15.96 15.49 

25:1 50:1 15.96 15.49 

10:1 20:1 15.96 15.49 

7.07:1. 14.14:1 15.96 15.49 

4.47:1 B.94:1 15.96 15.49 

4.08:1 8.16:1 15.96 15.49 

3.16:1 6.32:1 15.96 15.49 

2.B9:1 5.77:1 15,96 15.49 

2.5B:l 5.16:1 15.96 15.49 
2.24:1 4.47:1 15.96 15.49 
1.41:1 2.B3:1 15.96 15.49 

1.15:1 2.3:1 15.96 15.49 

1:1 2:1' 15.96 15.49 

1:1 · I 17.09 15.95 

6.12:1 12.24:1 15.96 15.49 

5.4B:l 10.95:1 15.96 15.49 

5:1 10:1 15,96 15.49 

1.22:1 2.45:1 15,96 15.49 

1:1 · 17.09 15.95 
1:1 2:1 15.96 15.49 

4:1 B:l 15.96 15.49 

6.33:1 12.65:1 17.09 15.95 

5.77:1 11.55:1 17.09 15.95 

5:1 10:1 17.09 15.95 

4.47:1 B.94:1 17.09 15.95 

2:1 4:1 17.09 15.95 

1.41:1 2.B3:1 17.09 15.95 

1:1 - 17.76 17.09 

7.07:1 14.14:1 17.09 15.95 
5:1 10:1 17.09 15.95 

24.5:1 49:1 17.76 17.09 

5:1 10:1 17.76 17.09 

7.75:1 15.5:1 17.76 17.09 

12.25:1 24.5:1 17.76 17.09 

2.45:1 4.9:1 17.76 11.09 

1.73:1 3.46:1 17.76 17.09 

1:1 · 19.08 17.94 

10:1 20:1 19.08 17.94 

4.47:1 B.94:1 19.08 17.94 

3.16'1 6.32:1 19.08 17.94 

1.41:1 2.B3:1 19.08 17.94 

1:1 - 21.27 20.34 

:15.B:l 31.6:1 21.27 20.34 

10:1 20:1 21.27 20.34 

9.13:1 IB.26:1 21.27 20.34 

2:1 4:1 22.94 22.37 

35.4:1 70.7:1 22.94 22.37 

2.3:1 4.6:1 22.94 22.37 

3:1 6:1 24.09 23.22 

2.52:1 5.03:1 24.09 23.22 

40.B:l 81.6:1 24.09 23.22 

31.6:1 63.2:1 24.09 23.22 

14.1:1 2B.3:1 24.09 23.22 

3.16:1 6.32:1 24.09 23.22 

1.80 

1.79 

5600 

L SERIES P SERlE S 
d Plug-In Insulate 

Leads 

I p-

! ~ 
SCHEMATIC FOR TRANSFORMERS 

WITIf SPUT SECONDARIES 

PICO-I. PICO-P 

:31IE~ 
BR~N31ICYELWW 

WHITE 
RED BLACK 

BLUE COREEN 

SCHEMATIC FOR TRANSFORMERS WITH ELECrnOOTATJC SHtELD 

PICO-L PICO-P 

:3IiE: .R~N3'IEmww I 
RED I BLACK 

BLUE : OREEN . WRITE 

FEATURES 

o EXTREME RESISTANCE TO 
THERMAL SHOCK 

o ULTRA MINIATURE SIZE 

o PICO IS APPROVED 
QPL SOURCE (MIL·T-27) 

o MAGNETIC'SHIELDS AVAILABLE 

• ELECTROSTATIC SHIELDING 
CAN BE ADDED 

o VARIATION OF STANDARD 
. DESIGNS AVAILABLE 

o PRIMARY AND SECONDARY 
WINDINGS CAN BE USED EITHER 
AS INPUT OR OUTPUT 

o SPECIAL PRODUCTION 
TECHNIQUES ENSURE UNIFORM 
SIZE AND LEADS WHICH ARE 
FREE OF ENCAPSULANT. 
NO MENISCUS IN LEAD AREA. 

o EVERY UNIT. IN THIS CATALOG 
CAN BE MADE WITH A 300 
THERMAL CYCLE GUARANTEE 
. USING PlCO'S SPECIAL SR 
CONSTRUCTION. CONTACT 
FACTORY FOR DETAIL'l. 

PICO 
Electronics, 
Inc. 
453 N. MacQuesten Pkwy . 
Mt. Vernon. N.Y. 1 0552 

phone 
914-699-5514 

~ 
1 'mmediate 

Fori • 
engineermg 
assistance 
or to place 

ariorder-
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5600 

PICO'. PieD PART NUMBER 

illlra-minialure K·Serlll' PRIMARY 
bansfanllerS Insulated N·Slrlls IMPEDANCE 

Leads Plug·ln OHMS 

K SERIES K·7203 N·6203 20 ct 

Insulated 
K-7205 'N-6205 20 ct 

K-7210 N-6210 32 ct 
Leads K-1215 N-6215 "40 ct 

""~O 
.K-72J.8 N-6218 48 ct 

.51.010112.7 ± 025) K-7220 N-6220 50 ct 
DIA ~ 

K-7225 N-6225 80 ct 

~, K-7228 N-6228 100 ct 

" .5 MAX 112.7 MAX) , K-7230 'N-6230 100 ct ,r K-7235 N-6235 120 ct 
'K-7240 N-6240 120 ct 

K-7245 'N-6245 120 ct 

K-7250 N-6250 150 ct 
1Y2 t 14 K-7255 N-6255 150 ct 

138.1 16.35) 

il 
K-7260 N~6260 150 ct 

K·7265 N·6265 150 ct 

K·7270 N-6270 150 ct 

K·7275 N-6275 200 ct 

K-7280 N-6280 300 ct 

N SERIES K-7285 N-6285 300 ct 

Plug-In' K-7290 N-6290 300d 

.5,,:1:.010" OIA K-7295 N-6,295 300 ct 
(12.7!0.25DIA)~ (1Z'.~'-::) K-7300 N-6300 300 ct 

.L 

~ 
K~7305 N-6305 320 ct .r. K~7310 N-6310 400 ct 

(0.51) 
1.00'·!.25" 

K-7315 ,N·6315 400 ct 

_ :135
) 

K-7320 N·6320 -400 ct 

K-7325 ' N·6325 400 ct 

K-7330 'N-6330 400 ct 

.35" OIA .21S" DIA 'K-7335 ,N'6335 400 ct 

' ... ~"~ K-7340 N-6340 400 ct 

K-7342 N-6342 ' 500 ct 

". K-7344 N-6344 SOD ct 

K-7345 N-6345 500 cf 
WHITE OOT AT TERMINAL .1 K-7347 
TERMlNAIB CLOCKWISE FROM 

N-6347 500 ct 

PIN 11 K-7350 N·6350 500 ct 

Dimensions are in inches (MM) K·7355 'N-6355 *500 ct 

K-7360 N~6360 500 ct 

K-7365 N-6365 600 ct 

SPECIFICATIONS K-7367 N-6367 600 ct 

K-7370 N-6370 600 ct 
• MJL-T-27 • . . .. . 

K-7375 N-6375' 600 ct 
All.u~ Meet MIL-T-27, 
and Are Hermetically Sealed In a K-7380 .. N-6380'" 600 ct 
Metal Case, Audio Transformers K-7385 .. N-6385 .. *600 ct 
Are Type.TF5R21ZZ. 

• FREQUENCY RESPONSE: • 
K-738e. .. N-6386u "'600,ct 

-!.3 db, 150 Hz - 75 KHz at i.o K-7387n N-6387n 600 ct 

Mllliwatt (When Primary Impedance K-7390 N-6390 640 ct ~ SOlC'Ohms,!3 db'150 Hz to 20 KHZ) 
K-7395 N·6395 700, ct 

• MAXIMUM DISTORTION: K-7400 N-6400 'SOD ct 
5% With Rated Power Level at 1 KHz, 
400 Hz and 150 Hz K-7405 N-6405 800 ct 

• DIELECTRIC STRENGTH: • 
K-7410 N-6410 800 ct 

All Units Tested at 200 V RMS K-7415 N-6415 900 ct 

• INSULATION RESISTANCE: K-7417 .. N.:.6417.", "'900 ct 
Greater Than 10,000 Megohms K-7420 N,6420 1000 ct 
at 300 V DC 

K-7425 N-6425 ' 1000 ct 
• WEIGHT: ... . . .. K-7430 N-6430 1000 ct 
7.5 Grams 

K-7435 N·6435 1060 ct 
• OPERATING TEMPERATURE: • 
_55°c to 105°c (All Units Can Be 

K-7440 N-B440 1200 ct' 

Supplted to Class S Requirements K-7445 N-6445 1200 ct 

13(JDc maximum) K-7450 N-6450 1200 ct 

K-7455 N-,6455 *1200 ct 
• TERMINALS: • K-7460 N-B4BO 1500 ct Solid ;016 Diameh'r Conductor. 
Conductor 1s Copp~r Clad Steel, K-7465 N-6465 1500 ct 

'Tinned 100%; Electroplated Per 
MIL-T-I0727A and ASTM CCS 9452., K-7470 N·6470 *1500 ct 

K-7475 N-6475 *1500 ct 
• THERMAL SHOCK: • .. K-7480 'N-6480 1600 ct 
25 Cycles, Method 107C, 

K-7483 N-6483 2000 ct MIL-STD-202D, Test Condition A-I 
K·7485 N·6485 2000 ct ' 

\~ .. ;g K-7490 N-6490 "'2000 ct 

K-7495 N·6495 2000 ct 

, wee K-7497 N-6497 2500 ct SlocklO one 
K-7500 ·N·6500 3000 ct - K-7505 'N-6505 "'3000 ct 

K-7510 'N-6510 3600 ct 

Th'~s Product is Patented K-7512 'N-6512 4000 ct 

K-7514** ·N-651,4" 4000 ct 

"INCLUDES ELECTROSTATIC SHIELD , 
·"MINIATURIZED TELEPHONE COUPLING APPLICATION 

TRANSFORMERS 5600 

SECONDARY POWER WATTS SECONDARY TURNS RATIO PICO 
IMPEDANCE DC PRIM/SEC PRICES 1-9 ...... 

OHMS 400 150 PRIMARY PRIMARY RESISTANCE 
, SPLIT 1JCHz Hz Hz UNBALANCED DC OHMS SEC SEC 

WINDINGS ... on. ... DC CURRENT RESISTANCE SER PAR SER PAR K· N· 
SER ,PAR ...... '''''' IIIllIIer ma OHMS CONN CONN CONN CONN Slrlls Sirles 

8 ct 2 LO .75 .11 22.0 1.75 1.0 .25 ,1. 58:1 3.16:1 13.89 14.39 

20 ct 5 1.0 .75 .11 22.0 1.75 2.5 .63 1:1 2:1 13.89 14.39 

32 c:t 8 1.0 .75 .11 18.0 2.7 3.7 .93 1:1 2:1 13.89 14.39 

40 ct 10 1.0 .75 .11 16.0 3 5,2 1.3 1:1 2:1 13.89 14.39 

16 ct 4 1.0 .75 .. n 13.0 4.5 2.4 .6 1. 73:1 3.46:1 13.89 14.39 

50 ct 12.5 1.0 .75' .11 13.0 4.5 6.2 1.6 I:} 2:1 13.B9 14.39 

32 ct 8 1.0 .75 .'11 11.0 6.6 3.7 .93, 1. 58:1 3.16:1 13.89 14.39 

40 ct 10 1.0 .75 .11 10.0 9.7 5.6 1.4 1. 58:1 3.16:1 13.89 14.39 

100 ct 25 1.0 .75 .11 10.0 9.7 J1 2.8 1:1 2:1 13.89 14.39 

12.8 ct 3.2 1.0 .75 .l1 •. 0 10.8 1.6 .4 3. 06:1 6.12:1 13.89. 14.39 

60 ct 15 1.0 .75 .11 9.0 10.8 8.5 2.2 1.41:1 2.83:1 13.S9 14.39 

120 ct 30 1.0 .75 .ll 9.0 10.8 15 3.8 I:} 2:1 13.89 14.39 

12 ct 3 i.o '.75 .ll 8.0 13.5 1.75 .44 3. 54~1 7.08:1 13.89 14.39 

50 ct 12.5 1.0 .75 .l1 8.0 12 5.8 1.5 1. 73:1 3.48:1 13.89 14.39 

100 ct 25 1.0 .75 .11 8.0 12 13 3.3 1.22:1 2.44:1 13.89 14.39 

150 ct 37.5 1.0 .75 .n 8.0 12 20 5 1:1 2:1 13.89 14.39 
600 ct 150 1.0 .75 .11 8.0 12 82 20.5 1:2 1:1 13.lI9 14.39 

200 ct 50 1.0 .75 .n 7.0 17 24 6.0 1:1 2:1 13.89 14.39 

12 ct 3 1.0 .75 .11 5.0 30 1. 75 .44 5:1 10;1 13.89 14.39 

50 ct 12.5 1.0 .75 .11 5.0 27 6.2 1.6 2.45':1 4.9:1 13.89 14.39 

150 ct 37.51.0 .75 .n 5.0' 26 21 5.3 1.41:1 2.83:1 13.89 14.39 

300 ct ' 75 1.0 .75 .11 5.0 27 38 9.5 1:1 2:1 13.89 14.39 
600 ct 150 1.0 .75 .11 5.0 27 66 17 1:1.41 1.41:1 13.89 14.39 

12.8 ct 3,21.0 .75 .11 5.0 30 1. 75 .44 5:1 10:1 13.89 14.39 

40 ct 10 1.0 .75 .l1 5.0 39 4.3 1.1 3.16:1 6.32;1 13.89 14.39 

120 ct 30 1.0 .75 .11 5.0 30 14 3.5 1:83:1 3.65:1 13.89 14.39 

200 ct 50 1.0 .75 .n 5.0 39 24 6 1.41:1 2.B3:1 13.89, 14.39 

400 ct 100 1.0 .75 .11 5.0 39 42 10.5 1:1 2:1 13.89 14.39 

1000 ct 250 1. a .75 .11 5.0 39 109 28 1:1.58 1.26:1 13.89 14.39 

2000 ct ',500 1.0 .75 .11 5.0 39 1QR 49 1:2.24 1:1.12 13.89 14.39 

4~OO ct 1000' 1.0 .75 .ll- 5.0 39 436 109 1:3.16 1:1.58 13.89 14.39 
12.8 ct 3.2 1.0 .75 .11 4.5 43 1.6 .4 6.25:1 12.5:1 13.89 14.39 

16 ct 4 1.0 .75 .11 4:5 43 2.3 .56 5.6:1 11.2:1 13.89 14.39 

50 ct 12.5 1.0 .75 .n 4.5 43 5.8 ,.5 3.l6:1 6.32:1 13.89 14.39 

150 ct 37.5 1.0 .75 .11 4.5 43 19.8 5 1. 83:1 3.65:1 13.89 14.39 

500 ct 125 1.0 .75 .n 4.5 43 60 15 1:1 2:1 13.89 14.39 
500 ct - 1.0 .75 .n 4.5 43 60 - 1:1 '. 14.38 14.98 

600 ct 150 1.0 .75 ,11 4.5 43 66 17 1:1.1 1.83:1 13.89 14.39 

12.8 ct 3.2 1.0 .75 .11 4.0 68 1. 75 .44 6.85:1 13.7:1 13.89 14.39 

30 ct 7.5 1.0 .75 .11 4.0 60 3.7 .93 4.47:1 ,8.94:1 13.89 14.39 

48 ct '12 1.0 .75 .11 4.0 60 5.9 1.5 3.54:1 7.07:1 13.89 14.39 
200 ct 50 1.0 .75 .11 4.0 60 25 6,3 1. 73:1 3.46:1 i3.89 14.39 
600 ct' 150 1.0 .75 .n 4.0 60 66 17 1:1 2:1 13.89 14.39 
600 ct - 1.0 .75 .'11 4.0 60 68 - 1:1 - 14.38 14.98 

900 ct - 1.0 .75 .11 4.0 60 104 - 1:1.2~ - 14.38 14.98 

1200 ct 300 1.0 .75 .11 4.0 BO 116 29 1:1.41 1.41:1 13.89 14.39 

12.8 ct 3.2 1.0 .75 .11 4.0 69 1. 75 .44 7. 07:1 14.14:1 13.89 14.39 

100 ct 25 1.0' .75 .11 4.0 62 10.6 2.7 2.65:1 5.29:1 13.89 14.39 

12.8 ct 3.2 1.0 .75 .11 3.5 78 1.75 .44 7.91:1 15.8:1 13.89 14.39 

48 ~t 12 1.0 .75 .11 3.5 74 6 1;5 4.08:1 8.16:1 13.89 14.39 

800 ct 200 1.0 .75 .11 3.5 74 102 26 1:1 2:1 13.89 14.39 

600 ct 150 1.0 .75 .11 3.0 90 66 17 1.23:1 2.45: 1 13.89 14.39 
900 ct - 1.0 .75 .11 3.0 90 ,02 - 1:1 . 14.38 14.98 

12 ct 3 1.0 .75 .11 3.0 115 1.75 .44 9.13:1 18.26:1 13.89 14.39 

50 ct 12.5 1.0 .75 .11 3.0 100 5.8 1.5 4.47:1 8.94:1 13.89 14.39 

1000 ct 250 1.0 .75 .11 3.0 75 103 26 1:1 2:1 13.89 14.39 

12.8 ct 3.2 1.0 .75 .11 3.0, 115 1.75 .44 9.1:1 18.2:1 13.89 14.39 
12.8 ct 3.2 1.0 .75 .n 3.0 122 1.75 .44 9.B8:1 19.4:1 13.89 14.39 

SOD ct 125 1.0 .75 .11 3.0 113 63 16 1. 55:1 3.1:1 13.89 14.39 
1200 ct 300 l.0 .75 .11 3.0. 113 155 39 1:1 2:1 13.89 14.39 

1200 ct - 1.0 .75' .11 3.0 109 150 - 1:1 - 14.38 14.98 

12 ct 3 1.0 .75 .11 2.5 140 1.75 .44 11.18:1 22.36:1 13.89 14.39 

500 ct 125 1.0 .75 .11 2.5 150 60 15 1.73:1 3.46:1 13.89 14.39 

600 ct - 1.0 .75 .11 2.5 150 66 - 1.58:1 - 14.38 14.98 

1500 ct - 1.0 .75 .11 2.5 150 168 - 1:1 - 14.38 14.98 

12.8 ct 3.2 1.0 .75 .11 2.5 140 1.75 .44 11.18:1 22.36:1 13.89 14.39 

8 ct 2 1.0 .75 .11 2.0 250 1.0 .25 15.8:1 31.6:1 13.89 14.39 
2000 ct 500 1.0 .75 .11 2.0 185 ,255 64 1:1 2:1 13.89 14.39 
2000 ct - 1.0 .75 .n 2.0 175 240 - 1:1 - 14.38 14.98 

8000 ct 2000 1.0 .75 .11 2.0 185 1015 254 1:2 i:l 13.89 14.39 

2500 ct 625 1.0 .75 ;11 2.0 245 268 68 1:1 2:1 13.89 14.39 

3000 ct 150 1.0 .75 .11 1.8 267 295 74 1:1 2:1 13.89 14.39 

3000 ct - 1.0 .75 .n 1.8 267 36~ - 1:1 - ·14.38 14;98 

3600 ct 900 1.0 .75 .11 1.5 300 413 103 1:1 2:1 13.89 14.39 

16 ct 4 1.0 .75 .11 1.5 395 2.5 .B5 15.8:1 31.6:1 13.89 14.39 

600 ct 150 1.0 .75 .11 1.5 395' 66 17 2.58:1 5.i6:1 13.89 14.39 

...... D.seount PrJee.: 1·9 Net: 10·24 less 10%: 26·49 less, 16%: 60-99 less 28%: 100.499 less 80% 
Ordering Instructions: No minimum: Net 30 days F.O.B. Mt. Vernon, New York. P.o. Box 1206 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

1-2602 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

PICO PART NUMBER SECONDARY POWER WATTS SECONDARY 
IMPEDANCE DC 

OHMS 400 15D PRIMARY· PRIMARY RESISTANCE 
K·Series PRIMARY SPLIT 1KHz Hz Hz UNBALANCED DC OHMS 
Insulated N·Serles IMPEDANCE WINDINGS ... ... ,,' DC CURRENT RESISTANCE SER PAR 

Leads Plug·ln OHMS SER PAR blll"lr hlgller hlaller ma OHMS CONN CONN 

K-7515 N~6515 4000 ct 1000 ct 250 1.0 .75 .11 1.5 395 IDB 27 

K-7520' N-6520 *4000 ct 8000 ct · 1.0 .• 75 .11 1.5 390 955 

K-7525 N-6525 5000 ct 500 ct 125 1.0 .75 .11 1.3 450 62 16 

K-7530 N-6530 5000 ct 5000 ct 1250 1.0 .75 .11 1.3 450 620 155 

K-7535 N-6535 7500 ct 50 ct 12.5 1.0 .75 .11 1.0 670 6 1.5 
K-7540 N-6540 7500 ct 100 ct 25 1.0 .75 .11 1.0 670 11 2.8 

K·7545 ·N-6545 7500 ct 600 ct 150 1.0 .75 .11 1.0 670 66 16.5 

K-755D ·N-6SS0 7500 ct 2500 ct 625 1.0 .75 .11 1.0 670 26B 67 

K-7555 ·N-6555 *7500 ct 7500 ct · 1.0 .75 .11 1.0 670 925 · 
K-756D ·N-6S60 8000 ct 12.B ct 3.2 1.0 .75 .11 1.0 765 1.75 .44 

K-7565 N-6565 8000 ct 1000 ct 250 1.0 .75 .11 1.0 695 106 26.5 

K-7570 ·N-6570 *8000 ct 1200 ct · 1.0 .75 .11 1.0 715 153 

K-7575 N-6575 *9000 ct 9000 ct · 1.0 .75 .11 1.0 925 1020 · 
K-7530 N-6580 10,000 ct 12.8 ct 3.2 1.0 .75 .11 1.0 768 1.6 .4 
K-7585 N-6585 10,000 ct 16 ct 4 1.0 .75 .11 1.0 756 1.7 .43 

K-7590 N-6590 10, 000 ct 100 ct 25 1.0 .75 .11 1.0 7BO 10 2.5 
K-7595 N-6595 10,000 ct 200 ct 50 1.0 .75 .11 1.0 780 24 6 

K·76 00 N-6600 10,000 ct SOD ct 125 1.0 .75 .11 1.0 7BO 60 15 

K-7605 N-6605 10, 000 ct 600 ct 150 1.0 .75 .11 1.0 780 83 21 

K-7610 N-661O 10,000 ct 1000 ct 250 1.0 .75 .11 1.0 780 106 27 

K-7615 N-6615 10,000 ct 1200 ct 300 1.0 .75 .ll 1.0 780 145 36 

K-7620 N-6620 10,000 ct 1500 ct 375 1.0 .75 .11 1.0 780 160 40 

K-7625 N-6625 10,000 ct 2000 ct 500 1.0 .75 .11 1.0 780 300 75 

K-7630 N-6630 10,000 ct 5000 ct 1250 1.0 .75 .ll 1.0 780 610 153 

K-7635 N-6635 10, 000 ct 7500 ct 1875 1.0 .75 .11 1.0 .780 932 233 

K-7640 N-6640 10,000 ct 10,000 ct 2500 1.0 .75 .ll 1.0 780 1075 269 

K·7645 N·6645 *10,000 ct 10, 000 ct - 1.0 .75 .ll 1.0 715 985 · 
K-7650 N-6650 15,000 ct 400 ct 100 .66 .66 .11 0.8 1165 52 13 

K-7652 N-6652 15,000 ct 500 ct 125 .66 .66 .11 0.8 1165 60 15 

K-7655 N-6655 15, 000 ct 600 ct 150 .66 .66 .11 0.8 1165 80 20 

K-7660 N·6660 15,000 ct 10,000 ct 2500 .66 .66 .11 0.8 1165 1050 263 

K·7665 N-6665 *15, 000 ct 15, 000 ct · .66 .66 .11 O.B 1165 1600 

K-7670 'N-6670 15, 000 ct 15,000 ct 3750 .66 .66 .11 0.8 1165 1600 400 

K-7675 N-6675 16,000 ct 1000 ct 250 .62 .62 .11 O. B 1560 108 27 

K·76BO N·6680 20, 000 ct 500 ct 125 .5 .5 .11 0.7 1750 60 15 

K-7685 N-6685 20.000 ct 600 ct 150 .5 .5 .11 0.7 1750 82 20.5 

,K-7690 N-6690 20,000 ct 800 ct 200 .. 5 .5 .11 0.7 1750 98 24.5 
K-7695 N-6695 20, 000 ct 1000 ct 250 .5 .5 .11 0.7 1750 135 34 

K-7700 N~6700 20,000 ct 5000 ct 1250 .5 .5 .11 0.7 1750 610 153 

K·7705 N-6705 20,000 ct 10,000 ct 2500 .5 .5 .11 0.7 1750 1075 269 

K-7710 Nw 6710 "'20.000 ct 20.000 ct · .5 .5 .11 0.7 1715 2370 · 
K-7715 N-6715 25,000 ct 500 ct 125 .4 .4 .11 0.6 2470 60 15 

K-7720 N-6720 25,000 ct 1000 ct 250 .4 .4 .11 0.6 2470 106 27 

K-7725 N-6725 30,000 ct 50 ct 12.5 .33 .33 .11 0.5 2730 6.2 1.6 

K-7730 N-6730 30,000 ct 1200 ct 300 .33 .33 .11 0.5 2815 156 39 

K-7732 N·6732 30,000 ct SOD ct 125 .33 .33 .ll 0.5 2730 61 15.3 

K-7734 N-6734 30, 000 ct 200 ct 50 .33 .33 .11 0.5 2730 24 6 

K-7735 N-6735 30,000 ct 5000 ct 1250 .33 .33 .11 0.5 2730 620 155 

K-7740 N-6740 30, 000 ct 10,000 ct 2500 .33 .33 .11 0.5 2730 1090 272 

K-7745 N-6745 *30, 000 ct 30,000 ct · .33 .33 .11 0.5 2730 3740 · 
K-7750 N-6750 40.000 ct 400 ct 100 .25 .25 .11 0.5 3150 53 13 

K-7755 N·6755 40,000 ct 2000 ct 500 .25 .25 .11 0.5 3150 300 75 

K-7760 N-6760 40,'000 ct 4000 ct 1000 .25 .25 .11 0.5 3150 548 137 

K-7765 N·6765 40,000 ct 20,000 ct 5000 .25 .25 .11 0.5 3150 3075 769 

K-7770 N·6770 *40,000 ct 40, 000 c~ · .25 .25 .11 0.5 3940 4350 · 
K-7775 N·6775 50,000 ct 200 ct 50 .2 .2 .11 0.4 4275 24 6 
K·7777 N·6777 50,000 ct 500 ct 125 .2 .2 .11 0.4 4275 60 15 

K-7778 N-6778 50,000 ct 600 ct 150 .2 .2 .11 0.4 4275 82 21 

K·7779 N-6779 50,000 ct 50, 000 ct 12,500 .2 .2 .11 0.4 4500 6270 1568 

K-7780 N-6780 60,000 ct 15, 000 ct 3750 .16 .16 .11 0.4 5960 1650 412 

K-7785 N·6785 62, SOD ct 50 ct 12.5 .16 .16 .11 0.4 5960 6 1.5 

K·77B7 N-6787 80,000 ct 15,000 ct 3750 .12 .12 .11 0.3 7200 1690 423 

K·7789 N-6789 80,000 ct 80, 000 ct 20,000 .12 .12 .11' 0.3 7200 9920 24BO 

K·7790 N-679D 90,000 ct 10, 000 ct 2500 .11 .11 .11 0.3 7500 1350 33B 

K·7795 N·6795 95,000 ct 15, 000 ct 3750 .1 .1 .lD 0.3 9550 1635 410 

K-7800 N-6800 100, 000 ct 60 ct 15 .1 .1 .lD 0.3 la, 000 8.5 2.2 

K·7805 N·6805 100,000 ct 100 ct 25 .1 .1 .lD 0.3 10,000 14 3.5 

K·7810 N·6810 100, 000 ct 500 ct 125 .1 .1 .10 0.3 10,000 62 15.5 

K·7B13 N-6B13 100,000 ct 1000 ct 250 .1 ,I .lD 0.3 10, DOD 140 35 

K-7814 N-6814 lOa, 000 ct 2000 ct 500 .1 .1 .10 0.3 10,000 248 62 

K-7815 N-6815 100, 000 ct 10,000 ct 2500 .1 .1 .10 0.3 10, 000 1075 270 

K-7820 N-6820 l35,000 ct 82 ct 20.5 .074 .074 .074 0.25 13,700 9.5 · 2.4 

K-7823 N·6823 200,000 ct SOD ct 125 .05 .05 .05 0.2 17,340 75 19 

K·7825 ·N-6825 200,000 ct 1000 ct 250 .05 ,os .05 0.2 17,340 133 33 

K-7830 ·N-6830 200,000 ct 10,000 ct 2500 .05 .05 .05 0.2 17,340 1350 336 

K·7B35 N-6835 200. 000 ct 20,000 ct 5000 .05 .05 .05 0.2 17,340 3000 750 

K-7837 N-6837 250, 000 ct 200 ct 50 .04 .04 .04 0.2 17,340 2B 7 

K-7840 N-6840 250,000 ct 1000 ct 25Q .04 .04 .04 0.2 17.340 118 3D 

K·SHmLD MU-METAL SHIELD .53" d X ).·56" h (13.46 mm d X 14.22 mm h) 
N·SHIElD MU-METAL SHIE LD ~ 53" d X .56" h (13.46 mm d X 14.22 mm h) 

TURNS RATIO PICO 
PRIM/SEC PRICES 1·9 • • ¥ 

SEC SEC 
SER PAR K· N· 

CONN CONN Serle. Series 

2:1 4:1 13.89 14.39 

1:1.41 · 14.38 14.98 

3.16;1 6.32:1 13.89 14.39 

1:1 2:1 13.89 14.39 

12.25:1 24.5:1 15.49 15.96 

8.66:1 17.32;1 15.49 15.96 

3.54:1 7.07:1 15.49 15,96 

1.73:1 3.46:1 15.49 15.96 

1:1 · 15.95 17.09 

25:1 50:1 15.49 15.96 

2.83:1 5.66:1 15.49 15.96 

2.58:1 15.95 17.09 

1:1 · 15.95 17.09 

2B:1 56:1 15.49 15.96 

25:1 50:1 15.49 15.96 

10:1 20:1 15.49 15.96 

7.07:1 14.14:1 15.49 15.96 
4.47:1 8.94:1 15.49 15.96 
4.08:1 8.16:1 15.49 15.96 
3.16:1 6.32:1 15.49 15.96 
2.89:1 5.77:1 15.49 15.96 

2.58:1 5.16:1 15.49 15.96 
2.24:1 4.47:1 15.49 15.96 
1.41:1 2.63:1 15.49 15.96 
1.16:1 2.31:1 15.49 15.96 
1:1 2:1 15.49 15.96 

1:1 · 15.95 17.09 
6.12:1 12.25:1 15.49 15.96 
5.48:1 10.95:1 15.49 15.96 

.5:1 10:1 15.49 15.96 

1.22:1 2.45:1 15.49 15.96 

1:1 - 15.95 17.09 
1:1 2:1 15.49 .15.96 
4:1 8:1 15.49 15.96 

6.32:1 12.65:1 15.95 17.09 

5.77:1 11. 55:1 15.95 17.09 

5: 1· 10: 1 15.95 17.09 
4.47:1 8.94:1 15.95 17.09 
2:1 4:1 15.95 17.09 

1.41:1 2.83:1 15.95 17.09 

1:1 · 17.09 17.76 

7.07:1 14.14:1 15.95 17.09 
5:1 10:1 15.95 17.09 
24.5:1 49:1 17.09 17.76 

5:1 10:1 17.09 17.76 

7.7:1 15.5:1 17.09 17.76 

12.2:1 24.5:1 17.09 17.76 
2.45:1 4.9:1 17.09 17.76 

1. 73;1 3.46:1 17.09 17.76 

1:1 17.94 19.08 

10:1 20:1 17.94 19.08 

4.47:1 8.94:1 17.94 19.08 
3.16:1 6.32:1 17.94 19.08 

1.41:1 2.B3:1 17.94 19.08 

1:1 · 20.34 21.27 

15.B:1 31.6:1 20.34 21.27 

10:1 20;1 20.34 21.27 
9.13:1 18.26:1 20.34 21.27 

1:1 2:1 20.34 21.27 

2:1 4:1 22.37 23.02 

35.4:1 70.7:1 22.37 23.02 

2.3:1 4.6:1 22.37 23.02 
1:1 2:1 22.37 23.02 
3:1 6;1 23.22 24.09 

2.5:1 5:1 23.22 24.09 

40.8:1 61.6:1 23.22 24.09 

31.6:1 63.2;1 23.22 24.09 
14.1:1 28.3:1 23.22 24.09 

10:1 20:1 23.22 24.09 

7.07:1 . 14.14:1 23.22 24.09 

3.16:1 6.32:1 23.22 24.09 

40.6;1 81. 2:1 24.45 25.17 
·20:1. 40:1 24.45 25.17 

14.1:1 2B.3:1 24.45 25.17 

4.47:1 8.94:1 24.45 25.17 

3.16:1 6.32:1 24.45 25.17 

35.4:1 70.7:1 25.17 25.82 

15.B:1 31.6:1 25.17 25.82 

1. 79 
1.80 

K SERIES N 
5600 

S SERlE 
Insulated 

Leads 
Plug-In 

11 

I 
I l\ 

SCHEMATIC FOR TRANSFORMERS 
WITH SPLIT SECONDARIES 

PICO-N PICO-K 

:311§: 
DnOWNjllCVELLOW 

WHITE 
RED BLACK 

BLUE COREEN 

SCHEMATIC FOR TRANSFORMERS 
WITII ELECTROSTATIC SHmLD 

PICO-N PICO-K 

:j~E: DROWNjl'lE
nLWW , 

RED I BLACK 

BLUE WHLE GREEN 

FEATURES 

• EXTREME RESISTANCE TO 
THERMAL SHOCK 

• ULTRA MINIATURE SIZE 

• PlCO IS APPROVED QPL SOURCE 
(MIL·T·27) 

• MAGNETIC SHIELDS AVAILABLE 

• ELECTROSTATIC SHIELDING 
CAN BE ADDED 

• VARIATION OF STANDARD 
DESIGNS AVAILABLE 

• PRIMARY AND SECONDARY 
WINDINGS CAN BE USED EITHER 
AS INPUT OR OUTPUT 

• SPECIAL PRODUCTION 
TECHNIQUES ENSURE UNIFORM 
SIZE AND LEADS WHICH ARE 
FREE OF ENCAPSULANT. NO 
MENISCUS IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG 
CAN BE MADE WITH A 300 
THERMAL CYCLE GUARANTEE 
USING PICa'S SPECIAL SR 
CONSTRUCTION. CaNT ACT 
FACTORY FOR DETAILS. 

PICO 
Electronics, 
Inc. 
453 N. MacQuesten Pkwy. 
Mt. Vernon, N.Y.l0552 

phone 
914-699-5514 

l~ Fori . 
engineermg 
assistance 
or to place 
an order-

Call Toll Free 
I 800.431.1~ 

-
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2603 



5600 

PICO's 
uRra-miniature 
transfonners 

R SERIES 
Plug-In 

.75" DIA MAX. 
(19.1 DIA MAX) .------,11375" MAX 

(9.5 MAX) 

t-~.o::::z:::II,r 
.020" 

(0.51) 1.00":.25" :135
) 

.6" DIA .415" DIA 

(15.2D~) (12.1DIA) 

!. • . ~ 
45° _:.--e. 

WHITE DOT AT TER MINAL #1 
TERMINALS CLOCKWlSE FROM 
PIN #1 

Dimensions are in inches (MM) 

SPECIFICATIONS 

• MIL-T-27: .•••• 
All Units Meet MIL-T-27 
And Are Hermetically Sealed in a 
Metal Case, Audio Transformers 
Are Type TF5R21ZZ. 

• FREQUENCY RESPONSE: . 
±3db,75Hz-30KHzat1.0 
Milliwatt. 

• MAXIMUM DISTORTION: ••• 
5% With Rated Power Level at 1 KHz, 
300 Hz and 75 Hz 

• DIELECTRIC STRENGTH:. • 
All Unlts Tested at 200 V RMS. 

• INSULATION RESISTANCE: • 
Greater Than 10, 000 Megohms 
at 300 V DC. 

• WEIGHT:. • • 
12 Grams 

• OPERATING TEMPERATURE:. 
_55°c to 105°c (All Units Can Be 
Supplied to Class S Requirements 
l300e Maximum). 

• TERMINALS: • • • • • • 
Solid. 016 Diameter Conductor. 
Conductor is Copper Clad Steel, 
Tinned 100%, Electroplated Per 
MIL-T-I0727A and ASTM CCS B452. 

• THEA MA L SHOCK: 
25 Cycles, Method 107C, 
MlL-STD-202D, Test Condition A-I 

This Product is Patented 

TRANSFORMERS 

PICD PART 
NUMBER 

R-seriesl~~~~mE 
, Plug·in OHMS 

R-20003 

R-20005 

R-20010 

R-20015 

R-20018 

R-20020 

R-20025 

R-20028 

R-20030 

R-20035 

R-20040 

R-20045 

R-20050 

R-20055 

R-20060 

R-20065 

R-20070 

R-20075 

R-20080 

R-20085 

R-20090 

R-20095 

R-20100 

R-20105 

R-20110 

R-20115 

R-20120 

R-20125 

R-20130 

R-20135 

R-20140 

R-20142 

R-20144 

R-20145 

R-20147 

R-20150 

R~20155 

R-20160 

R-20165 

R-20167 

R-20170 

R-20175 

R-20180"'* 

R-20185** 

R-20UI6** 

R-20187** 

R-20190 

R-20195 

R-20200 

R-20205 

R-20210 

R-20215 

R-20217** 

R-20220 

R-20225 

R-20230 

R-20235 

R-20240 

R-20245 

R-20250 

R-20255 

R-20260 

R-20265 

R-20270 

R-20275 

R-20280 

R-20283 

R-20285 

R-20290 

R-20295 

R-20297 

R-20300 

R-20305 

20 ct 

20 ct 

32 ct 

40 ct 

48 ct 

50 ct 

80 ct 
100 ct 

100 ct 

120 ct 

120 ct 

120 ct 

150 ct 

150 ct 

150 ct 

150 ct 

150 ct 

200 ct 

300 ct 

300 ct 

300 ct 

300 ct 

300 ct 

320 ct 

400 ct 

400 ct 
400 ct 

400 ct 

400 ct 

400 ct 

400 ct 

500 ct 

500 ct 

500 ct 

500 ct 

500 ct 

*500 ct 

500 ct 

600 ct 

600 ct 

600 ct 

600 ct 

600 ct 

*600 ct 

*600 ct 

600 ct 

640 ct 

700 ct 

800 ct 

800 ct 

800 ct 

900 ct 

*900 ct 

. 1000 ct 

1000 ct 

1000 ct 

1060 ct 

1200 ct 

1200 ct 

1200 ct 

*1200 ct 

1500 ct 

1500 ct 

*1500 ct 

*1500 ct 

1600 ct 

2000 ct 

2000 ct 

*2000 ct 

2000 ct 

2500 ct 

3000 ct 

*3000 ct 

SECONDARY 
IMPEDANCE 

OHMS 
SPLIT 

WINDINGS 
SER PAR 
8 ct 

20 ct 

32 ct 

40 ct 

16 ct 

50 ct 
32 ct 

40 ct 

100 ct 
12.8 ct 

60 ct 

120 ct 

12 ct 

50 ct 

100 ct 

150 ct 

600 ct 

200 ct 

12 ct 

50 ct 

150 ct 

300 ct 

600 ct 

12.8 ct 

40 ct 

120 ct 

200 ct 

400 ct 

1000 ct 

2000 ct 

4000 ct 
12.8 ct 

16 ct 

50 ct 

150 ct 
500 ct 

500 ct 

600 ct 

12.8 ct 

30 ct 

48 ct 

200 ct 

600 ct 

600 ct 

900 ct 

1200 ct 

12.8 ct 

100 ct 

12.8 ct 

48 ct 

800 ct 

600 ct 

900 ct 

12 ct 

50 ct 

1000 ct 

12.8 ct 
12.8 ct 

500 ct 
1200 ct 

1200 ct 

12 ct 

SOD ct. 

600 ct 

1500 ct 

12.8 ct 

8 cit 
2000 ct 

2000 ct 

8000 ct 

2500 ct 

3000 ct 

3000 ct 

2 

5 

8 

10 

4 

12.5 

8 

10 

25 

3.2 

15 

30 

3 

12.5 

25 

37.5 

150 

50 

3 

12.5 

37.5 

75 

150 

3.2 

10 

30 

50 

100 

250 

500 

1000 

3.2 

4· 

12.5 

37.5 

125 

150 

3.2 

7.5 

12 

50 

150 

300 

3.2 

25 

3.2 

12 

200 

150 

3 

12.5 

250 

3.2 

3.2 

125 

300 

3 

125 

.3.2 

2 

500 

2000 

625 

750 

'INCLUDES ELECTROSTATIC SHIELD 

POWER WATTS 

300 75 
1KHz Hz Hz 
lid lid Ind 

IIlglllr IIlghlr hlllhir 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

i.5 
1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1 •. 5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

'1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

;9 
.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.• 9 

.9 

.9 

.9 

.9 

.9 

." 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

"MINIATURIZED TELEPH()NE COUPLING APPLICATION 

PRIMARY 
UNBAL 

DC 
CURRENT 

ma 
22 

22 

17.5 

16 

14.5 

14 

11 

10 

10 

9 

8 

8 

7 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5 

5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4 

4 

4 

4 

3.5 

3.5 

3.5 

3.5 

3 

3 

3 

3 

3 

2.5 

2.5 

2.5 

2.5 

2.5 

2.2 

2.2 

2.2 

2.2 

2 

1.8 

1.8 

PRIMARY 
DC 

RESIST 
OHMS 

1.6 

1.6 

2.56 

3.2 

3.84 

4 

6.4 

8 

8 

9.6 

9.6 

9.6 

12 

12 

12 

12 

12 

16 

24 

24 

24 

24 

·24 

25.6 

32 

32 

32 

32 

32 

32 

32 

40 

40 

40 

40 

40 

40 

40 

48 

48 

48 

48 

48 

48 

48 

48 

51.2 

56 

64 

64 

64 

72 

72 

80 

80 

80 

85 

96 

96 

96 

96 

120 

120 

120 

120 

128 

160 

160 

160 

160 

200 

240 

240 

SECONDARY 
DC 

RESISTANCE 
OHMS 

SER· PAR 
CONN CONN 

.76 

1.9 

3 

3.8 

1.52 

4.75 

3 

3.8 

9.5 

1.22 

5.7 

11.4 

1.14 

4.75 

9.5 

.19 

.48 

.75 

.95 

.38 

1.19 

• .7 5 

.95 

2.38 

.3 

1.4 

2.85 

.29 

1.19 

2.38 

5600 

PI CO 
TURNS· RATIO PRICES 

PRIM/SEC 1-9. H 

SEC SEC 
SER PAR R· 

COIfN CONN Series 

1.58:1 3.16:1 

1:1 2:1 

1:1 2:1 

1:1 2:1 

1. 73:1 3.46:1 

1:1 2:1 

1.58:1 3.16:1 

1. 58:1 3.16:1 

1:1 2:1 

3.06:1 6.12:1 

1.41:1 2.83:1 

1:1 2:1 

3.54:1 7.08:1 

1. 73:1 3.46:1 

1.22:1 2.44:1 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76· 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

14.3 3.56 1:1 2:1 

1:1 

2:1 

10:1 

15.76 

15.76 

15.76 

15.76 

57 14.3 1:2 

19 4.75 1:1 

1.14 .29 5:1 

4.75 1.19 2.45:1 4.9:1 15.76 

14.25 

28.5 

57 

1.22 

3.8 

11.4 

19 

38 

95 

190 

380 

1.22 

I. ~2 

4.75 

1"4.25 

47.5 

47.5 

57 

1.22 

2.85 

4.56 

19 

57 

57 

85.5 

114 

1.22 

9.5 

1.22 

4.56 

76 

57 

85.5 

1.14 

4.75 

95 

1.22 

1.22 

47.5 

114 

114 

1.14 

47.5 

57 

142 

1.22 

.76 

190 

190 

760 

238 

285 

285 

3.56 1.41:1 2.83:1 15.76 

7.13 

14.25 

.3 

.95 

2.85 

4.75 

9.5 

23.8 

47.5 

95 

.3 

.38 

1.19 

3.56 

11.88 

14.25 

.3 

.71 

1.14 

4.75 

14.25 

28.5 

.3 

2.38 

.3 

1.14 

19 

14.3 

.29 

1.19 

23.8 

.3 

.3 

11.88 

28.5 

.29 

11.88 

.19 

47.5 

190 

59.5 

71.3 

1:1 2:1 

1:1.41 1.41:1 

5:1 10:1 

3.16:1 6.32:1 

1.83:1 3.65:1 

1. 41:1 2.83:1 

1;1 2:1 

1:1.58 1.26:1 

1:2.24 1:1.12 

1:3.16 1:1.58 

6.25,1 12.5:1 

5.6:1 11.2:1 

3.16:1 6.32:1 

1.83:1 

1:1 

1:1 

1:1.1 

3.65:1 

2:1 

1.83:1 

6.85:1 13.7 

4.47:1 ,6.94:1 

3.54:1 7.07:1 

1.73:1 

1:1 

1:1 

1:1.22 

3.46:1 

2:1 

1:1.41 1.41:1 

7.07:1 14.14:1 

2.65:1 5.29:1 

7.91:1 15.8:1 

4.08:1 8.16:1 

1:1 2:1 

1.23:1 2.45:1 

1:1 

9.13:1 18.26:1 

4.47:1 8.94:1 

1:1 2:1 

9.1:1 18.2:1 

9.68:1 19.4:1 

1.55:1 3.1:1 

1:1 2:1 

1:1 

11.18:1 22.36:1 

1. 73:1 3.46:1 

1.58:1 

(:1 

11.18:1 22_ 36:1 

15.8:1 31.6:1 

1:1 

1:1 

1:2 

1:1 

1:1 

l:r 

2:1 

1:1 

2:1 

2:1 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

16.42 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

16,42 

16.42 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

16.42 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

15.76 

16.42 

15.76 

15.76 

16.42 

16.42 

15.76 

15.76 

15.76 

16.42 

15.76 

15.76 

15.76 

16.42 

• •• Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% 
Ordering Instructions: No minimum_ Net·30 days F.O;B. 'Mt. Vernon, New York. P.O. Box 1206 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

1'2604 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 5600 

PICO PART SECONDARY POWER WATTS SECONDARY PICO PICO's NUMBER IMPEDANCE PRIMARY DC TURNS RATIO PRICES 
OHMS 300 75 UNBAL PRIMARY RESISTANCE PRIM/SEC 

1·9"" " ultra-miniature PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC 
R·Series IMPEDANCE WINDINGS ... " . ,,' CURRENT RESIST SEn PAR SER PAR R· transfonners Plug·ln OHMS SER PAR 111111111 IIll1hll 1IIIIIIer ma OHMS CONN CONN CONN CONN Series 

R·2031O 3600 ct 3600 ct 900 1.5 .9 .03 1.7 288 342 86 1:1 2:1 15.76 

R-20312 4000 ct 16 ct 4 1.5 .9 .03 1.6 320 1.52 .38 15.8:1 31.6:1 15.76 R SERIES 
R-20314U 4000 ct 600 ct 150 1.5 .. .03 1.6 320 57 14.3 2.58:1 5.16:1 15.76 Plug-In R·20315 4000 ct 1000 ct 250 1.5 .9 .03 1.6 320 95 23.8 2:1 4:1 15.76 

R·20320 *4000 ct 8000 ct - 1.5 .9 .03 1.6 320 760 · 1:1.41 · 16.42 

R·20325 5000 ct 500 ct 125 1.5 .9 .03 1.4 400 47.5 11.88 3.16:1 6.32:1 15.76 FEATURES 
R·20330 5000 ct 5000 ct 1250 1.5 .9 .03 1.4 400 475 119 1:1 2:1 15.76 

R·20335 7500 ct 50 ct 12.5 1.3 .9 .03 1.2 600 4.75 1.19 12.25:1 24.5:1 17.49 • EXTREME RESISTANCE TO 
THERMAL SHOCK 

R·20340 7500 !!t 100 ct 25 1.3 .9 .03 1.2 600 9.5 2.38 8.66:1 17.32:1 17.49 

R·20345 7500 ct 600 ct 150 1.3 .9 .03 1.2 600 57 14.3 3.54:1 7.07:1 17.49 • ULTRA MINIATURE SIZE 

R·20350 7500 ct 2500 ct 625 1.3 .9 .03 1.2 600 238 59.5 1.73:1 3.46:1 17.49 • PICO IS APPROVED QPL SOURCE 

R·20355 *7500 ct 7500 ct · 1.3 .9 .03 1.2 600 713 · 1:1 · 18.72 (MIL·T·27) 

R·20360 8000 ct 12.8 ct 3.2 1.2 .9 .03 1.1 640 1.22 .3 25:1 50:1 17.49 • MAGNETIC SHffiLDS AVAILABLE 

R·20365 8000 ct 1000 ct 250 1.2 .9 .03 1.1 640 95 23.8 2.83:1 5.66:1 17.49 
• ELECTROSTATIC SHIELDING 

R-20370 *BOOO ct 1200 ct · 1.2 .9 .03 1.1 640 114 · 2.58:1 · 18.72 CAN BE ADDED 

R·20375 *9000 cit 9000 ct · 1.1 '.9 .03 1.1 720 855 - 1:1 · 18.72 • VARIATION OF STANDARD 
R·20380 10, 000 ct 12.8 ct 3,2 1.0 '.9 .03 1 800 1.22 .3 28:1 56:1 17.49 DESIGNS AVAILABLE 

R·20385 10,000 ct 16 ct 4 1.0 .9 .03 1 800 1.52 .38 25:1 50:1 17.49 • PRIMARY AND SECONDARY 
R·20390 10,000 ct 100 ct 25 1.0 .9 .03 1 800 9.5 2.38 10:1 20:1 17.49 WINDINGS CAN BE USED EITHER 

R~20395 10,000 ct 200 ct 50 .9 800 19 
AS INPUT .OR OUTPUT 

1.0 .03 1 4.75 7.07:1 14.14:1 17.49 

R·20400 10,000 ct SOD ct 125 1.0 .9 .03 1 800 47.5 11.88 4.47:1 8.94:1 17.49 • SPECIAL PRODUCTION 
TECHNIQUES ENSURE UNIFORM 

R~20405 10, 000 ct 600 ct 150 1.0 .9 .03 1 800 57 14.25 4.08:1 8.16:1 17.49 SIZE AND LEADS WHICH ARE 
R·20410 10, 000 ct 1000 ct 250 1.0 .9 .03 1 800 95 23.8 3.16:1 6.32:1 17.49 FREE OF ENCAPSULANT. NO 

MENISCUS IN LEAD AREA. 
R·20415 10,000 ct 1200 ct 300 1.0 .9 .03 I 800 114 28.5 2.89:1 5.77:1 17.49 

R·20420 10,000 ct 1500 ct 375 1.0 .9 .03 1 aDo 143 35.8 2.58:1 5.16:1 17.49 • EVERY UNIT IN THIS CATALOG 

R~20425 10, 000 ct 2000 ct 500 1.0 .9 .03 I 800 190 47.5 
CAN BE MADE \l(ITH A 300 

2.24:1 4.47:1 17.49 THERMAL CYCLE GUARANTEE 
R~20430 10, 000 ct 5000 ct 1250 1.0 .9 .03 1 800 475 119 1.41:1 2.83:1 17.49 USING PICO'S SPECIAL SR 

R·20435 10, 000 ct 7500 ct 1875 1.0 .9 .03 1 800 713 178 
CONSTRUCTION_ CONTACT 

1.16:1 2.31:1 17.49 FACTORY FOR DETAILS. 
R~20440 la, 000 ct 10,000 ct 2500 1.0' .9 .03 1 800 950 238 1:1 2:1 17.49 
R~20"445 *10,000 ct 10,000 ct · 1.0 .9 .03 1 800 950 - 1:1 · 18.72 

R·20450 15,000 ct 400 ct 100 .66 .66 .03 .8 1200 38 9.5 6.12:1 12.25:1 17.49 SCHEMATIC FOR TRANSFORMERS 

R·20452 15,000 ct 500 ct 125 .66 .66 .03 .8 1200 48 12 5.48:1 10.95:1 17.49 
WITH SPLIT SECONDARIES 

R~20455 15,000 ct 600 ct 150 .66 .66 .03 .8 1200 57 14.3 5:1 10:1 17.49 

:3 c: R·20460 15,000 ct 10,000 ct 2500 .66 .66 .03 .8 1200 950 238 1.22:1 2.45:1 17.49 

R·20465 *15,000 ct 15,000 ct · .66 .66 .03 .a 1200 1430 . 1:1 · 18.72 
R~20470 15,000 ct 15,000 ct 3750 .66 .66 .03 .8 1200 1430 357 1:1 2:1 17.49 c: R~20475 16,000 ct 1000 ct 250 .62 .62 .03 .a 1280 95 23.8 4:1 8:1 17.49 

R·20480 20,000 ct 500 ct 125 .5 .5 .03 .7 1600 47.5 11.88 6.32:1 12.65:1 18.72 

R·20485 20,000 ct 600 ct 150 .5 .5 .03 .7 1600 57 14.25 5.77:1 11.55:1 18.72 

R·20490 20,000 ct 80C ct 200 .5 .5 .03 .7 1600 76 19 5:1 10:1 18.72 

R~20495 20,000 ct 1000 ct 250 .5 .5 .03 .7 1600 95 23.8 4.47:1 8.94:1 18.72 SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

R·20500 20,000 ct 5000 ct 1250 .5 .5 .03 .7 1600 475 119 2:1 4:1 18.72 

R·20505 20,000 ct 10,000 ct 2500 .5 .5 .03 .7 1600 950 238 1.41:1 2.83:1 18.72 '3E' R~20510 *20,000 ct 20,000 ct · .5 .5 .03 .7 1600 1900 - 1:1 · 19.46 

R·20515 25,000 ct 500 ct 125 .4 .4 .03 .6 2000 47.5 11.88 7.07:1 14.14:1 18.72 2 : 6 

R·20520 25,000 ct 1000 ct 250 .4 .4 .03 .6 2000 95 23.8 5:1 10:1 18.72 I 
R·20525 30,000 ct 50 ct 12.5 .33 .33 .03 .6 2400 4.75 1.19 24.5:1 49:1 19.46 3 I 7 

R~20530 30,000 ct 1200 ct 300 .33 .33 .03 2400 114 28.5 19.46 
4 

.6 5:1 10:1 

R·20532 30,000 ct 500 ct 125 .33 .33 .03 .6 2400 47.5 11.88 7.7:1 15.5:1 19.46 

R-20534 30,000 ct 200 ct 50 .33 .33 .03 .6 2400 19 4.75 12.2:1 24.5:1 19.46 

R·20535 30,000 ct 5000 ct 1250 .33 .33 .03 .6 2400 475 119 2.45:1 4.9:1 19.46 PIce R·20540 3D, 000 ct 10,000 ct 2500 .33 :33 .03 .6 2400 950 238 1. 73:1 3.46:1 19.46 

R·20545 *30,000 ct 30,000 ct · .33 • .33 .03 .6 2400 2850 . 1:1 - 20.91 

R·20550 40,000 ct 400 ct 100 .25 .25 .03 .5 3200 38 9.5 10:1 20:1 20.91 Electronics, R·20555 40,000 ct 2000 ct 500 .25 .25 .03 .5 3200 190 47.5 4.47:1 8.94:1 20.91 

R~20560 40, 000 ct 4000 ct 1000 .25 .25 .03 .5 3200 380 95 3.16:1 6.32:1 20·91 

'nc. R-20565 40; 000 ct 20,000 ct 5000 .25 .25 .03 .5 3200 1900 475 1.41:1 2.83:1 20.91 

R·20570 *40, 000 ct 40,000 ct · .25 .25 .03 .5 3200 3800 - 1:1 · 23.28 
453 N. MacQuesten Pkwy. R·20575 50,000 ct 200 ct 50 .2 .2 .03 .4 4000 19 4.75 15.8:1 31.6:1 23.28 

R·20577 50,000 ct 500 ct 125 .2, .2 .03 .4 4000 47.5 11.88 10:1 20:1 23.28 Mt. Vernon, N.Y.10552 
R·20578 50,000 ct 600 ct 150 .2 .2 .03 .4 4000 57, 14.3 9.13:1 18.26:1 23.28 

R·20579 50,000 ct 50,000 ct 2, SOD .2 .2 .03 .4 4000 4750 1190 1:1 '2:1 23.28 phone 
R·20580 60,000 ct 15,000 ct 3750 .16 .16 .03 .4 4800 1430 358 2:1 4:1 25.14 

R·20585 62,500 ct 50 ct 12.5 .16 .16 .03 .4 5000 4.75 1.19 35.4:1 70.7:1 25.14 914-699-5514 
R·20587 80,000 ct 15,000 ct 3750 .12 .12 .03 .3 6400 1430 358 2.3:1 4.6:1 25.14 

R·20590 90, 000 ct 10, 000 ct 2500 .11 .11 .03 .3 7200 950 238 3:1 6:1 26.39 

R-20595 95,000 ct 15,000 ct 3750 .1 .1 .03 .3 7600 1430 358 2.5:1 5:1 26.39 { . mediate 
R~20600 100,000 ct 60 ct 15 .1 .1 .03 .3 8000 5.7 1.43 40.8:1 81.6:1 26.39 For 1m . g 
R·20605 100,000 ct 100 ct 25 .1 .1 .03 .3 8000 9.5 2.38 31.6:1 63.2:1 26.39 , ineerln 
R·20610 100,000 ct 500 ct 125 .1 .1 .03 .3 8000 47.5 11.88 14.1:1 28.3:1 26.39 eng. tanCe 
R·20613. 100,000 ct 1000 ct 250 .1 .1 .03 .3 8000 95 23.8 10:1 

'"" "." ~55" ,.c, 
R·20614 100,000 ct 2000 ct 500 .1 .1 .03 .3 8000 190 47.5 7.07:1 14.14:1 26.39 or to P der-
R·20615 100, 000 ct 10,000 ct 2500 .1 .1 .03 .3 8000 950 238 3.16:1 6.32:1 26.39:..----- an or 
R·20620 135,000 ct 82 ct 20.5 .07 .07 .03 .2 10,800 7.8 1.9 40.6:1 81.2:1 27.57 

'INCLUDES ELECTROSTATIC SHIELD ~'k c.\l1o\l~:' "MINIATURIZED TELEPHONE COUPLING APPLICATION 

ck to one 800-431 -
* * Discount Prices: 1·9 Net; 10·24 less 10%;25-49 less 16%; 50-99 less 23%; 100-499 less 30% sto , 

Orderinll Instructions: No minimum. Net 30 days F.O.R. Mt. Vernon. New Yorl,. P.O. Box 1206 ........ * 

EEM 1983 For manufacturers' sales offices ,refer to Manufacturers & Sales Offices Directory 1-2605 



5600 TRANSFORMERS 5600 

PICO's PICO PART SECONDARY POWER WATTS SECONDARY TURNS RATIO PICO 
NUMBER IMPEDANCE PRIMARY DC PRICES 

ultra-miniature OHMS 300 50 UNBAL PRIMARY RESISTANCE PRIM/SEC 1·9" .... 
PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC 

transfonners S·Series IMPEDANCE WIND NBS .. , on' .. , CURRENT RESIST SER PAR SER PAR S· 
Plug·ln OHMS SER PAR blplr 1II1I1t1l Itlgllir rna OHMS CONN CONN CONN CONN Series 

8·21003 20 ct 8 ct 2 2.0 1.5 .05 22 1.6 .88 .22 1.58:1 3.16:1 15.76 

8·21005 20 ct 20 ct 5 2.0 1.5 .05 22 La 2.2 .55 1:1 2:1 15.76 

8·21010 32 ct 32 ct 8 2.0 1.5 .05 17.5 2.56 3.52 .88 1:1 2:1 15.76 

S SERIES 8-21015 40 ct 40 ct 10 2.0 1.5 .05 16 3.2 4.4 1.1 1:1 2:1 15.76 

8·21018 48 ct 16 ct 4 2.0 1.5 .05 14.5 3.84 1.76 .44 1.73:1 3.48:1 15.76 

Plug-In 8·21020 50 ct 50 ct 12.5 2.0 1.5 .U5 14 4 5.5 1.38 .1:1 2:1 15.76 

8·21025 80 ct 32 ct 8 2.0 1.5 .05 11 6.4, 3.52 .88 1.58:1 3.16:1 15.76 
8·21028 100 ct 40 ct 10 2.0 1.5 .05 10 8 4.4 1.1 1.56:1 3.16:1 15.76 
8·21030 100 ct 100 ct 25 2.0 1.5 .05 10 8 11 2.75 1:1 2:1 15.76 
S-2~035 120 ct 12.8 ct 3.2 2.0 1.5 .U5 9 9.6 1.41 .35 3.06:1 6.12:1 15.76' 
8·21040 120 ct ' 60 ct 15 2.0 1.5 .U5 9 9,8 6.6 1~ 85 1.41:1 2.83:1 15.78 
8·2104~ 120 ct 120 ct 30 2.0 1.5 .05 9 9.6 13.2 3.3 1:1 2:1 15.76 
8·21050 150 ct 12 ct 3 2.0 1.5 .05 8 12 1.32 .33 31 54:1 7.08:1 15.76 
8·21055 150 ct 50 ct 12.5 2.0 1.5 .05 8 12 5.5 1.38 1.73:1 3.46:1 15.76 
8·21060 150 ct 100 ct 25 2.0 1.5 .U5 8 12 11 2.75 1.22:1 2.44:1 15.76 
8·21065 150 ct 150 ct 37.5 2.0 1.5 .05 8 12 16.5 4.13 1:1 2:1 15.76 
8-21070 150 ct 600 ct 150 2.0 1.5 .05 8 12 66 16.5 1:2 1:1 15.76 
8-21075 200 ct 200 ct 50 2.0 1.5 .05 7 16 22 5.5 1:1 2:1 15.76 , 
5-21080 300 ct 12 ct 3 2.0 1.5 .05 5.5 24 1.32 .33 5:1 10:1 15.76 
5-21085 300 ct 50 ct 12.5 2.0 1.5 .05 5.5 24 5.5 1.38 2.45:1 4.9:1 15.76 

5-21090 300 ct 150 ct 37.5 2.0 1.5 .05 5.5 24 16.5 4.13 1.41:1 2.83:1 15.76 
.75" DlA ""'AX. S-21095 300 ct 300 ct 75 2.0 1.5 .05 5.5 24 33 8.25 1:1 2:1 15.76 (19.1 DIA MAX) 

1.521. MAX S-21100 300 ct 600 ct 150 2.0 1.5 .05 5.5 66 16.5 1:1.41 1.41:1 24 15.76 

.L 1-MAX
) 

S-21105 320 ct 12.8 ct 3.2 2.0 1.5 .05 5.5 25.6 1.41 .35 5:1 10:1 15.76 

T' 8-21110 400 ct 40 ct 10 2.0 1.5 .05 5 32 4.4 1.1 3.16:1 6.32:1 15.76 
5-21115 400 ct 120 ct 30 2.0 1.5 .05 5 32 13.2 3.3 1.83:1 3.65:1 15.76 .020" 

(0.51) 5-21120 400 ct 200 ct 50 2.0 1.5 .05 5 32 22 5.5 1.41:1 2.83:1 15.76 1.00'1. 25" 
S·21125 400 ct 400 ct 100 2.0 1.5 .05 5 32 44 11 1:1 2:1 15.76 ( 25.4,.6.35) 

~ 
5-21130 400 ct 1000 ct 250 2.0 1.5 .05 5 32 110 27.5 1:1. 58 1.26:1 15.76 
8-21135 400 ct 2000 ct 500 2.0 1.5 .05 5 32 220 55 1:2.24 1:1.12 15.76 

-- S-21140 400 ct 4000 ct 1000 2.0 1.5 .05 5 32 440 110 1:3.16 1:1.58 15.76 

.6" DIA '-475" DIA 5-21142 500 ct 12.8 ct 3.2 2.0 1.5 .05 4.5 40 1.41 .35 6.25:1 12.5:1 15.76 

... ~'''.ow 8·21144 500 ct 16 ct 4 2.0 1.5 .05 4.5 40 1.76 .44 5.6:1 11.2:1 15.76 
8-21145 500 ct 50 ct 12.5 2.0 1.5 .05 4.5 40 5.5 1.38 3.16:1 6.32:1 15.76 
S-21147 SOD ct 150 ct 37.5 2.0 1.5 .05 4.5 40 16.5 4.13 1.83:1 3.65:1 15.76 

45° • ~ '1 8-21150 500 ct SOD ct 125 2.0 1.5 .05 4.5 40 55 13.75 1:1 2:1 15.76 
S-21155 "'500 ct 500 ct - 2.0 1.5 .05 4.5 40 55 . 1:1 · 16.42 
8-21160 500 ct 600 ct 150 2.0 1.5 .05 4.5 40 66 16.5 1:1.1 1. 83:1 15.76 

WHITE DOT AT TERMINAL #1 8-21165 600 ct 12.8 ct 3.2 2.0 1.5 .05 4 48 1.41 .35 6.85:1 13.7 15.76 TERMINALS CLOCKWISE FROM 
PIN#! S-21167 600 ct 30 ct 7.5 2.0 1.5 .05 4 46 3.3 .83 4.47:1 8.94:1 15.76 

S-21170 600 ct 48 ct 12 2.0 1.5 .U5 4 48 5.28 1.37 3.54:1 7.07:1 15,76 
Dimensions are in inches (MM) S-21175 600 ct 200 ct 50 2.0 1.5 .05 4 48 22 5.5 1. 73:1 3.46:1 15.76 

8~21180""" 600 ct 600 ct 150 2.0 1.5 .U5 4 48 66 16.5 1:1. 2:1 15.76 
8PECIFICATIONS 5-21185"'· "'600 ct 600 ct . 2.0 1.5 .05 4 48 66 . 1:1 · 16.42 

-MIL·T-27: • .. 5-21186""" "'600 ct 900 ct - 2.0 1.5 .05 4 48 99 - 1:1.22 · 16.42 
All Units Meet MIL-T-27 5-21187""" 600 ct 1200 ct 300 2.0 1.5 .05 4 48 132 33 1:1.41 1.41:1 15.76 And Are Hermetically Sealed in a 
Metal Cas~, Audio Transformers S-21190 640 ct 12.8 ct 3.2 2.0 1.5 .U5 4 51 1.41 .35 7.07:1 14.14:1 15.76 
Are Type TF5R21ZZ. 8,21195 700 ct 100 ct 25 2.0 1.5 .05 3.5 56 11 2.75 2.65:1 5.29:1 15.76 

- FREQUENCY RESPONSE: . 5-21200 800 ct 12.8 ct 3.2 2.0 1.5 .U5 3.5 64 1.41 .35 7.91:1 15.8:1 15.76 
t 3 db, 50 Hz - 30 IOIz at 1.0 8-21205 800 ct 48 ct 12 2.0 1.5 .05 3.5 64 5.28 1.32 4.08:1 8.16:1 15.76 MllUwatt. (%0.' db, 300 Hz·' KHz) 

8-21210 800 ct 800 ct 200 2.0 1.5 .05 3.5 64 88 22 1:1 2:1 15.76 - MA:!'IMUM DISTORTION: 5·21215 900 ct "600 ct 150 2.0 1.5 .U5 3 72 66 i 16.5 1.23:1 2.45:1 15.76 5% With Rated Power Level at'l loiz, : 
300 Hz and 50 Hz. 8-21217"'''' "'900 ct 900 ct - 2.0 1.5 .05 3 72 99 - 1:1 · 16.42 

- DIELECTRIC 5TRENGTH: .• S-21220 1000 ct 12 ct 3 2.0 1.5 .05 3 80 1.32 .33 9.13:1 18:26:1 15.76 

All Units Tested at 200 V R MS. 8-21225 1000 ct 50 ct 12.5 2.0 1.5 .05 3 80 5.5 1.38 4.47:1 8.94:1 15.76 

- INSULATION RESISTANCE: . 8-21230 1000 ct 1000 ct 250 2.0 1.5 .05 3 80 110 27.5 1:1 2:1 15.76 

Greater Than 10,000 Megohms S-21235 1060 ct 12.8 ct 3.2 2.0 1.5 .05 3 85 1.41 .35 9.1:1 18.2:1 15.76 
at 300 V DC. 5-21240 1200 ct 12.8 ct 3.2 2.0 1.5 .05 3 96 1.41 .35 9.68:1 19.4:1 15.76 

-WEIGHT:. .. . . . . S·21245 1200 ct 500 ct 125. 2.0 1.5 .05 3 96 55 13.75 1.55:1 3.1:1 15.76 
17 Grams 5-21250 1200 ct 1200 ct 300 2.0 1.5 .U5 3 96 132 33 1:1 2:1 15.76 

- OPERATING TEMPERATURE:. S-21255 "'1200 ct 1200 ct - 2.0 1.5 .05 3 96 132 - 1:1 · 16.42 
-55°c to 105°c (All Units Can Be 8-21260 1500 ct 12 ct 3 2.0 1.5 .U5 2.5 120 1.32 .33 11.18:1 22;36:1 15.76 
~~gg~i~t;i;~~). S Requirements 8-21265 1500 ct SOD ct 125 2.0 1.5 .05 2.5 120 55_ 13.75 1.73:1 3.46:1 15.78 

8-21270 "'1500 ct 600 ct - 2.0 1.5 .U5 2.5 120 66 - 1. 58:1 - 16.42 - TERMINALS: ••....•..•.• 
SoUd .020 Conductor, 8-21275 "'1500 ct 1500 ct - 2.0 1.5 .05 2 •• 120 165 - 1:1 - 16.42 
Copper Clad Steel 8-21280 1600 ct 12.8 ct 3.2 2.0 1.5 .05 2.5 128 1.41 .35 11.18:1 22.36:1 15.76 
Tinned l00%, Electroplated 

S-21283 2000 ct 8ct 2 2.0 1.5 .05 2.2 160 .88 .22 15.8:1 31.6:1 15.76 Per MIL-T-I0727A and 
ASTM.CCS 8452 5-21285 2000 ct 2000 ct 500 2.0 1.5 .05 2.2 160 220 55 1:1 2:1 15.76 

- THERMAL SHOCK: • S-21290 "'2000 ct 2000 ct - 2.0 1.5 .05 2.2 160 220 . - 1:1 16.42 
25 Cycles, Method I07C, S·21295 2000 ct 8000 ct 2000 2.0 1.5 .U5 2.2 160 880 220 1:2 1:1 16.42 MIL-STD-202D, Test Condition A-I 

5-21297 2500 ct 2500 ct 625 2.0 1.5 .05 2 200 275 69 1:1 2:1 16.42 

5-21300 3000 ct 3000 ct 750 2.0 1.5 .05 1.8 240 330 83 1:1 2:1 ' 16,42 
This Product is Patented 

S-21305 "'3000 ct 3000 ct - 2.0 1.5 .05 1.8 240 330 - 1:1 - 16.42 , INCLUDES ELECTROSTATIC 5HIELD 
"MINIATURIZED TELEPHONE COUPLING APPLICATION ...... D,scount Prices: 1·9 Net; 10·24 less 10%; 25·49 less 16%; 50-99 less 23%; 100·499 less 30% 

Ordering Instruction8: No minimum. Net 30 days F.O.B. Mt. Vel'non, New York. P.O. Box 1206 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y.10552· 914-699-5514 

1-2606 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 5600 

PICO PART SECONDARY POWER WATTS SECONDARY TURNS RATIO 
PICO PICO's NUMBER IMPEDANCE PRIMARY DC 

PRIM/SEC PRICES 
OHMS 300 50 UNBAL PRIMARY RESISTANCE 1·9" .... ultra-miniature PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC 

S·Series IMPEDANCE WINDINGS ... an' ,,' CURRENT RESIST SER PAR SER PAR S· transfonners Plug·ln OHMS SER PAR "Igllif hlglte, 11111111., rna OHMS CONN CONN CONN CONN Series 

8·21310 3600 ct 3600 ct 900 2.0 1.5 :05 1.7 288 396 99 1:1 2:1 16.42 

8·21312 4000 ct 16 ct 4 2.0 1.5 .05 1.6 320 1.76 .44 15.8:1 31.6:1 16.42 S SERIES 
8-21314** 4000 ct 600 ct 150 2.0 1.5 .05 1.6 320 66 16.5 2.58:1 5.16:1 16.42 

Plug-In 5·2Q15 4000 ct 1000 ct 250 2.0 1.5 .05 1.6 320 110 27.5 2:1 4:1 16.42 

5·21320 *4000 ct 8000 ct . 2.0 1.5 .05 1.6 320 880 . 1:1.41 . 16.42 

5·21325 5000 ct 500 ct 125 2.0 1.5 .05 1.4 400 55 13.8 3.16:1 6.32:1 15.76 FEATURE8 
8·21330 5000 ct 5000 ct 1250 2.0 1.5 .05 1.4 400 550 138 1:1 2:1 15.76 

5-21335 1500 ct 50 ct 12.5 1.3 1.3 .05 1.2 600 5.5 1.38 12.25:1 24.5:1 17.48 • EXTREME RESISTANCE TO 
THERMAL8HOCK 

8-21340 7500 ct 100 ct 25 1.3 1.3 .U5 1.2 600 11 2.75 8.66:1 17.32:1 17.48 

5-21345 7500 ct 600 ct 150 1.3 1.3 .05 1.2 600 66 16.5 3.54:1 7.07:1 17.48 • ULTRA MIN1A TURE SIZE 

8-21350 1500 ct 2500 ct 625 1.3 1.3 .05 1.2 600 275 69 1. 73:1 3.46:1 17.48 ,. PICO lS APPROVED QPL SOURCE 

S-21355 *7500 ct 7500 ct - 1.3 1.3 .05 . 1.2 600 825 - 1:1 18.72 
(MIL-T-27) 

S-21360 8000 ct 12.8 ct 3.2 1.2 1.2 .05 1.1 640 1.4 .35 25:1 50:1 17.48 • MAGNETIC SHIELDS AVAILABLE 

S-21365 8000 ct 1000 ct 250 1.2 1.2 .05 1.1 640 110 27.5 2.83:1 5.66:1 17.48 • ELECTROSTATIC SHIELDING 
S-21370 *6000 ct 1200 ct - 1.2 1.2 .05 1.1 640 132 - 2.58:1 - 18.72 CAN BE ADDED 

S-21375 *9000 ct 9000 ct - 1.1 1.1 .05 1.1 720 990 - 1:1 is.72 
• VARIATION OF STANDARD 

S-21380 10,000 ct 12.8 ct 3.2 1.0 1.0 .05 1 800 1.4 .35 28:1 56:1 17.48 DESIGNS AVAILABLE 

S·21385 la, 000 ct 16 ct 4 1.0 1.0 .U5 1 800 1. 76 .44 25:1 50:1 17.48 
• PRIMARY AND SECONDARY 

S-21390 la, 000 ct 100 ct 25 1.0 1.0 .05 1 800 11 2.75 10:1 20:1 17.48 WINDINGS CAN BE USED EITHER 

S-21395 10 000 ct 200 ct 50 1.0 1.0 .05 1 800 22 5.5 7.07:1 14.14:1 17.48 
AS INPUT OR OUTPUT 

S·21400 10,000 ct 500 ct 125 1.0 1.0 .05 1 800 55 13.75 4.47:1' 8.94:1 17.48 • SPECIAL PRODUCTION 

5-21405 10, 000 ct 600 ct 150 1.0 1.0 .U5 1 800 66 16.5 4.08:1 8.16:1 17.48 
TECHNIQUES ENSURE UNIFORM 
81ZE AND LEADS WHICH ARE 

8-21410 10,000 ct 1000 ct 250 1.0 1.0 • 05 1 800 110 27.5 3.16:1 6.32:1 17.48 FREE OF ENCAPSULANT • NO 

S-21415 10,000 ct 1200 ct 300 1.0 1.0 .05 1 800 132 .33 2.89:1 5.77:1 17.48 
MENISCUS IN LEAD AREA.' 

8-21420 10 000 ct 1500 ct 375 1.0 1.0 .05 1 800 165 41.3 2.58:1 5.16:1 17.48 • EVERY UNIT IN THlS CATALOG 

S-21425 10,000 ct '2000 ct 500 1.0 1.0 .05 1 800 220 55 2.24:1 4.47:1 17.48 CAN BE MADE WITH A 300 
THERMAL CYCLE GUARANTEE 

S-21430 la, 000 ct 5000 ct 1250 1.0 1.0 .05 1 800 550 138 1.41:1 2.83:1 17.48 USING PICO'S SPECIAL SR 

8·21435 10,000 ct 7500 ct 1875 1.0 . 1.0 .05 1 800 825 206 1.16:1 2.31:1 17.48 CONSTRUCTION. CONTACT 
FACTORY FOR DETAILS. 

S-21440 10,000 ct 10, 000 ct 2500 1.0 1.0 .U5 1 800 1100 275 1:1 2:1 17.48 

8-21445 *10 000 c 10 000 ct - 1.0 1.0 .05 1 800 1100 - 1:1 - 18.72 

8·21450 15,000 ct 400 ct 100 .65 .65 .05 .8 1200 44 11 6.12:1 12 •. 25:1 17.48 SCHEMATIC FOR TRANSFORMERS 

S-21452 15, 000 ct 500 ct 125 .65 .65 .05 .8 1200 55 13.8 5.48:1 10.95:1 17.48 WITH SPLIT SECONDARIES 

S-21455 IS, 000 ct 600 ct 150 .65 .65 .05 .8 1200 66 16.5 5:1 10:1 17.48 'jC 5·21460 IS, 000 ct la, 000 ct 2500 .65 .65 .U5 .8 1200 1100 275 1.22:1 2.45:1 17.48 

8-21465 *15 000 ct 15 000 ct - .65 .65 .05 .8 1200 1650 - 1:1 - 18.72 

8-21470 IS, 000 ct 15,000 ct 3750 .65 .65 .05 .8 1200 1650 413 1:1 2:1 17.48 
2 5 

8-21475 16,000 ct 1000 ct 250 .62 .62 .05 .8 1280 110 27.5 4:1 8:1 17.48 

3 C: 8-21480 20, 000 ct SOD ct 125 .5 .5 .U5 .7 1600 55 13.8 6.32:1 12.65:1 18.72 

5-21485 20,000 ct 600 ct 150 .5 .5 .05 .7 1600 66 16.5 5.77:1 11.55:1 18.72 

8-21490 20 000 ct 80C ct 200 .5 .' .05 .7 1600 88 22 5:1 10:1 18.72 
SCHEMATIC FOil TIlAN~FOIlMJo:II:; 

5-21495 20,000 ct 1000 ct 250 .5 .5 .U5 .7 1600' 110 27.5 4.47:1' 8.94:1 18.72 . WITH ELECTIlO~TATIC ~1IIr:I.1J 

S-21500 20,000 ct 5000 ct 1250 .5 .5 .05 .7 1600 550 138 2:1 4:1 18.72 

'3E' S-21505 20, 000 ct 10, 000 ct 2500 .5 .5 .05 .7 1600 1100 275 1.41:1 2.83:1 18.72 

5-21510 *20,000 ct 20, 000 ct - .5 .5 .05 .7 1600 2200 - 1:1 - 19.46 
2 i 6 

S-21515 25 000 ct 500 ct 125 .4 .4 .05 .6 2000 55 13.8 7.07:1 14.14:1 18.72 

8-21520 25, 000 ct 1000 ct 250 .4 .4 .05 .• 6 2000 110 27.5 5:1 10:1 18.72 I 
'3 I 7 

8-21525 30, 000 ct 50 ct 12.5 .33 .33 .05 .6 2400 5.5 1.38 24.5:1 49:1 19.46 4 
S-21530 30, 000 ct 1200 ct 300 .33 .33 .05 .6 2400 132 33 5:1 10:1 19.46 

S-21532 30, 000 ct 500 ct 125 .33 .33 .05 .6 2400 55 13.8 7.7:1 15.5:1 19.46 

S·21534 30 000 ct 200 ct 50 .33 .33 .05 .6 2400 22 5.5 12.2:1 24.5:1 19.46 

PICO 5-21535 ;iO, 000 ct 5000 ct 1250 .33 .33 .05 .6 2400 550 137.5 2.45:1 4.9:1 19.46 

S·21540 30,000 ct 10,000 ct 2500 .33 .33 .U5 .6 2400 llOO 275 1. 73:1 3.46:1 19.46 

S-21545 *30, 000 ct 30,000 ct - .33 .33 .05 .6 2400 3300 - 1:1 - 20.91 

S-21550 40, 000 ct 400 ct 100 .25 .25 .05 .5 3200 44 11 10:1 20:1 20.91 Eleetronies, 
8-21555 40 000 ct 2000 ct 500 .25 .25 .05 .5 3200 220 55 4.47:1 8.94:1 20.91 

5-21560 40, 000 ct 4000 ct 1000 .25 .25 .05 .5 3200 440 no 3.16:1 6.32:1 20.91. 'ne. 
S-21565 40,000 ct 20, 000 ct 5000 .25 .25 .05 .5 3200 2200 550 1.41:1 2.83:1 20.91 

5-21570 *40,000 ct 40,000 ct . .25 .25 .05 .5 3200 4400 - 1:1 - 23.28 453 N. MacQuesten Pkwy. 
5-21575 50, 000 ct 200 ct 50 .2 .2 .05 .4 4000 22 5.5 15.8:1 31.6:1 23.28 Mt. Vernon, N.Y.10552 
5-21577 50 000 ct SOD ct 125 .2 .2 .U5 .4 4000 55 13.8 10:1 20:1 23.28 

S-21578 50,000 ct 600 ct 150 .2 .2 .05 .4 4000 66 16.5 9.13:1 18.26:1 23.28 

S-21579 50, 000 ct 50,000 ct 12,500 .2 .2 .U5 .4 4000 5500 1380 1:1 2:1 23.28 phone 
S·21580 60,000 ct 15,000 ct 3750 .16 .16 .05 .4 4800 1650 413 2:1 4:1 25.14 914-699-5514 
S-21585 62,500 ct 50 ct 12.5 .16 .16 .05 .~ 5000 5.5 1.38 35.4:1 70.7:1 25.14 

S-21587 80, 000 ct 15,000 ct 3750 .12 .12 .05 .3 6400 1650 413 2.3:1 4.6:1 25.14 

S-21590 90,000 ct la, 000 ct 2500 .11 .11 .05 .3 7200 1100 275 '3:1 6:1 26.39 

S-21595 95,000 ct IS, 000 ct 3750 .1 .1 .05 .3 7600 1650 413 2.5:1 5:1 26.39 I . !1'1ediate 
S-21600 100, 000 ct 60 ct 15 .1 .1 .05 .3 8000 6.6 1.65 40.8:1 81.6:1 26.39 

FOr 1!1'1 '09 S-21605 100,000 ct 100 ct 25 .1 .1 .05 .3 8000 n 2.75 31.6:1 63.2:1 26.39 , . iOeen 
S-2161O .100,000 ct 500 ct 125 .1 .1 .05 .3 8000 55 13.8 14.1:1 28.3:1 26.39 e09 'staOCe 
S-21613 lOa, 000 ct 1000 ct 250 .1 .1 .05 .3 8000 110 27.5 10:1 20:\ 26.39 aSs I laCe 
S-21614 lOa, 000 ct 2000 ct 500 .1 .1 .05 .3 8000 220 55 7.07:1 14.14:1 26.39 

Or to P der-
5-21615 lOa, 000 ct 10,000 ct 2500 .1 .1 .U5 .3 8000 1100 275 3.16:1 6.32:1 26.39 ~ oor 
S-21620 135,000 ct 82 ct 20.5 .07 .07 .05 .2 10,800 9 2.25 40.6:1 81.2:1 27.57. .a 

'INCLUDES ELECTROSTATIC SHIELD . oe'i'lerY- fleek ,10 " free 
"MINIATURIZED TELEPHONE COUPLING APPLICATION k to o"e::........ cal 31_1064 

...... Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less Hi%; 50-99 less 23%; 100-499 less 30% 
stoC~L 800-4 _ 

Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. P.O. Box 1206 ..... 
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2607 



5600 

PICO's 
....... -minlature 
transfonners 

T SERIES 
Plug-In 

.75" DIA MAX. 

.8J MAX 

(19.1 DIAMAX) .... 

l--..L 
T' 

.020" 
(0.51) 

I.O~':!:.25" 
(25.4-'6.35) 

~ - -
.6" DIA .475" DIA •.. ~ ...... 

~ 
, I) 

, 4.° 

WHITE DOT AT TERMINAL #I 
TERMINAIB CLOCKWISE FROM 
PIN*' 

1>IIIlI'wi!tln:i arc tn inches (MM) 

SPECIFICATIONS 

· MlL-T-2.7: • .. 
All Units Meet MIL-T-27 
And Are Hermetically Sealed -tn a 
Metal Case, Audio Transformers 
Are Type TF5R21ZZ. 

± 3 ~,E~~~~~:~~~~~~ . 
Milliwatt. 

· MAXIMUM DISTORTION, 
5% With Rated Power Level at'1 KHz 
and 300 H!. 10% Distortion at 20 Hz. 

• DIELECTRIC STRENGTH: • 
All UnUs Tested at 200 V RMS. 

· INSULATION RESISTANCE: • 
Greater ~han,lO. 000 Megohms 
at 30D V DC. 

• WEIGilT:~ .. . . . . 
28 Grams 

• OPERATING TEMPERATURE: • 
.. 55?~ to 105°c (All Units Can Be 

~~gg~l~t;~~). S Requirements 

• TI'RMINAIB: ••• . . 
SoUd .020 Conductor, . 
Copper Clad Steel 
Tinned lOO%, Electroplated' 
Per M1L-T-10727A and 
ASTM CCS B452 

· THERMAL SHOCK: • 
25 Cycles, ,Method 10'lC, 
MIL-STD~202D, Test Condltlon A-I 

This Product is Patented' 

TRANSFORMERS 

PICO SECONDARY POWER WATTS SECONDARY TURNS RATIO PART IMPEDANCE PRIMARY DC 
NUMBER OHMS 300 20 'UNBAL PRIMARY RESISTANCE PlilMfSEC 

PRIMARY SPLIT 1KHz' Hz Hz DC DC OHMS SEC SEC 
T·Serles IMPEDANCE WINDINGS ... uO .ad CURRENT RESIST SER PAR SER PAR 
Plug·ln DHMS SER PAR hl,IIer ."" .. 1I1 .... r ml OHMS CONN CONN CONN, CONN 

T·22003 20 ct 8ct 2 3.0 2.0 .006 22 1.6 .8 .2 1.58:1 3.16:1 , 

T·22005 20 ct 20 cl 5 3.0 2.0 .005 22 1.6 2 .5 1:1 2:1 

T;22010 32 ct 32 ct 8 3.0 2.0 .005 17.5 2.56 3.2 .8 1:1 2:1 

T·22015 40 ct 40 cl 10 3.0 2.0 .006 16 3.2 4 1 1:1 2:1 

T·22016 .48 ct 16 ct 4 3.0 2.0 .005 14.5 3.84 1.6 .4 1.73:1 3.46:1 

1'-22020 50 ct 50 ct 12.5 3.0 2.0 .005 14 4 5 1.25 1:1 2:1 

T-22025 80 ct 32 ct 8 3.0 2.0 .005 11 8 .. 4 3.2 .8 1.58:1 3.16;1 

T-22026 100 cl 40 ct 10 3.0 2.0 .008 10 6 4 1 1.58:1 3.16:1 

T-22030 100 ct 100 ct 25 3.0 2.0 .005 10 8 10 2.5 1:1 2:1 

T-22035 120 ct 12.8 ct 3.2 3.0 2.0 .005 9 9.6 1.3 .32 3.05:1 6.12:1 

T-22040 120 cl 60 ct 15 3.0 2.0 .005 9 9.6 6 1.5 1.41:1 2.83:1 

T-22045 120 ct 120 ct 30 3.0 2.0 .006 9 9.6 12 3 1:1 2:1 

T-22050 150 cl 12 ct 3 3.0 2.0 .006 8 12 1.2 .3 3.54:1 7.08:1 

T-22055 ·150 ct 50 ct 12.5 3.0 2.0 .005 8 12 5 1.25 1.73:1 3.46:1 

T-22060 150 ct loa ct 25 3.0 2.0 .006 8 12 10 2.5 1.22:1 2.44:1 

T-22065 150 ct 150 cl 37.5 3.0 2.0 .006 6 12 15 3.75 1:1 2:1 

T-22070 150 ct 600 ct 150 3.0 2.0 .,006 8 12 60 15 1:2 1:1 

T-22075 200 ct 200 cl 50 3.0 2.6 .006 7 16 20 5 1:1 2:1 

T-22080 300 ct 12 ct 3 3.0 2.0 .005 5.5 24 1.2 .3 5:1 10:1 

T-22085 300 ct 50 ct 12.5 3.0 2.0 .005 5.5 24 5 1.25 2.45:1 4.9:1 

T-22090 300 ct 150 ct 37.5 3.0 2.0 .005 5.5 24 15 3.75 1.41:1 2.83:1 

T-22095 300 ct 300 ct 75 3.0 2.0 .005 5.5 24 3D 7.5 1:1 2:1 

T-22100 300 ct 600 ct· 150 3.0 2.0 .006 5.5 24 60 15 1:1.41' 1.41:1 

T-22105 320 ct 12.S ct 3.2 3.0 2.0 .005 5.5 25.6 1.3 .32 5.:1 10:1 

T-22110 400 ct 40 ct 10 3.0 2.0 .005 5 32 4 1 3.16:1 6.32:1 

T-22115 400 ct 120 ct 30 3.0 2.0 .006 5 32 12 3 1.83:1 3.65:1 

T-22120 400 ct 200 cl 50 3.0 2.0 .005 5 32 20 5 1.41:1 2.83:1 

T-22125 400 ct 400 ct 100 3.0 2.0 .006 5 32 40 10 1:1 2:1 

T-22130 400 ct 1000 ct 250 3.0 2.0 .006 5 32 100 25 1:1.58 1.26:1 

T-22135 400 ct 2000 ct 500 3.0 2.0 .006 5 32 200 50 1:2.24 1:1.12 

T-22140 400 ct 4000 ct 1000 3.0 2.0 .006 6 32 400 100 1:3.16 1:1.-58 

T-22142 5QO cl 12.8 ct 3.2 3.0 2.0 .006 4.5 40 1.3 .32 6.25:1 12.5:1 

T-22144, 500 ct 16 cl 4 3.0 2.0 .006 4.5 40 1.6 .4 5.6:1 11.2:1 

T-22145 500 ct 50 ct 12.5 3.0 2.0 .006 4:5 40 5 1.25 3.16:1 6.32;1 

T-22147 500 ct 150 cl 37.5 3.0 2.0 .006 4.5 40 15 3.75 1.83:1 3.65:1 

T;22150 500 ct 500 ct 125 3.0 2.0 .006 4.5 40 DO 12.5 1:1 2:1 

T-22155 *500 ct 500 ct - 3.0 2.0 .006 4.5 40 50 - 1:1 -
T-22160 500 ct 600 ct 150 3.0 2.0 .006 4.5 40 60 15 1:1.1 1,83:1 

T-22185 600 ct 12.8 ct 3.2 3.0 2.0 .006 4 4B 1.3 .32 6.B5:1 13.7:1 

T-22167 600 ct 30 ct 7.5 3.0 2.0 .006 4 4B 3 .75 4.47:1 B.94:1 

T-22170 600 ct 48 ct 12 3.0 2.0 .006 4 4B 4.B 1.2 3.54:1 7.07:1 

T-22175 600 ct 200 ct 50 3.0 2.0 .006 4 4B 20 5 1.73:1 3.46:1 

T-22180" 600 ct 600 ct 150, 3.0 2.0 .006 4 4B 60 15 1:1 2:1 

T-2218S"'· *600 et 600 ct - 3.0 2.0 .006 4 48 80 - 1:1 -
T-22186n *600 ct 900 ct - 3.0 2.0 .006 4 4B 90 - 1:1.22 -
T-22187** ~OO ct 1200 ct 300 3.0 2.0 .006 4 4B 120 30 1:1.41 1.41:1 

T-22190 640 ct 12.8 ct 3.2 3.0 2.0 .006 4 51 1.3, .32 7.07:1 14.14:1 

T-22195 700 ct 100 ct 25 3.0 2.0 .008 3.5 56 10 2.5 2.65:1 5.29:1 

T-22200 800 ct 12.8 ct 3.2 3.0 2.0 .006 3.5 64 1.3 .32 7.91:1 15 • .8:1 

T-22205 800 ct 48 ct 12 3.0 2.0 .005 3.5 84 4.B 1.2 4.0B:1 B.18:1 

T-22210 800 ct 800 ct 200 3.0 2.0 .005 3.5 64 'BO 20 1:1 2:1 

T-22215 900 ct 600 ct 150 3.0 2.0 .006 3 72 60 15 1.22:1 2.45:1 

T-22217** "'900 ct 900 ct - 3.0 2.0 .006 3' 72 90 - 1:1 -
T-22220 1000 ct 12 ct 3 3.0 2.0 .006 3 80 1.2 .3 9.13:1 1B.28:1 

T-22225 1000 ct 50 ct 12.5 3.0 2.0 .006 3 BO 5 1.25 4.47:1 B.94:1 

T-22230 1000 ct 1000 ct 250 3.0 2.0 .005 3 BO 100 25 1:1 2:1 

T-22235 1060 ct 12.8 ct 3.2 3.0 2.0 .005 3 B5 1.3 .'32 9.1:1 18.2:1 

T-22240 1200 ct 12.8 ct 3.2 3.0 2.0 .008 3 96 1.3 .32 9.68:1 19.4:1 

T-22245 1200 ct . 500 ct 125 3.0 2.0 .006 3 96 50 12.5 1.55:1 3.1:1 

T-22250 1200 ct 1200 ct 300 3.0 2.0 .006 3 96 120 30 1:1 2:1 

T-22255 *1200 ct 1200 ct - 3.0 2,"0 .008 3 96 120 - 1:1 -
T-22260 1500 ct 12 ct 3 3.0 2.0 .005 2.5 120 1.2 .3 11.1B:1 22.36:1 

T-22265 1500 ct 500 ct 125 3.0 2.0 .006 2.5 120 50 12.5 1.73:1 3,46:1 

T-22270 *1500 ct 600 ct - 3.0 '2.0 .006 2.5' 120 60 - 1. 58:1 -
T-22275 *1500 ct 1500 ct - 3.0 2.0 .006 2.5 120 150 - 1:1 -
T-22280 1600 ct 12.8 ct 3.2 '3.0 2.0 .006 2.5 12B 1.3 .32 11.1B:1 22.36:1 

T-22283 2000 ct 8 ct 2 3.0 2.0 .006 2.2 160 .B .2 15.8:1 31.6:1 

T-222B5 2000 ct 2000 ct 500 3.0 2.0 .005 2.2 180 200 50 1:1 2:1 

T-22290 *2000 ct 2000 ct - 3.0 2.0 .005 2.2 160 200 - 1:1 -
T-22295 2000 ct 8000 ct 2000 3.0 2.0 .006 2.2 160 BOO 200 1:2 l:i 
T-22297 2500 ct· 2500 ct 625 3.0 2.0 .005 2 200 250 63 1:1 2:1 

T-22300 3000 ct :moo ct 750 3.0 2.0 .006 1.8 240 300 75 1:1 2:1 

T~22305 '3000 ct 3000 ct' - 3.0 2.0 .006 I.B 240 300 , 1:1 -
'INCLUDES ELECTHOSTATIC SHIELD 

"MINIATURIZED TELEPHONE COUPLING APPLICATION 

* * * Discount Prices: 1-9 Net; 10-24 Jess'10%; 25-49 Jess f6%; 50"99 Jess 28%; 100-499 Jess 80% 
Ordering Instructions: No minimum. Net 80 days F.O.R. Mt. Vet-non, New York P.O. Box 1206 
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PICO 
PRICES 
1·gH' 

T· 
Series 
17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

i7.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 
18.05 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

18.05 

lB.05 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

1B,"05 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

17.32 

1B.05 

17.32 

17.32 

1B.05 

lB. OS' 

17.32 

17.32 

17.32 

1B.05 

17.32 

17.32 

17.32 

17.32 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

1·2608 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

PlCO 
PART SECONDARY POWER WATTS SECONDARY TURNS RATIO 

NUMBER IMPEDANCE PRIMARY DC PRIM/SEC OHMS 300 20 UNBAL PRIMARY RESISTANCE 
PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC 

T·Series IMPEDANCE WINDINGS ... " . ... CURRENT RESIST SEn PAR SEn PAR 
Plug·ln OHMS SER PAR II.lgblr hlll",r IIlgllar ma OHMS CONN CONN CONN CONN 

T·22310 3600 ct 3600 ct 900 2.7 2.0 .006 1.7 288 3BO 90 1:1 2:1 

T·22312 4000 ct 16 ct 4 2.5 2.0 .OOB 1.6 320 1.6 .4 15.B:l 31.6:1 

T-22314u 4000 ct 600 ct 150 2.5 2.0 .006 1.6 320 60 15 2.58:1 5.16:1 

T·22315 4000 ct 1000 ct 250 2.5 2.0 .006 1.6 320 100 25 2:1 4:1 

T·22320 "'4000 ct BODO ct . 2.5 2.0 .006 1.6 320 BOO - 1:1.41 · 
T·22325 5000 ct 500 ct 125 2.0 2.0 .006 1.4 400 50 12.5 3.16:1 6.32:1 

T·22330 5000 ct 5000 ct 1250 2.0 2.0 .006 1.4 400 500 125 1:1 2:1 

T·22335 7500 ct 50 ct 12.5 1.3 1.3 .006 1.2 600 5 1.25 12.25:1 24.5:1 

T·22340 7500 ct 100 ct 25 1.3 1.3 .006 1.2 600 10 2.5 B.66:1 17.32:1 

T·22345 7500 ct 600 ct 150 1.3 1.3 .006 1.2 600 60 15 3.54:1 7.07:1 

T-22350 7500 ct 2500 ct 625 1.3 1.3 .006 1.2 600 250 63 1.73:1 3.46:1 

T-22355 11<7500 ct 7500 ct - 1.3 1.3 .006 1.2 600 750 · 1:1 · 
T-223BO 8000 ct 12.8 c 3.2 1.2 1.2 .006 1.1 640 1.3 .32 25:1 50:1 

T-22365 BODO ct 1000 ct 250 1.2 1.2 .006 1.1 640 100 25 2.B3:1 5.66:1 

T-22370 "'SOOO ct 1200 ct - 1.2 1.2 .006 1.1 640 120 · 2.5B:l · 
T·22375 "'gOOD ct 9000 ct - 1.1 1.1 .006 1.1 720 900 · 1:1 -
T-223BO la, 000 ct 12.8 c 3.2 1.0 1.0 .006 1 BOO 1.3 .32 2B:l 56:1 

T-223B5 la, 000 ct 16 ct 4 1.0 1,0 .006 1 BOO 1.6 .4 25:1 50:1 

T-22390 la, 000 ct 100 ct 25 1.0 1.0 .006 1 BOO 10 2.5 10:1 20:1 

T-22395 10,000 ct 200 ct 50 1.0 1.0 .006 1 BOO 20 5 7.07:1 14.14:1 

T-22400 la, 000 ct 500 ct 125 1.0 

I 
1.0 .006 1 BOO 50 12.5 4.47:1 B.94:1 

T-22405 10,000 ct 600 ct 150 1.0 1.0 .006 1 BOO 60 15 4.0B:l B.16:1 

T-22410 10,000 ct 1000 ct 250 1.0 1.0 .DOS 1 BOO 100 25 3.16:1 6.32:1 

T·22415 10, 000 ct 1200 ct 300 1.0 1.0 .006 1 BOO 120 30 2.B9:1 5.77:1 

T-22420 10 000 ct 1500 ct 375 1.0 1.0 .006 1 BOO 150 3B 2.5B:l 5.16:1 

T-22425 10, 000 ct 2000 ct 500 1.0 1.0 .006 1 BOO 200 50 2.24:1 4.47:1 

T-22430 10, 000 ct 5000 ct 1250 1.0 1.0 .006 1 BOO 500 125 1.41:1 2.B3:1 

T-22435 10, 000 ct 7500 ct IB75 1.0 1.0 .006 1 BOO 750 IBB 1.16:1 2.31:1 

T-22440 10,000 ct 10,000 ct 2500 1.0 1.0 .006 1 BOO 1000 250 1:1 2:1 

T-22445 *10, 000 ct 10,000 ct - 1.0 1.0 .006 1 BOO 1000 - 1:1 -
T-22450 15, 000 ct 400 ct 100 .66 .66 .006 .B 1200 40 10 6.12:1 12.25:1 

T-22452 15, 000 ct 500 ct 125 .66 .66 .006 .B 1200 50 12.5 5.4B:1 10.95:1 

T·22455 15, 000 ct 600 ct 150 .66 .66 .006 .B 1200 60 15 5:1 10:1 

T-22460 15, 000 ct 10,000 ct 2500 .66 .66 .006 .B 1200 1000 250 1.22:1 2.45:1 

T-22465 *15,000 ct 15,000 ct - .66 .66 .006 .B 1200 1500 - 1:1 -
T-22470 15, 000 ct 15, 000 ct 3750 .66 .66 .006 .B 1200 1500 375 1:1 2:1 

T-22475 16, 000 ct 1000 ct 250 .62 .62 ,006 . B 1280 100 25 4:1 8:1 

T-224BO 20, 000 ct 500 ct 125 .5 .5 .006 .7 1600 50 12.5 6.32:1 12.65:1 

T-224B5 20, 000 ct 600 ct 150 .5 .5 .006 .7 1600 60 15 5.77:1 11.55:1 

T-22490 2Q, 000 ct 80C ct 200 .5 .5 .006 .7 1600 BO 20 5:1 10:1 

T-22495 20,000 ct 1000 ct 250 .5 .5 .006 .7 1600 100 25 4.47:1 B.94:1 

T·22500 20, 000 ct 5000 ct 1250 .5 .5 .006 .7 1600 500 125 2:1 4:1 

T-22505 20, 000 ct 10, 000 ct 2500 .5 .5 .OOB .7 1600 1000 250 1.41:1 2.'83:1 

T-22510 ·20; 000 ct 20,000 ct - .5 .5 .006 .7 1600 2000 - 1:1 -
T-2251. 25, 000 ct 500 ct 125 .4 .4 .006 .6 2000 50 12.5 7.07:1 j4.14:1 

T-22520 25,000 ct 1000 ct 250 .4 .4 .006 .6 2000 100 25 5:1 10:1 

T-22525 30,000 ct 50 ct 12.5 .33 .33 .006 .6 2400 5 1.25 24.5:1 49:1 

T-22530 30,000 ct 1200 ct 300 .33 .33 .006 .6 2400 120 30 5:1 10:1 

T-22532 30,000 ct 500 ct 125 .33 .33 .006 .6 2400 50 12.5 7;7:1 15.5:1 

T-22534 30, 000 ct 200 ct 50 .33 .33 .006 .6 2400 20 5 12.2:1 24.5:1 

T-22535 30,000 ct 5000 ct 1250 .33 .33 .006 .6 2400 500 125 2.45:1 4.9:1 

T-22540 30,000 ct 10,000 ct 2500 .33 .33 .006 .6 2400 1000 250 I. 73:1 3.46:1 

T-22545 *30,000 ct 30,000 ct . .33 .33 .006 .6 2400 3000 - 1:1 -
T-22550 40,000 ct 400 ct 100 .25 .25 .006 .5 3200 40 10 10:1 20:1 

T·22555 40 000 ct 2000 ct 500 .25 .25 .006 .5 3200 200 50 4.47:1 8.94:1 

T-22560 40,000 ct 4000 ct 1000 .25 .25 .006 .5 3200 400 100 3.16:1 6.32:1 

T'22565 40,000 ct 20,000 ct 5000 .25 .25 .006 .5 3200 2000 500 1.41:1 2.B3:1 

T-22570 *40,000 ct 40,000 ct - .25 .25 .006 .5· 3200 4000 · 1:1 -
T-22575 50, 000 ct 200 ct 50 .2 .2 .006 .4 4000 20 5 15.B:l 31.6:1 

T-22577 50, 000 ct 500 ct 125 .2 .2 .006 .4 4000 50 12.5 10:1 20:1 

T-2257B 50, 000 ct 600 ct 150 .• 2 .2 .006 .4 4000 60 15 9.13:1 IB.26:1 

T-22579 50, 000 ct 50,000 ct 12,500 .2 .2 .006 .4 4000 5000 1250 1:1 2:1 

T-225BO 60, 000 ct I5,OOOct 3750 .16 .16 .006 .4 4BOO 1500 375 2:1 4:1 

T-22585 62,500 ct 50 ct 12.5 .16 .16 .006 .4 5000 5 1.25 35.4:1 70.7:1 

T-225B7 80,000 ct 15,000 ct 3750 .)2 .12 .006 .3 6400 1500 375 2.3:1 4.6:1 

'INCLUDES ELECTROSTATIC SHIELD 
"MINIATURIZED TELEPHONE COUPLING APPLICATION 

* * *'Discount Prices: 1·9 Net; 10-24Iess'10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% 

Ordering Instructions: No minimum. Net 30 days F.O.R. Mt. Vernon, New yo .. I,. P.O. Box 1206 

5600 
PICO PICO's PRICES 

1·9"" " uRra-miniature 
T· transfonners 

Series 
17.32 

17.32 

17.32 T SERIES 
17.32 

Plug-In 
IB.05 

17.32 

17.32 

19.22 

19.22 

1!J:.?? 
19.22 FEATURES 
20.59 

• EXTREME RESlSTANCE TO 
19.22 THERMAL SHOCK 

19.22 
• ULTRA MINIATURE SIZE 

20.59 

20.59 • PIca IS APPROVED QPL SOURCE 
(MIL-T·27) 

19.22 

19.22 • MAGNETIC SHIELDS AVAILABLE 

19.22 • E LECTROST ATIC SHm LDING 

19.22 CAN BE ADDED 

19.22 • VARIATION OF STANDARD 

19.22 DESIGNS AVAILABLE 

19.22 • PRIMAR Y AND SECONDAR Y 

19.22 WINDINGS CAN BE USED EITHER 
AS INPUT OR OUTPUT 

19.22 

19.22 • SPECIAL PRODUCTION 
TECHmQUES ENSURE UNIFORM 

19.22 SIZE AND LEADS WHICH ARE 

19.22 FREE OF ENCAPSULANT. NO 
MENISCUS IN LEAD AREA. 

19.22 

20.59 • EVERY UNIT IN THlS CATALOG 
CAN BE MADE WITH A 300 

19.22 THERMAL CYCLE GUARANTEE 

19.22 USING PICO'S SPECIAL SR 
CONSTRUCTION. CONTACT 

19.22 FACTORY FOR DETAIlS. 

19.22 

20,59 

19.22 

19.22 

20.59 SCHEMATIC FOR TRANSFORMERS 

20.59 
WITH SPLIT SECONDARIES 

20.59 

20.59 

:3 c: 20.59 

20.59 

21.40 c: 20.59 

20.59 

21.40 

21.40 

21.40 SCHEMATIC FOR TRANSFORMERS 
21,40 WITH ELECTROSTATIC SHIELD 

21.40 

'3E' 21.40 

22.96 
2 l 6 

22.96 
I 

22.96 
3 I 7 

22.96 4 
22.96 

25.60 -
25.60 

25.60 

25:60 

• mediate 25.60 

27.64 , For I~neering 
27.64 engl. tanCe 
27.64 

aSSIS ace 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y.1 0552· 914-699-5514 

EEM 1983 For manufacturer,s' sales offices refer to Manufacturers & Sales Offices Directory 1·2609 



5600 

PICO's 
......... miniature 

PULSE 
transfonllelS 

PICO PART NUMBER 

H·SIII •• J·Serll' 
Plug·ln Insulated 

Ll.d. 

H-5400 J-5600 

H-5405 J-5605 

H-5410 J-5610 

H-5415 J-5615 

H-5420 J-5620 

H-5425 J-5625 

H-5430 J-5630 

H-5435 J-5635 

H-5440 J-5640 

H-5445 J-5645 

H-5450 J-5650 

H-5455 J-5655 

H-5460 J-5660 

TRANSFORMERS 

.250' ~~~~DIA H SERIES Plug-In 
(6.35 +025 DIAl CO 

-.000 . 250+.010:0IA "+010· 

;635 :.:~ DIAl~ =t (:: :::~'l BLOCKING OSCILLATOR TRANSISTOR 
TEST CIRCUIT 

U50·±.25· 
(38.1 ± 6.351 

. -.000 t"~ I 1\'\ (~;~~:6~:~1 -.000 

UNIT CAN BE SUPPLIED 
WITHOUT BARRIER 

1 
J SERIES 

Insulated Leads 

Dimensions are in inches (MM) 

SPECIFICATIONS 

• MIL-T-21038: 
Units Meet MIL-T-21038 

and are Hl'rmetically S('ai£'d in a Metal Case 

• DIE LECTRIC STRENGTH: 
All Units tested at 200 V RMS 

• INSULATION RESISTANCE: 
Greater than 10, 000 Megohms at 300 V DC 

• WEIGHT: 
1.1 Grams 

• OPERATING TEMPERATURE: 
_55°c to t050e (All Units Can b(' Supplied 
to Class S Requirements 1300c maximum) 

• TERMINAI.8: •• , • , ••• 
Solid. 012 Diameter Conductor, 
Conductor is copper clad steel, 
Tinned loo%. Electroplated Per 
MIL-T-I0727A and ASTM ecs B452. 

• THERMAL SHOCK: 
25 Cycles, Method 107C, MIL-STD-202D. 
T{'st Conduction A-I 

(4.8 DIAl 450 • 
.19'DlA~ 

.125 DIA 
(3.17 DIAl 

WHITE DOT AT PIN -# I. 
TERMINALS ARE CLOCK
WISE FROM PIN # I. 

FEATURES 

• EXTREME RESISTANCE TO THERMAL SHOCK 

• ':JLTRA MINIATURE SIZE 

• BUILT TO MIL-T-21038 

• MAGNETIC SHIELDS AVAILABLE 

• ELECTROSTATIC SHIELDING CAN 8E ADDED 

• VARIATION OF STANDARD DESIGNS AVAILABLE 

• SPECIAL PRODUCTION TECHNIQUES ENSURE UNIFORM SIZE 
AND LEADS WHICH ARE FREE OF ENCAPSULANT. NO MENISCUS 
IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG CAN BE MADE WITH A 300 THERMAL 
CYCLE GUARANTEE USING 'PICO'S SPECIAL SR CONSTRUCTION, 
CONTACT FACTORY FOR DETAILS, 

This Product is Patented 

MILITARY DESIGNATION TP7RX4410CZ TURNS RATIO 4:4:1 

5600 

COUPLING CIRCUIT CHARACTERISTICS BLOCKING OSCILLATOR CIRCUIT PICO PRICES 1·9· 

0 
, 

0 

P Width Volt Rise Over Droop Back Imp· P Width Rise Over Droop ea,k H·Serle. J·Serles 
/1 Sec 00' Time Shoot Swing in/out, pSec Time Shoot 

.; Swing 

0.05 0.2 0.01 0 0 20 50 0.05 0,01 0 0 35 13.60 12.48 

0.1 0.5 1}.015 0 0 20 50 0.1 0.012 0 0 25 13.60 12.48 

0.2 1.2 0,02 0 0 20 100 0.2 0,02 0 0 15 13.60 12.48 

0.5 1.5 0,023 0 5 25 100 0.5 0.023 0 5 15 13.60 12.48 

I 1.5 0.025 0 20 28 100 I 0,03 0 10 15 13.60 12.48 

2 1.5 0,028 0 15 23 100 2 0.035 0 10 15 13,60 12.48 

3 1.5 0.030 0 15 28 100 3 0.04 0 10 15 13.60 12.48 

5 2 0.035 0 20 20 200 5 0.040 0 15 15 13.60 12.48 

10 2 0.05 0 25 25 200 10 0.060 0 15 10 13.60 12.48 

15 2 0.06 0 25 18 200 15 0.07 0 15 15 13.60 12.48 

25 3 0.1 0 30 30 500 25 0.08 0 15 15 13.60 12.48 

50 3 0.3 0 20 20 500 50 0.2 0 10 5 13.60 12.48 

100 6 0.' 0 15 18 500 100 0.35 0 10 15 13.60 12.48 

Coupling circuit measurements made with (1) BRN-(2) RED as input and (3) OR-(4) YEL as output, (5) GRN-(6) BLU winding is open: Input Voltage = 1 V 

1·2610 

• Discount Prices: 1·9 Net; 10·24 less 10%; 25-49 less 16%; 50·99 less 23%: 100·499 less 30% 

Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon', New York. P.O. Box 1206 

For immediate engineering assistance or to place an order-Call Toll Free BOO-431-1064 

. PICO Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y.1 0552· 914-699-5514 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 

1~32 MAX (8.7 MAX) , , 0 
DIA • DIA 

, ---L-
~32 MAX (5.55 MAX) , 

r-~ I ~2 ± ~4 
(38.1 ± 6.35) 

L. 
E SERIES 

Insulated Leads 
Dimensions arc in inches (MM) 

TRANSFORMERS 

MSERIES 
Plug-In .250":1:.010" 

=r~J .35"MAX 
(B.9 MAX 

.035" 
(0.9) 1.00"±.25" 

(25.4 ±6.35) 

" ';~ 
.2001A 

(5.1DIA)~50 
DO .125 DIA" 

(3.17 DIA) 

WHITE DOTAT PIN;I>I. 
TERMINALS ARE CLOCK
WISE FROM PIN;I> I. 

BLOCKING OSCILLATOR TRANSISTOR 
TEST CIRCUIT 

lie 
.10. 

5600 

PICO's 
ultra-Minialure 

SPECIFICATlONS FEATURES 

• MIL-T-2103B: • OPERATING TEMPERATURE: • EXTREME RESISTANCE TO THERMAL SHOCK 
All Unlts Meet MIL-T-2103B 
and arc Hermetically Scaled 1n a Metal Case 

-5Soc to lOSoc (All Units Call be Supplied 
to Class S Requirements 13Doc maximum) • ULTRA MINIATURE SIZE 

eDIELECTRIC STRENGTH: 
All Units tested at 200 V RMS 

eINSULATION RESISTANCE: 
Greater than la, 000 Megohms at 300 V DC 

_WEIGHT: 
1/20 Ounce 

• TERMINALS: • • ~ • • • • • 
Solid .012 Diameter Conductor. 
Conductor is copper clad steel, 
Tinned 100%. Electroplated Per 
MIL-T-I0727A and ASTM ecs B452. 

• THERMAL SHOCK: 
25 Cycles, Method l07C, MIL-STD-202D. 
Test Conduction A-I 

• BUILT TO MIL-T-21038 

• MAGNETIC SlUE LOS AVAILAI3LE 

• ELECTROSTATIC SHIELDING CAN BE ADDED 

o VAIUATION OF STANDARD DESIGNS AVAILABi,E 

o SPECIAL PRODUCTION TECHNIQUES ENSURE UNIFORM SIZE 
AND LEADS WHICH ARE FREE OF ENCAPSULANT. NO MENISCUS 
IN LEAD AREA. 

This Product is Patented 
o EVERY UNlT IN THIS CATALOG CAN BE MADE WITH A 300 THERMAL 

CYCLE GUARANTEE USING PICO'S SPECIAL SR CONSTRUCTION. 
CONTACT FACTORY FOR DETAILS. 

MILITARY DESIGNATION TP6RX4410CZ TURNS RATIO 4'4'1 .. 
PICD PART NUMBER COUPLING CmCUIT CHARACTERISTICS BLOCKING OSCILLATOR cmCUIT D. C. RESISTANCE PICD PRICES 1-9· 

E-Series M-Serles 
P. WIDTH tVOLT 

RISE % % RISE % % 
4 4 I 

TNS TNS TURN Insulaled Plug-In TIME OVER DROOP BACH; IMP FREQRESP. P. WIDTH TIME OVER DROOP BACK BRN OR GRN E·Series M·Series 
Leads ~SEC. OUT ~SEC'I SHOor % SWING IN/alIT WITHIN 2DB p SEC. pSEC. SHOOT- % SWING RED YEL BLU 

E5020 M5300 0.05 10 0.018 0 0 10 50 150 KHz-30 MHz 0.05 0.02 0 0 35 0.21 0.23 0.13 9.45 10.48 

E5040 M5305 0.1 10 0.02 0 0 5 50 100 KHz-17 MHz 0.1 0.025 0 0 25 0.47 0.56 0.17 9.45 10.48 

E5060 M5310 0.2 8 0.035 0 0 5 100 16 KHz-I0 MHz 0.2 0.030 0 0 IS 1.0 1.25 0.37 9.45 10.48 

E5080 M5315 0.5 8 0.06 0 0 0 100 7 KHz-3. 3 MHz 0.5 0.05 0 0 15 1.5 1.80 0.54 9.45 10.48 

E5100 M5320 1 8 0.15 0 0 5 100 7 KHz-2.3 MHz I 0.08 0 0 15 2.5 3.1 0.9 9.45 10.48 

E5120 M5325 2 8 0.17 0 0 10 100 2.2 KHz-I. 3 MHz 2 0.10 0 0 15 3.0 3.7 1.1 9.45 10.48 

E5140 M5330 3 8 0.20 0 0 10 100 1. 7 KHz-I. 5 MHz 3 0.20 0 0 15 4.9 6.0 1.8 9.45 10.48 

E5160 M5335 5 8 0.20 0 15 25 200 1.8 KHz-I. 5 MHz 5 0.30 0 0 3 8.0 9.7 2.' 9.45 10.48 

E5180 M5340 10 8 0.4 0 IS 20 200 1. 5 KHz-I. 2 MHz 10 0.35 0 5 10 13.0 15.8 4.7 9.45 10.48 

5 3 I 
MILITARY DESIGNATION TP6RX5310CZ TURNS RATIO 5:3:1 TURNSTURNSTURN 

E5200 M5345 0.1 8 0.01 0 0 5 140/50 170 KHz-32 MHz 0.1 0.01 0 0 20 0.55 0.40 0.15 9.45 10.48 

E5220 M5350 I 8 0.05 0 6 10 280/100 12.5 KHz-3. 3 MHz I 0.02 5 5 5 3.0 2.2 0.9 9.45 10.48 

E5240 M5355 5 8 0.09 0 12 25 560/200 15 KHz-4 MHz 5 0.05 0 10 10 9.5 7.0 2.6 9.45 10.48 

MILITARY DESIGNATION TPGRX4440CZ TURNS RATIO 4'4'4 . , 

PICD PART NUMBER COUPLING CIRCUIT CHARACTERISTICS PICD PRICES 1·9· 

E-Series M·Series RISE % % 
4 4 4 

TNS WS TURNS 'E·Series M·Series Insulaled Plug-In P. WIDTH VOLT TIME OVER DROOP BACK IMP FREQRESP. Bt1N OR GRN 
Leads J.I SEC. OUT PSEC. SHOOT % SWING IN/OUT WITHIN 2DB RED YEL BLU 

E5181 M-5356 0.05 10 0.018 0 0 10 50 150 KHz-30 MHz 0.21 0.23 0,25 10.48 10.48 

E5182 M-5357 0, I 10 0.02 0 0 5 50 100 KHz-17 MHz 0,47 0.56 0.67 10.48 10.48 

E5183 M~5358 0.2 8 0.035 0 0 5 100 16 KHz-I0 MHz 1.0 1.25 1. 56 10.48 10.48 

E5184 M-5359 0.5 8 0.06 0 0 0 100 7 KHz-3.3 MHz 1.5 1.80 2.' 10.48 10.48 

ES185 M-5360 I 8 0.15 0 0 5 100 7 KHz-2.3 MHz 2.5 3.1 3,' lU.48 10.48 

E5186 M-5361 2 8 0.17 0 0 10 100 2,2 KHz-I.3 MHz 3.0 3.7 4,6 10.48 10.48 

E5187' M-5362 3 8 0.20 0 0 10 100 1. 7 KHz-I. 5 MHz 4.9 6.0 7,4 10.48 10.48 

E5188 M-5363 5 8 0.20 0 IS 25 200 1. 8 KHz-I. 5 MHz 8.0 9.7 11.8 10.48 10.48 

E5189 M-5364 10 8 0.4 0 15 20 200 1.5 KHz-l.2 MHz 13.0 15.8 19.2 10.48 10.48 

Coupling ClfCUit measurements made WIth (1) BRN-(2) RED as input and (3)OR-(4) YEL as output, (5) GRN-(6) BLU windmg is open: Input Voltage = 1 V 

EEM 1983 

• Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-991c5s 23%; 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. P.O. Box 1206 

For immediate engineering assistance Dr to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuestenPkwy. Mt. Vernon, N.Y.10552·914-699-5514 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2611 



5600 

A 
MAX. MAX. 

SIZE HEIGHT DlA 

1 .280 .410 
(7.11) (10.41) 

2 .340 .500 
(8.63) (12.7) 

3 .415 .630 
(10.54) (16.0) 

~lA~. C (DlA) . 
360 

WHITE DOT AT PIN #l 
TERMINALS CLOCK
WISE mOM PIN #l 

B C 
BOLT STAND-

CmCLE OFF 

.260 .160 
(6.6) (4.06) 

.350 .250 
(8.89) (6.35) 

.440 .340 
(11.17) (8.64) 

All dimensions are in inches, ( )==MM 

A 

I 1m-' (MAX) HEIGHT (MAX) 

.020".L ---t 
(0.50) 

~ 1.00" ±.25" 
. (25.4 r.35) 

~~ (DlA) 
d 

300 

WHITE DOT AT PIN.#l 
TERMINALS CLOCK-
WISE mOM PIN #1 

A B C 
MAX. MAX. BOLT STAND-

SIZE HEIGHT DIA cmCLE OFF MTG HOLE 

4 .500 .800 .560 .460 
(12.7) (20.32) (14.22) (11.68) -

5 .635 .950 .670 .570 .140 
(16.12) (24.13) (17.0) (14.48) (3.55) 

6 .745 1.125 .800 .700 .170 
(18.92) (28.57) (20.32) (17.78) (4.31) 

All dimensions are in inches, ( )=MM 

FEATURES 
1) Units can be used as self-saturating or for linear 

switching applications. Operation over ambient 
temperature range from -55°c to + 1 05°c. All 
units meet the requirements of MIL-T-27 
(TF5S40ZZ) 

2) All units can be supplied with higher or lower 
secondary voltages at the same power levels. 

3) Secondary can be connected for full-wave bridge 
or dual bridge. 

4) All units are magnetically shielded. 

For immediate engineering assistance 
or to place an order-

Call Toll Free800-431-1064 

PI CO 
Electronics, 'nc. 
453 North Mac Questen Pkwy. 
Mt. Vernon, New York 10552 

phone 
914-699-5514 

TRANSFORMERS 

Ultra Miniature DC-DC 
Converter Transformers 
Input Voltages of: 
5V, 12V, 24V and 48V 
Power Levels up to 40 Watts 

5600 

All units are magnetically shielded 
All units can be supplied with higher or lower output voltages. 
(Example, size 2 can have output voltage of 400V D.C.) 
Delivery- stock to one week, special voltages 9 days. 

INPUT 5 VOLTS 
D. C. OUT VOLTS MAX. POWER OUT APPROX. SWITCH FREQ. 

'" PART FULL DUAL SELF- SQUARE-WAVE PRICE 
550c_ +1050c _55°c _ +70oc NUMBER BRIDGE WAVE BRIDGE SATURATED DRIVEN** SIZE 1-9 

31020 10 5 , 5 1.5W 3W 15K 3DK to SDK 1 22.38 

31040 12 6 , 6 1.5W 3W 15K 30K to 60K 1 22.38 

31060 28 14 ~14 1.5W 3W 15K 30K to 60K 1 22.38 

31080 48 24 :24 1.5W 3W 20K 4DK to 6DK 1 22.38 

31100 100 50 :5D 1.5W 3W 20K 4DK to 6DK 1 22.38 

32105 10 5. , 5 3W 4.5W 15K 30K to 6DK 2 22.38 

32125 12 6 ! 6 3W 4.5W 15K 30K to 6DK 2 22.38 

32145 28 14 :::14 3W 4.5W 15K" 30K to 60K 2 22.38 

32165 48 24 :24 3W 4.5W 20K 40K to 6DK . 2 22.38 

32185 100 50 :50 3W 4.5W 20K 40K to 60K 2 22.38 

33103 10 5 , 5 5W 7.5W 10K 20K to 50K 3 22.38 

33123 12 6 ! 6 5W 7.5W 10K 20K to 50K 3 22.38 

33143 28 14 :14 5W 7.5W 10K 20K to 50K 3 22.38 

33163 48 24 :24 5W 7.5W 10K 20K to 50K 3 22.38 

33183 100 50 :50 5W 7.5W 10K 20K to 50K 3 22.38 

34500 10 5 , 5 lOW 14W 10K 20K to 40K 4 22.38 

34520 28 14 ~14 lOW 14W 10K 20K to 40K 4 22.38 

34540 48 24 :24 lOW 14W 10K 20K to 40K 4 22.38 . • Lower SWitching frequency may be used at lower output power. 

INPUT 12 VOLTS 
D. C. OUT VOLTS MAX. POWER OUT APPROX. SWITCH FREQ. .,. 

PART FULL DUAL SEL~'- SQUARE-WAVE PRICE 
NUMBER BRIDGE WAVE BRIDGE 55°c - +1050c 55°c -+70°(' SATURATED DRIVEN" SIZE 1-9 

31120 12 6 ! 6 1.5W 3W 15K 30K to 60K 1 22.38 

31140 24 12 :12 1.5W 3W 15K 3DK to 6DK 1 22.38 

31160 28 14 :14 1.5W 3W 15K 30K to 60K 1 22.38 

31180 48 24 124 1.5W 3W 20K 40Kto 60K 1 22.38 

. 31200 100 50 :50 1.5W 3W 20K 40K to 60K 1 22.38 

32205 12 6 ! 6 3W 4.5W 15K 30K to 60K 2 22.38 

32225 24 12 :12 3W 4.5W 15K 30K to 60K 2 22.38 

32245 28 14 :14 3W 4.5W 15K 30K to 60K 2 22.38 

32265 48 24 :24 3W 4.5W 20K 40K to 60K 2 22.38 

32285 100 50 :50 3W 4.5W 20K 40K to 60K 2 22.38 

33203 12 6 ! 6 5W 7.5W 15K 30K to 60K 3 22.38 

33223 28 14 :14 5W 7.5W 15K 30K to 60K 3 22.38 

33243 48 24 :24 5W 7.5W 20K 40K to 6DK 3 22.38 

33263 100 50 ::50 5W 7.5W 20K 40K to 60K 3 22.38 

34560 24 12 ::12 lOW 14W 15K 30K to 50K 4 22.38 

34580 28 14 :14 lOW 14W 15K 30K to 50K 4 22.38 

34600 48 24 ::24 lOW 14W 15K 30K to 50K 4 22.38 

35107 24 12 :12 17W 25W 15K 30K to 50K 5 33.57 

35127 28 14 ::14 17W 25W 15K 30K to 50K 5 33.57 

35147 48 24 :24 17W 25W 15K 30K to 50K 5 33.57 ,. 
Lower sWltchmg frequency may be used at lower output power. 

* * * Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; .50-99 less 23%; 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days F.O.R. Mt. Vernon. New York. P.O. Box 1206 

1·2612 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

INPUT 24 VOLTS 

D. C. OUT VOLTS MAX. POWER OUT APPROX. SWITCH FREQ. ---PART FULL DUAL 
~55ac _ +10Soc ~550c _ +70oc 

SELF- SQUARE-WAVE PRICE 
NUMBER BRIDGE WAVE BRIDGE SATURATED DRIVEN" SIZE 1-9 

31220 10 5 - 5 1.5W 3W 15K 30K to 60K 1 22.38 

31240 28 14 =14 1.5W 3W 15K 30K to 60K 1 22.38 

31260 48 24 =24 1.5W 3W 20K 40K to 60K 1 22.38 

31280 100 50 :50 1.5W 3W 20K 40K to 6DK 1 22.38 

32305 10 5 : 5 3W 4.5W 15K 30K to 6DK 2 22.38 

32325 28 14 =14 3W 4.5W 15K 30K to 6DK 2 22.38 

32345 48 24 :!:24 3W 4.5W 20K 40K to 6DK 2 22.38 

32365 100 50 =50 3W 4.5W 20K 40K to 6DK 2 22.38 

33283 10 5 : 5 5W 7.5W 15K 30K to 60K 3 22.38 

33303 28 14 =14 5W 7.5W 15K 30K to 6DK 3 22.38 

33323 48 24 =24 5W 7.5W 29K 40K to 60K 3 22.38 

33343 100 50 =50 5W 7.5W 20K 40K to 6DK 3 22.38 

34620 28 14 =14 lOW 14W 15K 30K to 5DK 4 22.38 

34640 48 24 =24 lOW 14W 15K 30K to 50K 4 22.38 

35167 24 12 =12 17W 25W 15K 30K to 50K 5 33.57 

35187 28 14 =14 17W 25W 15K 30K to 50K 5 33.57 

35207 48 24 =24 17W 25W 15K 30K to 5DK 5 33.57 

36705 48 24 =24 25W 40W 15K 30K to 40K 6 38.72 

36725 56 28 =28 25W 40W 15K 30K to 40K 6 38.72 

•• Lower switching frequency may be used at lower output power. 

INPUT 48 VOLTS 
D. C. OUT VOI,TS MAX. POWER OUT APPROX. SWITCH FREQ. ---PART FULL DUAL 

_55°c _ +70oc 
SELF- SQUARE-WAVE PRICE 

NUMBER BRIDGE WAVE BRIDGE -5Soc'-+10Soc SATURATED DRIVEN" SIZE 1-9 

31300 24 12 =12 1.5W 3W 15K 30K to 60K I 22.38 

31320 48 24 =24 1.5W 3W 20K 40K to 60K I 22.38 

31340 100 50 :!:50 1.5W 3W 20K 40K to 60K 1 22.38 

31360 150 75 :75 1.5W 3W 20K 40K to 60K I 22.38 

32385 24 12 :12 3W 4.5W 15K 30K to 60K 2 22.38 

32405 48 24 =24 3W 4.5W 20K 40K to 60K 2 22.38 

32425 100 50 :50 3W 4.5W 20K 40K to 60K 2 22.38 

32445 150 75 ~75 3W 4.5W 20K 40K to 60K 2 22.38 

33363 24 12 =12 5W 7.5W 15K 30K to 60K 3 22.38 

33383 48 24 =24 5W 7.5W 20K 40K to 60K 3 22.38 

33403 10Q 50 :50 5W 7.5W 20K 40K to 60K 3 22.38 

33423 150 75 =75 5W 7.5W 20K 40K to 6DK 3 22.38 

34660 24 12 =12 lOW 14W 15K 30K to 50K 4 22.38 

34680 48 24 =24 lOW 14W 15K 30K to 5DK 4 22.38 

34700 56 28 :!:28 lOW 14W 15K 30K to 50K 4 22.38 

35227 24 12 :t12 17W 25W 15K 30K to 50K 5 33.57 

35247 48 24 =24 17W 25W 15K 30K to 5DK 5 33.57 

35267 56 28 :28 17W 25W 15K 30K to 5DK 5 33.57 

36745 48 24 =24 25W' 40W 15K 30K to 4DK 6 38.72 

36765 56 28 =28 25W 40W 15K 30K to 40K 6 38.72 

36785 100 50 :50 25W 40W 15K 30K to 40K 6 38.72 

.. Lower switching frequency .may be used at lower output power . 

••• Discount Prices: 1-9 Net: 10-24 less 10%: 25-49 less 16%:50-99 less 23%: 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. P.O. Box 1206 

For immediate engineering assistance or to place an order
Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y.1 0552· 914-699-5514 

5600 

SCHEMATIC FOR SIZES 1,2 & 3 USING 
TRANS FORMl:RS AS SELF-SATURATING 

* D, 

9 

'--_______ ='0 FIGURE 0 

SCHEMATIC FOR SIZES 1, 2, AND 3 USING 
TRANSFORMERS AS LINEAR SWITCHING 

• 01 AND 02 USE SCHOTTKY OR FAST SWITCHING DIODES 

SCHEMATIC FOR SIZES 4,5 & 6 USING 
TRANSFORMER AS SELF-SATURATING 

'--_______ =" FIGURE F 

SCHEMATIC FOR SIZES 4,5 & 6 USING 
TRANSFORMERS AS LINEAR SWITCHING. 

.:-:J 
:=J 

... DI 

FIGURE G 

-D1 & 02 USE SCHOTTKY OR FAST SWITCHING DIODES 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1'2613 



5600 TRANSFORMERS 5600 

PICO Microphone/Transducer Audio Input Transformers 
Used for Professional Sound Studios/Broadcast Mixing Consoles/Control and Instrument Amplifiers. 

Interchangeable with transformers made by Beyer Dynamic of Germany. 

,062"8 (1. 58ft) 

• 640"D1A. MAX. 
(16.26) 

• 062"R (1. 58H) 

• 75SDJA. MAX • 
(19.18) 

016"(0.41) 
CCS TIN 

PLATED LEADS 

• Large step-up ratios with flat frequency response over the 
entire audio range. 

• Gapless laminations provide wide bandwidth with extremely 
low distortion. Use of two magnetic shields made with extra 
thick mu-metaland gapless core provide negligible hum pick up. 
All units provided with electrostatic shield. 

• Your choice of two package styles, stud mounting with flying 
leads or low profile plug-In. Identical electrical performance 
regardless of package style. 

• Frequency response ±1 dB, 30Hz-15kHz • 

• Low profile plug-in (24000 series) meets MIL-T-27D 
(TF5R21ZZ) . 

• Because of gapless laminations, unbalanced DC current should 
be avoided. 

• Typical distortion of 1 % at power level of 0 dBm (1 Milliwatt), 
30 Hz -15 kHz. If the low frequency Is raised, the power level ~ -32 THREAD. 

f2BAWGSOlJD 
TINNED COPPER 
KYNAR INSULATED 
LEADS 

for 1% distortion is as follows: r-----------------, 

NOTE: 

.'7li'DIA'~ 
(11.94) 

NOTES: 

,394" 
(10) .197" 

-r==--1 (5) 

.335 DIA.~"""/.dH-~ 
(8.5) 

.394" 
(IO) 

WJfiTE DOT AT PIN 11 
TERMINALS ARE CLOCKWISE 
FROM PIN n 

50 Hz 
100 Hz 
300 Hz 

3 Milliwatts (4.7 dBm) 
10 Milliwatt. (10 dBm) 

150 Milliwatt. (21.7 dBm) 

For immediate engineering assistance 
. or to place an order-

Call Toll Free 800·431-1064 

All units have two extra thick mu-metal shields. 
Delivery·Stock to 1 week 

I 
ALL DIMENSIONS ARE m INCHES, ( )"' MM ALL DIMENSIONS ARE IN INCHES, ( )",MM. 

CCS·COPPER CLAD STEEL, TINNED 100%. 
ELECTROPLATED PER MIL-T-I0727A 
AND ASTM CCS 8452. 

Modification of standards 9 days! 

This Product is Patented 

IMPEDANCE TURNS RATIO REPLACES BEYER/GERMANY 
PARTNVMBER OHMS PRIM/SEC D. C. RESISTANCE TYPICAL PART NVMBER 

PRIM OPEN PRICES 1-9*** 
PRIM PRIM PRIM PRIM CIRCUIT STUD 

STUD SERIES PAR SERIES PAR IMPEDANCE MOUNTING PLUG-IN STUD 
MOUNTING PLUG-IN PRIM SEC CONN CONN CONN CONN SEC AT 50 Hz (23000 SERIES) (24000 SERIES) MOUNTING PLUG-IN 

23120 24120 12.5 5K 1: 20 - 4.6 - lK 125 TR-BV35704 STR- BV37704 16.82 20.19 
23140 24140 200 200 1: 1 - 50 - 75 2K 351 001 001 370001 001 15.91 18.56 
23160 24160 200 ct/50 SPLIT 200 1: 1 1: 2 50 12.5 75 2K 351 201 001 370201 001 15.69 19.07 
23180 24180 200 2K 1:3.16 - 50 - 580 2K 351 003 002 370003 002 15.91 18.56 
23200 24200 200 ctj50 SPLIT 2K 1:3.16 1:6.33 50 12.5 580 2K 351 203 002 370203 002 15.69 19.07 
23220 24220 200 5K 1:5 - 50 - 1.45K 2K 351 005 003 370005 003 15.91 18.56 
23240 24240 200 ct/50 SPLIT 5K 1:5 1:10 50 12.5 1.45K 2K 351 205 003 370205 003 15.91 20.81 

23260 24260 200 10K 1:7.07 - 50 - 3.45K 2K 351 007 004 370007 004 15.69 19.07 
23280 24280 200 ct/50 SPLIT 10K 1:7.07 1:14.14 50 12.5 3.45K 2K 351 207 004 370207 004 17.94 21.32 
23300 24300 200 20K 1:10 - 85 - 4.75K 2K 351 010005 370010 005 16.31 19.69 
23320 24320 200 ct/50 SPLIT 20K 1:10 1:20 85 21 4.75K 2K 351 210 005 370210 005 18.56 21.94 

23340 24340 200 45K 1:15 - 85 - 10.4 K 2K 351 015 006 370015 006 19.07 22.44 

23360 24360 200 ct/50 SPLIT 45K 1:15 1: 30 85 21 10.4 K 2K 351 215 006 370215 006 21.32 24.70 

23380 24380 200 80K 1:20 - 115 - 13.5 K 2K 351 020 007 370020 007 20.19 23.57 

23400 24400 200 ct/50 SPLIT 80K 1:20 1:40 115 29 13.5 K 2K 351 220007 370 220 007 22.44 25.82 

23420 24420 600 ct 600 1:1 - 140 - 190' 6K TR-145/BV35508 STR-145/BV37508 15.69 19.07 
351 101 031 370 101 031 

23440 24440 600 ct/15C 600 1:1 1:2 140 ·35 190 6K 351 201 031 370201 031 16.82 20.19 
SPLIT 

23460 24460 600 ct/150 2.4K 1: 2 1:'4 140 35 575 6K 351 202 032 370202 032 17.94 21.32 
SPLIT 

23480 24489 600 ct/150 6K 1:3.16 1:6.33 140 35 1.45K 6K 351 203 033 370203 033 19.07 22.44 
SPLIT 

23500 24500 600 ct/150 15K 1:5 1:'10 140 35 3.9 K 6K 351 205034 370205 034 20.19 23.57 
SPLIT 

23520 24520 600.ct/150 30K 1:7.07 1:14.14 140 35 7.05K 6K 351 207 035 370207 035 21.32 24.70 
SPLIT 

23540 24540 600 ct/150 60K 1:10 1:'20 199 50 11K 6K 351 210 036 370210036 22.44 25.82 
SPLIT 

23560 24560 .1. 2K ct/300 1.2K 1:1 1: 2 310 78 430 12K 351 201 061 370 201 061 16.82 20.19 
SPLIT 

23580 24580 1. 2K ct/300 5K 1:2.04 1:4.08 310 78 1.4 K 12K 351 202 062 370 202 062 17.94 21.32 
SPLIT 

23600 24600 1. 2K ct/3oo 12K 1:3.16 1:6.33 310 78 3.75K 12K 351 203 063 370203 Q63 19.07 22.44 
SPLIT 

23620 24620 1. 2K ct/300 30K 1:5 1:10 475 119 8.45K 12K 351 205 064 370205 064 20.19 23.57 
SPLIT 

23640 24640 10K 10K 1:1 - 2.5 K - 3.1K lOOK TR-145/BV35590 STR-145/BV37590 15.91 18.56 

"'Discount Prices: 1·9 Net: 10-241eos 10'/0: 26·491e08 16%: 50-991eso 23%: 100.4991090 30% 

P· leo II!I · I" Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. P.O. Box 1206 .. eetron.es, nc. 453 N. MacQuesten Pkwv. Mt. Vernon. N.Y.10552· 914-699-5514 

1·2614 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 5600 

PICO's miniature 400 Hz transforlllers 

CASE 
81ZE 

L 

N 

R 

8 

T 

FEATURES 

A 

~~. --r 
.~=ro~"~~~~"" 

1.OO"~. 25" 

B C 

(D~IA. (DIA) 

.\ 'i.e 
45° -

WHITE DOT AT TERMINAL #1 
TERMINALS CLOCKWlSE FROM 
PINn 

HEIGHT 
A 

B C (DIA) 
(MAX) MAX (DIA) (DIA) 

.35 .51 .35 .218 

.5 .51 .35 .218 

.375 .75 .6 .475 

.52 .75 .6 .475 

.82 .75 .6 .475 

• 400 Hz Aerospace Appl1 cat i on 

• Smallest ·Possible Size 

• Printed Circuit Plug-In 
Const ructi on 

• Secondary Has Spii t Winding 
(Secondary can Be Used at Half 
Voltage Twi ce the Current. ) 

SERIES CONNECTED 
SECONDARY 

SPECIFICATIONS 

• MI L-T-27D (TFSS03ZZ) 

.90 DC Ambient 

• Input Pri mary 115v-400 Hz 
±20 Hz or 26V-400HZ-:!:20 Hz 
(Your Choice-Just Choose 
The Proper Part No.) 

• Regulat ion is 24% (T Units 
Have Reg.watioo oC 17%) 

eSecondary Voltage Adjusted 
to Nominal Value at Half Load. 

IJC:J 
2 [:1] 

PARALLEL CONNECTED 
SECONDARY 

This Product is Patented 

8EC! 
VOLT 

5.0 
CT 

6.3 
CT 

8.0 
CT 

10 
CT 

12.8 
CT 

14 
CT 

16 
CT 

18 
CT 

20 
,CT 

22 
CT 

24 
CT 

26 
CT 

31 
CT 

36 
CT 

39 
CT 

8EC! 

115V/26V Primary 
Printed Circuit Construction 

MODEL MODEL MODEL MODEL" 
NUMBER NUMBER PIca 8EC! 8EC! NUMBER NUMBER 

CURRENT SIZE 115V 28V PRICE8 VOLT CURRENT SIZE 115V 26V 
rna PRIMARY PRIMARY 1-9* rna PRIMARY PRIMARY 

75 L L-8948 L-89S1 19.U8 43 8.7 L L-B923 L-8969 
150 N N-6948 N-6951 19.08 CT 17.4 N N-6923 N-6969 
204 R R-20650 R-20815 22.97 23.7 R R-20725 R-20B9D 
338 8 8-21650 8-21815 25.06 39.3 8 S-21725 S -21890 
480 T T-22650 T-22815 26.12 55.8 T T-22725 T-22890 

59.5 L L-8947 L-8952 19.08 48 7.8 L L-B922 L-8971 
119 N N·6947 N-6952 19,08 CT 15.6 N N-6922 N-6971 
162 R R-20655 R-20820 22.97 21.1 R R-20730 R-20895 
268 8 S -21655 8-21820 25.06 35.2 8 5-21730 8 -21895 
381 T T-22655 T-22820 26.12 50 T T-22730 T-22895 

47 L L-8946 L-8953 19.08 56 6.6 L L-8920 L-8972 
94 N N-6946 N-6953 19.08 CT 13.2 'N N-G920 N-6972 

128 R R-20660' R-20825 22.97 18.2 R R-20735 R-20900 
211 8 s -21660 8 -21825 25.U6 30.2 8 8 -21735 8 -21900 
300 T T-22680 T-22825 26.12 42.9 T T-22735 T-22900 

37.5 L L-8945 L-8954 19,OS 63 6 L L-8917 L-B973 
75 N N-6945 N-6954 19,08 CT 11.9 N N-6917 N-6973 

102 R R-20665 R-20830 22.97 16.2 R R-20740 R-20905 
169 8 8 -21665 8 -21830 25.06 26.9 8 8 -21740 S -21905 
240 T T-22665 T-22830 26.12 38.2 T T-22740 T-22905 

29 . L L-8940 L-8956 19.08 68 5.5 L L-8915 L-8974 
58.6 N N-6940 N-6956 19.08 CT 11 N N-6915 N-6974 
79.7 R R-20670 R-20835 22.97 15 R R-20745 R-20910 

132 8 8-21670 8-21835 25.06 24.9 8 8-21745 8 -21910 
188 ,T T-22670 T-22835 26.12 35.3 T T-22745 T-22910 

26.8 L L-8937 L-8957 19.08 80 4.6 L L-8910 L-8976 
53.6 N N-6937 N-6957 19.08 CT 9.4 N N-6910 N-6976 
72.9 R R-20675 R-20840 22.97 12.1 R R-20750 R-20915 

121 S S -21675 8-21840 25.06 21.1 8 8 -21750 8-21915 
171 T T-22675 T-22840 26.12 30 T T-22750 T-22915 

23 L L-8935 L-8958 19.08 88 '4.2 L L-8905 L-8977 
47 N N-6935 N-6958 19.08 CT 8.5 N N-6905 N-6977 
63.8 R R-20680 R-20845 22.97 11.6 R R-20755 R-20920 

106 8 8 -21680 8 -21845 25.06 19,2 8 S -21755 S -21920 
150 T T-22680 T-22845 26.12 27.3 T T-22755 T-22920 

20.8 L L-8934 L-8959 19.08 100 3.7 L L-8902 L-8978 
41.7 N N-6934 N-6959 19,08 CT 8.5 N N-6902 N-6978 
56.7 R R-20685 R-20B50 22.97 10.2 R R-20760 R-20925 
93.9 8 S -21685 8 -21850 25.06 16.9 S S -21760 8 -21925 

133 T T-22685 T-22850 26,12 24 T T-22760 T-22925 

18.8 L L-8933 L-8961 19.08 115 3.2 L L-8900 L-B979 
37.5 N N-6933 N-6961 19,U8 CT 6.5 N N-6900 N-6979 
51 R R-20690 R-20855 22.97 8.9 R R-20765 R-20930 
64.5 8 8 -21690 8-21855 25.06 14.7 8 8-21765 8 -21930 

120 T T-22690 T-22855 26.12 20.9 T T-22765 T-22930 

17 L L-S932 L-8962 19.08 123 8.3 R R-20770 R·20935 
34 N N-6932 N-6962 19.08 CT 13.7 8 8 -21770 S -21935 
46.4 R R-20695 R-20860 22.97 19.5 T T-22770 T-22935 
76.8 8 8 -21695 8 -21860 25.06 

109 T T-22695 T-22860 26.12 138 7.4 R R-20775 R-20940, 
CT 12.2 8 8 -21775 8 -21940 

15.5 L L-8930 L-8963 19.08 17.4 T T-22775 T-22940 
31 N N-6930 N-6963 19.08 
42.5 R R-Z0700 R-20665 22.97 
70.4 S 8 -21700 S -21685 25.06 

100 T T-22700 T-22865 26.12 

157 6.5 R R-20780 R-20945 
CT 10.8 8 8 -21780 S -21945 

15.3 T T-22780 T-22945 

13.4 L L-8929 L-8964 19.08 
26.8 N N-6929 N-6964 19.08 
36.4 R R-20705 R-20670 22.97 

175, 5.8 R R-20785 R-20950 
CT 9.6 8 8 -21785 8 -21950 

13.7 T T-22785 T-22950 

60.4 8 8 -21705 8 -21870 25.06 
85.7 T T-22705 T-22870 26.12 200 5.1 R R-20790 R-20955 

CT 8.4 S 8 -21790 8 -21955 

12 L L-8927 L-8966 19.08 12 T T-22790 T-22955 
24 N N-6927 N-6966 19.08 
32.9 R R-20710 R-20875 22.97 
54.5 8 S -21710 S -21875 25.06 
77.4 T T-22710 'T-22875 26.12 

220 7.7 8 8 -21795 S -21960 
CT 10.9 T T-22795 T-22960 

10.4 L L-8925 L-8967 19.08 
20.8 N N-6925 N-6967 19,U8 
28.3 R R-20715 R-20880 22.97 

250 6.8 8 8 -21800 8-21965 
CT 9.6 T T-22800 T-22965 

46.9 S 8 -21715 8 -21880 25.06 
66.7 T T-22715 T-22880 26.12 

275 6.1 8 S -21805 S -21970 

9.6 L L-8924 L-8968 19.08 CT 8.7 T T-22805 T·22970 

19.2 N N-6924 N-6968 19.08 
26.2 R R-20nO R-20885 22.97 
43.3 8 8 -21720 8 -21885 25.06 
61.5 T T-22720 T-22885 26'.12 

310 5.4 8 8 -21810 8 -21975 
CT 7.7 T T-2281O T-22975 

PICO 
PRICE8 

1-9'" 

19.08 
19.08 
22.97 
25.06 
26.12 

19.08 
19.08 
22.97 
25.06 
26.12 

19,08 
19.08 
22.97 
25.06 
26.12 

19.08 
19.08 
22.97 
25.06 
26.12 

19.08 
19.08 
22.97 
25.06 
26,12 

19.U8 
19.U8 
22.97 
25.06 
26.12 

19.08 
19.08 
22.97 
25.06 
26.12 

19.08 
19.U8 
22.97 
25,06 
26.12 

19.08 
19.08 
22.97 
25.06 
26.12 

22.97 
25.06 
26.12 

22.97 
25.06 
26.12 

22.97 
25.06 
26.12 

22.97 
25.06 
26,12 

22.97 
25.06 
26.12 

26.32 
27.43 

27.57 
28.73 

28.84 
30.02 I 
30.08 
31.37 

Ordering Instructions: No minimum. Net 30 days 
F.O.B. Mt. Vernon, New York. P.O. Box 1206 

"Discount Prices: 1-9 Net; 10-24'less 10%; 
25-49 less 16%; 50-99 less 23%; 100-499 less 30% 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y.10552· 914-699-5514 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2615 



Precision Components 
\ 

Custom Transformers and Inductors 

Power Transformers 
• Isolation up to 1 KVA 
• Converter DC to DC 
• Constant voltage up to 1 KVA 
• Ringing 
• PCB Plug-in 
• Wall Plug-in 

Audio-Frequency 
Transformers 

• Dimmer • Pulse 
• Filament • Rectifier 
• Line • Telephone 
• Matching • Coupling 
• Output • Hybrid 

Inductors 
• Payback 
• Toroidal 
• High Frequency 
• Repeat Coils 

DESIGN SPECIFICATIONS SHOU~D INCLUDE: 

1 Input voltages and frequencies 
2 Secondary full load voltages 

and currents 
3 Regulation of secondary 

voltages, if required 
4 Rectifier type, if DC output is 

required (half wave, full wave 
center tap, full wave bridge, 
voltage doubler, etc.) 

5 Type of filter circuit (choke or 
capacitor input, etc.) 

6 DC full load voltage and current 
at filter input 

7 DC regulation, if required 
8 Static and magnetic shields 
9 Ambient temperature in which 

the transformer is to operate 
10 Any limiting dimensions 
11 Preferred mounting type and 

dimensions, if any 
12 Type of leads or terminals 

1 Operating level 
2 Open circuit impedance or 

enductance of any winding 
(usually primary), if required 

3 Value of DC, if any, flowing 
through any winding 

4 Impedance or turns ratio 
5 Source and source impedance 
6 Load and load impedance 
7 Frequency response with per

missible deviation, from a ref
erence frequency, generally 
1000 Hz 

8 Permissible harmonic 
distortion at specified oper
ating level and frequency 

9 Minimum resonant frequency 
10 Insertion loss 
11 Longitudinal balance, if 

required 
12 Hybrid balance, if required 
13 Return loss, if required 
14 DC resistance 
15 Any limiting dimension 
16 Preferred mou,nting type and 

dimensions 

1 Inductance 
2 Alternating voltage across 

the coil 
3 Direct current through the coil, 

if any 
4 Test frequency 
5 DC resistance 
6 Self-resonance frequency 
7 Minimum Q over frequency 

range 
8 Frequency of maximum Q 
9 Shielding, if required 

10 Size and weight limitations 
11 Mounting type 
12 Type of leads or terminals 
13 Insulation requirements 

17 Type of leads or terminals 

" . ,. Precision Components, inc. 
1110 West National Avenue ,- Addison, IL 60101 -1-312543-6400 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

THE 0 E· 
For All Your 
Magnellc 
Componenl leeds 

• • (> 

S· 
.. ,. ·· I '·.·:·.p·'· , .... • '--'"" .-" /It .. '- -," 

.............. - - .. ------ .-.--.. 

. . . "." ,'" 

SOURCE 
PREM has it all with 6 engineers, all specialists to assist with your 
custom designs. - Or you can select from any of these standard pro· 
duct lines each with dozens of varieties to choose for your application. 

' .• h 

II 
I· 

Ferrite power inductors 

5600 

Low profile PC 

power transformers 

bobbin cores 

and s lug cores 
Ultra-compact hybrid 

transformers and 
feed-bridge inductors 

Ferrite power inductors 
drum core type 

Power pot core 
inductors 

Economy high 
current inductors 

Horizontal, 3 flange PC 

power transformers 

Economy audio 

transformers 

Precision toroidal 
inductors 

EEM 1983 

Adjustable 
linearity coils 

Telephone coupling 

transformers Horizontal 3 flange 
power transformers 

Call or write Prem's Customer Service Department 

PREM MAGNETICS, Inc. 
3521 North Chapel Hill Road 
McHenry, IL 60050 
Phone 815/385-2700 TWX 910/642/3763 

Shield bead 
ferrite chokes 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2617 



5600 TRANSFORMERS 5600 

DEPT. EM. 287 NORTHERN BOULEVARD 
GREAT NECK. NEW YORK. 11021 

(516) 466-0911 
CABLE: "SHOGYO NEWYORK" 

TELEX: 12218 + 4758024 

lI-l(@GY() 
INTERNATIONAL CORPORATION 

ADAPTORS-AC/DC MODEL UL/CSA APPROVED 
Model Input Output Type Model Input Output Type 
AD~1 105-120V 60Hz 3W 3 vee ICOmA 1 AD-17 1HV 60Hz 5W 7.SVDC 200mA 2 
AO-2 105-120V 60Hz 3W 3 vee 200mA 1 AD-t8 t17V 60Hz 3W 9 vee 1COmA 2 
AD-3 105-120V 60Hz 3W 4.SVDC ICOmA 1 AD-19 117V 60Hz 5W 9 vee 200mA 2 
AO-4 105-120V 60Hz 3W 4.SVDC 200mA 1 AD-20 117V 60Hz 6W 9 vee 300mA 2 
AD-S 10S-120V 60Hz 3W 6 vee ICOmA 1 AD-21 110-120V 60Hz 3W 3 veo ICOmA 2 
AD-6 105-120V 60Hz 3W 6 vee 200mA 1 AD-22 110-120V 60Hz 3W 3 vee 200mA 2 
AD-7 105-120V 60Hz 3W 7.SVDC 100mA 1 AD-23 110-120Y 60Hz 3W 4 vee 60mA 2 
AD .. 105-120V 60Hz 3W 9 vee ICOmA 1 AD-24 110-120V 60Hz 3W 6 vee ICOmA 2 
AD .. 1t7V 60Hz 3W 3 vee ICOmA 2 AD·25 110-12()V 60Hz 5W 6 yeC 200mA 3 
AD·10 117V 60Hz 3W 3 vec 200mA 2 AD·26 110·120V 60Hz SW 6 vec 300mA 3 
AD·11 117V 60Hz 3W 4.SVec 100mA 2 AD-27 110-120V 60Hz 3W 9 vec 100mA 2 
AD-12 117V 60Hz 3W 4.SVDC 200mA 2 AD-28 110-120V 60Hz SW 9 VDC 200mA 3 
AD-13 117V 60Hz 3W 6 vec 100mA 2 AD-29 110-120V 60Hz SW 9 VDC 300mA 3 
AD-14 117V 60Hz 3W 6 vec 200mA 2 AD·30 110-120V 60Hz SW 12 voe 300mA 3 
AD-1S 117V 60Hz SW 6 VDC 300mA 2 AO-31 117V 60Hz SW 16 VDe 140mA 3 
AD-16 117V 60Hz 3W 7.5VDC 100mA 2 

TRANSFORMERS T & L TYPE TO UL STANDARD 1411 
HAZARDOUS OUTPUT (SELF-LEAD TYPE) 

Input 
Cat. No. IV) 

Tl-1 no 

TL-2 120 

TL-3 120 

Reference Schematic 
Pri. Sec. 

A-N 

A-N 

A-N 

Total 
Outout 

VA 
30 

110 

145 

Dimensions (mm) 

C 
Min.-Max. D 

Option a: 25·54 Optional 

Optional 28-59 Optional 

Optional 32-64 Optional 

Horizontal Type 
Verllca pe 

E F 
Max. Max. 

78 110 

63 120 .. 130 

Tl-4 120 A-Q 180 1+ Optional 35-64 Optional 91 140 

TL-5 120 A-Q 240 

DESIGNED ESPE::CIAll Y FOR COLOR TV SETS AND STEREOS 

HAZARDOUS OUTPUT (METAL TERMINAL TYPE) 

Cat. No. 
Tl-6 

Tl-9 

TL-10 

Input 
(V) 

120 

120 

120 

120 

120 

Reference Schematic 
Pri. Sec. 

A-N 

A-N 

A-Q 

A-Q 

Total 
Output· 

VA 
30 

110 

145 

160 

240 

1+ 

DESIGNEe ESPECIALLY FOR COLOR TV SETS AND STEREOS 

Optional 

Optional 

Optional 

Optional 

Optional 

38-69 Optional 

Dimensions (mm) 

C 
Min.-Max.-

28-59 Optional 

32-64 Optional 

35-64 Optional 

38-69 Optional 

100 150 

Horizontal Type 
Vertical Type 

E F 
Max. Max. 

78 110 

83 120 

88 130 

91 140 

100 150 

POWER TRANSFORMERS - UL APPROVED 
FAMILY 1 NON-HAZARDOUS OUTPUT (BOBBIN WOUND) 

Cat. No. 

PT-1 

PT-3 

PT-4 

Input 
(V) 

120 

120 

120 

120 

Reference Schematic 
Pri. Sec. 

A 

A 

... 

.-. 

Total 
Output 

VA 
0.7 Min. 

2.0 

7.6 

10.0 Max. 

29.5 
26.S 
36.S 
31 

42.5 
34.5 
50.0 
42 

FAMILY 2 HAZARDOUS OUTPUT (BOBBIN WOUND) 

Reference Schematic 
Pri. Sec. '(,nUl Cat. No. 

120 A a-i 

PT-7 120 A a-I 

PT-8 120 A •• j 

PT·9 120 A •• j 

PT-10 120 A •• j 

PT-11 120 A a-I 

Total 
Output 

VA 
4 Min. 

16 

22 

31 

39 Max. 

A+l 

42.5 
34.5 
50 
42 
56 
47 

59 
49.S 
62 
52 

68 
57 

FAMILY 3 HAZARDOUS OUTPUT (LAYER WOUND) 

Total 
Input Reference Schematic Output 

Cat. No. (V) Pri. Sec. VA A+l 

PT-12 120 A .-. 7 Min. 60 
42 

PT-13 120 A .·1 16 56 
47 

PT-14 120 A a·1 22 59 
49.5 

PT-15 120 A •• j 32 62 
52 

PT-16 120 A •• j 38 Max. 66 
57 

UL APPROVED AND CSA APPROVEABLE 

Dimensions (mm) 

C 0 
Max. Min.-Max. 

Optional 

Optional ~ 10·17 

Optional ~ 

Optional ~ 17-25 

Dimensions (mm) 

Optional 

C 
Max. 

Optional ~ 

Optional ~ 

Optional ~ 

Optional ~ 

Optional ~ 

D 
Min.·Max. 

14·24 

17·25 

19·29 

20·33 

21-33 

23-41 

Dimensions (mm) 

C D 
B Max. Mln.·Max. 

Optional ~ 17·25 
64 

OPtional ~ 19·29 
71 

Optional r--*- 20·33 
76 

Optional r--*- 21-33 

76 
Optional r--*- 23·41 

84 

orizontal Type 
Vertical T pe 

E 
Min.-Max. 

25-34 

31-40 

32-16 

37-50 

Horizontal Type 
Vertical Type 

E 
Min.-Max. 

32-46 

37-50 

43-54 

44-62 

45-62 

53-76 

orlzontal Typ 
Vertical Type 

E 
Min.-Max. 

37-56 

43-64 

44·68 

45-72 

53·83 

SEE OUR OTHER CATALOG PAGES IN EEM SECTIONS 1300/2100/245Q12950/4750 

G 
Optional 

Optional 

Optional 

Optional +. 
Optional +r 

G H:±:2 

Optional +. 
Optional +. 
Optional ~ 

Optional ~ 

Optional I ~~: 

Optional ----ii--
Optional ~ 

Optlona,' ~ 

Optional ~ 

Optional 

Optional ~ 

OptIonal ~ 

Optional ~ 

Optional ~ 

Optional ~ 

F H +2 

OptIonal ~ ., 
OptIonal ~ 57 
Optional ~ 60 
Optional ~ 63 
Optional 

~ 

rJJjjj E1J1il 
... 

.~ .. 
I DIMENSIONS (MM 

TYPE A B C 
1 3S.4 50 34.5 
2 44 67 36 
3 50 60 .9 

•.• ~ .• :; ••• ' •. " Ii., E.. C IE:: E ,,---- "- = ----lI IL ~ . rr::;": IEi= ~ ~ e 
~~~~~&~E~ 

SECOND"IIIVSCHE","'T'C -,,- • 0 '. 9 

~~ 
rr==iI1n 
~~ 

HORIZONTAL. T .... PE 

HORIZONTAL. TYPE VEftTICAL. TYPE 

120~ 
o 

''"3 " o 

I~==n 

'~=o 
IA) 

(0) (b). 

EE 
Ie) (h) 

(e) 
PRIMARV SCHEMATIC 

(e) (d) 

(e) 

(0). 

~ 
E 

(k) 

SECONDARY SCHEMATIC 

~D:=:::::tJL.-] J 
HORIZONTAL TVPE 

(I) 
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5600 TRANSFORMERS 5600 

THE slGNALWAY 
OF DOING BUSINESS 

PRONTO 48-Hour Shipment 
We have long recognized that, 
in most instances, engineers 
and buyers need immediate 
delivery of transformers and 
chokes. To meet this challenge, 
Signal maintains an extensive 
inventory of every item in these 
pages - over 1,000 different 
transformers and chokes. More 
importantly, we're dedicated to 
shipping out each and every 
order (1-4 pieces guaranteed) 
within 48 hours, and we can 
usually fill your entire order. We 
call this service "PRONTO." 
Last year we shipped over 
10,000 such orders and we 
didn't disappoint anyone. 

How and Why We Are 
Able to Maintain Our 
Low Price Policy 
At Signal, we sell direct. 
There are no salesmen or 
distributors - no middlemen, no 
extra mark-ups. We pass the 
savings on to you. We answer 
your questions directly. There is 
no chance of misinterpretation 
and you get fast accurate 

answers. We maintain larger 
inventories than any distribu
tors could. We're able to react to 
your order requirements more 
quickly and efficiently. These 
savings have enabled us to 
nstall modern machinery, 
specify better materials and 
continuously invest in new R & 
D. In this manner our prices are 
kept as low as possible. We both 
profit from this policy. 

Advanced Technology 
and Innovation' 
The basic transformer concept 
and design has been with us for 
many years. But, the state
of-the-art in electronics has 
changed drastically in the last 
20 years, especially the last ten. 
We now live in a digital as well 
as analog world. Circuit size 
has shrunk and new termina
tion methods have evolved. 
Again, Signal has recognized 
the need to develop new de
signs to meet these new low 
weight and height constraints. 
The result has been the de
velopment of such new and 
exclusive products as the 
SPLIT ITRAN® (see opposite 
page), the miniature PC board 
transformer featuring non-con
centric windings which result in 
high isolation and the elimina
tion of the need for electro-static 
shielding. The FLATHEAD® 
which has a height of only 0.65" 
is still another example of crea
tive innovation. Therefore, 
what many of our competitors 
call custom designs (matched 
by custom prices) often turn out 
to be a Signal standard product. 
You can depend on Signal to 

have the products you need 
when you're ready for them and, 
of course, always in stock. 

Custom Requirements 
Are Welcome 
We also recognize that no 
matter how hard we try, it is 
impossible to anticipate every
one's need. Therefore, we are 
eager to discuss and evaluate 
your transformer and choke 
requirements. If we can't 
recommend a standard product 
that will do the job and save you 
money and time, we'll gladly 
quote on your requirement. 
Many times all that is needed is 
a modification of one of our 
standards. Again, you will get 
consistently high quality and 
very competitive prices, 
whether your order is for 10 or 
10,000 pieces. 
We don't have anyone out in the 
field telling you how good we 
are. We have to prove it to you 
by deed. Thank you for con
sidering Signal. 

CONTENTS (See Following Pages) 
P .C. Board Power Transformer 

SPLIT ITRAN® - High Isolation 
FLATHEAD® - Low Profile 
Standard Miniature 

Lightweight/Low-Cost Small 
Power Transformers 
("2-4-1" Series) 

Rectifier Power Transformers 
Chokes 

Filter 
Dual 

Constant-Voltage Transformers 
for dc supplies 

Step-down Auto Transformers 
Industrial Grade Power 

Isolation Transformers 
Transformers for Triple-Output 

Regulated DC Supplies 
Ideal for Microprocessor 

Applications 

sign!lER 
500 Bayview Ave., Inwood, N.Y. 11696 
Tel.: (516) 239-4510 
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5600 TRANSFORMERS 5600 

split Itran®p.c. board transformers 
SPLIT BOBBIN-HIGHLY ISOLATED 

tAl 
Recogn ized Component 
Underwriters Labs Inc. 

c: 
c: 

:JC: 2DC7 
PART NUMBER· SECONDARY RMS RATING 

4;J 115V 
SO/50 Hz 

1 • 

Size VA 

2 1.1 
3 2.4 
4 6 

5 12 

6 20 

7 36 

6 PIN 
TYPEST 

L W H 

1% 1Va lK6 
1% 1Va 13<6 
1% H(6 1K6: 

H'a 1~6 H(6 

2V4 Ha H(6 

2 5/a 2~6 1~6 

ML 

H(6 

1% 

1 V2 

t 

A 

.250 

.250 

.250 

.300 

.300 

.400 

115/230V 
SO/50 Hz 

B 

.250 

.250 

.350 

.400 

.400 

.400 

1 • 8 

8PIN 
TYPEDST 

Optional Mtg. 
C Screw & Nut· 

1.200 None 
1.200 None 
1.280 4-40 x 13/a 

Nylon 
1.410 4-40x1% 

Nylon 
1.600 4-40 x 13/a 

Nylon 
1.850 t 

Lbs. 

0.17 
025 
0.44 

0.70 

0.80 

1.1 
• Available from Signal: Part No. ST-MS (Screw) & Part No. ST-MN (Nut). 
t Size 7 has 4 mtg. holes on 2:K. x 1% centers for a #6 screw. Need not 

Single 115V Dual 115/230V 
6 Pin 8 Pin Series Parallel 

ST 2·10 DST 2-10 10V C.T. @ 0.11A 5V @ 0.22A 
ST 3·10 DST 3-10 10V C.T. @ 0.25A 5V @ 0.5A 
ST 4·10 DST 4-10 10V C.T. @ 0.6A 5V @ 1.2A 
ST 5·10 DST 5-10 10V C.T. @ 1.2A 5V @ 2.4A 
ST 6·10 DST 6-10 10V C.T. @ 2A 5V@ 4A 
ST 7-10 DST 7-10 10V C.T. 3.6A 5V 7.2A 
ST 2-12 DST 2-12 12.6V c.T'1 O.09A 6.3V @ 0.18A 
ST 3-12 DST 3-12 12.6V C.T. 0.2A 6.3V O.4A 
ST 4·12 DST 4-12 12.6V C.T. 0.5A 6.3V @ 1.0A 
ST 5-12 DST 5-12 12.6V c.T'I1.0A 6.3V @ 2.0A 
ST 6-12 DST 6-12 12.6V C.T. 1.6A ~:~~ $ ~:~~ ST 7·12 DST 7-12 12.6V C.T. 2.85A 
ST 2-16 DST 2-16 16V C.T. @ 0.07A 8V @ 0.14A 
ST 3-16 DST 3-16 16V C.T. @ 0.15A 8V ~ 0.3A ST 4·16 DST 4-16 16V C.T. @ O.4A 8V 0.8A 
ST 5-16 DST 5-16 16V C.T. @ O.8A 8V 1.6A 
ST 6-16 DST 6-16 16V C.T. ~ 1.25A 8V @ 2.5A 
ST 7-16 DST 7-16 16V C.T. 2.25A 8V@ 4.5A 

ST 2-20 DST 2-20 20V C.T. @ 0.055A 10V@ 0.11A 
ST 3·20 DST 3-20 20V C.T. @ O.12A 10V @ O.24A 
ST 4-20 DST 4-20 20VC.T. @ 0.3A 10V @ 0.6A 
ST 5-20 DST 5-20 20V C.T. @ 0.6A 10V @ 1.2A 
ST 6-20 DST 6-20 20V C.T. @ lA 10V ~ 2A 
ST 7-20 DST 7-20 20V C.T. 1.8A 10V 3.6A 
ST 2·24 DST 2-24 2W C.T. @ 0.045A 12V @ 0.09A 
ST 3-24 DST 3-24 24V C.T. @ 0.1A 12V ~ 0.2A 
ST 4-24 DST 4-24 24V C.T. @ 0.25A 12'1 ~ O.SA 
ST 5·24 DST 5-24 24V C.T. O.SA 12V @ 1.0A 
ST 6-24 DST 6-~4 24V C.T. @ O.8A 12V @ 1.6A 
ST 7-24 DST 7-24 24V C.T. @ I.SA 12V @ 3.0A 
ST 2-28 DST 2-28 28V C.T. @ 0.04A 14V @ 0.08A 
ST 3-28 DST 3-28 28V C.T. @ 0.08SA 14V @ 0.17A 
ST 4-28 ~)ST 4·',8 ~8V C.T. @ 0.2A 14V I O.4A ST 5 28 DST 5-28 28V C.T. @ 0.42A 14V O.84A 
ST 6-28 DST 6·29 2BV C.T. @ 0.7A 14V 1.4A 
ST 7-28 DST 7-2~ 28V C.T. @ 1.3A 14V @ 2.6A 
ST 2-36 DST 2·36 36V C.T. @ 0.03A 18V @ O.OBA 
ST 3·36 DST 3-36 36V C.T. @ 0.065.\ 18V @ 0.13A 
ST 4-36 DST 4-36 36V C.T. @ O.17A 18V @ 0.34A 
ST 5-36 DST 5-36 3~V C.T. @ 0.35A 18V @ 0.7/1 
.ST 6-36 DST 6-36 36V C.T. @ 0.55A 18V$ 1.1A 
ST 7-36 [1ST 7·36 36V C.T. @ lA 18V 2A 
S1 2-48 DST 2-48 48V C.T. @ 0.023A 24V I 0.046A 
ST 3-48 DST 3-48 48V C.T. @ 0.05A 24V O.IA 
ST 4-48 DST 4-48 48V C.T. @ 0.125A 24V 0.25A 
ST ~-48 DST 5-46 48V C.T. @ O.25A 24V @ 0.5A 
ST 6-48 I)ST 6-48 48V C.T. @ IJ.4A 24V 0.8A 
ST 7-48 DST '/-48 48V C.T. @ O.75A 24V @ 1.5A 
ST 2-56 DST 2-56 56'/ C.T. @ 0.02A 28V @ 0.04A 
ST 3-5b DST 3-56 56V C.T. @ O.045A 28V ~ 0.09A 
ST 4-56 DST 4-56 56V C.T. @ 1l.11A 28V 0.22A 
ST 5-55 DST 5-56 56V C.T. @ O.22A 28V @ 0.44A 
ST 6-56 03: 6-56 56V C.T. @ 0.35A 28C @ 0.7A 
ST 7-55 DST 7-56 56V C.T. 0.65A 28V @ 1.3A 
ST 2-120 DST 2-120 120V C.T. @ O.OIA 60V $ 0.02A 
ST 3-120 DST 3-120 120V C.T. @ 0.02A 30V 0.04A 
ST 4-120 DST 4-120 120V C.T. ~ 0.05A 60V @ 0.1A 
ST 5-120 DST 5-120 120V C.T. 0.1A 60V i 0.2A s1 6-~20 DST 6-120 120V C.T. @ 0.16A 61V 0.32A 
ST 7-120 DST 7-120 120V C.T. @ 0.3A 60VO.6A 

be nylon. • Explanation of Part Number: S6ries-ST; Size 4; Series Secondary Volts-36 

Always in Stock -"THE PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." 

"See page 1.2631 far prices" 

sign!!ER 
Dept. EM, 500 Bayview Ave., Inwood, NY 11696 

Telephone: (516) 239-4510 

1'2620 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 5600 

flalhead®plug in power transformers 
FOR PRINTED CIRCUIT APPLICATIONS 

2.5VA - 0.650 inches high 
3 SIZES - 6VA - 0.850 inches high 

12VA-1.065 inches high 

Recognized Component 
Underwriters Labs tnc. 

Part No. 

LP 10-250 
LP 10-600 
LP 10-1200 
LP 12-200 
LP 12-450 
LP 12-900 
LP 16-150 
LP 16-350 
LP 16-700 
LP 20-125 
LP 20-300 
LP 20-600 
LP 24-100 
LP 24-250 
LP 24-500 
LP 30-85 
LP 30-200 
LP 30-400 
LP 34-75 
LP 34-170 
LP 34-340 
LP 40-60 
LP 40-150 
LP 40-300 
LP 56-45 
LP 56-100 
LP 56-200 
LP 88-28 
LP 88-65 
LP 88-130 
LP 120-20 
LP 120-50 
LP 120-100 
LP 230-10 
LP 230-25 
LP 230-50 

Size 

2 
6 

12 
2 
6 

12 
2 
6 

12 
2 
6 

12 
2 
6 

12 
2 
6 

12 
2 
6 

12 
2 
6 

12 
2 
6 

12 
2 
6 

12 
2 
6 

12 
2 
6 

12 

SECONDARY' 

Series 

10V C.T. @ 250MA 
10V C.T. @ SOOMA 
10V C.T. @ 1200MA 

12.SV C.T. @ 200MA 
12.6V C.T. @ 450MA 
12.6V C.T. @ 900MA 

ISV C.T. @ 150MA 
16V C.T. @ 350MA 
ISV C.T. @ 700MA 
20V C.T. @ 125MA 
20V C.T. @ 300MA 
20V C.T. @ 600MA 
24V C.T. @ 100MA 
24V C.T. @ 250MA 
24V C.T. @ 500MA 
30V C.T. @ 85MA 
30V C.T. @ 200MA 
30V C.T. @ 400MA 
34V C.T. @ 75MA 
34V C.T. @ 170MA 
34V C.T. @ 340MA 
40V C.T. @ SOMA 
40V C.T. @ 150MA· 
40V C.T. @ 300MA 
56V C.T. @ 45MA 
56V C.T. @ 100MA 
5SV C.T. @ 200MA 
88V C.T. @ 28MA 
88V C.T. @ 65MA 
88V C.T. @ 130MA 

120V C.T. @ 20MA 
120V C.T. @ 50MA 
120V C.T. @ 100MA 
230V C.T. @ 10MA 
230V C.T. @ 25MA 
230V C.T. @ 50MA 

Parallel 

5V@ 500MA 
5V@ 1.2A 
5V@ 2.4A 

6.3V @ 400MA 
6.3V @ 900MA 
6.3V @ 1.8A 

8V @ 300MA 
8V @ 700MA 
8V @ I.4A 

10V@ 250MA 
10V @ 600MA 
10V ~ 1.2A 
12V 200MA 
12V 500MA 
12V@ lA 
15V ~ 170MA 
15V 400MA 
15V 800MA 
17V@ 150MA 
17V @ 340MA 
17V@ 680MA 
20V @ 120MA 
20V @ 300MA 
20V @ 600MA 
28V @ 90MA 
2BV @ 200MA 
28V @ 400MA 
44V@ 56MA 

. 44V @ 130MA 
44V @ 260MA 
60V@ 40MA 
60V @ 100MA 
60V @ 200MA 

115V @ 20MA 
115V@ 50MA 
115V@ 100MA 

• Regulation of Size 2 and 6 units is 30%. i.e., no load-secondary voltage is 30% higher than full load. 
Regulalion of Size 12 units is 20%. 

Always in Stock -"THE PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." 

"See page 1.2631 for prices" 

LOW PROFILE: Allows 3/4" card 
spacing for 2.5va units, 1 inch card 
spacing for 6va units, or 1 V4" inch 
card spacing for 12va units. 

DUAL PRIMARIES: 115/230v, 50/60 
Hz. 

NON-CONCENTRIC WINDING: 
Where secondary is wound along
side primary rather than directly 
over it. This added isolation reduces 
inter-winding capacitance and elimi
nates the need for an electro-static 
shield. 

1500V. RMS HIPOT: Is standard be
cause of the advantage of non
concentric windings. 

HUM-BUCKING CONSTRUCTION: 
(Semi-toroidal) results in reduced 
radiated magnetic field and bal
anced windings. 

The LP line of transformers is ideal 
for low height, critical pc board 
power applications in semi-conduc
tor control and instrumentation. 
They are used extensively in single 
or dual output dc supplies and iso
lated control circuit 'and reference 
supplies. 

Dept. EM, 500 Bayview Ave., Inwood. NY 11696 
Telephone: (516) 239-4510 
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5600 TRANSFORMERS S600 

p.e. board transformers lor 
triple-output regulated supplies 
IDEAL FOR MICROPROCESSOR APPLICATIONS 

~~~~~~~~~~~------------------------~ 
"MP" types have been developed specifically for 
use in triple-output regulated DC supplies that are 
commonly used in Microprocessor Circuits and 
other logic, op-amp combinations, Two output 
combinations have been provided, namely SV and 
±12V, and SV and ±1SV. 

All "MP" units are rated in terms of the final DC 
output after a standard three terminal IC regulator. 
They are designed to provide these outputs with 
AC line inplJts of 100 to 130V SO/60 Hz (or 200 to 
260V for nominal 230V lines) .. 

Two basic mechanical configurations are avail
able. Standard PC types (MPC or DMPC) are tested 
to pass 1S00V RMS hipot. Optional mounting brack
ets are available. MPL types are based on Signal's 
"flat-head" style and feature low profile, 11S/230V 
primaries, hum-bucking construction, 1S00V RMS 
hipot and the advantages of non-concentric wind
ing (low inter-winding capacitance, high isolation, 
and no need for an electro-static shield). 

All MP's are stocked in depth for immediate 
delivery. In addition, special variations can be 
supplied with reasonable delivery times. 

PART NUMBER 
PRIMARY 50/60 Hz 

+1~V 

Hn 
'-1----+---+--+---o'eom"'CIII 

-12Y 

-IS~ 

1--"-----0 

MPC & DMPC TYPES 

OMPC 8. MPL TYPES 

115/2aov 4j 
SO/60Hz aU 

::J 
E5 For5VDC 

6 Output 

7 

E8 

For ±12V or 
9 ±15V Output 

10 

115V 115/230V DC OUTPUT SUGGESTED COMPONENTS 
(8 Pin) (lD Pin) Regulator I Regulator II Size C C, C, C. 0,(2) 0,(4) IC,· IC,· 

MPC-X-12 DMPC-X-12 SVDC 360ma ±12VDC 60ma X 2100MFD 2.7MFD 250MFD 10MFD 1N4001 1N4002 LM341P-5.0 LM326N 
30V 20V 50V 20V 

MPC-X-1S DMPC-X-1S SVDC 360ma ±1SVDC SOma X' 2100MFD 2.7MFD 2S0MFD 10MFD 1N4001 1N4002 LM341P-S.O LM325N 
30V 20V SOV 20V 

MPC-Y-12 DMPC-Y-12 SVDC 83Sma ±12VDC 1S0ma Y 4000MFD 2.7MFD 1000MFD 2.7MFD 1N4001 1N4002 LM340K-S.0 LM326N 
20V 20V SOV 20V 

MPC-Y-1S DMPC-Y-15 SVDC 835ma ±15VDC 130ma Y 4000MFD 2.71iifFD 1000MFD 2.7MFD 1N4001 1N4002 LM340K-5.0 LM325N 
20V 20V 50V 20\7 

MPL TYPES (Dual 115/230V Primary is Standard) 
MPL- 6-12 SVDC 135ma ±12VDC 40ma 6 1000MFD 2.7MFD 

20V 20V 
MPL- 6-15 5VDC 135ma ±15VDC 35ma 6 1000MFD 2.7MFD 

20V 20V 
MPL-12-12 SVDC 270ma ±12VDC 85ma 12 2100MFD 2.7MFD 

30V 20V 
MPL-12-15 5VDC 270ma ±15VDC 70ma 12 2100MFD 2.7MFD 

30Y 20V 

Always in Stock -"THE PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." 

"See page 1-2631 for prices" 

150MFD 
50V 

150MFD 
50V 

250MFD 
50V 

250MFD 
50V 

10MFD 1N4001 1N4002 LM342P-5.0 LM326N 
20V 

10MFD 1N4001 1N4002 LM342P-5.0 LM325N 
20V 

10MFD 1N4001 1N4002 LM341P-5.0 LM326N 
20V 

10MFD 1N4001 1N4002 LM341P-5.0 LM325N 
20V 

sign!!ER 
Dept. EM, SOO Bayview Ave., Inwood, NY 11696 
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5600 TRANSFORMERS 5600 

2-4-1 style split-bobbin transformers for 
triple-output (Jlp) applications (type "T) 

Specifications 

PART NUMBER DC OUTPUT SIZE SUGGESTED COMPONENTS C2. C4 See Note CD 
PRIMARY 50/60Hz 

1I5V 115/230V RegulatDr I RegulatDr 2 CI Ca ICI Q) IC2Q) IC3Q) 01° 02° 
MT-6-12 DMT-6-12 5V @ 1.75A ±12V @ 210MA 6 10 KMFD 1.5 KMH LM-323K-5 LM-340K-12 LM-320K-12 3N253 3N247 

@ @ 
MT-6-15 DMT-6-15 5V @ 1.75A ±15V@ 175MA 6 20V DC 50V DC LM-323K-5 LM-340K-15 LM-320K-15 3N253 3N247 
MT-7-12 DMT-7-12 5V @ 2.BA ±12V@ 350MA 7 15 KMFD 2 KMFD LM-323K-5 LM-340K-12 LM-320K-12 MDA-400 3N247 

@ @ 
MT-7-15 DMT-7-15 5V @ 2.BA ±15V @ 2BOMA 7 20V DC 50V DC LM-323K-5 LM-340K-15 LM-320K-15 MDA-400 3N247 
MT-B-12 DMT-B-12 5V @ 4A ±12V @ 600MA B 26 KMFD 3.1 KMF[ LM-338° LM-340K-12 LM-320K-12 MDA-800 3N247 

@ @ 
MT-8-15 DMT-B-15 5V @ 4A ±15V@ 500MA B 20V DC 50V DC LM-338° LM-340K-15 LM-320K-15 MDA-800 3N247 

Note <D Output capacitors C2 and C4 are required to stabilize regulators. Values can be 1 MFO min. tantalum or 10 MFD min. electrolytic, 20V min. 
Note 0 LM-338 is an adjustable regulator and MFR's specifications (National Semiconductor) should be consulted for values of external components. 
Note Q) All IC's are National Semiconductor types. 
Note ° All diodes are Motorola types. 

SCHEMATIC 

J . 

:J 
Note: For 115/230V use 
Dual Primary type "DMT" 

DIMENSIONS 
Size L 

6 31. 
7 3'Y'6 
8 4~2 

W 
1'Y,6 
1'Y.6 

21'. 

H A B 
1';1,6 2 Y,6 1)16 

21. 2 '1,6 1 1,6 

2 0/,6 3 Y,6 1 5;'6 

+15V DC 
m 

+12VOC 

-12VDC 
0' 

-15VDC 

ML 
2'7\6 

3Ya 
30/,6 

Lbs. 
1.1 

1.7 

2.75 

Always in Stock -"THE PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." 

"See page 102631 for prices" 

f--- A ----j 

10 9 8 7 6 T 
H 

5 4 3 2 1 

1 
3/16 (.187) Quick-Connect 

"""=-'-=-'-'.=......L,-,-,-,,O...,""--- Solder L~~Jerminals d 1 __ 250 

/T"'~---~-"""'" Detail .0941 

-----'**!§{] 
3/16 Dia Mtg .. 187 -i I-. .156 

Holes (2) 1 I' 

Dept. EM, 500' Bayview Ave., Inwood, NY 11696 
Telephone: (516) 239-4510 
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5600 TRANSFORMERS 5600 

miniature plug in power transformen 
SINGLE 
115V PRIMARY 
TYPE PC 6 PINS 

PRIMARY SO/SOD Hz 
Single 115V Dua1115/230V 

(6 Pin) (8 Pin) 

PC 10-90 OPC 10-90 
PC 10-120 OPC 10-120 
PC 1 0-440 0 PC 1 0-440 
PC 10-1000 OPC 10-1000 
PC 10-2400 ope 10-2400 

PC 12-70 
PC 12-100 
PC 12-350 
PC 12-800 
PC 12-2000 

PC 16-55 
PC 16-75 
PC 16-260 
PC 16-640 
PC 16-1500 

PC 34-25 
PC 34-35 
PC 34-125 
PC 34-300 
PC 34-700 

PC 40-20 
PC 40-30 
PC 40-110 
PC 40-250 
PC 40-600 

OPC 12-70 
OPC 12-100 
OPC 12-350 
OPC 12-800 
OPC 12-2000 

OPC 16-55 
OPC 16-75 
OPC 16-260 
OPC 16-640 
OPC 16-1500 

OPC 20-45 
OPC 20-60 
OPC 20-220 
OPC20-500 
OPC 20-1200 

DPC 24-35 
OPC 24-50 
OPC 24-180 
OPC 24-450 
OPC 24-1000 

OPC 28-30 
OPC 28-40 
OPC 28-160 
OPC 28-360 
OPC28-800 

OPC 34-25 
OPC 34-35 
OPC 34-125 
OPC 34-300 
OPC 34-700 

OPC 40-20. 
OPC 40-30 
OPC 40-110 
OPC 40-250 
OPC 40-600 

OPC 56-15 
OPC 56-20 
OPC 56-80 
OPC 56-180 
OPC 56-420 

OPC 120-8 
OPC 120-10 
DPC 120-35 
OPC 120-85 
OPC 120-200 

SECONDARY RMS RATING' 

Series Parallel 
Size 
(VA) 

10V C.T. @ 90MA 5V @ 180MA 1.0 
10V C.T. @ 120MA 5V @ 240M A 1.2 
10V C.T. @ 440MA 5V @ 880M A 4.4 
10V C.T. @ 1A 5V @ 2A 10 
10V C.T. @ 2.4A 5V @ 4.8A 24 

12.6V C.T. @ 70MA 6.3V @ 140MA 1.0 
12.6V C.T. @ 100MA 6.3V @ 200MA 1.2 
12.6V C.T. @ 350MA 6.3V @ 700MA 4.4 
12.6V C.T. @ 800MA 6.3V @ 1.6A 10 
12.6V C.T. @ 2A 6.3V @ 4A 24 

16V C.T. @ 55MA 8V @ 110MA 1.0 
16V C.T. @ 75MA 8V @·150MA 1.2 
16V C.T. @ 260MA 8V @ 520MA 4.4 
16VC.T.@640MA 8V@1.28A 10 
16V C.T. @ 1.5A 8V @ 3A 24 

20V C.T. @ 45MA 10~ @ 90MA 1.0 
20V C.T. @ 60MA 10V@ 120MA 1.2 
20V C.T. @ 220MA 10V@440MA 4.4 
20V C.T. @ 500MA 10V@ 1A 10 
20VC.T. @ 1.2A 10V @ 2.4A 24 

24V C.T. @ 35MA 12V@ 70MA 1.0 
24V C.T. @ 50MA 12V@ 100MA 1.2 
24V C.T. @ 180MA 12V@360MA 4.4 
24V C.T. @ 450MA 12V@900MA 10 
24VC.T.@ 1A 12V@2A 24 

28V C.T. @ 30MA 14V @ 60MA 
28V C.T. @ 40MA 14V @ 80MA 
28V C.T. @ 160MA 14V@320MA 4.~ 
28V C.T. @ 360MA 14V @ 720MA 10 
28V C.T. @ 800MA 14V @ 1.6A 24 

34V C.T. @ 25MA 17V@ 50MA 
34V C.T. @ 35MA 17V @ 70MA 
34V C.T. @ 125MA 17V@250MA 4.4 
34V C.T. @ 300MA 17V@600MA 10 
34V C.T. @ 700MA 17V @ 1.4A 24 

40V C.T. @ 20MA 20V@40MA 1.0 
40V C.T. @ 30MA 20V@60MA 1.2 
40VC.T. @ 110MA 20V@ 220MA 4.4 
40V C.T. @ 250MA 20V@ 500MA 10 
40V C.T. @ 600MA 20V @ 1.2A 24 

56V C.T. @ 15MA 28V@30MA 
56V C.T. @ 20MA 28V@40MA 
56V C.T. @ 80MA 28V@ 160MA 4.4 
56V C.T. @ 180MA 28V@ 360MA 10 
56V C.T. @ 420MA 28V@ 840MA 24 

120V C.T. @ 8MA 60V @ 16MA 1.0 
120V C.T. @ 10MA 60V@20MA 1.2 
120V C.T. @ 35MA 60V@70MA 4.4 
120VC.T.@85MA 60V@ 170MA 10 
120V C.T. @ 200MA 60V@400MA 24 

See Tabie on opposite page for method of determining RMS Secondary Current. 

DUAL 
115/230V PRIMARY 
TYPE DPC 8 PINS 

Always in Stock -"THE PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." 

sianglER 
1·2624 

"See page 1.2631 for prices" 

Dept. EM, 500 Bayview Ave., Inwood, NY 11696 
Telephone: (516) 239-4510 
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5600 TRANSFORMERS 5600 

••• for printed circuits applications 
Signal has the most complete and di
versified selection of miniature plug-in 
power transformers. 
Primary ratings of 115V (Style PC - 6 
Pin) or Dual 115/230V (Style DPC-8 
Pin) are standard for the entire line. 
1500V. Hipot is standard. 
Size 1.0 is used extensively where 
height is a limiting factor since its 
height of 0.83 inches allows 1 inch 
spacing of PC boards. Size 24 is 
unusual since 24 watt PC transform
ers are not readily available, espe
cially with a height of P/a inches. 
The RMS current ratings are based 
on a load regulation of 15-20% and 
not on temperature rise (except for 
the largest item, size 24). Therefore, 
these ratings may be exceeded with
out overheating, if the additional drop 
in full load voltage is acceptable. 
There is, of course, a limit and it 
would be best to check with our engi
neering department on specific units. 

BLACK DOT ON LABEL INDICATES 
POSITION OF TERMINAL #1. 

SIZE 24 
• (24VA) UNIT 

,:>WITH 24-BR 
<, ••• SLIDE-ON 

MOUNTING BRj\CKET 

METHOD OF DETERMINING 
SECONDARY CURRENT RATINGS 
The secondary currents shown in the 
tables are RMS ratings. Depending 
upon rectifier circuit configurations, 
the RMS secondary current is differ
ent than the DC output current. This 
is indicated in the chart below: 

Rectifier Type Filter Type 
Full Wave Choke Input 
Center-Tap 

RMS 
Secondary 
Current I. 

= 0.7 x 
DC Amps 

Full Wave Capacitor Input = 1 to 1.2 x 
Center-Tap DC Amps 
Full Wave Choke Input = DC Amps 
Bridge 
Full Wave Capacitor Input = 1.6 to 1.8 x 
Bridge DC Amps 

For example, in a F.W. Bridge circuit 
with a capacitive filter, if the load is 
1 Amp DC, the RMS Secondary cur
rent is 1.6 to 1.8 Amp RMS. 

1.0 
1.2 
4.4 

10 
24 

'iU 
Recognized Component 
Underwriters Labs. Inc. 

L W H 

1 1% 0.83 
Hfa 1 Va H(6 
10/a 1% 13/a 
Ha H(6 1% 
1% 2% Hfa 

) 
MD 

.15601 •. -+ --f 
(4 Holes) "Slide On" 

L", MW Bracket for r-- Sizes 10 & 24 

0.250 0.200 
0.312 0.200 
0.400 0.250 
0.400 0.250 10-BR 14)(4 1Va 
0.400 0.250 24-BR P/a 2 

• An optional "Slide On" Mounting Bracket is available for sizes 10 and 24. The brackets do not use up 
any extra "Floor Space" but add U," to the height of the transformer. 

: •.•. : •.•.. ; •.. ~ ...•. T. r .. I.

H 

..... -.• ~. 0'0.4 . .1 ·· •.• 0.[6. ! .••. R.l . .'. I . "2' t .A06 0 

·.t ." •••••••• s .j' '. 0 . l' ." . 
./6 .. [\A~. . . ~ 
.'. ••• ,.... .',- PC TERMINAL • 

...... .' ...•..• ·--t~".(~lUG'I!t MQUNTING)· 

'>TYPE PC6PINS 
~';':+f1/~': . . ."' ... ;.~ .. 

.1] .........•..................•......•................•.•........... " ." ..... , 
. . . 

, 1 

3·' . 

, .4.' . 

Always in Stock -"THE PRONTO 
CHALLENGE": -We ship your 

prototypes (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." Dept. EM, 500 Bayview Ave., Inwood. NY 11696 

Telephone: (516) 239-4510 

"See page 1-2631 for prices" 
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5600 TRANSFORMERS 

" cut size and weight with "2-4-1" 
The 2-4-1 series is an illustration of 
the use of creative design applied 
to small power transformers. The 
result is a line where, for a given va 
rating, size and weight are reduced 
almost 50%. Hence the name "241" 
series. 

• GRAIN ORIENTED CORE - High 
Saturation Density - Lower Core 
Loss - Less Steel and Copper. . 

• BOBBIN WOUND- Maximum 
Utilization of Winding Area
Space and Size Reduced. 

• SPLIT BOBBIN - NON-CONCEN
TRIC WINDING - Lower Capac
itance-Better Insulation-2500V 
RMS Hipot--'No need for Electro
Static Shield.- High Isolatiori and 
Insulation Resistance. No Cross
Overs of Primary and Secondary 
Leads. 

• SPECIAL TERMINAL - Solder or 
Quick-Connect 

The series is available with single 
115V or dual 115/230V primary, 
rated 50160 Hz. Class S insulation is 
used for a maximum total tempera
ture rating of 130DC continuous. 

DIMENSIONS 
Size VA L 

3 2.4 2J{6 
4 6 2% 
5 12 21K6 
6 30 3% 
7 56 31J{6 
8 100 4Ji'2 

AVAILABLE WITH SINGLE (115V) OR 
DUAL (115/230V) PRIMARIES 

tAl 
Recognized Component 
Underwriters Labs Inc. 

W 

1J{6 
1V4 
1% 
1% 
113(6 
2% 

Grain
Oriented 
Core 

H 

W6 
1% 
1% 
11K6 
2% 
~6 

Inexpensive 
Channel Frame 

A 
1% 
1% 
11K6 
2K6 
2% 
3J{6 

B 

~6 
W6 
% 

1J{6 
1J{6 
1K6 

Bobbin 

Split 
Bobbin 
Winding 

Solder or 
Quick-Connect 

Terminal 

ML 
13M 
2 
2% 
213(6 
3Ve 
3~6 

5600 

Lb •• 

0.25 
0.44 
0.7 
1.1 
1.7 
2.75 

Always in Stock - "THE 'PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." Dept. EM, 500 Bayview Ave., Inwood, NY 11696 . 

Telephone: (516) 239-4510 
"See page 1.2631 for prices" 

1·2626 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 5600 

seriesofsmaUpower~andormen 

AVAILABLE WITH SINGLE (11SV) OR 
DUAL (11S/230V) PRIMARIES 

Recognized Component 
Underwriters Labs Inc. 

METHOD OF DETERMINING 
SECONDARY CURRENT RATINGS 
The secondary currents shown in the tables 
are RMS ratings. Depending upon rectifier 
circuit configurations, the RMS secondary 
current is different than the DC output current. 
This is indicated in the chart below: 

RMS 
Secondary 

Rectifier Current 
Type Filler Type Is 

Full Wave Choke Input = 0.7 x 
Center-Tap DC Amps 
Full Wave Capacitor Input = 1 to 1.2 x 
Center-Tap DC Amps 
Full Wave 
Bridge 

Choke Input = DC Amps 

Full Wave Capacitor Input = 1.6to 1.8 x 
Bridge DC Amps 

For example, in a F. W. Bridge circuit with a 
capacitive filter, if the load is 1 Amp DC, the 
RMS Secondary current is 1.6 to 1.8 Amp RMS. 

CUSTOM VARIATiONS' 
Signal is equipped to quote on Custom Varia-
tions of "241" types. The secondary combina-
tions are restricted by the number of second-
ary terminals available, as follows: 

Maximum Number 01 
Size Secondary Terminals VA Rating 

3 3 2.4 
4 4 6 
S 4 12 
6 S 30 
7 5 56 
8 S 100 

We answer requests promptly and can deliver 
prototypes in one to three weeks. Production 

Part Number 
-Single 115V Dual 115/230V 

241-3-10 Not Available 
241-4-10 DP 241-4-10 
241-S-10 DP 241-S-10 
241-6-10 DP 241-6-10 
241-7-10 DP 241-7-10 
241-8-10 DP 241-8-10 

241-3-12 Not Available 
241-4-12 DP 241-4-12 
241-S-12 DP 241-S-12 
241-6-12 DP 241-6-12 
241-7-12 DP 241-7-12 
241-8-12 DP 241-8-12 

241-3-16 Not Available 
241-4-16 DP 241-4-16 
241-S-16 DP 241-S-16 
241-6-16 DP 241-6-16 
241-7-16 DP 241-7-16 
241-8-16 . DP 241-8-16 

241-3-20 Not Available 
241-4-20 DP 241-4-20 
241-S-20 DP 241-S-20 
241-6-20 DP 241-6-20 
241-7-20 DP 241-7-20 
241-8-20 DP 241-8-20 

241-3-24 Not Available 
241-4-24 DP 241-4-24 
241-5-24 DP 241-5-24 
241-6-24 DP 241-6-24 
241-7-24 DP 241-7-24 
241-8-24 DP 241-8-24 

Part Number Secondary Secondary 
RMS Ratng Single 115V Dual 115/230V RMS Rating 

10V C.T. @ 0.2SA 241-3-28 Not Available 28V C.T. @ 0.08SA 
10V C.T. @ 0.6A 241-4-28 DP 241-4-28 28V C.T. @ 0.2A 
10V C.T. @ 1.2A 241-S-28 DP 241-S-28 28V C.T. @ 0.42A 
10V C.T. @ 3.0A 241-6-28 DP 241-6-28 28VC.T.@ 1.IA 
10V C.T. @ S.OA 241-7-28 DP 241-7-28 28V C.T. @ 2.0A 
10V C.T. @ lOA 241-8-28 DP 241-8-28 28V C.T. @ 3.6A 

12.6V C.T. @ 0.2A 241-3-36 Not Available 36V C.T. @ 0.06SA 
12.6V C.T. @ O.SA 241-4-36 DP 241-4-36 36V C.T. @ O.17A 
12.6VC.T.@1.0A 241-S-36 DP 241-S-36 36V C.T. @ 0.3SA 
12.6V C.T. @ 2.SA 241-6-36 DP 241-6-36 36V C.T. @ 0.8SA 
12.6V C.T .. @ 4.0A 241-7-36 DP 241-7-36 36V C.T. @ I.SA 
12.6V C.T. @ 8.0A 241-8-36 DP 241-8-36 36V C.T. @ 2.8A 

16V C.T. @ O.ISA 241-3-48 Not Avai lable 48V C. T. @ O.OSA 
16V C.T. @ O.4A 241-4-48 DP 241-4-48 48V C.T. @ 0.12SA 
16VC.T.@0.8A 241-S-48 DP 241-S-48 48V C.T. @ 0.2SA 
16V C.T. @ 2.0A 241-6-48 DP 241-6-48 48V C.T. @ 0.63A 
16V C.T. @ 3.SA 241-7-48 DP 241-7-48 48VC.T.@1.2A 
16V C.T. @ 6.2SA 241-8-48 DP 241-8-48 48V C.T. @ 2.0A 

20V C.T. @ 0.12A 241-3-S6 Not Available S6V C.T. @ 0.04SA 
20V C.T. @ 0.3A 241-4-S6 DP 241-4-S6 S6V C.T. @ 0.11A 
20V C.T. @ 0.6A 241-S-S6 DP 241-S-S6 S6V C.T. @ 0.22A 
20V C.T. @ I.SA 241-6-S6 DP 241-6-S6 S6V C.T. @ 0.S4A 
20V C.T. @ 2.8A 241-7-S6 DP 241-7-S6 S6V C.T. @ 1.0A 
20V C.T. @ S.OA 241-8-S6 DP 241-8-S6 S6V C.T. @ 1.8A 

24V C.T. @ O.IA 241-3-120 Not Available 120V C.T. @ 0.02A 
24V C.T. @ 0.2SA 241-4-120 DP 241-4-120 120V C.T. @ O.OSA 
24V C.T. @ 0.5A 241-5-120 DP 241-5-120 120V C.T. @ O.IA 

'24VC.T. @ 1.2SA 241-6-120 DP 241-6-120 120V C.T. @ 0.2SA 
24V C.T. @ 2.4A 241-7-120 DP 241-7-120 120V C.T. @ 0.5A 
24V C.T. @ 4.0A 241-8-120 DP 241-8-120 120V C.T. @ 0.8SA 

lead times can be scheduled with very rea-
sonable lead times. Explanation of part number series 241 Size-4 Sec. Volts - 36 Prefix "DP" used for dual primary versions 

Always in Stock -"THE PRONTO 
CHALLENGE":-We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." 

"See page 1.2631 for prices" 

Dept. EM, 500 Bayview Ave., Inwood, NY 11696 
Telephone: (516) 239-4S10 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2627 



5600 TRANSFORMERS 

rectifier r transformen 
CHOICE OF SINGLE 115V OR DUAL 115/230V PRIMARIES 

Prima 
Single 
115V. 

10-1 
10-2 
10-4 
10-6 
10-8 
10-12 
10-2S 

19:~g~* 
12.8-1 
12.8-2 
12.8-4 
12.B-6 
12.B-B 
12.B-12 
12.8-25 
12.B-SO* 
12.8-100* 

16-1 
16-2 
16-4 
16-6 
16-B 
16-12 
16-25 
16-50* 
16-100t 
24-1 
24-2 
24-4 
24-6 
24-B 
24-12* 
24-20* 
24-25* 
24-50* 

56-1 
56-2 
56-4 
56-6 
S6-B* 
56-12t 
56-25* 

6B-1 
6B-2 
66-4 
6B-6t 
68-8t 
6B-12* 

50/60 Hz Secondary RMS Rating" 
.,. Du.l~ 
115/230V. Serleo 

OU04' .' 10V C.T. @ 1A 
OL 10'2" 10V C.T. @ 2A 
OL10-4 10V C.T. § 4A 
'O.U.O'5 10V C.T. 6A 

• Dl,10-B" 10V·C.T. 8A 
OL10;12 10V C.T. @ 12A 

. DL. 10-25 10V C.T. @ 25A 
D.L.10;SO· 10V C.T. @ SOA 
DUO-l00 10V C.T. @ 100A 

,DL 12:S~1 '.' 12.8V C.T. @ 1A 
DL.12 .. a~2 .'. 12.BV C.T. ~ 2A 
DL 12.B-4 12.BV C.T. 4A 
DL12.B-6 12.BV C.T. 6A 
OL,12.S-a," 12.BV C.T. @ SA 
DL12.S-12 12.SVC.T.@12A 
DL.12;S-.25. ,12.SV C.T.@25A 
DL12.B;50 12.BV C.T. @ 50A 
DL12.6-100 12.BV C.T. @ 100A 

DL 16,1 16V C.T. @ 1A 
DL.16-2 16V C.T. @ 2A 
,DL 16-4 16V C.T. @ 4A 
DL'1B-6 16V C.T. @ 6A 
DL 16-8 16V C.T .. @ BA 
DL16-12 " 16V C.T. @ 12A 
DL16;2S 16V C.T. @ 25A 
DL 16-S0 16V C.T. @ SOA 
DL·16-100 16V C.T. @ 100A 
DL 24-1 24V C.T. @ 1A 
DL 24-2 24V C.T. @ 2A 
DL 24-4 24V C.T. @ 4A 
DL24,6 24V C.T. @ 6A 

. DL24-B 24VC.T.@SA 
DL24-12 24V C.T. @ 12A 
DL24-20 24V C.T. @ 20A 
DL 24-25 • 24V C.T. @ 2SA 
DL 24-50 ,24V C.T. @ 50A 
24-100. t;, 24V C.T. @ 100A 

OL.36-1 36V C.T. @ 1A 
OL 36-2 36V C.T. @ 2A 
DL 36'4 36V C.T. @ 4A 
DL36-6 36VC.T.@6A 

'DL3S;a 36VC.T.@BA 
DL'36-12' 36V C.T. @ 12A 

, DL36-20 36V C.T. ~ 20A 
:DL 36;25 36V C.T. 25A 
DL3a-30 36V C.T. 30A 
3a-50L!. 36V C.T. @ 50A 

56VC.T. @ 1A 
S6VC.T. @ 2A 
56VC.T. @4A 
56VC.T. @6A 
56VC.T. @BA 
56VC.T.@12A 
S6V C.T. @ 25A 
56V C.T. @ 50A 

6BVC.T.@ 1A 
6BVC.T.@2A 
6BVC.T. @4A 
6BVC.T. @6A 
6BVC.T. @BA 
6BV C.T. @ 12A 
6BV C.T. @ 25A 

60VC.T. $1A 
BOV C.T. 2A 
BOVC.T. 4A 
BOVC.T.@6A 
BOVC.T.@BA 
BOV.C.T. @ 12A 
BOV C.T. @ 25A 

Parallel 
5VC.T. @2A 
5VC.T. @4A 
5VC.T.@SA 
5VC.T.@12A 
5VC.T.@ 16A 
5VC.T. @24A 
SVC.T. @50A 
5V C.T. @ 100A 
5V C.T. @ 200A 

6.4V C.T. @ 2A 

6.4V c.T'14A 
6.4VC.T. BA 
6.4VC.T. 12A 
6.4VC.T. 16A 
6.4V C.T. @ 24A 
6.4V C.T. @ 50A 
6.4V C.T. @ 100A 
6.4VC.T. @200A 

BVC.T. @ 2A 
BVC.T.@4A 
BVC.T.@BA 
BVC.T. @ 12A 
BVC.T. @ 16A 
BVC.T. @24A 
BVC.T. @50A 
BV C.T. @ 100A 
BV C.T. @ 200A 

12VC.T. @2A 
12VC.T.@4A 
12VC.T. @ BA 
12VC.T.@12A 
12V C.T. @ 16A 
12V C.T. @ 24A 
12V C.T. @ 40A 
12V C.T. @ 50A 
12V C.T. @ 100A 
12V C.T. @ 200A 

1BVC.T.@2A 
1BVC.T. @4A 
1BVC.T.@BA 
1BV C.T. @ 12A 
1BV C.T. @ 16A 
1BV C.T. @ 24A 
1BV C.T. @ 40A 
1BVC.T.@50A 
1BV C.T. @ 60A 
1BV C.T. @ 100A 

2BVC.T. @2A 
2BVC.T. @4A 
2BVC.T. @BA 
2BV C.T. @ 12A 
2BV C.T. @ 16A 
26V C.T. @ 24A 
2BV C.T. @ 50A 
2BV C.T. @ 100A 

34VC.T. @2A 
34VC.T. @4A 
34VC.T. @BA 
34V C.T. @ 12A 
34V C.T. @ 16A 
34V C.T. @ 24A 
34V C.T. @ 50A 

40VC.T. @2A 
40VC.T.@4A 
40VC.T. @BA 
40V C.T. @ 12A 
40V C.T. @ 16A 
40V C.T. @ 24A 
40V C.T. @ SOA 

Mig. 
Slyle 

C 
C 
C 
B 
B 
B 
B 
B 
B 

C 
B 
B 
B 
B 
B 
B 
B 
B 

C 
C 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 

L 
2% 
3Va 
3X. 
3% 
3% 
3% 
4V, 
5V. 
6% 

2¥. 
3 
3 
3% 
3% 
4Va 
5v.. 
5v.. 
6% 

2¥. 
3V. 
3% 
3% 
3% 
4V. 
4V, 
6% 
7Vz 
3 
3 
3% 
4V. 
4V. 
4V, 
5V. 
5V. 
6% 
7V, 

3 
3% 
4V. 
4V, 
4V, 
5V. 
6% 
6% 
6% 
6% 

3% 
3% 
4V. 
5V. 
Sv.. 
6% 
6% 
7V, 

3% 
4V. 
4V, 
5V. 
5V. 
6% 
6% 

3% 
4Va 
Sv.. 
5V. 
6% 
6% 
7'12 

W 

1% 
2Va 
2% 
23;" 
3Va 
3V. 
3% 
SVz 
7V. 

2 
2'12 
2¥. 
3X. 
3Va 
3v.. 
4v.. 
6 
7v.. 

2 
21/.1 
2% 
3Va 
3V, 
3¥. 
5% 
5% 
7V, 
2V, 
2¥. 
3V. 
3V. 
3¥. 
4V, 
4% 
50/. 
6v.. 
7 

2% 
2'~. ' 
3% 
3'1'. 
4V, 
5 
5% 
5'1'. 
6 
7V. 

2¥. 
3V. 
3% 
4v.. 
5 
5V. 
7V. 
7V, 

2 ''f. 
3% 
4V, 
5 
5V, 
5'1'. 
7v.. 

3X. 
3% 
4v.. 
5V, 
5v.. 
6 
6V, 

H 

2~. 
2'1'. 
2'M. 
3Va 
3Va 
3U. 
3% 
5~. 
6% 
2V, 
2V, 
3Va 
3U. 

3% 
4% 
4% 
5~. 
6% 

2'M. 
3V. 
3U. 
4% 
4% 
5M. 
5~. 
6V. 

ML 
2% 
2'M. 
3Va 
2'M. 
2'M. 
3Va 
3'1'. 

m 
2% 
2'12 
2'12 
2'~. 
3Va 
3U. 
4% 
4% 
5M. 
2% 
2'M. 
2'M. 
3Va 
3Va 
3U. 
3'1'. 
SM. 
6'1'. 
2V, 
2V, 
3Va 
3U. 
3U • 
3% 
4% 
4% 
5~. 
6% 

2'M. 
3V. 
3U. 
4% 
4% 
5'f. 
5'f. 
63/. 

2'M. 
3U. 
3'1'. 
4% 
4% 
5'f. 
5~. 

MW 

2V. 
2V, 
2V, 
2% 
3% 
4% 

2 
2% 
2V2 
2V. 
2% 
2% 
4V. 
4% 

2Va 
2V. 
2% 
3 
4 
3% 
4% 
2 
2;. 
2V. 
2% 
3 
3% 
3% 
4Va 
4% 
4Va 

2V. 
2% 
2% 
2% 
3% 
3% 
3% 
3% 
4% 
SV. 

2V. 
2V, 
3 
2¥. 
3% 
3% 
5Va 
4¥. 

2% 
2% 
3% 
3% 
37/a 
3'1'. 
5V. 

2V, 
2% 
2¥. 
3% 
3V. 
4Va 
3¥. 

MIg. 
Screw 

#B 
#8 
#8 
#8 
#8 
#8 

#10 
V. 
V. 

#8 
#B 
#8 
#8 
#8 

#10 
#10 
V. 
V. 

#8 
#8 
#8 

#10 
#10 
#10 
#10 
V. 
V. 
#8 
#8 
#B 

#10 
#10 
#10 
v.. 
V. 
V. 
V. 

#B 
#8 

#10 
#10 
#10 
v.. 
V. 
V. 
v.. v. 
#B 
#B 

#10 
#10 
V. 
V. 
V. 
V. 

#B 
#10 
#10 
V. 
V. 
V. 
V. 

#B 
#10 
V. 
V. 
v.. 
V. 
V. 

5600 

Approx. 
Lbo. 
1.0 
1.5 
2.3 
3.3 
4.0 
S.O 
8.7 

17.0 
34.5 

1.2 
2.3 
2.B 
4.0 
4.5 
6.0 

12.5 
20.7 
34.5 

1.2 
1.7 
3.3 
4.5 
5.4 
7.9 

14.5 
26.5 
50.0 
2.3 
2.9 
4.5 
5.B 
7.9 

11.0 
15.3 
19.5 
31.3 
43.0 

2.6 
3.8 
6.B 
B.7 

11.0 
15.0 
22.B 
26.5 
31.5 
40.0 

3.5 
5.0 
7.7 

12.0 
17.0 
22.0 
3B.0 
56.3 

3.B 
6.B 

11.5 
15.0 
19.0 
26.5 
39.7 

4.0 
6.B 

12.3 
19.0 
20.5 
29.0 
40.3 

L!.Available with dual primary only. Therefore, prefix "Dl" is not required. I Item.sshown in.·.s.liad.e,d. ,.are.a. are)lo.·.tnor .. m ... aHY. Ins .. t.oCI<.i.T~.e.y t Nominal l1SV primary has added taps, I.E., 10S/11S/12SV, Dual (Dl) version Is 115/230V only. 'are standard designs.generallyavallable, in '3-4 weeks,. 

All transformers are designed conservatively and are rated for 50/60 Hz. Only prime raw materials 
are used. Units are thoroughly impregnated and baked with Signal's own high gloss varnish. The 
transformers and chokes are rugged in construction, well insulated, and have a consistently uniform 
appearance. All ratings are at full load current continuous operation. Hipot rating of 1500V RMS is 
standard. 
Electrical ratings have been chosen to cover a wide range of applications. All transformers have two 
center-tapped secondary windings, which may be series or parallel connected as indicated in rating 
chart. 
*The secondary currents shown in the tables are RMS ratings. Depending upon rectifier circuit 
configurations, the RMS secondary current is different than the DC output current. This is indicated 
in the chart below: 

''F(J1I~aveCeriter7Tap 
·'FOII.Wave.Center-Tap 

.. ~Oll Wave Bridge . ' .. 
Full ,Wave Bridge' , 

Fmer ype 
Choke Input, i: 
CapaCitor In p~t 
ChOke Input' 
Capac;ilor-lnput 

RMS seconuary ..,urrenlls 
= 0.7 x DC Amps' . 
"" 1 to 1.2x DC Amps, == DCAmps .' .... 
=;' •. 1 .. 6 to .1,Bx DC Amps, 

For example, in a F.W. Bridge 
circuit with a capacitive filter, 
if the load is 1 Amp DC, the 
RMS Secondary current is 
1.6 to 1.8 Amp RMS. 

"See page 102631 for prices" 
Dept EM, 500 Bayview Ave., Inwood, N.Y. 11696 • Telephone: (516) 239-4510 

. I Ssg_ 
1·2628 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 

filter chokes 
1.0 TO 200 AMPS 

Signal's line of filter chokes is the most exten
sive available. It is designed to complement 
the selection of Rectifier Power Transformers 
so that a set may be specified for power sup
plies using inductive filters. 

The inductance ratings given are- minimum 
values guaranteed at full DC current. All re
sistance ratings are maximum values. Special 
variations or intermediate values of induc
tance, current. or resistance can be supplied 
promptly and accurately. 

dual chokes 
FOR LOWER 

TRANSFORMERS 

FOR MECHANICAL DIMENSIONS REFER TO 
TRANSFORMER OUTLINES ON PREVIOUS PAGE 

Inductance Currenl Resistance Mig. 
Pari No. (MHY) (Amps) (Ohms) Slyle L 

CH-l 100 1 1.5 B 3 
CH-2 70 2 0.9 B 3'AI 
CH-4 70 4 0.6 B 3'/. 
CH-6 40 6 0.4 B 3:v.. 
CH-8 30 8 0.3 B 4V. 
CH-12 15 12 0.1 B 5% 
CH-16 15 16 0.08 B 5V. 
CH-20 7 20 0.05 B 5% 
CH-25 5 25 0.025 B 5V. 
CH-30 4 30 am B 6% 
CH-50 1.4 50 0.01 B 6'AI 
CH-l00 g:~ ~?O 0.005 B 6% 
CH-200 00 0.001 B 71;; 

Series Connected Parallel Connected 

W 
2V, 
2:v.. 
3V. 
3% 
3% 
4 
4% 
4 
4:% 
5 
5V. 

~t! 

Ind. Curro Res. Ind.- Curro Res_ Mtg. 

5600 

Mig. Approx. 
H ML MW Screw Lbs. 

2V, 2V, 2 #8 2.3 
2% 2'M, 2V. #8 3.2 
3% 3V. 2V, #8 5.3 
3V. 3V. 3 #8 6.5 
3V. 3U, 3 #10 8 
4U, 4% 3V. #10 13.7 
4U, 4% 3% #10 17.5 
4U. 4% 3V. #10 13.3 
4U, 4% 3% #10 17.8 
5% 5M, 3"1. V. 24.4 
5% SM. 3:v.. v. 26.7 
5% ~~: 4V. V. 31.4 
6'/. 4V. '/. 48.0 

Dimensions 
Mig. Appr. INDUCTANCE Pari No. (MHY) (Amps) n (MHY) (Amps) n Slyle L W H ML MW Screw Lbs. 

APPLICATIONS CL-1-2 72 1 1.4 18 2 0.35 C 2% 1:v.. 2M, 2% - #8 0.9 
CL-2-4 40 2 0.7 10 4 0.18 C 3V. 2V. 2'/.1 2'M, - #8 1.5 
CL-4-8 20 4 0.3 5 8 0.075 B 3 2¥. 2V. 2V. 2V. #8 3.0 

SERIES PARALLEL CL-6-12 t2 6 0.15 3 12 0.038 B 3% 3U, 2'M, 2'M. 2V. #8 4.0 
CL-12··24 4.8 12 0.052 1.2 24 0.013 B 3% 3U. 21M. 2'M. 3 #8 5.3 
CL-25-50 1.2 25 0.012 0.3 50 0.003 B 3:v.. 3% 3% 3V. 2:v.. #8 6.0 
CL-50-100 0.5 50 0.0043 0.12 100 0.0011 B 4V. 3"1. 3:v.. 3"1. 2V. #8 8.0 

~I E Signal's Dual Chokes are supplied with 2 windings which may be series or parallel connected with 
rating shown on chart. This line is basically designed for application requiring lower inductance 
value at high currents, such as low voltage, DC supplies or SeR filters. 

step clown auto transformers 
50/60 Hz 100-2000 VA-230/115V 

ENCLOSED 
STYLE "EB" 

UL APPROVED 2 PRONG LINE CORD 
RECEPTACLE- LOW REGULATION 
BLACK ENAMEL FINISH 

VA Cal_ No. Widlh Depth Heighl 

100 110 H. 2% 2V, 
120 112 2¥. 2V. 3V. 
150 115 2¥. 3% 3V. 
200 - 120 2¥. 3V. 3'12 
250 125 2¥. 3¥. 3V, 
300 130 3% 3¥. 3¥. 
500 150 3Y. 4¥. 3¥. 
750 175 3V. 5¥. 3% 

1000 1100 4'12 5Y. 5V, 
1500 1150 4Y, 6Va 5V, 
2000 1200 4V, 7Va 5Y, 

BLACK ENAMEL FINISH. 8" LEADS 

Mig. Centers 

lV. xl ')1, 
2V. x 1'/.1 
2V. x 2 
2V. x 2V. 
2V. x 2V, 
2V,x 2U, 
2V, x 3U. 
2V, x 4U, 
3V, X SV. 
3Y, X 4Y, 
3V, X 5Y, 

INEXPENSIVE VERSION FOR USE IN EQUIPMENT 

OPEN FRAME 
STYLE "OF" 

(May be used step-up 
or step-down) 

VA Cat. ND. Widlh Depth Height Mig. Centers 

100 110-0F 2V. 2 1'M. 2'M,. 
120 112-0F 3% 2Y. 2¥. 2'M, x 1% 
150 115-0F 3% 2:v.. 2¥. 2'M,x 2Y. 
200 120-0F 3% 2¥. 2% -2'M,x 2% 
250 125-0F 3% 3Y. 27/. 2'M,x2% 
300 130-0F 3'1'. 3Y. 3Y. 3V. X 2V, 
500 ISO-OF 3'1'. 4Y. 3Y. 3V. X 3Y. 
750 175-0F 3'1'. 5% 3Va 3Y. x 4Y, 

1000 1100-0F 5V. 4Y. 4% 4% x 3Y. 
1500 lISa-OF 5Y. 5V, 4% 4% x4Va 
2000 1200-0F 5Y. 6Y, 4% 4% x 5V. 

• Part 110-0F is mounted by means of a channel with 2 mtg. tabs. 

Lb •• 
1.5 
3.0 
3.5 
4.0 
4.8 
5.5 
8 

11 
14 
20 
26 

Lb •• 
1.3 
2.5 
3.0 
3.5 
4.2 
5.0 
8.0 

11 
14 
19 
25 

Always in Stock -"THE PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." Dept. EM, 500 Bayview Ave., Inwood, NY 11696 

Telephone: (516) 239-4510 
"See page 102631 for prices" 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory_ 1·2629 



5600 TRANSFORMERS 

power isolation transformers 
INDUSTRIAL GRADE/STEP-UP OR 
STEP-DOWN. MANY POSSIBLE 
VOLTAGE RATINGS. 

AVAILABLE FROM STOCK FOR IMMEDIATE SHIPMENT 
The "DU" and "SU" lines are designed for a maximum of 
55°C rise above ambient for use on standard power lines 
from 50 to 500 Cps. Only prime raw materials are used. 
Units are thoroughly impregnated and baked with Signal's 
own high gloss black baking varnish. The transformers are 
rugged in construction, well-insulated and have a consist
ently uniform appearance. All ratings are at full load cur
rent, continuous operation. 2500V. RMS Hipot is standard. 

Heavy Y4 inch phenolic terminal boards are provided with 
plated brass screws and flat washers (10-32 on Y4 and Y2 
KVA, %-20 on larger sizes). Connections can be easily 
made with a nut driver. It is also simple to' alter the inter
connections to change transformer ratings. Electro static 
shields are provided grounded to the core. The connection 
is made with a lug to ground and may be opened if an 
ungrounded shield is desired. 

5600 

DU SERIES 110/220 Dual Primary to 110/220V. Dual Sec. (Primary & Secondary may be reversed) 

As shown on the schematic diagram the "DU" line is designed with dual primaries and secondaries. All four 
windings are identically rated at 0/104/110/120 volts. This permits series or parallel connections on either 
primary or secondary. Therefore. a nominal 110 to 110 volt. 220 to 220 volt. 110 to 220 volt. or 220 to 110 volt 
transformer can be set up. The winding taps permit intermediate series ratings such as 208, 214. or 230 volts. 
It is also possible to make auto-transformer connections by connecting a primary group in series with a 
secondary group. Such nominal ratings as 440 to 220 volts or 220 to 440 volts can be set-up. in addition to the 
standard ratings described above. A further advantage to auto~transformer connection is the fact that 
the KVA rating of a particular type is doubled. 

Series Secondaries Paraltel Secondaries Mechanical Dimensions Mig.' 
Max. Max. L W H ML MW Term. Appr. 

Pari No. KVA Volts Amps Volts Amps . . . t * Screw Lbs. 
DU-V. V. 0/208/220/240 1.1 0/104/110/120 2.2 5~. 4V4 5V. 43/. 2V, #10 12 
DU-V, V, 0/208/220/240 2.3 0/104/110/120 4.6 5~. 5~. 5V4 4% 3% #10 18 
DU-l 1 0/208/220/240 4.5 0/104/110/120 9 no. 6V. 7V. 6'l"1 4V. V. 33 
DU-2 2 0/208/220/240 9 0/104/110/120 18 no. 8V. 7V. 6'l"1 '6 V. 56 
DU-3 3 0/208/220/240 14 0/104/110/120 28 no, 9V. 7V. 6'l"1 7 V. 70 
DU-5 5 0/208/220/240 23 0/104/110/120 46 no. 10'4 7V. 6'l"1 8V, V. 89 
DU-7.5 7.5 0/208/220/240 31 0/104/110/120 62 9 1031. 8 7V, 6V, V. 105 
DU-l0 10 0/208/220/240 41 0/104/110/120 83 9 13 8 7V, 9 V. 150 

* Maximum. t±~2' * ±}1,. 

"su" transformers are similar to "DU" types except that a 220/240V secondary is provided. 

Series Secondaries Parallel Secondaries Mechanical Dimensions Mig.' 
Max. Max. L W H ML MW Term. Appr. 

Pari No. KVA Volts Amps Volts Amps . . . t * Screw Lbs. 
SU-v. V. 0/416/440/480 0.55 0/208/220/240 1.1 5~. 4V. SV. 4% 2V, #10 12 
SU-V, V, 0/416/440/480 1.15 0/208/220/240 2.3 5~, 5~, 5V. 4% 3% #10 18 
SU-l 1 0/416/440/480 2.25 0/208/220/240 4.5 no. 6V. 7V. 63/. 4V. V. 33 
SU-2 2 0/416/440/480 4.S 0/208/220/240 9 7"1, 8V. 7V. 63/. 6 V. 56 
SU-3 3 0/416/440/480 7 0/208/220/240 14 7"1, 9V4 7V. 6'l"1 7 V. 70 
SU-5 5 0/416/440/480 11.5 0/208/220/240 23 7"1. 10'l"l 7V. 6'l"1 8Vi V. 89 
SU-7.5 7.5 0/416/440/480 15.5 0/208/220/240 31 9 1031. 8 7V, 6V, V. 105 
SU-l0 10 0/416/440/480 20.5 0/208/220/240 41 9 13 8 7V, 9 V. 150 

fr Maximum. t ±).i',. * ±)1,. 

Always in Stock - "THE PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." Dept. EM. 500 Bayview Ave .• Inwood. NY 11696 

Telephone: (516) 239-4510 
"See page 10 2631 for prices" 

1·2630 For manufacturers' sales offices refer to -Manufacturers & Sales Offices Directory EEM 1983 



5600 

price list 
Part No. 

10-1 
10-2 
10-4 
10-6 
10-8 
10-12 
10·25 
10·50 
10·100 
12.8-1 
12.8-2 
12.8·4 
12.8-6 
12.8-8 
12.8-12 
12.8-25 
12.8-50 
12.8-100 
16-1 
16-2 
16·4 
16·6 
16·8 
16-12 
16-25 
16-50 
16-100 
24-1 
24-2 
24-4 
24·6 
24-8 
24-12 
24-20 
24-25 
24-50 
24-100 
36-1 
36-2 
36-4 
36-6 
36-8 
36-12 
36-20 
36-25 
36-30 
36-50 
56-1 
56-2 
56-4 
56-6 
56-8 
56-12 
56-25 
56-50 
68-1 
68-2 
68-4 
68-6 
68-8 
68-12 
68-25 
80-1 
80-2 
80-4 
80-6 
80-8 
SO-12 
SO-25 

... Net 

$16.60 
19.20 
21.70 
28.10 
36.30 
40.50 
57.00 
90.00 

142.00 
17.70 
22.90 
27.00 
31.00 
36.50 
45.50 
62.40 
99.00 

150.00 
17.90 
19.80 
28.00 
32.90 
42.70 
45.00 
7S.00 

144.00 
198.00 

22.20 
25.40 
31.90 
39.00 
44.00 
63.00 
84.00 
99.00 

136.00 
256.00 

23.40 
28.70 
39.10 
46.90 
59.00 
77.00 

114.00 
124.00 
145.00 
188.00 

27.00 
32.40 
41.80 
59.00 
84.00 
99.00 

170.00 
330.00 

27.90 
36.40 
54.00 
68.50 
88.00 

127.00 
200.00 
30.00 
39.10 
62.50 
94.50 

106.00 
130.00 
208.00 

Part No. 

o.L-12.8-12 
o.L-12.8-25 
DL-12.8·50 
o.L-12.S-100 
DL-16-1 
o.L-16-2 
DL-16-4 
o.L-16-6 
DL-16-8 
DL-16-12 
o.L-16-25 
DL-16-50 
DL-16-100 
DL-24-1 
DL-24-2 
DL-24-4 
DL-24-6 
DL-24-8 
DL-24-12 
DL-24-20 
DL-24-25 
DL-24-50 
DL-36-1 
DL-36-2 
DL-36-4 

'DL-36-6 
DL-36-8 
DL-36-12 
DL-36-20 
o.L-36-25 
o.L-36-30 
DL-SS-l 
o.L-56-2 
DL-56-4 
DL-56-6 
DL-56-S 
o.L-56c12 
OL-56-25 
OL~68-1 
DL-68-2 
DL-6B-4 
OL,68_6 
OL-6B-8 

'OL-68-12 
. CL-80-1 

DL-80-2 
DL-SO-4 
DL,80-6 
o.1.-:80-B 
DL,BO-12 

CH-l 
CH-2 
CH-4 
CH-6 
CH-8 
CH-12 
CH-16 
CH-20 
CH-25 
CH-30 
CH-50 
CH-l00 
CH-200 

CHOKES 

Net 

47.78 
65.52 

$103.95 
157.50 

lB.80 
20.79 
29.40 
34.55 
44.84 
47.00 
81.90 

151.20 
202.00 
23.31 
26.67 
33.50 
40.95 
46.00 
66.15 
87.00 

103.95 
142.80 
24.57 
30.14 
41.06 
49.25 
61.95 
80.85 

119.70 
127.00 
152.25 

28.35 
34.02 
43.89 
61.95 
88.20 

103.95 
178 .. 50 

29.30 
38.22 
56.70 
71.93 
92.40 

133.35 
31.50 
41.00 
65.63 
99.23 

.111;50 .. 

.136:50 

17.80 
22.70 
37.40 
40.00 
43.70 
60.20 
84.00 
68.10 
79.20 
99.00 

108.00 
124.00 
182.00 

DUAL CHOKES 
15.80 
18.00 
32.50 
36.00 
40.00 
49.00 
66.00 

TRANSFORMERS 

Part No. 

DU-3 
DU-5 
DU-7.5 
DU-l0 
SU-v. 
SU-Y2 
SU-l 
SU-2 
SU-3 
SU-5 
SU-7.5 
SU-l0 

Net 

$350.00 
440.00 
580.00 
790.00 
90.00 

114.00 
190.00 
260.00 
350.00 
440.00 
580.00 
790.00 

AUTO TRANSFORMERS 
110 
112 
115 
120 
125 
130 
150 
175 
1100 
1150 
1200 
110-0F 
112-0F 
115-0F 
120-0F 
125-0F 
130-0F 
150-0F 
175-0F 
1100-0F 
1150-0F 
1200-0F 

PC POWER. 
PC-l 0-90 
PC-l0-120 
PC-l 0-440 
PC-l0-1000 
PC-l 0-2400 
PC-12-70 
PC-12-100 
PC-12-350 
PC-12-800 
PC-12-2000 
PC-16-55 
PC-16-75 
PC-16-260 
PC-16-640 
PC-16-1500 
PC-20-45 
PC-20-60 
PC-20-220 
PC-20-500 
PC-20-1200 
PC-24-35 
PC-24-50 
PC-24-180 
PC-24-450 
PC-24-1000 
PC-28-30 
PC-28-40 
PC-28-160 
PC-28-360 
PC-28-800 
PC-34-25 
PC-34-35 
PC-34-125 
PC-34-300 
PC-34-700 
PC-40-20 
PC-40-30 
PC-40-110 
PC-40-250 
PC-40-600 
PC-56-15 
PC-56-20 
PC-58-80 
PC-56-180 
PC-58-420 

30.00 
34.00 
35.50 
37.00 
39.00 
42.00 
49.00 
60.00 
77.00 
99.00 

120.00 
19.00 
23.00 
25.00 
26.50 
28.80 
32.00 
40.80 
53.50 
61.40 
94.00 

112.00 

8.65 
6.34 
7.42 
8.65 

11.45 
8.65 
6.34 
7.42 
8.65 

11.45 
8.65 
6.34 
7.42 
8.65 

11.45 
8.65 
6.34 
7.42 
8.65 

11.45 
8.65 
6.34 
7.42 
8.65 

$11.45 
8.65 
6.34 
7.42 
8.65 

11.45 
8.65 
6.34 
7.42 
8.65 

11.45 
8.65 
6.34 
7.42 
8.65 

11.45 
8.65 
6.34 
7.42 
8.65 

11.45 

>, Different part numbers may not be aggregated to obtain quantity discount. 
Terms: Net 30 days on approved credit. FOB Factory, Inwood, N.Y. 
Prices subject to change without notice! 
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Part No. 

PC-120-8 
PC-120-10 
PC-120-35 
PC-120-85 
PC-120-200 
DPC-l0-90 
DPC-l0-120 
DPC-l0-440 
DPC-l0-l000 
DPC-l0-2400 
DPC-12-70 
DPC-12-100 
DPC-12-350 
DPC-12-800 
DPC-12-2000 
DPC-16-55 
DPC-16-75 
DPC-16-260 
DPC-16-640 
DPC-16-1500 
DPC-20-45 
DPC-20-60 
DPC-20-220 
DPC-20-500 
DPC-20-1200 
DPC-24-35 
DPC-24-50 
DPC-24-180 
DPC-24-450 
DPC-24-1000 
DPC-28-30 
DPC-28-40 
DPC-28-160 
DPC-28-360 
DPC-28-800 
DPC-34-25 
DPC-34-35 
DPC-34-125 
DPC-34-300 
DPC-34-700 
DPC-40-20 
DPC-40-30 
DPC-40-110 
DPC-40-250 
DPC-40-600 
DPC-56-15 
DPC-56-20 
DPC-56-80 
DPC-56-180 
DPC-56-420 
DPC-120-8 
DPC-120-10 
DPC-120-35 
DPC-120-85 
DPC-120-200 
10-BR 
24-BR 

Net 

8.65 
6.34 
7.42 
8.65 

11.45 
10.00 

7.40 
8.62 

10.10 
12.66 
10.00 

7.40 
8.62 

10.10 
12.66 
10.00 

7.40 
8.62 

10.10 
12.66 
10.00 

7.40 
8.62 

10.10 
12.66 
10.00 

7.40 
8.62 

10.10 
12.66 
10.00 

7.40 
8.62 

10.10 
12.66 
10.00 

7.40 
8.62 

10.10 
12.66 
10.00 

7.40 
8.62 

10.10 
12.66 
10.00 

7.40 
8.62 

10.10 
12.66 
10.00 
7.40 
8.62 

10.10 
12.66 

.60 

.60 

FLAT-HEAD PC TYPES 
LP-l0-250 
LP-l0-600 
LP-l0-1200 
LP-12-200 
LP-12-450 
LP-12-900 
LP-16-150 
LP-16-350 
LP-16-700 
LP-20-125 
LP-20-300 
LP-20-600 
LP-24-100 
LP-24-250 
LP-24-500 
LP-30-85 
LP-30-200 
LP-30-400 
LP-34-75 
LP-34-170 
LP-34-340 
LP-40,60 
LP-40-150 
LP-40-300 
LP-56-45 

9.00 
9.92 

11.96 
9.00 
9.92 

11.96 
9.00 

$ 9.92 
11.96 

9.00 
9.92 

11.96 
9.00 
9.92 

11.96 
9.00 
9.92 

11.96 
9.00 
9.92 

11.96 
9.00 
9.92 

11.96 
9.00 

Part No. Net 

LP-56-100 9.92 
LP-56-200 11.96 
LP-8B-28 9.00 
LP-8B-65 9.92 
LP-88-130 11.96 
LP-120-20 9.00 
LP-120-50 9.92 
LP-120-100 11.96 
LP-230-10 9.00 
LP-230-25 9.92 
LP-230-50 11.96 

MICRO-PROCESSOR 
PC TYPES 

MPC-X-12 
MPC-X-15 
MPC-Y-12 
MPC-Y-15 
DMPC-X-12 
DMPC-X-15 
DMPC-Y-12 
DMPC-Y-15 
MPL-6-12 
MPL-6-15 
MPL-12-12 
MPL-12-15 

10.40 
10.40 
13.20 
13.20 
11.85 
11.85 
14.40 
14.40 
12.40 
12.40 
14.20 
14.20 

MICRO-PROCESSOR 
2-4-1 TYPES 

MT-6-12 
MT-6-15 
MT-7-12 
MT-7-15 
MT-8-12 
MT-8-15 
DMT-6-12 
DMT-6-15 
DMT-7-12 
DMT-7-15 
DMT-8-12 
DMT-8-15 

241-3-(ANY) 
241-4-(ANY) 
241-5-(ANY) 
241-6-(ANY) 
241-7-(ANY) 
241-B-(ANY) 
DP-241-4-(ANY) 
DP-241-5-(ANY) 
DP-241-6-(ANY) 
DP-241-7-(ANY) 
DP-241-B-(ANY) 

13.50 
13.50 
17.65 
17.65 
22.76 
22.76 
15.00 
15.00 
18.12 
18.12 
23.80 
23.80 

6.B8 
7.54 
8.42 

11.28 
15.26 
20.16 

9.20 
10.00 
12.80 
15.70 
21.20 

SPLIT ITRAN 
ST-2-(ANY) 
ST-3-(ANY) 
ST-4-(ANY) 
ST-5-(ANY) 
ST-6-(ANY) 
ST-7-(ANY) 
DST-2-(ANY) 
DST -3-(ANY) 
DST-4-(ANY) 
DST-5-(ANY) 
DST -6-(ANY) 
DST-7-(ANY) 
ST-MS 
ST-MN 

6.75 
6.88 
7.88 
B.70 

10.48 
11.70 

7.85 
8.10 
8.70 
9.70 

11.90 
13.10 

9.00/C 
9.00/C 

DISCOUNT 
SCHEDULE' 

Quantity Discount 

1-9 Net 
10-24 25% 

25-49 35% 
50-99 43% 

100-249 50% 
250 Over Quote 

500 Bayview Ave., tnwood, NY 11696 • Telephone: (516) 239-4510 
Telex: 96-8112 - TWX 510-225-8440 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2631 
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Staco variable transformers offer .versatility and reliability unmatched by solid state voltage controls. 
Staco controls are used worldwide for. industrial and laboratorY applications to control voltage, current, 
power, heat, speed, light and electro-mechanical force. Staco variable transformers provide contin
uously adjustable output voltage from AC power sources without wave form distortions or SCR 
generated noise. Outstanding features include gold-plated commutators, precise regulation, high 

. efficiency, conservative ratings and rugged construction. 
You can select from panel mounted types,'cord and plug types, ganged and/or motor driven types, 

metered types, and fully portable power supplies with or without meters, and. ratings from O.B amps 
to 540 amps, 40 volts to 560 volts for single or three phase applications. 

Staco has a nationwide network of distributors qualified to offer technical assistance whenever 
you need it. Additionally, the Staco Engineering Staff is available to help you with special or non
standard applications. Staco's Variable Voltage Controls handbook will be sent to you upon request 
.... it's loaded with illustrations, engineering data. specifications and ordering information on standard 
voltage controls. Prices shown are list prices at press time and are subject to' change; 

PANEL OR BENCH MOUNTING MODELS 120 VOLT INPUT SINGLE PHASE 

MFG. TVPE FIG. OUTPUT OUTPUT KVA SIZE (INCHES) SH.WT. PRICE 
NO. VOLTS AMPS H xW xD LBS. EACH 

171 A ·0-120/132 1.75 0.23 2'*_ x 1% 3.0 $ 20.00 
201 A ·0-120/132 2.0 0.26 2'*_ x 1% 3.0 20.50 
221 A ·0-120/132 2.25 0.30 2'*_ x 2Va 3.2 21.00 
251 A ·0-120/132 2.5 0.33 2'*_ x 2'i1_ 3.5 25.00 
291 A ·0-120/132 3.0 0.40 2'*_ x 2'i1_ 3.5 27.00 
501 B 0-120/140 5.0 0.70 3% x 30/4 x 3'i1_ 6.0 37.00 
1010 B 0-120/140 10.0 1.4 5'i1_ x 5 x 4*_ 12.0 48.00 
1010CT J 0-120/140 10.0 1.4 6% x 5 x 4*_ 12.0 75.00 
501010 B 0-120/140 10.0 1.4 5*_ x 4'14 X 4'i1. 12.0 50.00 
1210 B ··0-120 12.0 1.44 5'i1. x 5 x 4*_ 12.0 54.00 
1210CT J ··0·120 12.0 1.44 67/. x 5 x 4*_ 12.0 74.00 
501210 B ··0-120 12.0 1.44 5*_ x 41/.0 X 4'i1. 12.0 60.00 
1510 C 0-120/140 15.0 2.1 6'" x6% x4% 20.0 98.00 
1510CT C 0-120/140 15.0 2.1 83~. x 6*_ x 4'12 20.0 131.00 
2510 C 0-120/140 25.0 3.5 8*_ x 7% x 4Va 23.0 142.00 
2510CT K 0-120/140 25.0 3.5 9% x7% x4Va 26.0 176.00 
5010 D 0-140 50.0 7.0 15% x 13% x 5'14 60.0 336.00 
5010CT D 0·140 50.0 7.0 17''i1_ x 14 x 7Va 66.0 381.00 
6010 D 0·120/140 60.0 8.4 15% x 13% x 5'14 67.0 403.00 
6010C D 0-120/140 60.0 8.4 15% x 13% x 7Va 67.0 419.00 
6010CT D 0·120/140 60.0 8.4 17'~. x ,14 x 7'" 67.0 457.00 

PANEL OR BENCH MOUNTING MODELS 240 VOLT INPUT SINGLE PHASE 

MFG. TYPE FIG. OUTPUT OUTPUT KVA SIZE (INCHES) SH.WT. PRICE 
NO. VOLTS AMPS HxWxD LBS. EACH 

252 A 0-240/264 0.8 0.21 2'*. x 2*_ 3.5 $ 33.00 
1020 B 0-240/280 3.5 0.98 5~. x 5 x4*. 12.0 64.00 
1020CT J 0-240/280 3.5 0.98 6% x 5 x 4*. 12.0 81.00 
501020 B 0·240/280 3.5 0.98 5*. x 41/.0 X 4%. 12.0 64.00 
1220 B ··0-240 5.0 1.2 5~. x5 x4*. 12.0 67.00 
1220CT J ··0-240 5.0 1.2 6Va x5 x4*. 12.0 84.00 
501220 B ··0-240 5.0 1.2 5*. x 41/.0 X 4%. 12.0 67.00 
1520 C 0-240/280 9.5 2.66 6'" x 6% X 413h_ 20.0 98.00 
1520CT K 0-240/280 9.5 2.66 6% x 9Va x 5 23.0 124.00 
2520 C 0·240/280 10.0 2.8 831_ x 7% x 4Va 23.0 142.00 
2520CT K 0-240/280 10.0 2.8 9% x7% x 4'" 26.0 176.00 
5020 D 0·240/280 28.0 7.8 15% x 13% x 5V4 60.0 330.00 
5020CT D 0·240/280 28.0 7.8 17''i1. x 14 x 7'" 66.0 381.00 
6020 D 0·240/280 35.0 9.8 15% x 13% x 5'14 63.0 413.00 
6020C D 0·240/280 35.0 9.8 15% x 13% x 7Va 63.0 436.00 
6020CT D 0-240/280 35.0 9.8 17'~. x 14 x 7Va 63.0 i 476.00 

PORTABLE MODELS 120 VOLT INPUT SINGLE PHASE 
Cord, matching receptacle, switch, pilot light, fuse, connected for clockwise knob rotation. Avail
able. with 2 conductor line cord and receptacle (2PF) or a 3-conductor grounded line cord and 
receptacle (3PN). 

MFG. TYPE FIG. OUTPUT OUTPUT KVA SIZE (INCHES) SH.WT. PRICE 
NO. VOLTS AMPS HxWxD LBS. EACH 

2PF171 E ··0·132 1.75 0.23 31'i1. x 31~. x 3'1. 3.5 $ 56.00 
3PN171 E ··0-132 1.75 0.23 31'i1. x 3l!X. x 3'12 3.5 58.00 
2PF501 E 0-120/140 5.0 0.70 5% x6%. x5% 9.0 69.00 
3PN501 E 0-120/140 5.0 0.70 . 5% x6%. x5% 9.0 71.00 
2PF1010 F 0-120/140 10.0 1.4 5 x6Va x 5% 12.0 71.00 
3PN10l0 F 0-120/140 10.0 1.4 5 x 6% x5% 12.0 74.00 
3PN1210t F ··0-120 12.0 1.44 5 x 6% x5% 12.0 91.00 
3PN1510t G 0-120/140 15.0 2.1 5% x 6% x9 

.. 
21.0 146.00 

3PN2210t G 0-140 22.0 3.08 5% x7% x 10% 24.0 211.00 

PORTABLE MODELS 240 VOLT INPUT SINGLE PHASE 

MFG. TYPE FIG. OUTPUT OUTPUT KVA SIZE (INCHES) SH.WT. PRICE 
NO. VOLTS AMPS H xWxD LBS. EACH 

2PF1020 'F 0·240/280 3.5 0.98 5 x6V. x 5% 12.0 $ 86.00 
3PN1020 F 0-240/280 3.5 0.98 5 x 6V. x 5% 12.0 93.00 
3PN1220t F ··0-240 5.0 1.2 5 x 6% x5% 12.0 103.00 
3PN1520t G 0·240/280 9.5 2.66 5%x6%x9 21.0 150.00 
3PN2520t G 0-280 10.0 2.8 5% x7% x 1Il% 24.0 211.00 

CT refers to enclosed coil and terminals ·60 HZ Only on Overvoltage Connection 
··60 HZ operation only C refers to enclosed coil only 

t2PF Model available at same priCe 

Formanufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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METERED PORTABLE MODELS 120V & 240V SINGLE PHASE 
As above with an accurate, high quality pivot and jewel meter conveniently located atop the enclosure 
for easy, accurate readout. 120V models have 0-150V meter, 240V models have 0-300V meter. 

MFG. TYPE INPUT OUTPUT OUTPUT SIZE (INCHES) SH.WT. PRICE 
No. FIG. VOLTS VOLTS AMPS KVA HxWxD LBS. EACH 

2PF10l0V H 120 0-140 10.0 1.4 Sx6% xS% 12.0 $117.00 
3PN10l0V H 120 0-140 10.0 1.4 Sx6Ve x5% 12.0 119.00 
3PF1510V - 120 0-140 15.0 2.1 5% x6% x9 21.0 184.00 
2PF1020V H 240 0-280 3.S 9.8 Sx6% x5% 12.0 133.00 
3PN1020V H 240 0-280 3.5 9.8 Sx 6% x5% 12.0 135.00 
3PN1520V - 240 0-280 9.S 2.66 5% x6% x9 21.0 189.00 

Ammeter eqUipped models available. Change suffix V to A. 

VARIABLE ISOLATION TRANSFORMERS 120 VOLT INPUT SINGLE PHASE 
An exclusive by STACO, for use where the safety of isolation Is required. The output voltage is com
pletely isolated from the power line (input voltage). On uncased models, when proper external con
nections are made between windings, it is possible to increase the voltage or current output or input 
through non-isolated, voltage doubler, or series connection. 

MFG. TYPE FIG. OUTPUT OUTPUT KVA SIZE (INCHES) SH.WT. PRICE 
NO. VOLTS AMPS HxWxD LBS. EACH 

J201 B 0-140 2.0 0.28 5%.x5x4* 13.0 $102.00 
J401 B 0-140 4.0 0.56 6Va x 6% x 4¥.. 20.0 156.00 
J901 C 0-140 9.0 1.26 8%. x7% x4* 32.0 272.00 

ISOLATED PORTABLE MODELS 120 VOLT INPUT SINGLE PHASE 

MFG. TYPE OUTPUT OUTPUT SIZE (INCHES) SH.WT. PRICE 
NO. FIG. VOLTS AMPS KVA METER HxWxD LBS. EACH 

3PNJ201 F 0-140 2.0 0.28 NO 5 x SVa x S% 11.0 $120.00 
3PNJ201V H 0-140 2.0 0.28 0-150 5 x 6Va x 5% 11.0 161.00 
3PNJ401 G 0-140 4.0 0.56 NO SVa x 6% x 9 20.0 191.00 
3PNJ401V - 0-140 4.0 0.56 0-150 5% x6% x9 20.0 235.00 

Ammeter equipped 3PNJ201A and 3PNJ401A available. 

AC POWER SUPPLIES 120 VOLT SINGLE PHASE 
Portable AC Power Supplies are ideal for labs or test bench use. Housed in a ventilated steel and 
aluminum enclosure with carrying handle, each model is complete with a three-conductor line cord, 
plug & matching receptacle, pilot light, switch and circuit breaker. Metered models are available with 
Voltmeter, Ammeter or a Wattmeter (or a combination of meters). 

MFG. TYPE INPUT OUTPUT OUTPUT SIZE (INCHES) SH.WT. PRICE 
NO. FIG. VOLTS VOLTS AMPS KVA H xWxD LBS. EACH 

L221 L "120 0-132 1.7S 0.23 6%2 x 5 X 4'14 5.0 $ 67.00 
L501 L 120 0-140 4.S 0.63 7"%2 x 5% X 5Ve 12.0 86.00 
U010 L 120 0-140 10.0 1.4 9'%2 x 6'12 X 6'14 20.0 102.00 
E501V N 120 0-120/140 5.0 0.7 6'1a x 17% x 5Ve 20.0 215.00 
ES01VA M 120 0-120/140 5.0 0.7 10 x 15)1. X 5Va 25.0 357.00 
ES01VAW M 120 0-1201140 5.0 0.7 10 x 15)1. X 5V. 28.0 555.00 
El0l0V N 120 0-120/140 10.0 1.4 6j{. x 17% x 5% 27.0 208.00 
El0l0VA M 120 0-120/140 10.0 1.4 10 x 15)1. X 5V. 33.0 422.00 
El0l0VAW M 120 0-120/140 10.0 1.4 10 x 15)1. X 5V. 35.0 624.00 

E Series Models E171, E501 and El0l0, without meters are also available. 

ISOLATED AC/DC POWER SUPPLIES 120 VOLT SINGLE PHASE 

As above plus a 0-150V direct rating output voltmeter. 0-140V AC and 0-120V DC isolated outputs at 
full rated current available from banana jacks located on front panel. 

MFG. TYPE FIG. OUTPUT OUTPUT KVA SIZE (INCHES) SH.WT. PRICE 
NO. VOLTS AMPS HxWxD LBS. EACH 

EJ201V N 0-140 2.0 0.28 6Y1. x 17% x 5Ve 20.0 $237.00 
EJ401 V N 0-140 4.0 0.56 10 x 15~2 x 5% 30.0 303.00 
EJ901V N 0-140 9.0 1.26 10xI6%2x7'12 43.0 428.00 

THREE PHASE MODELS 240 VOLTS OR 480 VOLTS INPUT 
Three phase types are three individual units driven by a common shaft and electrically connected in 
three-phase wye configuration. 

MFG. INPUT OUTPUT 
TYPE FREQ. SIZE (INCHES) SH.WT. PRICE 
NO. FIG. VOLTS HZ VOLTS AMPS KVA H xW xD LBS. EACH 

221-3 0 240 60 0-240 2.25 0.94 3Ve x 3% x 8Va 9 $ 121.00 
101.0-31 P 240 50/60' 0-240/280 lO.O 4.85 6Va x 5 x 14'%. 36 200.00 
1510-3 P 240 50/60' 0-240/280 15.0 7.26 7)1. x 6'1e x 14U. 56 361.00 
2510-3 P 240 50/60' 0-240/280 25.0 12.10 8% x7% x 14% 72 517.00 
5010-3Y Q 240 eo 0-280 50.0 24.2 15U. x 13Ve x 19% 22S 1199.00 
6010-3Y Q 240 60 0-240/280 60.0 29.1 15U. x 13% x 19% 242 1439.00 

25~-3 0 480 56/60' 0-480/528 0.8 0.73 3% x3% x8Va 9 150.00 
1020-3 p 480 50/60' 0-480/560 3.5 3.40 6Va x 5 x 14'%, 36 237.00 
1520-3 P 480 50/60' 0-480/560 9.5 9.20 7)1. x 6Va x 15')1. 56 35S.00 
2520-3 p 480 56/60' 0-480/560 10.0 9.70 8% x7% x 14% 72 536.00 
5020-3Y Q 480 50/60' 0-480/560 28.0 27.2 15U. x 13% x 19% 225 1205.00 
6020-3Y Q 480 50/S0 0-480/560 35.0 33.9 15U. x 13% x 19% 240 1506.00 

V=Voltmeter VA = Voltmeter-Ammeter VAW = Voltmeter, Ammeter, Wattmeter "60 HZ operation only 

_ISlAm 
.0 ~I~~ 
(513) 253-1191 • TWX:810{459-1798 _ TELEX:288-032 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2633 
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ISOLATION - AUTO 

5600 

troDslorna ers 
STEP-DOWN ISOLATION TRANSFORMERS 

PRIMARY: 240 Volts. 50/60 HZ • Line Cord and Plug" 
SECONDARY: 120 Volts. Standard Female Receptacle 
• Electrostatic Shield. UL Approved Cord and Plug. 

VA DIM ENS ION S Mounting Centers Appr. 
Cat No. Watts Style L W H Ml M2 WI. 

:JIC 
S2·50 50 A 22%2 3K6 3'12 2v.t 1W6 3 
S2·100 100 A 3~2 3Ye 3Ve 2'12 2~6 5 
S2·150 150 A 3% 4% 4v.t 2% 2% 7 
S2·220 220 A 3% 40/8 40/8 3 3J{6 9.5 
S2·330 330 A 4% 5v.t 5K6 3'12 3v.t 14.5 
S2·500 500 A 4% 6v.t 5K6 3'12 4v.t 21 
S2·700 700 A 5% 51~6 6J{6 4v.t 3'12 25 
S2·1000 1000 A 5'12 61~6 6J{6 4v.t 4% 35 
82·1500 1500 B 9 7% 6~6 8v.t 4% 42 
SZ·2200 2200 B 9 9% 6~6 8v.t 6 65 
82·3300 3300 B 9 II 0/8 6~6 8'14 8v.t 95 
* Style A Only; Style B - Knockouts lor Conduit Connectors, 

ISOLATION TRANSFORMERS 
PRIMARY: 120 Volts. 50/60 HZ e Line Cord and Plug" 
SECONDARY: 120 Volts. Standard Female Receptacle 
• Electrostatic Shield. UL Approved Cord and Plug. 

VA 
Watts 

DIMENSIONS Mounting Centers Appr. 
Cat No. Style L W H Ml M2 WI. 

SI·50 50 A 
SI·100 100 A 3Va 3Va 2'12 
SI·150 150 A 
SI·220 220 A 40/8 40/8 3 
SI·330 330 A 
SI·500 500 A 3'12 4v.t 
SI·700 700 A 5'12 
SI·1000 1000 A 5% 4v.t 
SI·1500 1500 B 9 7% 6% 4% 
SI·2200 2200 B 9 9% 6% 6 
SI·3300 3300 B 9 1l0/8 6% 8v.t 
*Slyle A Only; Style 8 - Knockouts for Con.du;, Connectors. 

STEP-DOWN AUTO TRANSFORMERS 
PRIMARY: 240 Volts. 50/60 HZ • Line Cord and Plug" 
SECONDARY: 120 Volts. Standard Female Receptacle 
• UL Approved Cord and Plug. 

3 
5 
7 
9.5 

14.5 
21 
25 
35 
42 
65 
95 

VA ......,-D_I_M_E_N.,-;:S;--I O_N...,S:--_M_o"",u,=,n",tin""g",C""e7nt::;.:erc::..s Appr. 
Cat No. Watts Style L W H Ml M2 WI. 

SA·I00 100 A 2% 3K6 3'12 2v.t 1% 3 
SA·150 150 A 2% 3% 31/2 2v.t 2¥a 4 
SA·200 200 A 3~2 3Va aVa 2v.t 2~6 5 
SA·300 300 A 3% 4% 4v.t 2% 2% 7 
SA·450 450 A 3% 40/8 40/8 3 3% 9'12 
SA·650 650 A 4% 5v.t 5K6 3% 3v.t 14'12 
SA·I000 1000 A 4% 6v.t 5K6 3% 4v.t 21 
SA·1500 1500 A 5% 5% 6J{6 4v.t 3% 25 
SA·2000 2000 A 5'12 6% 6~i6 4v.t 4'12 35 
SA·3000 3000 B 9 7% 6~6 6% 4% 42 
SA·4500 4500 B 9 9% 6~6 6% 6 65 

ftSA.~ .. 5MO~O~6M5~00~~B~~9~ __ ~11~~~8 __ ~6~K.76 __ ~63~~_~8~v.t~~9~5 __ 
SA·8ODO·· 8000 B 100/8 90/8 8v.t 7% 6Va 90 
SAII-5300t 5300 A 5% 8~6 4 3% 6'12 17.5 
* S'yl. A Only **60 HZ Only S'yl. 8 - Knockou,s for Conduit Connec/or . 
tS'ep..up/down AUlo Transformer. Conneclions for 208/230 V or 230/208 V, 23 Amp 50/60 HZ 

" ,,,, .. , 

S'yl. A 

DEPT. EM, 510 DRIGGS AVENUE • BROOKLYN, NEW YORK 11211 • TELEPHONE: (212) 782·4200 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

S'yl.8 
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TRANSFORMERS 5600 

ENCAPSULATED f!~~ 

traD~former~ 
CLIPPER SERIES 

, 
FREQUENCY 

Insul. 380-1000 cps Cat. Sec. Sec. Volts Pri. Mold 
Fig. No. Volts Amp (RMS) Volts Size 

19 4Cl . 6.3 CT 0.8 1500 115 SM3 
19 4C2 6.3 CT 1.2 1500 115 SM2 
19 4C3 6.3 CT 6.8 1500 1101115/120 2 
20 4C4 6.3 4.9 1500 115 3 

6.3 2.7 
19 4C5 6.3 CT 7.2 1500 115 35 
21 4C6 6.3 7 1500 120 35 

6.3 7 1500 FOR MINIMUM SIZE & 
MINIMUM WEIGHT 

6.3 1.5 1500 • CONTOUR MOLDED 

22 4C7 6.3 CT 7 1500 120 4 • HIPERSIL CORES 

6.3 CT 7 1500 
MIL-T27C 21 4CB 6.3 13.7 1500 115 4 

6.3 2.9 1500 Specifications 
6.3 0.3 1500 MIL Type 

19 4C9 6.3 CT 12.3 1500 115 5 
21 4Cll 6.3 2.4 1500 115 3 

TF5S03ZZ 

6.3 2.5 85°C Max. Ambient 
6.3 2.7 130°C Max. 

19 4C26 6.3 CT 2 1500 115 SMI Oper. Temp. 
19 4C27 6.3 CT 3 1500 115 lA HIGH SHOCK 
19 4C28 6.3 CT 5 1500 115 2 EXTREME 
19 4C29 5 CT 3 2500 115 SMI ENVIRONMENT 

19 4C30 5 CT 6 2500 115 2 CONDITIONS 

19 4C31 8.5 CT 12 1500 115 5 LIGHTWEIGHT FOR 
AIRBORNE USE 

19 4C32 8.5 CT 23 1500 115 7 10,000 HOUR 
19 4C33 8.5 CT 35 1500 115 8 PLUS-LIFE 
19 4C34 8.5 CT 45 1500 115 9 SERVO 

18 4C12 14.1 3 1500 115 3 APPLICATIONS 

19 4C35 21 CT 4.5 1500 115 5 ISOLATIONS 
POWER SUPPLIES 

19 4C13 21 CT 9 1500 115 7 AIRBORNE CONTROL 
19 4C36 21 CT 18 1500 115 9 CIRCUITS 
19 4CIO 20 CT 0.6 1500 115 SMI MISSILE CIRCUITS 

:JIIC :JII~ 

JE 
J§ 

FIG. 18 FIG.19 
FIG. 22 

J§ =§ c 
FIG. 20 FIG.21 

o----riG.23 

1·2636 For manufacturers' sales offices refer to Mamifacturers & Sales Offices Directory 



TRANSFORMERS 

ENCAPSULATED 400 cps 
transformers 

Fig. 

19 
19 
19 
19 
19 
18 
19 
19 
19 
22 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
18 
23 
23 
23 
23 
23 
18 

Cat. 
No. 

4C37 
4C38 
4C39 
4C40 
4C4l 
4C14 
4C15 
4C23 
4C24 
4C16 

4C42 
4C43 
4C44 
4C45 
4C46 
4C47 
4C48 
4C49 
4C25 
4C17 
4C18 
4C19 
4C21 
4C20 
4C50 
4C51 
4C52 
4C53 
4C22 

Sec. 
Volts 

21 CT 
24 CT 
24 CT 
24 CT 
24 CT 
26 
26 CT 
26 CT 
26 CT 
28 CT 
6.3 CT 

41 CT 
41 CT 
41 CT 
41 CT 
48 CT 
48 CT 
48 CT 
48 CT 
52 CT 
52 CT 
90 CT 

115 
115 

105/115/125 
105/115/125· 
105/115/125 
105/115/125 
105/115/125 

334 

Sec. 
Amp. 
24 
4 
8 

16 
21 
0.5 
1.5 
3 
5 
0.8 
7 
2.3 
4.5 
9 

12 
2 
4 
8 

10 
2 
0.2 
4.5 

.05 
2.8 
0.4 

2.4 
3.2 
4 
025 

I"sul. 
Volts 
(RMS) 

1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 

1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 

Pri. 
Volts 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 

115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 

105/115/125 
105/115/125 
105/115/125 
105/115/125 
105/115/125 

115 

Mold 
Size 

10 
5 
7 
9 

10 
SMI 

3 
4 
6 
3 

5 
7 
9 

10 
5 
7 
9 

10 
5 

SM1 
9 

SM2 
8 
2 
6 
8 
9 

10 
. SMI 

A Note 1 
Mold Overall Dimen. Mtg. Dimen. J:f.' Mtg. SM Series are two hole mounting with holes on 
No. L W H F G (Lbs.) Meth. center line. #4·40 Pem nuts are fastened to the 

bracket. 
SM3 n~2 1~. 1'14 1 Note 1 0.06 Note 1 Note 2 _ 
SM2 I'!. 11/4 1')1. 1 Note 1 0.10 Note 1 #6·32 Pem nuts on bracket are standard. 

-::S~Ml~1¥.'1.~1:::,1f2'--t:1,::,'X,,-. 1-:1;:,:'18'--t-:N;::.,ot;.:.e~1 I-:'D:::;.16~N:=;ot=-::-ie 1 ~~~~l Pem nuts on bracket are standard. 
1 1'~. 1'¥. 1'~. 11/4 1U. 0.25 Note 2 

CLIPPER SERIES 

FREQUENCY 
380-1000 cps 

FOR MINIMUM SIZE & 
MINIMUM WEIGHT 

• CONTOUR MOLDED 
• HIPERSIL CORES 

MIL-T27C 
Specifications 

MIL Type 
TF5S03ZZ 

85°C Max. Ambient 
130°C Max. 
Oper. Temp. 

HIGH SHOCK 
EXTREME 
ENVIRONMENT 
CONDITIONS 
LIGHTWEIGHT FOR 
AIRBORNE USE 
10,000 HOUR 
PLUS-LIFE 
SERVO 
APPLICATIONS 
ISOLATIONS 
POWER SUPPLIES 
AIRBORNE CONTROL 
CIRCUITS 
MISSILE CIRCUITS 

• All primaries 380·1000 cps 

• Dielectric test voltages: 

PRIMARIES 1500 Volts RMS 
SECONDARIES 1500 Volts RMS 

• Epoxy resin used as encapsulant 

• Prices sublectto change without notice 

5600 
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5600 TRANSFORMERS 

transistor 
transformers 

MINISPEC TRANSISTOR TRANSFORMERS - 300 SERIES 

Pri. 
D.C. Oper. 

Primary Secondary Unbal. Lev. 
Part No. Appl i cation Impedance Impedance Ma. DBM 

30.0. Line to Base 60.0. 60.0. 10. 23 
30.1 Coil. to P.P. Base 10.0. 10. C. T./4D C. T. 10.0. 27 
30.2 Coil. to Base or line 50.,0.0.0. 60.0. 3 20. 
30.3 Collector to speaker 50.,0.0.0. 6 3 20. 
30.4 Coli. to P.P. Base 10.0.,0.0.0. . 1,20.0. C.T. 1.4 17 
30.5 Coil. to P.P. Base 25,0.0.0. .. 1,20.0. C.T. 3 22 
30.6 P.P. Coli. to P.P. Base 50.,0.0.0. C.T. 1,20.0. C.T. 3 20. 
30.7 Line to P.P. Base 60.0. C.T. 1,20.0. C.T. 4 23 
30.8 Collector to Base 25,0.0.0. 60.0. 3 22 
30.9 P.P. Coli, to P.P. Base 4,0.0.0. C.T. 60.0. C.T. 3 32 
310. Output Coil. to speaker 2,0.0.0. 3.4 10. 32 
311 P.P. Coil. to speaker 4,0.0.0. C.T. 3.4 3 32 
312 Co II. to Speaker 40.0. 10. 50. 25 
313 P.P. Servo Output 50.0. C.T. 210. 3D 27 
314 P.P. Coil. to P.P. Base 25,0.0.0. C.T. 1,20.0. C.T. 6 22 
315 P.P. Coli. to P.P. Base 50.,0.0.0. C.T. 120.0./30.0. Spl it 3 20. 
316 P.P. Coil. to P.P. Base 4,0.0.0. C.T. 60.0./150. Split 3 32 
317 Line to P.P. Base 6DD/15DSplit 1,20.0. C.T. 4 23 
318 P.P. Coil. to Servo 250. C.T. 1,0.0.0. 10. 3D 
319 Coil. to P.P. Base 2,50.0. 60.0. C.T. 10. 32 
320. P.P. Coli. to P.P. Base 7,50.0. C.T. 60.0. C.T. 8 32 
321 Line to P.P. Base 60.0. C.T. 60.0. C.T. 20. 23 
322 P.P~ Coil. to Servo 1,60.0. C.T. 450. 15 3D 
323 P.P. Coil. to Servo 250. C.T. 50.0 10. 3D 

MINISPEC AUDIO TRANSFORMERS - 300 SERIES 

Pri. 
D.C. 

Part No. Appl ication 
Primary 

Impedance 
Secondary nbal. 
Impedance 

375 ke or line to 1 grid 50./250. 
C.T. 

376 Mike or line to 2 grids 50./250./60.0 
50.,0.0.0. 

C.T. 
377 Dynamic mike to 1 grid 7.5/30. 
378 Single plate to 1 grid 15,0.0.0. . 
379 Single plate to 1 grid 15,0.0.0. 
380. Single plate to 2 grids 15,0.0.0. 
381 Single plate to 2 grids 15,0.0.0. 
382 Single plate to line 15,0.0.0. 
383 Single plate to line 15,0.0.0. 
384 Push pull plates to line 30.,0.0.0. C.T. 
385 Crystal mike to line 50.,0.0.0. 
386 Mixing and matching 50./250. C.T. 
387 Reactor 3DDhy.Dd.c. 
388 50.:1 mike to grid 20.0. 
389 10.:1 plate to grid 10.,000 

50.,00.0 C.T. 
50.,0.0.0. 
60.,000 
60.,000. 
95,00.0 C.T. 
95,0.00 C.T. 
50/250./60.0 C. T. 
50./250./600. C.T. 
50/250/60.0. C. T. 
50/250./60.0. C.T. 
50./250./600. C.T. 
50 hy.@3 mao 
lh Megohm 
1 Megohm 

MINISPEC 300 SERIES 
Highest efficiency miniature trans
former for transistor and au:1io cir
cuit applications. 

MILITARY STYLE ENCAPSULATED 
VERSIONS ARE AVAILABLE 

SHRlI NG TRANSFORMER CORP " I 

0. 

0. 
0. 
a 
4 
0. 
4 
0. 
4 
a 
a 
0. 

a 
0. 

Oper. 
Lev. 
DBM 

5 

5 
5 
6 
14 
5 
11 
8 
21 
8 
5 
8 

9 
11 

Freq. 
Response 

±2 db. 

20.0.-15,0.0.0. 
20.0.-20.,0.0.0. 
30.0.-15,0.0.0. 
30.0.-15,0.00. 
20.0.-15,0.0.0. 
20.0.-15,0.0.0. 
30.0.-15,0.0.0. 
20.0.-15,0.0.0. 
20.0.-15,0.0.0. 
20.0.-15,0.0.0. 
20.0.-15,0.0.0. 
20.0.-15,0.0.0. 
20.0.-20.,0.0.0. 
30.0.-20.,0.0.0. 
20.0.-15,0.0.0. 
30.0.-15,0.0.0. 
20.0.-15,0.0.0. 
20.0.-15,0.0.0. 
20.0.-15,0.0.0. 
20.0.-15,0.0.0. 
20.0.-15,0.0.0. 
20.0.-15,0.0.0. 
20.0.-15,0.0.0. 
20.0.-15,0.0.0. 

Freq. 
Response 

±2 db. 

20.-20.,0.0.0. 

20.-20.,0.0.0. 
20.-20.,0.0.0. 
20.-15,0.0.0. 

20.0.-20.,0.0.0. 
20.-15,0.0.0. 

20.0.-20.,0.0.0. 
20.-20.,0.0.0. 

150.-20.,0.0.0. 
30.-50.,0.0.0. 
20.-20.,0.0.0. 
20.-20.;0.0.0. 

OCR. 6,0.0.0. 
80.-3,0.0.0. 

100.-2,50.0 

DEPT. EM. 510. DRIGGS AVENUE • BRODKLYN, NEW YORK 11211 • TELEPHONE: (212) 782-420.0. 
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EEM 1983 

TRANSFORMERS 

t,.ansisto,. 
t,.ansformers 

MICROSPEC TRANSISTOR TRANSFORMERS- 600 SERIES 

I Pri. 
D.C. Oper. Freq. 

Primary Secondary Unbal. Lev. Response 
Part No. App I i cati on Impedance Impedance Ma. DBM ±2 db. 

601 Line to Base 600 600 8 22 200-15,000 
602 Coli. to Base or line 50,000 600 0.7 20 200-15jOOO 
603 P.P. coli. to P.P. Base 50,000 C.T. 600 C.T. 1.4 20 200-15,000 
604 Collector to speaker 50,000 6 1 20 200-15,000 
605 Coli. to P.P. Base 25,000 1,200 C.T. 1 20 200-15,000 
606 P.P. coil. to P.P. Base 50,000 C.T. 1,200 C.T. 1.4 20 200-15,000 
607 Line to P.P. Base 600 C.T. 1,200 C.T. 16 22 200-15,000 
608 Collector to Base 25,000 600 1 20 200-15,000 
609 P.P. coli. to P.P. 4,000 C.T. 600 C.T. 5 28 200-15,000 

Base or line 
610 Coil. to Spkr. 2,000 3.4 5 28 200-15,000 
611 Output P.P. coil. to spkr. 4,000 C.T. 3.4 5 28 200-15,000 
612 Coli. to P.P. Base 10,000 1,500 C.T. 1 20 200-15,000 
613 P.P. Coli. to P.P. Base 10,000 C.T. 200 C.T. 6 20 200-15,000 
614 . P.P. Coli. to P.P. Base 25,000 C.T. 1,200 C.T. 2 20 200-15,000 
615 Coli. to P.P. Base 2,500 2,500 C.T. 2 23 200-15,000 
616 P.P. Coil. to P.P. Base 4,000 C.T. 600/150 spl it 5 28 200-15,000 
617 P.P. Coil. to P.P. Base 7,500 C.T. 600 C.T. 4 22. 200-15,000 
618 Line to Base 600 C.T. 600 C.T. 16 22 200-15,000 
619 P.P. Coli. to P.P. Base 25,000 C.T. 600 C.T. 2 20 200-15,000 
620 P.P. Coil. to P.P. Base 10,000 C.T. 1,500 C.T. 2 20 200-15,000 
621 Driver/Isolation 10,000 C.T. 10,000 C.T. 2 20 200-15,000 
622 P.P. Coli. to P.P. Base 7,500 C.T. .1,200 C.T. 4 22 200-15,000 
623 P.P. Coli. to P.P. Base 2,000 C.T. 500 C.T. 10 28 200-15,000 
624 Line to P.P. Base 600 C.T. 1200/300 split 16 22 200-15,000 . 

MICROSPEC AUDIO TRANSFORMERS- 600 SERIES 

Primary Secondary 
Part No. Appl i cation Impedance Impedance 

675 Input 200/50 250,000/62,500 
676 Inter stage 3:1 10,000 90,000 
677 Plate to line 10,000 200 
678 Output 30,000 50 
679 Reactor 50 HYat 1 made 
680 Output 
681 Output 

MICROSPEC 600 SERIES 
Subminiature transformers 
for high efficiency circuits. 

r'Sfl2---l 0.093 Diam. 

I ~les 

ill:f .t-~J. 
STYLEF' W 
INDUSTRIAL 

100,000 60 
30,000 1,200 

MILITARY STYLE ENCAPSULATED 
VERSIONS ARE AVAILABLE 

STERLING TRANSFORMER CORPO " I 

Pri. 
D.C. 

Unbal. 
Ma. 

0 
0 
3 
1 

0.5 
0.5 

Oper. Freq. 
Lev. Response 
DBM ±2 db. 

4 200-10,000 
4 150-10,000 
20 150-10,000 
20 150-10,000 
4700 ohms OCR 
20 250-10,000 
20 200-10,000 

"I" 
Clearance Hole Required 

STYLE H 
HERMETICALLY SEALED 

DEPT. EM. 510 DRIGGS AVENUE • BROOKLYN, NEW YORK 11211 • TELEPHONE: (212) 782·4200 
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5600 TRANSFORMERS 5600 

I'OIlll'IE.SrA r® Variable Transformers now 
N~w ~poxy.coated POWERKOTE Coils make the POWERSTAT line the most 
outstanding value.in variable transformers today. Without illcrease ill price, 
size or weight, 'only POWERST AT Variable Transformers give an average of 
20% higher current ratings, 10:1 greater overload capability, longer life. 
greater resistance to fungus, salt spray and other contaminating atmospheres. 
POWERKOTE Coil commutator bars are embedded in place preventing 
steady.state operating temperature and severe overloads from distorting tbl' 
commutator. 

POWERSTAT Variable Transformers are designed to deliver continuously 
adjustable voltage from a·c power lines. They introduce no waveform distortion 
and feature rugged construction, precious metal plated commutators, excellent 
regulation, high efficiency and conservative ratings. All manually operated types 
listed in the charts except the IOB-12, ENIl6B·EN216B and ENIl7B·EN217B 
Series are available with motor drives if desired. Motor·driven speeds are 5, 
15,30 or 60 seconds for full range travel on all except types having -4. ·5, or ·6 
suffixes which do not offer the 5-second speed. Single types in the 116B·216B, 
I I 7B·217B, 126·226 and 136B·236B Series are also offered with 2· or 3·wire cord· 
plug sets. 1156D·1256D ~. ries types are available in ratings to 244 kva. 

RATINGS AND SPECIFICATIONS 

INPUT OUTPUT INPUT 

TYPE lOB 

TYPE 21 TYPE 136BT 

TYPE EN216B TYPE 5MB1156DT 

OUTPUT 

Clllil Curr •• t Lu_ Claslillped.nci lead nip. COIISt. CUrreallOld Const. Impedance Load 5 ••. .... .... .... '" ... wt 
Villi Hertz Vllts A .... KYA Amp.. KVA TYPE Lb •• 

108·12 SERIES 

51n1lIP~'" 

1'0 SO/60 0·120 2.25' 0.21 31- 0.36 
" lOB 21> 

120 60 0·132 2.2S· 0.30 - -
"0 SO/60 0-240 or 0.17 Q.9: 022 

"12 21> 
240 SO/50 0.,.. 0.5" DJJ - -
"0 1lI160 0·240 2.2S· O.S< 3' 0.72 

108·2 • 240 60 0.'64 '.W 0.59 - -
'10 1lI160 ... 60 0.7" 0.34 0.91 0.43 

12·2 • .10 1lI/60 o.~:; 0.5" 0.26 - - .... 
1'11 .... 1'1111. 

120 50/60 0.120 2.Z5" 0.41 31 0.62 
108·2 6 

120 60 0·132 2.25~ 0.51 - -
240 50/60 0·240 0.1" 02. 0'1 0.31 

12·' • "" 50r60 D·'" D,S" 023 - -

"" 60 0·240 '.25' 0 .. 3' \2 IOB·3 81> 

'10 !!O/60 0-480 0.7" osa 0." 0.15 
12·J 81> 

.10 60 0·528 0.5·· 0.46 - -

21·22 SERIES 

SilIII",'" 
120 SO/60 ().120 '.5 0." •. 5 0." "21 6 
120 W60 0·14D '.5 0.63 - -
'40 50/60 0·240 225 0.54 32S 0.78 

"22 • 240 1lI160 0·280 2.25 0.&3 - -
240 50/60 0·240 45 1.1 ~.5 1.6 J 21.2 Ill> 
240 1lI160 0·280 '.5 1.3 - -
.10 1lI160 O~SO 2.25 1.1 3.2S 1.6 

22·2 Ill> 
.10 1lI160 0.560 2.25 U - -

TIIrt.PbI. 
120 50/60 0·120 '.5 0." '.5 1.4 

21·2 Ill> 
120 1lI/60 0.140 '.5 1.1 - -
240 50/60 0·240 2.25 0." J2S I.' ,,·2 Ill> 
240 1lI160 0·280 2.25 1.1 - -
240 SOI60 0.'40 '.5 1.9 '.5 2.7 

21·3 I. 
240 60 0·280 '.5 2.2 - -
.10 1lI160 O~IO 2.2S I.. 3.75 2.1 

" 22·3 I. .so 60 0.560 2.2S 2.2 - -

THE 

SUPERIOR ELECTRIC 

COMPANY 

1000 MIDDLE STREET, BRISTOL, CONN. 06010 
PHONE': (203) 582-9561 

Mal. Mal. Mal. Mil. WI. 
V,lt. Hertz Volts AmlL KVA Ama. KVA TYPE lbs. 

1168·2168 Ind 1118·2178 SERIESt 

Sill Ie Pltase 
120 50/60 0·120 IU I? 13 16 

'1I68 12 
120 1lI160 0·]40' 10 1.4 - -
120 60 0·120 12 I.' IS 18 o/1118T J2 

24" 50/60 0·240 35 084 5 12 
"1168 12 

240 SO/60 0·280 35 0'8 - -
240 .0 0·240 5 11 7 I7 ';<2178T J2 

240 W60 0·240 10 24 Il 'I "1168T.2 24 
240 SO/50 .2SO 10 2.8 - -
240 60 0·240 12 29 IS 3. I17BT·2 24 

'10 50/60 0·480 35 17 5 14 
2168T·2 24 

.10 W60 0·S6O 3.5 20 - -
480 60 0·480 5 2.' 7 J4 211BT2 24 

nr •• ''',,, 
120 W60 0·120 10 2.1 \3 27 

'1I681.2 24 
120 50/60 0·140 10 2. - -
120 60 0·120 12 25 ." '1 I11B1·2 24 

240 WID 0·240 3.5 15 5 21 
216BT2 24 

240 S0160 0.2SO 3.5 I7 - -
240 60 Q..240 5 21 7 ,. 217BT2 24 

240 SOI60 0·240 10 ., \3 ,. 
'/116BT3 3. 

240 60 .ISO 10 48 - -
240 '0 Q..240 12 50 IS " W8T·J l6 

'SO 50160 O~SO 3.5 29 5 42 
o/216BU·3 36 

'SO 60 0·560 3.5 34 - -
4SO 60 04SO 5 42 7 " o/217BU·3 3. 

EN116B-EN216B and EN1\7B·EN217B SERIES 

Slnlle Phase 
120 I 5060 I 0·120 8 0.96 13 I I.. 1.,I£NIl6B IS 120 50· 60 0·140 8 1.1 - -
120 60 0·120 10 1.2 14.5 1.7 o/iN1l7B IS 

Three Phase 
480 I 5060 I 0·480 I 3 I 2.S I 4.S I 3.7 I./EN216B.3 39 
480 .0 0·560 3 2.' - -

40·VOl T SERIES 

SinllePhase 

40 I J 7 0.28 , 0.36 ".. 10B··m ", .0 0·40 18 0.72 22 0.88 .- 21·40 • 

lW136B SERIES 

INPUT OUT~UTH 

I I I I I I 
Ship. 

Mal. Mal. WI. 
Volts tlertz Volts Amps. ,VA TYPE Lbs. 

Sinlle Phase 

1202-l0 5060 15·0·15 J5 052 ""lW136B I " 1202-l0 5060 0·30 " 0.75 

.... lW136B SerIes ratings are lor use as low voltage Isolated outpullransformer. 

"Rating when mounted on metal panel. On bracket or nonmetallic panel. derate lOB Series 101.75 amp .. 12 Series 10 
0.5 amp . 

. Rating when mounlea on metal panel. On brarkel or nonmelalilc panel. detate lOB Series 102.5 amp .. 12 Selles 10 
0.75 amp. ' 

"0.7 amp. maximum in range from 0 to line voltage when mounted on melal panel. 
IAlso available with open constructIon. SuffIX U when ordering. 

" AVAILABLE OFF·THE·SHELF FROM DISTRIBUTOR STOCK 

1'2640 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

with PO 

STATIONARY 
METERED KNOB 

TYPES 

Single units (those listed in charts without -2 or -3 suffixes) in the 
116B-216B, 117B-217B, 126-226, 136B-236B and 146-246 series are 
also available with metered knobs. Stationary voltmeter does not 
turn with knob. Voltmeter accurate within ±3% of full scale and 
insensitive to stray magnetic fields. When ordering, add VS prefix 
to type number. Back-o/-panel mounted types in the 21-22 through 
146-246 series can be combined with Metered Knob Assemblies. 
Existing models can be retrofitted also. Assembly type VS150 has 
a 0-150 volt scale and type VS300 has 0-300. Types VS116B, 
VS3PN116B and VS3PN136B are available off-the-shelf from 
distributor stock. 

INPUT OUTPUT 

I C"II. Cunllt Leld I Clnsl.lm,ldJICI Lud nip. 
. Mil. MIl • Mil. MIL WI. 

V,II. Hirtz V.II. Amp. IYA Amp. lYA TYPE lbo. 

126-226 SERIESt 

• .. 
120 501iO 0-120 15 18 20 2.4 '126 11 
120 SOI60 0·140 15 2.1 - -
240 50/60 0:240 7.5 1.8 10 2.4 '226 11 
240 50/60 0·280 7.5 2.1 - -
240 50/60 0·240 15 3.6 20 '.8 126·2 32 
240 50/60 0·260 15 42 - -
4" SO/60 0·480 7.5 36 10 4.8 

'.226U.2 32 
480 50/60 ~560 7.5 42 - -

Url,Phlli 
120 50/60 0·120 15 3.1 20 '.2 126·2 32 
120 SO/60 0·]40 15 3.6 - -
240 50/60 0-240 7.5 3.1 10 '.2 J 226U.2 32 
240 50/60 0·280 7.5 36 - -
240 50/60 0·240 15 6.2 20 8.3 

12&·] 49 
240 60 0·280 15 7J - -
4 .. 50/60 0-480 7.5 6.2 10 83 

" 226T·3 '9 
'80 60 0·560 7.5 7.3 - -

1368·2368 SERIESt 

Sinale'iI.SI 
120 50160 0·120 22 2.6 2. ... 

'136. 25 
120 50/60 0·140 22 3.1 - -
:20 S0160 0·120 .. 5.' 56 6.7 

1!6~21 " 120 50/60 0·)40 .. 6.2 - -
240 50/60 0·240 10 2.' I! • .1 , 2368 25 
240 SOI60 0·280 10 2.8 - -
240 SOl" 0·240 22 5.' 21 6.7 

'1368.2 52 
240 50/60 0·2" 22 62 - -
480 "'/60 0·'" 20 4.8 26 62 

"236B.2 52 ... SOI60 0·560 20 5.6 - -
U'tI'lIal. 

120 50/60 0·120 22 '.6 28 5.8 
"1!68.2 52 

120 SO/60 0·140 22 5.' - -
240 50160 0·240 10 '.2 I! 5.4' '236 •. 2 52 
240 50/60 0·2" 10 '.8 - -
240 50/60 0-240 22 9.1 28 11.6 '136 •.• 76 
240 60 0·280 .22 10.7 - -
'80 50/60 0·480 10 8.' I! 10.8 .J 2368.] 76 ... 60 0·560 10 9.7 - -

146-248 SERIESt 

Sill .. "' ... 
120 50/60 ~120 30 3.6 35 '.2 

'146 38 
120 SOI60 0·140 30 '.2 - -
120 50/60 0·120 60 7.2 70 B.' 146·211 IJ 
12' SO/60 0·140 60 to - -
240 50/60 0.240 15 3.6 19 '.6 '", 38 
240 SO/6O 0·2" 15 '.2 - -
240 SOI60 0·240 30 7.2 .5 8.' 

"~2 I! 240 SO/60 ~2" 30 ... - -
.80 50160 0·410 15 7.2 19 9.1 

246·2 I! ... 50/60 ~S60 15 U - -

ENCLOSED 
TYPES 

TYPE L10B 
TYPE L116B 

Designed to meet OSHA requirements. Portable 120 volt, single
phase units have grounded NEMA cord-plug assembly, on-off 
switch, grounded output receptacle, pilot light and fuse. Panel 
controls are recessed for protection from accidental bumping. 
Slots at rear for wall hanger brackets. Type LI0B rated 0-132 
volts 1.75 amp; type L21 rated 0-140 volts, 4.5 amp; type L116B 
rated 0-140 volts, 10 amp. All available off-the-shelf from dis
tributor stock. 

INPUT OUTPUT 

Clnst. Curflnt LI.d I Cllst. Impid.lct LI.d 
Mil. M'I. Mil. 

Y~I. Hertz Vllts Amps. lYA Amps. 

146-246 SERIESt leonid.) 

Tllree Phase 
120 !to/60 0·120 30 62 
120 !to/50 1).140 30 " 240 !to/50 0·240 15 62 
240 50/60 0·280 1\ " 240 !to/SO 0·240 30 12.5 

240 60 0·2BO 30 lOS ... ~O/60 0·480 " I" 
480 60 0·560 15 lOS 

11560·12560 SUIESt 

SilIIPII.sl 
120 50/60 0·10 50 60 
120 50/60 0·140 50 70 

120 50/60 0·120 100 120 
120 50/60 0·140 100 140 

120 50/60 ~120 150 18.0 
120 50/60 0·140 150 210 

240 50/60 0·Z40 21 " 240 50/60 0·280 21 78 

240 50/60 Q,·240 50 120 
240 50/60 0·280 10 140 

240 50/60 0·240 5. 134 
240 50/60 0·280 56 151 

240 50/60 0·240 8' 202 
240 50/60 0·280 8' 2lS 

240 50/60 0·240 100 240 
240 50/60 0·280 100 280 

'80 50/60 0·480 21 134 ... 50/60 0·560 21 15.1 ... 50/60 0·480 S6 259 

'." 50/60 .0.560 56 ." 
Tllrlt'bSi 

120 SO/60 0120 SO 10' 
120 50/60 0·140 50 121 

240 50/60 0·240 28 11.6 

2'0 50/60 02 .. 28 135 

240 50/60 0·240 50 201 
240 60 0·210 50 242 

240 50/60 0·240 100 41.6 
240 50/60 0·280 .... '15 

'80 50/60 0·480 21 2l.] 
.80 60 0·560 21 21.2 

.80 50/60 0·410 56 ... ... 60 0·560 56 543 

fAlso aviilable wilh open construction. Suffix U when ordelin,. 
lRequires also one plrallelina choke type T5Ooo. 

ItRequires 1150 one plrallelinl choke tYPI T6053. 

.5 

-
19 

-
35 

-

" -

55 
-
110 

-
165 

-
28 

-
55 

-
56 

-.. 
-
110 

-
28 

-
56 

-

55 

-
28 

-
,5 

-
110 
-
21 

-
56 

-

J AVAILABLE OFF· THE-SHELF FROM DISTRIBUTOR STOCK 

..". IYA 

" -
7.9 

-
10 

-
158 

-

.6 

-
132 

-
198 
-

" -
132 
- . 

134 

-
202 

-
264 
-

134 

-
259 

-

"' - , 

116 
.. 

229 

-
'57 
-

21l 

-... 
-

S~ip. 

WI. 
TYPE I". 

146·2 II 

2C6·2 8. 

U&.] 125 

246·] '25 

, 11560 12 

11560·2P 169 

11560·]P m 

12560 82 

11560·25 156 

~2560.2P 169 

J2560·]P m 

1156O·4P5 361 

J 
156 1256025 

12560·4P5 361 

11560·20 155 , 
12560·20 155 

~1560'Y 230 

11560·6Y 501 , 
I 2560·lY m 

12560·61 501 

5600 
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PRODUCT 
INDEX 

FILE 
LABELS (308) 

INDEX 

-""..,.Il_>lmt._ , 

--,.-,. 

CROSS REFERENCE CARDS (61) 

LABELS FIT 
THIRD-CUT 
FILE FOLDERS 
(NOT SUPPLIED) 

WONDERFILE! 
All-new in '82! The EEM File System has been 

completely revised and updated. It's now easier 
than ever to control your files of manufacturers' 
catalogs. 

The new EEM File System contains a complete 
Product Index. This Index tells you where to file 
which catalog. It also contains a cross-reference so 
you'll know where catalogs are filed. 

In order to use the new EEM File System all 
you need is a supply of standard letter size, third
cut, manila file folders which are available locally. 
You then use the pressure-sensitive labels which 
are supplied with the File System to go into as 
much detail as you want (or need). 

Each label fits the third-cut file folder exactly. 
There are 308 of these labels in one System: 1 for 
the Index, 1 each for the 61 EEM Product Sections, 

24 for the alphabetical file of multiproduct catalogs, 
plus 222 additional labels for System expansion. 

The System also includes 61 Cross Reference 
Cards so you can quickly and easily find multi
product catalogs. 

The EEM File System is complete and can save 
you countless hours of time and thousands of 
dollars. 

The price? Only $25.00. Send a check to: EEM 
File System, 645 Stewart Ave., Garden City, NY 
11530 and we'll absorb postage and handling. Send 
a purchase order and add $2.00 for postage and 
handling. NY and CA residents, please add sales 
tax. 

Use the card at the end of the Product Index in 
this EEM. Card missing? Write directly to EEM File 
System. 
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-

Variac® 
now by 

Technipower 

Variac® Autotransformers and Voltage Regu
lators, an industry synonym for prestigious 
power control products, has joined the Techni-

Voltage Regulators 
Here is a select group of Automatic Voltage Regu
lators which will control large industrial loads while 
protecting sensitive equipment and encouraging 
peak component performance. Add to this, extremely 
fast response with virtually no waveform distortion, 
fast correction and smooth control of voltage. Also 
assured is freedom from voltage jumps that can be 
introduced by switching controls. These Automatic 
Voltage Regulators utilize an auxiliary unit that will 
multiply the variable transformer power rating while 
a solid state device senses and controls. Choose 
from among 5 basic models with 100 variations of 
same, in addition to custom built units. Variac by 
Technipower - your prime source for quality power 
control products. Send for catalog. 

power family as part of an ongoing program for 
supplying an increasingly wider range of high 
quality equipment. 

Autotransfonners 
The industry standard and an outstanding value. 
Variac Autotransformers are available in 120, 208, 
240 and 480 Volts and in single and 3 phase models, 
both manual and motor driven types. Efficient, cool 
running and overloadable 1000% (short term) load, 
Variac Autotransformers will generate output volt
ages from 0 to line or above line voltage, with out
standing efficiency and regulation. They functign 
independent of load size or power factor, are quiet, re
liable and easy to install. More than 700 standard 
Variac Autotransformers are offered in this category 
with as many as 1000 possible product variations 
manufactured to custom order. Technipower pro
duces all Variac Autotransformers and Voltage Regu
lators at its plant in Connecticut. 

--------------- Backed by a One Year Warranty. 

High Reliability Power Conversion 
See EEM page 3·1721 for complete description of Techni
power's "Mil·Qual" Encapsulated and Open Frame 
Modular Power Supplies. 

A pe_n COMPANY 

P. o. Box 222 Commerce Park, Danbury, Conn. 06810 
Tel: (203) 748·7001 TWX: 710·456·9280 
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5600 TRANSFORMERS 5600 

TRANSFORMERS INTERFACE MIL-STD-1553 
The following units have been designed to meet the require
ments of MIL-T-21038 Grade 5 or 7, Class S for Low Power 
Pulse Transformers. They are designed specifically to meet 

specification for interface transformers as described by MIL
STD-1553. 

T~ A . 

t 
.375 I .500 

03 :1 
1 : T 

1---.625 max-I HIPOT = 100VRMS 
IR::::: 10KMEG 0 @ 250 VDC 

SECOND- % 
PART NO. TURNS RATIO 

T1553-1 1CT: 1CT ±3% 
1CT: .707CT ±3% 

T1553-2 1.4CT: 1CT ±3% 
2CT: 1CT ±3% 

T1553-3 1.25CT: 1CT ±3% 
1.66CT : 1 CT ±3% 

T1553-4 2.3CT : 1 CT ±3% 
3.2CT: 1CT ±3% 

:J [: 
HIPOT = 100VRMS 
IR ::::: 10KMEG 0 @ 250 VDC 

PART NO. TURNS RATIO 

T1553-20 1: 1.41 ±3% 

PRIMARY ARY DROOP 

1-3 4-8 4 
1-3 5-7 

1-3 4-8 4 
1-3 5-7 

1-3 4-8 8 
1-3 5-7 

4-8 1-3 12 
5-7 1-3 

OT T 
.350 t ' 3 I 

~.500m8x:.-1 .375 
min 

1 _400_ 

PRIMARY SECONDARY 

1-2 

0'· :1 
, 2 I 

3-4 

T 

l 
.375 

mTIAWG 
#24 

I 

.20~~~~PL=l1 I 

CMR "An 
(Typical) (Max.) 

51dB .300 

49dB .250 

48dB .250 

50dB .300 

n~ 
AWG 
#24 

1-.20 -1 

% CMR 
DROOP (Typical) 

10 50dB 

~! ~ 1~~4 ~.500ma .. _1 I _.400_ 

HIPOT = 100VRMS 
IR ::::: 10KMEG 0 @ 250 VDC 

j-.200.j 

% CMR 
PART NO. TURNS RATIO PRIMARY SECONDARY DROOP (Typical) 

T1553-21 1CT: 1CT ±3% 1-5 2-6 10 50dB 

T1553-22 1CT: 1.41CT ±3% 1-5 2-6 6 50dB 

T1553-23 1 CT : 1.66CT ±3% 1-5 2-6 12 52dB 

T1553-24 1CT: 2CT ±3% 1-5 2-6 12 50dB 
NOTE: 1. Leads-V. hard copper, electro tin-plated per MIL-T-l0727. 

2. Sinusoidal or trapezoidal wave forms are accurately processed in accordance with MIL-STD 1553A and B, 
MAC AIR A3818, A5690, A5232, M905. 

CALL OR WRITE FOR COMPLETE CATALOG #110 

DEPT. EM, 1952 E. Allegheny Avenue (800) 523-3816 
Philadelphia, Pa. 19134 (215) 426-9105 TELEX 834245 

Specialists in transformers and completely transfer molded, welded DIP delay lines under 'K6" high 

1-2644 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

TOTAL TRANSFORMER CAPABILITIES 
Transformers 
and Inductors 
Audio (input, interstage, output) 
Autotransformers 
Bridging 
Chopper 
Communications Line 
Constant-voltage 
Current (instrument, limiting) 
Ferroresonant (one cp, three cp) 
Filament 
Foil Wound 
High Voltage 
Hum Reducing 
Instrument 
Inverter 
Isolator 
Low Frequency 
Magnetic Amplifiers 
Matching (impedance) 
Microphone 
Mixing 
Modulation 
Plate 
Pulse 
Rotary 
Saturable 
Scott-T 
Servo 
Subminiature Pulse 
Trigger 
Ultrasonic 

WHY TECHNITROL? 

SIZE - Large enough to handle your high quantity requirements. 
Small enough to respond to your special applications. 

FLEXIBILITY - (3) manufacturing plants to accommodate a wide variety 
of transformer types and order quantities. 

STABILITY - Over 30 successful years in a highly competitive marketplace 
and now stronger than ever. 

EXPERTISE - Competent, innovative engineers and technicians assisted 
by computer using our own design programs. 

QUALITY - Not just 30 years in the business, but 30 years of being the 
best in the business. . 

DEPT. EM, 1952 E. Allegheny Avenue (800) 523-3816 

5600 

Philadelphia, Pa. 19134 • (215) 426-9105 • TELEX 834245 
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5600 TRANSFORMERS 

provides pre-engineered 

STANDARD AND NEW DESIGN 
THORDARSON manufactures over 8,000 varieties of standard electro-mag
netic products. We can supply you with any component we made since our 
beginnings in 1895 - many models are impossible to locate elsewhere. 
Components of today's technology are readily available. THORDARSON is 
fully engaged in the electronic industry's new designs for travel (space, 
ocean, ground and air), communication, medical, defense and entertainment. 

PRE-ENGINEERED DESIGNS 
Among these may be the product that is perfect for your requirements. 
Requestour catalog and check specifications. Included in these designs are: 
• Audio/Power/Transistor/Filament/Line Adjusting Transformers 
• Inductors ' 
• Fly_backs and Yokes for CRT Displays 

MILITARY 
Government, military, subcontractors and manufacturers require high quality 
transformers made to exact specifications with tight tolerances. THORDAR
SON's experience excells in this area and has for many years. Listed are 
just a few of the many Mil-specifications and UL sta:ndards that are adhered to. 
Mil-T-27 Mil-Q-9858 UL-506 
MiI-E-5400 Mil-I-45208 UL-544 
MiI-T-21 038 Mil-STD-45662 UL-697 
MiI-F-18327 UL-114 UL-1411 

ELECTRONIC CENTER DEPARTMENT EM 
MOUNT CARMEL, ILLINOIS 62863 PHONE: (618) 262·5121 

5600 

Now the choice is yours. To save time you can select from 8,056 pre
engineered Thordarson electromagnetic products. Or if you have time 
our engineers will design a product to meet your needs. 

1·2646 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 

or custom designed products 

CUSTOM DESIGNS 
HIGH. VOLTAGE SWEEP TRANSFORMERS 
THORDARSON produces High Voltage Sweep Transformers 
with silicone as well as epoxy encapsulation. Several hun
dred standard designs are available for the commercial 
television industry. Also attainable are custom designs for 
the monochrome and color graphic monitors used in the 
computer and electronic game industry. NEW innovative 
patented designs have recently been announced regarding 
our fully integrated High Voltage Sweep Transformers. 

DEFLECTION YOKES 
High resolution color and monochrome Deflection Yokes 
are produced by THORDARSON. Special custom designing 
of color and black and white Deflection Yokes are created 
in addition to the many standard yokes designed for the 
commercial television industry. 

PRINTED CIRCUIT PLUG·IN SERIES 

SWEEP 
TRANSFORMERS 
Integrated and semi - integrated 
with your choice of encapsula
tion: 
• Silicon 
• Polyester 
• Epoxy 

DEFLECTION 
PRODUCTS 
Yokes: Saddle/Toroidal 

Saddle/ Saddle 
XY 
20mm, CRT Neck 
29mm,.CRT Neck 
37mm. CRT Neck 

TRANSFORMERS 
• Power - Rectifier I Plate I 

Filament 
• Inverter - Single Frequency, 

Audio Input 
• Interstage 
• Output 
• Hybrid 
I) Pulse 
• Saturable-Core 
• Inverte,r, Toroidal 
• Converter, Toroidal, DC to DC 
• piate, oiiiLiquici Fiiieci, open, 

Potted 
• 3 1> Power, Delta, wye, Star 
• Une Isolation, Multi-Shielded 
• Voltage Regulator 
• Voltage Distribution 
• Magnetic Amplifier 
• Bio-medicallso/alion 
• Power Transistor, Toroidal 
• Geophysical 
• Liquid-Filled, Internal Pressure 

Relief 
• Variable Voltage 
• Synchro Overload 
• High Voltage, Corona-Free 
• Filament, Low to High Power 
• Machine Tool 
• Constant Voltage 
• Line Matching 2S.0VI70.7V 
• Special Core - Tape, Ferrite, 

Laminated 

Thordarson Meissner, Inc • 
• • • Design specialists of electromagnetic devices 

ELECTRONIC CENTER DEPARTMENT EM 
MOUNT CARMEL, ILLINOIS 62863 

Phone: (618) 262-5121 

5600 
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TRANSFORMERS 5600 

~~~~:LATE5 HIGH CURRENT TRANSFORMERS: ~~I!!:~' RISE 
DIAGRAMS . REGULATION 

STYL.E BE 

STYLE V 

STYLE eM 

FOUR STYLES 
STOCKED 

. IN DEPTH 

SECONDARY VOLTS 
TAP VOLTS 

10 VOLTS 

24 VOLTS 
Series 6 ·12 ·18·24 

Parallel 6 ·12 

36 VOLTS 
Series 9 • 18 • 27 • 36 

Parallel 9 • 18 

56 VOLTS 
Series 14·28 • 42· 56 . 

Parallel 14·28 

64 VOLTS 
Series 16·32·48·64 

Parallel 16 • 32 

80 VOLTS 
Series 20 ·40· 60 • 80 

Parallel 20·40 

120 VOLTS 
Series 30·60·90 ·120 

Parallel 30·60 

180 VOLTS 

SECONDARY RMS CURRENT = DC CURRENT X FACTOR BELOW 
Choke Input Filter Capacitor In'put Filter 
or Inductive Load or CapacitIVe Load 

FULL WAVE CUSTOM 
:~~~6;AVE 1.0 1.0 1.8 VARIATIONS 

~C.:.:..:T' __ .l...-__ ._7 _......J...._1._0 ---'-____ 1_.15_--JQUOTED PROMPTLY 
TODD SYSTEMS "HIGH CURRENT TRANSFORMERS & CHOKES" are designed for use in high power 
rectifier circuits, and high current A.C. applications. "TODD ENGINEERED" designs feature a nom· 
inal temperature rise of 45°C., at full load, thus providing outstanding overload capacity. All designs 
utilize extremely low regulation, varying from 10% in the smallest to 1% In the larger units. 

Four styles ••. select the type best suited for your lab, test rigs, OEM or production equipment 
DATA SUBIECT TO CHANGE WITHOUT NOTICE 

CONTACT FACTORY FOR PRICES 

115 O-~!i"i~L •• CT 
105 ()·· .. .c~III!! 

cr 

8 
12 
16 
24 
50 

2 
4 
8 

12 
16 

PARALLEL HOOKUP 

125 f • .,..·.····._II.~ooog'7' 

115 

105 

COM ...... _III~I.:....-Io.L 

QUALITY ENGINEERED PRECISION BUILT 

TODD SYSTEMS INC. 
50 ASH STREET, DEPT. EM YONKERS, NY, U.S.A. 10701 (914) 963-3400 
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3 25/. 2'1. 
3 25,1, 2'1. 
3% 3~. 2'}(. 
3'~. 3'}(. 3 
47/. 43/. 3112 
47/. 4"1. 3'12 
5'7f. 5K. 4'/_ 
5'7f. 5~. 4'1_ 
63/_ 6"1, 5'12 

57/. 3'12 41f_ 
53/_ 41f_ 33/_ 

3 21f2 27/. 2 2 21f2 
~y2 21'8 2'/- 2V_ 21/, 30/8 
~~. :Ph. :!~~ 27/~ 6~~ 
5~. 41f2 5lf2 3lf2 3"1, 171f2 
6112 51f2 6 41f_ 4 31 5'7f. 

6% 

STYLE B: • "Open Frame" Bracket Mounted STYLE V: • Fully in Metal Shells STYLE eM: • Hermetically Sealed to MIL-T-27B 
• Double Vacuum Varnish Impregnated 

STYLE BE: • Conforms to MIL-T-27B 
• Epoxy Encapsulation added to Style B 

• Ease of "Wiring with leads" 
• Attractive Appearance 
• Obi Vacuum Varnish Impregnated 

CONTACT FACTORY FOR PRICES 

• Environment Proof 
• Attractive Gray Finish 
• Permanent Name Plate 

QUALITY ENGINEEREO PRECISION BUILT 

TODD SYSTEMS INC_ 
50 ASH STREET, DEPT. EM YONKERS, NY, U.S.A. 10701 (914) 963-3400 
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TRANSFORMERS 5600 

LINE ISOLATION ............ .. 

3"1. 3'M1 
3"1. 3'M1 
4'1e 3% 
41A! 4% 

. 08 4Jf. SIf. 4% 

.05 4Jf • 51/. 41A! 

. 028 4Jf. Sif4 5 

.022 5% 6% 41A! 

.014 5% 6% 4% 

.010 5% 6% 51A! 
• 003 5% 6% 534 
.001 61fa 7'1e 6% 

3'1e 2% 
3'1e·2% 
3'M1 3 
3% SIA! 
4% 3% 
4% 31A! 
4% 4 
51f. 3lfe 

~~ 9~ 23 
29 

51f. 4% 35 
5% 51A! 43 

STYLE LO STYLE LRG 

10 
14 
171A! 
24 
30 
42 
58 

LINE CORD 
LEAD WIRE RECEPTACLE 
TERMINALS 

(W/GROUND) 

• Matching styles complement high current 
transformers 

• Wide variety of compatible current ratings 

INDUCTANCE VARIATION 
Graph Indicates typical variation of Inducta~ce (%) when used at D.C. currents (%) 
other than the rated values. 

higher than rated value must be run on an inter· 

37/a 3~, 4 4Jf. 41f4 
3~8 3~. 4 4Jf. 41f4 
4'1e 31A! 4'M1 47/8 4% 
4% 3% .4% 51(. -5 
5Jf. 41A! 51/ • 334 15 61f4 534 4% 221f2 
5Jf. 41A! 5% 3% 16 61f. 534 47/a 24 
5Jf. 41A! 5~8 4% 191A! 61f. 5"1. 47/a 261f2 
61A! 5Jf. 51A! 31f. 24 71f2··6.-. 5'1(, 29'/2 
SIA! 5Jf, 534 41f. 31A! 25 71f:z 67/. 5'1(, 41,~ 321/2 
61A! 5Jf. 6% 41f:z 41fa 30 71f:z 6% 5'1(, 4' ... 37 
61f:z 5Jf, 6% 41f4 4% 36 71f2 6'-. 5'1(, 4', 45 .. .. . ... . r.. _ _ ~ .l 

QUALITY ENGINEERED PRECISION BUILT 

TODD SYSTEMS INC. 
50 ASH STREET, DEPT. EM YONKERS, NY, U.S.A. 10701 (914) 963·3400 

-- -- ---
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STEPDOWN AUTOTRANSFORMERS 
FOR USE ON FOREIGN 

CONDo CAT.·SD·S1 

50/60 HERTZ-UL COMPONENTS • ALSO AVAILABLE WIRED FOR STEPUP 

PORTABLE MODEL 

CATALOG DIMENSIONS 
NUMBER H W D 

SD·35 7/. 1'12 2 2% 
SO·36 111_ Uf, 2'1. 3'12 
SO·37 Uf, Uf, 2'1. 3'12 
SO·41 11f. 11f. 211. 3'12 

NORMAL DUTY MODEL 

CATALOG RATING' WEIGHT DIMENSIONS 
NUMBER WATTS LBS. H W D 

SO·24 50 15/. 2'1_ 2'1'_ 2'1_ 
SD·21 65 1% 2'1_ 2'1'. 2'1. 
SO·25 SO 13/_ 21/. 2'1'_ 2% 
SO·23 :100 13A 21/_ 2""" 2% 
SO·26 125 2% 2% 3U, 2'12 
50·27 150 2% 25/. 3U. 2'12 

HEAVY DUTY MODEL 

CATALOG RATING ,WEIGHT 
NUMBER 'WATTS LBS. 

SO·16 100 211_ 31/. 2% 311_ 
SD·17 150 3'12 31/s 2% 37/. 

SD·38 200 3""" 31/. 2% 4 

SD·12 250 5'12 4% 3'-. 3% 
SD·18 350 6'12 45/. 37/. 3% 
SD·ll 500 9'1'4 45/. 3'-. 41/4 
SD·19 750 12 4% 37/. 5 

SD·13 ' 1000 ; 13'1'. 4% 3.-. 51/4 
SD·14 ' 1500 19 4% 3.-. 6% 
SD·20 2000 241/2 6 4% 6% 
SD·39 2500 35'12 6'12 5'12 6% 

INDUSTRIAL MODEL 
CATALOG RATING WEIGHT DIMENSIONS 
NUMBER' WATTS: LBS. H W D 

SD·28 ;,3.000.: ' 47 61/. 7U, 101/4 
SD·29 <4000;j 54 61/s 7U. 12 
SD·22 , 5000 59 61/s 7U, 11'1. 
SD·30 ::,6000 70 61/8 7U. 121/4 

3 WIRE RECEPTACLE 

PLUG ADAPTERS 

220/240 INPUT 
110/120 OUTPUT 

LINE CORD· RECEPTACLE 

220/240 INPUT 
11 0/120 OUTPUT 

LINE CORD • PIGTAIL 

220/240 INPUT 
110/120 OUTPUT 

LINE CORD· RECEPTACLE 

JUNCTION BOX 
LEAD TERMINALS 

AVAILABLE FOR USE 
WHERE APPLICABLE 

3 WIRE LINE CORD 

FOREIGN PLUGS 

STYLE LO 

550 4% 37/8 511. 
5D·33LO 750 12 45/. 37/8 51/2 
SD·42LO 850. 14 4% 37/8 6 JUNCTION 

5D·34LO 1000 16 45A1 37/. 61/2 BOX 

5D·4OLO 150.0 22 4% 3.-8 S LEAD WIRE TERMINALS 

MULTI· TAPPED 
VOLTAGE REGULATOR 

) 
12 
21 
22 

84 92 100 108 115 122 130 138 208, 230 
170 185 200 215 230 245 260 275 115 
170 185 200 215 230 245 260 275 208, 230 

CATALOG RATING: WGT. DIMENSIONS 
NUMBER TYPE WATTS:: LBS. H W D 

MVR·17 11 or 22 150 ,; 40/8 
MVR·18 11 or 22 : 350': I 6'12 
MVR·ll 11 or 22: 500',,; 8 

-.' 

MVR·19 11 or 22 750 ( 11 
MVR·13 11 or 22 ,10Q,!>:\,,:, 131/4 
MVR·14 11 or 22 :, .1500 ':: 17 
MVR·20 11 or 22~20QP'j,j 22 

MVR·17 12 or 21' ;150: 'i 6 
MVR·18 12 or 21 i,l :3S({ i 9 
MVR·l1 12 or 21 :;:~O~ ! 12112 

MVR·19 12 or 21 ::)50 15 
MVR·13 12 or 21 ,'JOOO "lS:V. 
MVR·14 12 or 21 ,1500, 24 
MVR·20 12 or 21 [2000 : 301/2 

4% 3.-8 5 
4% 37/8 51/2 
4% 3.-8 5""" 
4% 3.-8 6% 
4% 37/8 71/. 
6 4% 7:V. 
6 4% 8'14 

4% 37/. 5'1. 
45/. 3t. 5'-. 
4% 37/. 6'1'. 

4% 3.-. 7'1. 
6 4% 7'12 
6 4% 8'12 
6 4% 91/. 

3 WIRE LINE CORD 
& RECEPTACLE 

(WITH GROUND) 

PANEL MOUNTED 
VOLTAGE REGULATOR 

METER • SWITCH 
JUNCTION BOX 

PVR·29 
PVR·22 
PVR·30 

PVR·20 
PVR·28 
PVR·29 
PVR·22 
PVR·30 

TYPE 

11 
12 
21 
22 

OUTPUT 
VOLTS 

84 92 100 108 115 122 130 138 115 
84 92 100 108 115 122 130 138 208,230 

170 185 200 215 230 245 260 275 115 
170 185 200 215 230 245 260 275 208,230 

61/s 71/s 13 
61/s 71/s 14 
61/. 71/s 151/2 
611. 71/s 16'12 
61/s 71/. 18 

• JUNCTION BOX 
• LEAD TERMINALS 

CONTACT FACTORY FOR PRICES 
QUALITY ENGINEERED PRECISION BUILT 

TODD SYSTEMS INC. 
50 ASH STREET. YONKERS, NY, U.S.A. 10701 (914) 963·3400 
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LOW WEIGHT 

SMALL DIMENSIONS 

EASY MOUNTING 

LOW HUM 

LOW STRA YFIELD 

SMALL NO-LOAD 
LOSSES 

MEETS ALL SAFETY 
REQUIREMENTS 

TRANSFORMERS 

50/60 Hz TOROIDAL 
POWER TRANSFORMERS 

CUSTOM MADE OR STANDARD 

Typically less than half the weight of stacked core transformers. 

Low height allows slim compact design of electronic equipment. 

Washer mounting requires only one single bolt to the chassis. 

Continuously rolled core has no airgap. No loose parts to rattle. 

Primary and secondary windings are distributed evenly along the core, 
which has no airgap. 

Typically less than % of the no-load losses of ordinary stacked core 
transformers. 

TOROID transformers are made to meet all major safety regulations 
such as US (UL 14111. Scandinavian (SEMKO 115, etc.), West German 
(VDE 550) and Swiss (SEV). 4000V RMS insulation is standard. 

5600 

CUSTOM DESIGN Our application engineers will help you to select the best transformer for 
your application, and will also custom. design a rectifier transformer from 
'DC data. Prototypes can be delivered 2 to 3 weeks after order. 

STANDARD OFF-THE-SHELF TRANSFORMERS 
FOR 117V - 80 Hz PRIMARY VOLTAGE 

Size Secondaries* 
Nominal 00 x H Nominal No-Load Stock 
Power Weight Volt I Current Volt Number 

2xS.5V/1.1SA 2x 10.4V 102.082 
20VA 2.4" x 1.2" ·2x 12V/.83A 2x 14.BV 102.122 

.7lbs 2x 15V/.67A 2x 1S.0V 102.152 
2x 1SV/.56A 2x21.2V 102.182 
2x24V/.42A 2x2B.SV 102.242 

2 x S.5V /2.35A 2x 10.4V 104.082 
40VA 2.S" x 1.3" 2x 12V/1.67A 2x 14.6V 104.122 

1.1 Ibs 2x 15V/1.33A 2x 1S.3V 104.152 
2x 1SV/1.10A 2x22.1V 104.182 
2x24V/.S3A 2x2B.3V 104.242 

24V/2.BA 2B.2V 107.241 
220V/.31A 261V 107.220 

70VA 3.2" x 1.4" 2 xS.5V/4.1A 2x 10.0V 107.082 
1.51bs 2x 12V/2.BA 2>< 14.1V 107.122 

2x 15V/2.3A 2x 17.6V 107.152 
2x 1SV/1.BA 2 x 21.0V 107.182 

24V/4.15A 27.SV 110.241 

100VA 3.7" x 1.4" 2 x S.5V 15.SA 2xB.SV 110.082 
2.21bs 2x 12V/4.15A 2x 13.BV 110.122 

2x 15V/3.3A 2x 17.4V 110.152 
2x 1SV/2.SA 2x20.7V 110.1S2 

24V/S.2A 2S.SV 115.241 
220V/.S7A 246.5V 115.220 

150VA 3.7" x 1.S" 2 x S.5V IS.6A 2xB.5V 115.0S2 
2.Blbs 2x12V/S.2A 2x 13.4V 115 .. 122 

2x 15V/5.0A 2x 16.BV 115.152 
2x 1SV/4.1A 2x20.2V 115.1S2 

220V/1.55A 235V 134.220 

340VA 4.5" x2.3" 2 x 24V17.0SA 2x25.7V 134.242 
5.31bs 2x30V/5.S7A. 2x32.1V 134.302 

2 x 33V/5.15A 2 x 35.3V 134.332 

22OV/2.73A 2x232V 160.220 

600VA 5.5" x2.4" '2 x 24V/12.5V 2x25.4V 160.242 
S.2lbs 2x30V/10.0A 2x31.7V 160.302 

2x33V/B.1A 2x34.BV 160.332 
2x 38V/7.BA 2x40.1V 160.382 

-Dual secondaries can be used separately, in parallel or in series. Series connection 
forms cent8rtap. 

+ 5V I ± 15V RECTIFIER TRANSFORMERS 
FOR 105V-130V 60 Hz PRIMARY SUPPLY. 

Transformer Maximum Diode 8ri1ge Regulator Capac~or Transformer 
Size.Wt DC Required Max. Load Data (mini Stock 
DO x H Currenls RMS Volls/Power "F/Volts Number 

2IlVA- .7 Ibs IS = .7SA 85: 1.3A115V R5: lOV/4.5W C5: mJl6V 
102.530 2.4"x1.2" 11S= .2DA B3l: .35AI50V R12: 19V/2.5W C12: 1.500/3OV 

4OVA-1.1 Ibs IS = 1.9A 85: 3.2Al15V R5: lOV/12W C5: 14.D!IIIl6V 
2.8"x1.3" 11S= .24A 830: .4A15OV R12: 19V13W C12: 1.811l13OV 

104.S30 

lOVA·1.S Ibs IS = 3.2A 85: S.5All5V RS: 9V/18W C5: 24.01ll/16V 
107.530 3.2"x1.4" 11S= .3lA 830: .64A15OV R12: 17V/4W C12: 2.1K1113OV 

l00vA·2.2 Ibs 15,=5.6A 85: 9.4Al15V R5: 9V/33W C5: 4D.D!IIIl6V 
3.7'x1.4" 115= .37A 830: .64AI5OV Rl2: 17V/4.5W C12: 2.60013OV 

110.530 

Transformer to be used with user-provided components 
per schematic below. Specs for diode bridges, capacitors 
and series regulators must meet or exceed data per table 
above. 

WHT 

11~ 
60:.,J 

WHT +15V 
(OR +12V) 

~~~~----__ ------------~O 

-15V 
(OR -12V) 

R12 

TOROID CORPORATION OF MARYLAND • 4720-Q Boston Way • Lanham, MD 20706 • 301-459-3292 
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TRANSFORMERS 

50/60 Hz TOROIDAL 
POWER TRANSFORMERS 

CUSTOM MADE OR STANDARD 

Belt mounted (SOOVA-3,OOOVA) Washer mounted C15VA-1,400VA) 

5600 

BASIC DATA FOR TOROID TRANSFORMERS 
ON STANDARD CORE SIZES 

GENERAL INFORMATION 
Both standard and custom made transformers are made on 
standard core sizes (see table on left). Non-standard core 
sizes can be made for large volume users to meet special 
size requirements. Cores are tape-wound from grain
oriented silicon steel and heat-treated for optimum perfor
mance. 

No Max. Power Load 
60Hz 50Hz Loss 
VA VA W 

20 15 .20 

40 30 .25 

70 50 .42 

100 80 .50 

150 120 .75 

180 150 . 9 

275 225 1.5 

340 285 1.8 

430 360 1.8 

600 500 2.4 

720 600 2.9 

1,000 . 800 3.5 

1,200 1,000 4.4 

1,400 1,150 5.3 

1,750 1,450 5.4 

2,100 1,750 .6.7 

2,400 2,000 8.1 

2,750 2,300 7.7 

3,300 2,700 9.2 

Max. 
Copper 

Loss 
W 

3.3 

6.4 

12 

15 

18 

21 

23 

25 

31 

35 

38 

47 

50 

48 

61 

64 

67 

82 

84 

Size and Weight 
(Unmounted transformer) 

00 x H Weight 
inches Ibs 

2.4 x 1.2 .7 

2.8x 1.3 1.1 

3.2x 1.4 1.5 

3.7x 1.4 2.2 

3.7 x 1.8 2.9 

4.5x 1.6 3.3 

4.5x 1.9 4.4 

4.5x2.3 5.3 

5.5x2.0 5.7 

5.5x 2.4 8.2 

5.5x2.8 9.7 

6.3 x 2.4 12.1 

6.3x2.8 14.6 

6.3x3.3 17.9 

7.9x2.6 20.6 

7.9x3.0 25.1 

7.9x3.3 27.3 

8.7x3.2 29.0 

8.7 x 3.5 34.6 

Both ends of windings are normally taken out as 8" leads 
with colored PVC tube insulation. Taps can be formed by 
external interconnection of leads. 
Temperature rl8e. 
TOROID transformers are normally designed for a 
temperature rise of 6O-70°C (l40-158°F). The steady-state 
temperature in a transformer depends on the mounting en
vironment . 
Inrush current. 
Due to absence of air gap and good magnetic properties of 
the core material, the inrush current at power-on is higher 
than in stacked core transformers. Slow fuses should be 
chosen for primary circuit protection, especially for trans
formers over 300 VA. 
Static shielding. 
A static shield to minimize capacitive coupling between 
primary and secondary is available as an option. The shield 
occupies space and thus reduces the effective output 
power of the transformer. 
Magnetic mayfield. 
The strayfield from a well made toroidal power transformer 
is very insignificant compared to the strayfield from a con
ventional stacked-core transformer. The small residual 
strayfield from a TOROID transformer can, if required, be 
further reduced by means of a thin ring of magnetic 
material fitted as a belt around the toroid. 
3-phasa transformers. 

Complete Data and Application Notes available on request. 
A 3-phase toroidal transformer consists of three separate 
units that can be mounted individually or stacked upon 
each other, depending on available space. 

TOROID CORPORATION OF MARYLAND • 4720-0 Boston Way • Lanham, MD 20706 • 301-459-3292 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 

HI POT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 
. semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
.uF microforad 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silictm-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor lOgic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power sUpply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VRM voice recognition module 
VTVM vaCU'lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 



5600 TRANSFORMERS 5600 ., 
7[0 OTEL TRANSFORMERS 

DUCTS 
INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

SUBMINIATURE AUDIO TRANSFORMERS 
LT & LS SERIES 
LU SERIES 

The lS Series is electrically and mechanically 
the same as the IT Series except for phase rela
tionships between terminals. 
lS, l T, and LU Series transformers have success
fully passed the r.igid requirements of Mll-T-27, 
Class S, Grade 5. 
Subminiature in size, weighing less than 0.1 ounce, 
these transformers have tenth inch grid spacing 
between terminals and are ideally suited for tran-

LS/LT SERIES 

0.,."']- .QIJ~.l 

LJ "I 
.20 .02 dl~. 

d 0 L-Q a ~DIA. 
NICKEL ALLOY 

sistor circuit applications which utilize printed cir- (3) rT---;>--,-h 
cuit board design. All three series have risers on 
mountng surfaces to facilitate inspection and 
board cleaning and also to prevent moisture traps. 
A wide range of standard designs are available 
which meet the requirements of most common 
applications and allow for rapid delivery of proto
type quantities. Special designs are also available 
in all three types. 

WT:O.loz 

With Mag. Shield 
Dimensions are 

The new LU Series exhibits the same electrical 
characteristics as the lS and IT Series but has 
been packaged in a "thin line" configuration to 
allow for closer board spacing for "card cage" ap
plications or where height dimensions are critical. 

MAGNETIC SHIELDING 
lS, IT and LU Series transformers are available 
with magnetic shields. 
To order transformers with shields installed, add 
500 to dash numbers shown in the table below. 
For example: to order an lS-22 with shield, specify 
L5-S22. 

LS,LTor MIL-T-27 Primary 
LUNo. Type Designation Impedance 

2 Input TF5S21ZZ 50000 CT 
4 Interstage TF5S2lZZ 20,000/30,000 
~ liiti;istutiO TF5S:!!ZZ 2D ,000/30 ,OrmOT 
6 Interstage TF5S21ZZ lO,OOO/12,OOOCT 
7 Driver TF5S21ZZ lO,OOO/12,OOOCT 

18 Driver TF5S21ZZ 10,OOO/12,OOOCT 
·9 Driver TF5S21ZZ 1O.000/12,000CT 
10 Output TF5S21ZZ 500/600 
11 Output TF5S21ZZ 1000/1200 
12 Output TF5S21ZZ 600 

13 Output TF5S21ZZ 1200 
14 Oulput TF5S21ZZ 10,000 
IS Output TF5S21ZZ 150!200CT 
16 Output TF5S21ZZ 300/400CT 
17 Output TF5S21ZZ 600/800CT 

18 Output TFSS21ZZ 1000/1330CT 
19 Output TFSS21ZZ 1500/2000CT 
20 Output TF5S21ZZ 7500/10,OOOCT 
21 Output TF5S21ZZ 300CT 
22 Output TF5S21ZZ 500CT 

23 Output TF5S21ZZ 900CT 
24 Output TF5S21ZZ l500CT 
25 Output TF5S21ZZ 120/150CT· 
26 Output TF5S21ZZ 320/400CT 
27 Output TF5S21ZZ 6001750CT 

28 Output TF5S21ZZ 800/1000CT 
29 Output TF5S21ZZ 1200/1500CT 
30 Output TF5S21ZZ lS00/2000CT 
31 Output TF5S21ZZ BOOO/10,OOOCT 

:32 Output TF5S21ZZ 10,OOOCT 

33 Driver TF5S2lZZ 10,000/12,000 
34 Driver TF5S21ZZ 20000 
35 Output TF5S21ZZ 1000 
36 Output . TF5S21ZZ 400CT 
37 Driver TF5S21ZZ 10,000/12,000 

38 Output TF5S21ZZ 600CT 
39 Output TF5S21ZZ 10,000 
40 Output TF5S21ZZ 600 
41 Input TF5S21ZZ 25,OOOCT 
42 Isolation TFSS21ZZ SOOCT 

101 Choke TFSS20ZZ SH@2maDC 
102 Choke TFSS20ZZ 1.25 H @ 2 ma DC 
103 Choke TF5S20ZZ 3.5 M@ 2 ma DC 
104 Choke TF5S20ZZ .3 H@4maDC 

• Primary terminals 1-2, secondary 3-4 & 5-S. 

(5) 

LU SERIES 

.356 Max. x .465 Max. 
x .531 Max. 

r ;iA~~ 1·S00±.032l t M: j 
11 020 ±.010 I 1 -1- 100 

0;; tt,t-r 
300 + 

020±002 With Mag. Shield Dim.are 
.448 x Max. x .494 Max. x 
.400 Max. 

Mech. Tol. = ±.010 unless indicated. 

DCR DCma Secondary Max. Terminal 
Pri. Ohms Pri_ Impedance PowermW Layout 

3800 0.2 lOOOCT 25 E 
1700 0.5 800/1200 40 B 
17nn 05 800/1200CT 40 E 
1050 1 1500/1800CT 50 E 
1050 1 1200/1500CT 50 E 

1050 1 2000!2500CT 50 E 
1050 1 500/600CT 50 E 

60 3 50/60 50 B 
145 3 50/60 50 B 

70 3 3.2 50 B 

120 2 3.2 50 B 
1160 1 3.2 SO B 

18 10 12/16 50 D 
38 7 12/16 SO D 
75 4.S 12/16 50 D 

120 3.5 12/16 50 D 
180 3 12/16 50 D 
820 1 12/1S 50 0 

37 7 SOO 50 0 
60 3 SOO 50 0 

100 4 SOO 50 0 
170 3 600 50 0 

15 10 3.2/4 50 0 
40 6 3.2/4 50 0 
70 4.5 3.2/4 50 0 

100 4 3.2/4 50 0 
125 3 3.2/4 50 0 
190 2.5 3.2/4 50 0 
820 1 3.2/4 50 0 

1000 1 10,OOOCT 50 E 

1050 1 500/600CT 50 C 
1700 0.3 1000 50 B 
135 3 50 50 B 

40 3 11 50 D 
1050 1 2000/2500CT 50 C 

72 3 600CT 50 E 
1000 1 10,000 split 50 . 

72 3 SOO split 50 . 
4300 O.S 1000CT 30 E 

90 4 SOOCT 30 E 

1700 A 
180 A 

1100 A 
42 A 

A B LUQ bI] . 0 o~ !o o ~ 

LTt[] IT] ,. IT] 
LSt[] IT] IT] 

TWO TERMINAL FOUR TERMINAL FIVE TERMINAL 
SECONDARY CT 

:J JL :JL 
D LU[IJ. 4 5 

::I 2 l~) 
o ••• 

LT[[] 
LS[[] 

FIVE TERMINAL 
PRIMARY CT 

Vfl 
I!LtJ 

[[] 
SIX TERMINAL 

]I[ ][ 
fREQUENCY IN HUTZ 

fll.QUI.Ney IN HEITZ 

FUQUI.NCY IN HERTZ 

~n~l!~~! ~!~ 

~::II;I;""';I J-~ with 0 DC In PrimClfy -
_ 208 a.1=s:. wllh 2.05 ",ClDe P","ory _ 

Ro :~~~~~~nc.11 _ 
-l DB Output Trondorm.n 

-."" 
l'IeQUENCY IN HI.ITZ 

The above are typical response curves up to 20 kHz h __ 
ever many items in this series have useful frequency 
ranges up to tOO kHz and beyond. 
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5600 TRANSFORMERS 5600 ., 
TcRf) TEL TRANSFORMERS 

PRODUCTS 
~ INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761~6314 TWX 910-777-7037 

SUBMINIATURE AUDIO TRANSFORMERS 
Torotel LA and LB series transformers are manufacturered to MIL-T,27, Grade 5, Class S specification. These series 
have 0.1 grid spaced terminals for printed circuit application. Both types have risers on mounting surfa~s to pre· 
vent the formation of moisture traps and to facilitate cleaning of board assemblies. 
The LA Series is electrically the same as the LB Series, but is packaged in a .460 inch cube with smaller outline 
dimensions for application where this configuration is more suitable. 

! 

leads are made of 20 AWG tinned copper. Units utilizing Dumet wire are available on special request. 

• ~ OP .300 -rcr: = • D2D :!:~OlO !!! ~ .150 LA • mo, 
LB 

TYPE 
Woo~"'_ 
.2_!ttI 

.300 --.2_1IIl 

.030 ±'OOZ 

fREQ. IN HERTZ 

.,"/ ~ ~ ~ ~! ~ ! 

r.~r;;:::'::-J otl:; J~:;O;O"l 

tA~tmf:=ili!=:~l~= 

.,~ 

.~ 

-'''' 

FREQ. IN HERTZ; 

•• ~~~!l l - - - " . -

.2D. ~:: :=:;: ~\cfnC,,~..::~ ......... 
""11-

-,~ 
~ lIoCIll 

r:.1==~~f'.JrMI 
-.~ 

LA or MIL Pri. 
LaNa. TJPI Application Imp. 

001 TFSS21ZZ Interstage 20,000 

002 TFSS21ZZ Output 
30,000 
SOD 
600 

003 TFSS21ZZ Output 1000 
1200 

004 TFSS21ZZ Output 600 
005 TFSS21ZZ Output 1200 
006 TFSS21ZZ Output 10,000 
007 TF5S21ZZ In~ut 200,000 

Ot er 500 

OOB TF5S20ZZ 
Application 
Reactor 3.S H 
@2maDC, 
1H@5maDC 

009 TFSS21ZZ Output or 10,000 
Driver 12,000 

010 TFSS21ZZ Driver 10,000 
12,000 

011 TFSS21ZZ Driver 10,000 
12,000 

012 TF5S21ZZ Single or PP lS0CT 
Output 200CT 

013 TFSS21ZZ Single or PP 300CT 
Output 400CT 

014 TF5S21ZZ Single or PP 600CT 
Output 800CT 

DIS TFSS21ZZ Single or PP 800CT 
Output 1070CT 

016 TFSS21ZZ Single or PP 1000CT 
Output 1330CT 

017 TFSS21ZZ Single or PP 1500CT 
Output 2000CT 

018 TFSS21ZZ Single or PP 7500CT 
Output 10,000CT 

019 TF5S21ZZ Output to Line 300CT 
020 TF5S21ZZ Output or 

Line to Line 
SOOeT 

or Mixing 
021 TF5S21ZZ . Output to Line 900CT 
022 TF5S21ZZ Output to Line l500CT 
023 TF5S2lZZ Interstage 20,000CT 

30,000CT 

tLB OIM~~g~~~o ~Ir. SHIELD 
NT •• 580 MAX. 

FREQ. IN HERTZ 

• I DI§ ~. i ,~~ ! 

A_ ... _W.'" ,_DC,. Pr;_t 
~.,.-=- WI'" 0 DC I. ,,;......, 

~I-l:::\i.~= 

-.,~ 

rREQ. IN HERTZ ! 

'§l~!l - - . . -... 
.,~ 

-,~ A ._W1""_OC ... ",......,. 
.- ... _WlIhODClnPrI ..... r 

f::e~I:~ -,~ 

-.'" 
DC Nom. mW 

maia Sec. Pri. Level Term. 
Prl. Imp. DCR @1KHz layout 

.5 800 850 SO B 

.5 1200 
3 SO 60 100 B 
3 60 
3 SO 11S 100 B 
3 60 
3 3.2 60 100 B 
2 3.2 115 100 B 
1 3.2 790 100 B 
0 1000 8500 25 B 
0 100,000 

630 A 

1 SOOCT 800 100 0 
1 600CT 
1 1200CT 800 100 0 
1 lS00CT 

1 2000CT 800 100 0 
1 2S00CT 

10 12 11 SOD e 
10 16 
7 12 20 500 e 
7 16 
5 12 43 500 C 
S 16 
4 12 Sl SOD C 
4 16 
3.5 12 71 500 e 
3.S 16 
3 12 lOB SOO C 
3 16 
1 12 505 SOD e 
1 16 
7 600 19 500 C 
S.5 600 31 500 e 

4 600 53 500 C 
3 600 86 500 C 
0.5 800CT 850 100 E 
0.5 l200CT 

024 TF5S21ZZ Input 200.000CT 0 1000CT 8500 25 E 
Other 500CT 0 100,000CT 
Application 

025 TF5S21ZZ Interstage 10.000CT 1 l500CT 800 100 E 
12,000CT 1 l800CT 

026 TF5S2oZZ Reactor6H W 2100 A 
2 maDC, 1.5 

027 TF5S20ZZ 
@5maDC 
Reactor 1.2 H 100 

" 
A 

@2maDC,0.5 
H@lmaDC 

028 TF5S20ZZ Reactor 0.3 H 31 A 
@4maDC,0.15 

029 TF5S21ZZ 
H@20maOC 
Single orPP l20CT 10 3.2 10 500 C 
Output 150CT 10 4 

030 TF5S21ZZ Single or PP 320CT 7 3.2 20 500 C 
Output 400CT 7 4 

MOUNTING TEMPLATE 
AND LB PIN LAYOUT 

FREQ. IN HERTZ 

n •• ~! ! 

FREQ. IN HERTZ 

sq. ~!I I - - _ . . -

A_~Wi"'U....cICI"I'ri......, 
t.;.11r:;" OWl'" 0 DC In Prl-r 

~~l=:EII=:tEnrr= 

LA Dr MIL 
LaNa. Type Application 

031 TF5S21ZZ Single or PP 
Output 

032 TFSS21ZZ Single or PP 
Output 

033 TF5S21ZZ Single or PP 
Output 

034 TFSS21ZZ Single or PP 
Output 

035 TF5S21ZZ Single or PP 
Output 

,036 TFSS21ZZ Isolation or 
Interstage 

037 TFSS21ZZ Driver 

038 TFSS21ZZ Driver 

039 TFSS21ZZ Driver 

040 TF5S21ZZ Input 
041 TF5S21ZZ Driver 
042 TF5S2IZZ Driver 
043 TF5S21ZZ Output 
044 TF5S21ZZ Output 
045 TF5S21ZZ Output 
046 TFSS21ZZ SingleorPP 

Output 
047 TFSS20ZZ Reactor 10 H $ OmaOC,8 H 

SmaDC 
'048 TFSS21ZZ Isolation or 

Interstage 

'049 
Ratio 1:1:1 

TF5S21ZZ Interstage 

'050 TF5S21ZZ Interstage 

'051 TF5S21ZZ Interstage 

'052 TF5S21ZZ I nterstage or 
Output 

'053 TFSS21ZZ Interstage 

'054 TF5S21ZZ Interstage 

'055 TF5S21ZZ Interstage 

056 TF5S21ZZ Input 
057 TF5S21ZZ Output 

058 TF5S21ZZ Output 

059 TF5S21ZZ Input 
060 TF5S21ZZ Driver 
051 TF5S21ZZ Driver 
062 TF5S21ZZ Output 
063 TF5S21ZZ Output 
064 TF5S21ZZ Output 
065 TF5S21ZZ Output 

'066 TF5S21ZZ Output 
t'500 Magnetic 

Shielding 
Case 

LAt:'~ o .. 
A I 

LB @ 
, 

TWO TERMINAL 

I 'I II 2. -: 

LA 

4$j~:. LB __ m •. 
IN{.. 

" 
FIVE TERMINAL 
SECONDARY CT 

:Jl·: 
DC 

Pri. main 
Imp. Pri. 

640CT S 
800CT S 
SOOCT 4 
1000CT 4 
1060CT 3.5 
1330CT 3.S 
1600CT 3 
2000CT 3 
8000CT 1 
10,000CT 1 
10,000CT 1 
12,000CT 1 
1O,000CT 1 
12.000CT 1 
10,000CT 1 
l2,000CT 1 
10.000CT 1 
12,000CT 1 
100,000 0 
20,000 0.5 
20.000 O.S 
1000 3 
400 3 
400 3 
400CT 3 

2000CT 3 
2S00CT 3 

10,000CT 1 
12,000CT 1 
20,000CT 0.5 
30,000CT O.S 
40,000CT 0.25 
50,000CT 0.25 
400CT 8 
500CT 6 
400CT 8 
SOOCT 6 
400CT 8 
SOOCT 6 

B I 

@ 'IV' 
FOUR TERMINAL I .. 3 

~'I 

.ili .ll • 

E I 

- .. (;:),.) @}~ 
'rhi l , 

SIX TERMINAL f 

1·11~: 
3 ·jll:~.. 6 

Nom. 
Sec. Pri. 
Imp. DCR 

3.2 43 
4 
3.2 Sl 
4 
3.2 71 
4 
3.2 109 
4 
3.2 S05 
4 
10,000CT 950 
12,000CT 
1200CT 800 
IS00CT 
2000Cr 800 
2500CT 
SOOCT 800 
600CT 
1000 1700 
1000 1000 
1200CT 1000 
SO 60 
SO 30 
11 30 
11 30 

650 

8000 split 
10,000 split 

195 

2000 split S60 
2400 split 
1000 split 800 
IS00 split 
400 split 1700 
500 split 
400 split 46 
SOD split 
120 split 46 
150 split 
40 split 46 

80CT 12 
SO split 

'32 split 9.8 
100CT 10 40 split 
50,000CT 0.3 1000CT 1900 
600CT 4.5 3.2 40 
750CT 4 
1200CT 3 3.2 100 
1500CT 4 
100,000CT 0 1000CT 3300 
10,000CT 1 600CT 1100 
4000CT 1.5 10,000eT 440 
1000CT 3 600CT 110 
600CT 4 25,000CT 65 
600CT 4 600CT 67 
600CT 4 60CT ·65 
600CT 4 4 65 

~ These LA types have no primary center tap , t The LB·Mag. Shield may be supplied for all LB Types. 
. Add 500 to dash no. (I.E. LB-OOI with Shield, order LB-S01) 

C I 

-··m~ E2P '11 .5 , 
FIVE TERMINAL 

PRIMARY CT . 

I·U · 
3, ,Ii'· -5 

F, 

SEVEN 
TERMINAL 

':jli~:' 
3 ---7 

mW 
Level Term. 

@1 KHz Layout 
500 C 

500 C 

SOD C 

SOD C 

100 C 

100 E 

100 E 

100 E 

100 E 

70 a 
100 B 
100 D 
100 B 
100 B 
100 B 
500 C 

A 

100 F 

100 F 

100 F 

50 F 

500 F 

SOO F 

SOO F 

500 F 

50 E 
500 C 

500 C 

50 E 
100 E. 
100 E 
100 E 
100 E 
100 E 
100 E 
100 C 
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AUDIO TRANSFORMERS 
LL & LR SERIES LLSeries 

DC 

Series A B 

LL .600 .590 

LR .925 .800 ' 

These tiny, versatile "LL" transformers are provided with .020 risers and 0.1 
grid spacing for printed circuit board applications and are manufactured to 
MIL-T-27, Grade 5, Class S specifications. 
Response: ±1 db 200 to 50,000 Hz 
Distortion: 10% max. at rated power, 200 to 50,000 Hz 
Weight: 0.4 oz. 

These miniaturized "LR" transformers are manufactured to MIL-T·27, Grade 5, 
Class S specifications and are ideally suited for a wide range of printed circuit 
applications. 
Response: ±1 db 200 to 20,000 Hz 
Distortion: 10% max. at rated power, 200 to 20,000 Hz 
Weight: 1.0 oz. 

LW & LV SERIES 

4-40UNC.2BINSfRTJ 

Series A 8 B, 

LW .900 .600 .300 

LY 1.125 .800 .400 

"LW" Series transformers are manufactured to MIL-T-27 Grade 5 Class S 
specifications. Riser areas and 0.1 grid spacing make th'ese units' ideal for 
printed circuit board applications. 
Responsa: ±1 db 100 to 10,000 Hz 
Distortion: 1.5% max. at 60 mW, 200 to 10,000 Hz 
Waight: 2.0 oz. 

"LY" Series 'transformers are highly compact, efficient units with power 
output ratings to 7.5 watts. These transformers are manufactured to MIL-T-27, 
Grade 5, Class S specifications. 
Response: ±l·db 60 to 10,000 Hz 
Distortion: 1 % max. at 250 mW, 200 to 10,000 Hz - 10% max. at rated 

power, 200 to 10,000 Hz 
Weight: 2.5 oz. 

LH & LK SERIES 

C 

.590 

.710 

:]lIt: :311[~ 
:3E:3E 

L:~ 3 
+::....1.1 f 

.soo 

..1...- + 
'--.-J==;==~ 

.030::t".OO2..J 

Dim. A fOrLH =.600 
forLK=.70D 

.r 

Series 
LK .700 
LH .600 

"LH & LK" Series transformers are the ultimate in compactnesS: 
Designed to meet MiL-T·27, Grade 5, Class S ... _- - --. 
Response: ±1 db 200 to 10,000 Hz 

1·415,700.800M 

:. t 1 I 

MIL-T·27 Impedance Resistance 
Desig· Ohms Dhms 

No. nation APplication pri. Sec. pri. Sec. 
001 TF5S21ZZ Input 100,000CT 1000CT 6000 60 
002 TF5S21ZZ Interstage 25,000CT 1000CT 2800 120 
003 TF5S21ZZ Interstag. 10,000CT 10,000CT 1100 1200 
004 TF5S21ZZ Driver 10,000CT 1500CT 1100 200 
005 TF5S21ZZ Output to Line 10,OOOCT 600CT 1100 75 
006 TF5S21ZZ Interstage 4000CT 10,000CT 440 1200 
.007 TF5S21ZZ Output to Line 1000CT 600CT 100 60 
'008 TFSS21ZZ Output 1000CT 4 100 0.4 
009 TF5S21ZZ Input 600CT 25,000CT 65 3500 
'010 TF5S21ZZ Isolation 600CT 600CT 65 75 
011 TF5S21ZZ Output 600CT 60 65 7 
012 TF5S21ZZ Output 600CT 4 65 0.5 
013 TFSS21ZZ Driver 10,OOOCT 2000CT 1100 240 
014 TF5S21ZZ Driver 10,000CT 500CT 1100 65 
015 TF5S21ZZ Line to Line 500CT 600CT 55 7S 
016 TFSS21ZZ Outpullo Line SOOCT 600CT 33 75 

LR S r e e I s 
DOl TF5S21ZZ Interstage 25,000CT 1000CT 2600 110 
002 Tf5S21ZZ Interstage 10,000CT 10,OOOCT 1000 noD 
003 TF5S21ZZ Driver 10,OOOCT 1500CT 1000 165 
004 TFSS21ZZ Output to Line 10,000CT 600CT 1000 70 
005 TF5S21ZZ Output 10,000CT 4 1000 O.S 
006 TFSS21ZZ Interstage 4000CT 10,000CT 400 nOD 
007 TF5S21ZZ Output 1500CT 15 150 2 
008 TF5S21ZZ Output to Line 1000CT 600CT 100 70 
009 TF5S21ZZ Output 1000CT 4 lao 0.5 
ala TFSS21ZZ Input 600CT 25,OOOCT 60 2900 
all TF5S21ZZ Isolation 600CT 600CT 60 70 
1012 TF5S21ZZ Output 600CT 60 60 6.5 
0!3 TF5S21ZZ Output 600CT 15 60· 2 
014 TF5S21ZZ Output 600CT 4 60 0.5 
015 TF5S21ZZ Output to Line 250 600CT 25 70 
016 TF5S21ZZ Driver 10,OOOCT 2000CT lOaD 110 
017 TF5S21ZZ Driver 10,OOOCT 500CT 1000 no 
DIS TF5S21ZZ Line to Line SOOCT 600CT 50 70 
019 TFSS21ZZ Output to Line 300CT 600CT 30 70 

LWS . erles 
DC 

MIL·T·27 Impedance Resistance 
Deslg- Ohms Ohms 

No. nation Application prl. sec. Pri. Sec. 
001 TFSS21ZZ Interstage 10,000CT 10,OOOCT 800 1050 
002 TFSS21ZZ Output to Line 10,000CT 600CT 800 60 
003 TFSS21ZZ Output 10,000CT 4 800 0.5 

. 004 TF5S21ZZ Output 1500CT 15 110 1.5 
005 TF5S21ZZ Output to Line 1000CT 600CT 75 60 
006 TF5S21ZZ Output 1000CT 4 75 0.5 
007 TF5S21ZZ Input 600CT 25,000CT 45 2700 
008 TFSS21ZZ Isolation 600CT 600CT 45 60 
009 TF5S21ZZ Output 600CT 60 45 6.5 
OlD TF5S21ZZ Output 600CT IS 45 1.5 
on TF5S21ZZ Output 600CT 4 45 6-:5 
012 TF5S21ZZ Output to Line 250 600CT 20 60 
013 TFSS21ZZ Interstage 25,OOOCT 1000CT 2500 85 
014 TF5S21ZZ Driver 10,000CT 2000CT 800 170 
DIS TF5S21ZZ Driver 10,000CT 500CT 800 50 
016 TF5S21ZZ Line to Line SOOCT 600CT 50 60 
017 TF5S21ZZ Output to Line 300CT 600CT 30 60 
018 TF5S21ZZ Interstage 2500CT 10K split 200 900 

LYS rle e s 
001 TF5S21ZZ Interstage 10,OOOCT 10,OOOCT 700 900 
002 TF5S21ZZ Output to Line 10,000CT 600CT 700 55 
003 TF5S21ZZ Output 10,000CT 4 700 0.4 
004 TF5S21ZZ Output 1500CT 15 IDa 1.5 
005 TF5S21ZZ Output to Line 1000CT 600CT 6S 55 

.006 Tf5S21ZZ Output 1000CT 4 65 0.4 
"007 TF5S21ZZ Isolallon 600CT 600CT 40 55 
008 TF5S21ZZ Output 600CT 60 40 6 
009 TF5S21ZZ Output 600CT 15 40 1.5 
ala TF5S21ZZ Output 600CT 4 40 0.4 
on TFSS21ZZ Output to Line 250 600CT 16 55 
012 TF5S21ZZ Driver 10,000CT 2000CT 700 150 
013 TF5S21ZZ Driver 10,OOOCT 500CT 700 45 
014 TF5S21ZZ Line to Line 500CT 600CT 45 55 
015 TF5S21ZZ Output to Line 300CT 600CT 27 55 
016 TFSS21ZZ Interstage 2500CT 10K split 170 800 

Impedance DC Resistance 
Ohms Ohms 

LH 10 LK 
No. Application Prl. Sec. Prl. Sec. 
DOl Interstage 25,000CT 1000CT 1325 53 
002 Interstage 10,OOOCT 10,000CT 510 525 
003 Driver 10,000CT 1500CT 510 80 
·004 Output to Line 10,000CT 600CT 510 31 
005 Output 10,OOOCT 4 SID 0.3 
006 Interstage 4000CT 10,000CT 200 525 
007 Output 1500CT 15 7S 1 
008 Output to Line 1000CT 600CT 50 31 
009 Output 1000CT 4 SO 0.3 
010 Input 600CT 25,OOOCT 30 1500 
011 Isolation 600CT 600CT 30 31 
012 Output 600CT 60 30 3 
013 Output 600CT 15 30 1 
014 Output 600CT 4 30 0.3 
015 Outpullo Line 250 600CT 13 31 
016 Driver 10,OOOCT 2000C1 SID 106 
017 Driver 10,OOOCT 500CT 510 26 
018 Line to Line 500CT 600CT 25 31 
019 ?s~tr.~fo~. Line 300CT 600CT IS 31 
020 

Ratio 1:1:1 2000CT ~~~~ilt IDa 425 
021 Isolation 10,OOOCT 510 106 

Mal. Max. 
Pri. 200 Hz 
DC powert 

(rna) (mW) 
0 150 
0 150 
1 150 
1 150 
1 150 
1.5 150 
3 150 
3 150 
4 150 
4 ISO 
4 150 
4 150 
1 150 
1 150 
4.5 150 
5.5 150 

0.5 750 
I 750 
I 7S0 
1 7S0 
I 750 
1.5 7S0 
2.5 7S0 
3 750 
3 7S0 
4 750 
4 750 
4 750 
4 750 
4 750 
7 7S0 
1 750 
1 750 
4.5 750 
5.5 750 

Max. Max. 
Pri. 200 Hz 
DC Powert 

(ma) (watts) 
I 3.S 
1 3.5 
1 3.5 
2.5 3.5 
3 3.5 
3 3.5 
4 2.5 
4 3.S 
4 3.5 
4 3.5 

-'4 3.5 
7 3.S 
0.5 2.5 
1 3.5 
1 3.5 
4.5 3.5 
5.5 3.5 
1.5 3.5 

1 6 
I 6 
I 6 
2.5 7.5 
3 7.5 
3 7.5 
4 7.5 
4 7.5 
4 7.5 
4 7.5 
7 7.5 
1 6 
I 6 
4.S 7.5 
5.5 7.5 
1.5 7.5 

Max. Max. 
Prl. 200 Hz 
DC Powert 

(rna) (mW) 
0.5 300 
1 325 
1 32S 
1 325 
1 325 
1.5 325 
2.S 325 
3 325 
3 325 
4 300 
4 325 
4 325 
4 325 
4 325 
7 325 
1 325 
1 325 
4.5 32S 
5.5 325 

2 300 
I 300 Distortion: 10% max. at rated power, 200 to 10,000 Hz 

Weight: .75 oz. t These power ratmgs are based upon lowest frequency operallon. Much higher 
ratings are possible at higher operating frequencies. . 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2657 
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400 Hz MINIATURE 
POWER TRANSFORMERS 
Reference for all Industrial and Military 
Standard 400 Hz Miniature Power Transformers 
These 400 Hz Miniature Power Transformers are selected for use in all 
Military and Industrial applications requiring high performance in the smallest 
possible package size. They conform to all of the requirements of Mll-T-27, 
Class S (- 55°C to + 130°C). The minimum continuous operating life expect· 
ancy is 10,000 hours. This series is available having power ratings of 0.5 VA 
through 25 VA. The primaries are 115 Vrms with secondary voltages ranging 
from 5 Vrms through 300 Vrms. 

It is recommended that these transformers be specified for all applications 
where space, weight, and cost effectiveness are prime considerations. 

PART NUMBER EXAMPLE 
0.5 S 

V.A. Rating (See Table I)T 

Package Style ____ --'J 
TABLE I 

Available Exciting 

Max. Secondary Current Efficiency 
Regulation ('Yo) Voltages (VRMS) (rna) ('Yo) 

VA Package Height 
Rating Style Schematic Size (Inches) Nom. Max. Min. Max. Max. Min. Nom. 

0.5 S T,X - - 15 18 5 300 1 65 70 
0.5 S S,Y - - 17 21 5 300 1 65 70 
1.5 E, p. T,X A 0.47 20 23 5 300 1.5 70 76 
1.5 E, P S,Y A 0.59 15 18 5 300 3 70 76 
2 E, P T,X A 0.78 3 3.7 5 300 6 72 87 

2.4 E, P S,Y A 1.03 3 3.8 5 300 9 73 88 
3 E,P T,X A 0.59 15 18 5 300 3 75 84 
3 E, P S,Y A 0.78 10 12 5 300 6 75 84 
3.6 E, P T,X A 1.03 3 3.8 5 300 9 76 87 
6 E, P T, X A 0.78 10 12 5 300 6 81 88 

6 E, P S,Y A 1.03 8 10 5 300 9 80 88 
7.3 E, P S, T,X, Y BI 0.97 3 3.5 5 300 16 84 92 
9 E, P T,X A' 1.03 8 10 5 300 9 83 89 

13 E, P S, T,X, Y ,B 1.20 3 3.6 5 300 25 87 93 
16 E, P S, T,X, Y B 0.97 7 8 5 300 16 87 92 
25 E,P S, T,X, Y B 1.20 6 7 5 300 25 88 93 

Secondary Voltage 

Maximum Working Voltage 

Secondary Voltage 

Maximum Working Voltage 

SCHEMATIC AND TERMINAL CONFIGURATIONS 

SCHEMATIC X SCHEMATIC Y SCHEMATIC T 

IJ-[-, IJ. j[-. ' 'J-E· : 
2. 4 2 I 4 2 5 

TERMINAL LAYOUTS 

STYLE S 

.0 •• 

o 

STYLE E STYLE P 

(~j: 
° 

0.2 30 

0 1 40 

o 
° 

° 

01 

0·' 

TERMINAL LAYOUtS 

STYLE S 

.0. • 4 • 
0 , 2 1 

·0· • 
STYLE E STYLE P 

·2 '0 

8 40 o~ 40 

0 () 

" '0 

° • 

TERMINAL LAYOUTS 

STYLE S 

.0 • • 5 

0 
3 2 1 

·0· • 
STYLE E STYLE P 

02 '0 

8 0 1 40 0 1 40 

0 O. 
50 50 

° ° 

T 26 l ~ondarYVoltage'(See Table II) 

Schematic (See Table I) 

Temperature Rise 
(DC) - MIL.T-27 

No Heat Sink Weight (Oz.) 

Nom. Max. Nom. 

10 15 0.38 
12 17 0.38 
13 17 0.76 
13 17 0.97 
10 15 1.5 

11 16 1:9 
15 20 0.97 
15 20 1.5 
10 15 1.9 
18 25 1.5 

18 25 1.9 
15 23 3.2 
23 30 1.9 
21 28 . 4.2 
25 32 3.2 
36 45 4.2 

'JSCH~fE!ICS : 
2 I 5 

L....-_O' 

TERMINAL LAYOUTS 

STYLE S 

.0 •• 
4 • 

o 
2 1 ·0· · 

STYLE E STYLE P 

Max. 

0.4 
0.4 
0.85 
1.1 
1.65 

2.2 
1.1 
1.65 
2.2 
1.65 

2.2 
3.4 
2.2 
4.4 
3.4 
4.4 

02 30 

01 40 

o 
50 

'0 

802 ,. 

01 40 

o 
50 

o 
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DUCTS 
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·400 Hz MINIATURE 
POWER TRANSFORMERS 
Reference for all Industrial and Military 
Standard 400 Hz Miniature Power Transformers 

PHYSICAL SPECIFICATIONS 

Size: Sizes for Standard VA Types are given in Table I, and Outline Drawings. 

Construction: MIL-T·27, Grade 5; Black Epoxy Encapsulated. 

Terminals: Printed circuit pins - tinned brass. 

Terminal Strength (Method 211 of MIL-STO-202, Test Condition A): 2.0 pounds. 

Marking: Includes MIL-T-27 Type Designation, winding ratings, maximum work-
ing voltage, schematc, Torotel name, and part number. 

ENVIRONMENTAL SPECIFICATIONS 

Operating Temperature Range: - 55°C to + 130°C (ambient plus tempera· 
ture rise). 

Altitude: 70,000 feet, maximum. 

Vibration: MIL-STD-202, Method 204, Test Condition D. 

Life Expectancy: 10,000 hours minimum. 

Other Environmental Specifications: In accordance with MIL-T-27, Grade 5· 
Class S, Family 03. 

ELECTRICAL SPECIFICATIONS 

Primary Voltage: 115 volts rms ±10%. 

Frequency: 400 Hz ±5%. 

Secondary Voltage: See Table II. 

Secondary Voltage Tolerance: ±3% at full load and 115 volts, 400 Hz applied 
to primary. 

Electrostatic Shielding (Schematics S·and Yj: 5 to 1 minimum voltage ratio 
at 20 KHz. 

Phase Shift: 1.0 electrical degree between primary and secondary voltage at 
rated load, maximum. 

Insulation Resistance: 10,000 megohms minimum at 500 VDC. 

Dielectric Strength: At sea level-2.8 times the maximum working voltage. 
At reduced barometric pressure-1.25 times the maximum working voltage. 

Mech. Tol. = ±.005 unless indicated. 

PACKAGE STYLE E 

.138-32 UNC·28 .25 MIN. DEPTH 

--,r-- .032 =.002 r 'll 
II DIA. TYP. ---,-' 

~:J:.LEI LLJ-.-l 

L.164.32 UNC-28 .25 MIN. DEPTH 

PACKAGE STYLE S 

SIZE "A" 

.75 
,OIA. 

::.050 

PACKAGE STYLE P 

, .138·32 UNC·2B .25 MIN. DEPTH 

.032 =.002 25 

~frMI" f ! ~L" 

SIZE "B" 

1.80 
DrA. 

=.050 

.164·32 UNC·28 .25 MIN. DEPTH 

,032=.002 25 

.03L,r DIAl' TYP. ---.f:13 

.02 W t ! -:tBLEI 
. ~ 

r :.~ J'OO ±.032 r -~ :~~ ~-
1 .020 -.200 

200 [:I;: :at t ----r 
.030 =.002 i-

MECH. TOL. FOR STYLE "S" = ±.OlO UNLESS INDICATED. 
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PC MOUNT POWER 
TRANSFORMERS 
Torotel standard PC mount transformers are designed for 115 Vrms 60 Hz 
input and are generally usable to above 400 Hz. Voltages listed in table are 
standard values but transformers can be furnished with other voltage and 
current ratings. Transformers are available with Channel Frame mounting, 
either tab style, (Type C) twist prong (Type B) or without Frame (Style A). 

Also custom designed power transformers and audio transformers are avail-
able in these and other types and sizes upon special request. , 

PART NUMBER EXAMPLE 

T1 230 A B 

::,~:.~ V,It... T T J T 
Schematic ------------'- I 
Frame Style ------------' 

Prefix 
T1 
T2 
T3 
T4 

VA Size 
.50 

1.50 
4.50 
7.50 

SECONDARY 
VOLTAGE 

TABLE 
Standard 

Secondary 
Voltages 

4 30 
5 34 
6.3 40 
7.5 44 
8 54 

10 56 
12 60 
12.6 76 
15 88 DIMENSION TABLE 
16 90 Size A B 
17 115 11 1.125 .870 
20 120 T2 1.500 1.250 
24 180 
27 230 T3 1.750 1.450 

28 T4 1.970 1.690 

FRAME 
STYlE "A" 
NO FRAME 

FRAME 
STYLE "B" 
P.C. MOUNT 

FRAME 
STYLE "C" 

TAB MOUNT 

C D 

.250 .250 

.310 .310 

.400 .400 

.400 .400 

SCHEMATIC "A" 

SCHEMATIC "C" 

[;::::;=;J~.020 ' 

E 
MAX. 

E 

.930 

1.156 

1.275 

1.468 

F 

.720 

1.000 

1.100 

1.300 

G H 

.125 1.040 

.125 1.420 

.125 1.680 

.187 1.940 

SCHEMATIC "8" 

1jH3 SEC. V 

1~5VRMS 4 

SEC.Y 

2 6 

SCHEMATIC "0" 

13- ~: 
llSVRMS 

- 5 C-::;y 
2 c..:: 6 

I J K 

1.375 .125 .018 

1.750 .187 .032 

2.000 .187 .032 

2.375 .187 .032 
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5600 TRANSFORMERS 5600 

-wo ~iEL THE MOST RESPECTED NAME 
.11'-- DUCTS IN MAGNETIC COMPONENTS 

INC. 

• HIGH RELIABILITY • LOW COST 
TRANSFORMERS AND INDUCTORS 

FOR "SWITCHERS" 

.7 
ToR f) TEL WRITE OR PHONE FOR PROMPT QUOTATIONS 

PRODUCTS 13402 South 71 Highway / Grandview, MO 64030 
I INC. Phone: (816) 761~6314 TWX 910-777-7037 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2661 



TINYMAX® Transformers have QPLStatus on 
Qualified Product List 27. 

= 
.. ---M-'---;'·:re 

---
Now you can specify Military 
Standard Transformers without 
the need for Qual ification 
Testing or requests for 
non-standard parts approval. 

These miniature transformers are of toroidal construction and 
offer a size and weight reduction when compared to 
conventional laminated and "C" core designs. Yet, the prices 
on these custom engineered transformers are competitive with 
off-the-shelf stock items. 

So, when you need a 115V, 400 Hz transformer havi ng a specific 
secondary voltage don't settle for an off-the-shelf item that may 
only approximate your requirement. Torwico has over 2,000 
MIUSTD units and an almost infinite selection of STD TINYMAX. 

What's more, Torwico offers fast delivery and competitive 
pricing. Selection, delivery and price--Torwico has it all. 

STD TINYMAX -- MIL·T·27, Grade 4 and Grade 5, 
Class S, 115 volt, 400 Hz transformers available 
in power ratings ranging from 1.5 VA through 
250 VA, with an almost infinite combination of 
secondary voltages of 6V through 300V. 

EXTENSION OF APPROVAL -- Any design 
selected directly from, or based, on our 
MIUSTD TINYMAX transformer may be 
qualified to MIL-T·27 by similarity. 

MIL·STD TINYMAX·· Grade 4 and Grade 5, 
Class S, 115 Volt, 400 Hz transformers. 
Reference M27/37 through M27/66~ Over 2,000 
choices of secondary voltages. 

PROCUREMENT NOTE -- Catalog information 
and cross referenced sheets may be obtained 
from the factory or for MIL-STD units, refer 
directly to specification sheets M27/37 through 
M27/66. 

1·2662 

PROTOTYPE DELIVERIES -- A large assortment of TINYMAX 
transformers is always maintained in stock for immediate delivery. 
Others can be shipped within 10 days. 

For a copy of Towico's MIL-STD TINYMAX catalog, contact your local Torwico representative. 
He'll show you why Torwico is the easy way to deal with military standards. 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 



5600 TRANSFORMERS 5600 

TINYMAX® 400 HZ Power Transformers 

TINYMAX® 
CONDENSED 
PERFORMANCE 
DATA FOR 
"STANDARD" GRADE 4 
TINYMAX 400 HZ I 

TRANSFORMERS . 
MIL·T·27 DESIGNATION 
TF4S03YV 

TINYMAX® 
CONDENSED 
PERFORMANCE 
DATA FOR 
"STANDARD" GRADE 5 
TINYMAX400 HZ 
TRANSFORMERS 
MIL·T·27 DESIGNATION 
TF5S03ZZ 

This Case style 
available in 
1.5 through 250 VA 

This Case style 
available in 
1.5 through 9 VA 

.' 
sELECTEO FULL LOAD 
. SE¢.\I(-'MS):t;l%' 

• "lltom~.-.) 
O.D HT. WEIGHT REGULAnON TEMP. RISE 

VA RATING 
1.5 

1.5 (Wllh Electrostatic Shield) 

3 

3 (WIth Electrostatic Shield) 

6 

6 (With Electrostatic Shield) 

9 

9 (WIth Electrostatic Shield) 

16 ~ -
25 
50 

WITH OR WITHOUT 

75 
ELECTROSTATIC 

100 
SHIELD 

250 '-- -

. ' 'wi,h'~PRI. • ±.031° ±~031' MAX. MAx. 
....• ", "'6;010.300. .' 1.000 :469 1.000z. :l3%' 

" 6.0to300~.. .... 1.000 .5~. 1.25 oz. 18%,. 
·'.6.0t03OO 1.000 •• 594 1.25 oz. 18% .'. 

. 6.010.300 1.000 .812 1.70 oz. 12% .. '. 

. 6.0t03OO • 1.000 .812. 1.70 oz.". .12% 

'.. 6;O!03OO • 1.0001.08? 2.300z.> .10% 

;+.> .. ;).1~i'i .t\)3OO.·t 2.250~,O(l(t 18.700z.::;>,.:2;5;y.,., 

iii; ;:.:\;;X;. 2.875 \~OO!I';: 30.00 oz. '. ' , 

MAX. 
17'C 
17'C 

20'C 

20'C 
25'C 

25'C 
30'C 
32'C 

32'C 

45'C 
35'C 

4O'C 

43'C 
55'C 

\.. 1\ f\ (\ (\ f\ AA ~~~ 

\l~0" O~' ,!!.~~[ ___ _ 
NEW HAMPSHIRE AVENUE & ROUTE 70, LAKEWOOD, N.J. 08701 201-364·1800 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2663 





5600 TRANSFORMERS 

MILITARY MAGNETIC 
SPECIALISTS 

5600 

Engineering I Design - Prototype .; High Volume - Airb.orne • Shipboard • Land Based 
Call for information on any design requirement or for technical assistance. 

PRECISION TOROIDAL TRANSFORMERS - SCOTT "T" TRANSFORMERS 
Trans American Transformer provides custom signal trans
formers with high accuracies over the full military temperature/ 
environmental range. Our speciality is High Performance and 
Consistency in the smallest size. Your design or our design 
to your specifications. 
These transformers are fully encapsulated P-C mount toroidal/ 
laminated units. They are manufactured in accordance with 

Mil-T27D Grades 4 and 5. They have high Input impedance and 
low output impedance combined with high transformation ac
curacy and minimum quadrature. These characteristics make 
these units particularly useful in solid state synchro to digital 
and digital to synchro converter applications. 

Send for catalog T-101A 

HIGH FREQUENCY SWITCHING POWER SUPPLY MAGNETICS 
Switching power supply magnetics designed and manufactured 
to meet all high reliability military requirements. Typical circuit 
designs include push pull, forward converter and flyback. 
Power requirements from milliwatts to approximately 1 kilo-

watt. Units available in Grade 4, 5, 6 and temperature Class 
S through U. 

Send for catalog T-202A 

POWER TRANSFORMERS 60-400 Hz 
Designed and built to meet the specifications of MiI-T-27D, units provide the absolute smallest size/volume for any system 
high reliability and long life are major features of these units. requirement. 
All designs available in Grades 4, 5, 6 apd temperature Class S 
through U. Low profile and PC mount toroidal and laminated Send for catalog T-303A 

SCOTT "T" HIGH FREQUENCY POWER TRANSFORMER 

--
QUALITY - RELIABILITY 

y,~t 
11J.:J~\ 
\~··1 

i.'! .'.if·' 

t" 

TRANS AMERICAN TRANSFORMER 
PRECISION DIGITAL RATIO TRANSFORMERS Trans American Transformer engineers will custom design all 

magnetics to meet any high reliability requirement. 

RATIO INFORMATION 
Accuracy 

10Vlo 
Model Ratio Range Max Input 
M450 0;000000 1 part per 

to million at 
1.111110 50 to 3000 Hz 

M460 0.000000 1 part per 
to million at 

1.111110 30 to 400 Hz 

Qualification Testing - Environmental Testing 
Mil-T -27D/Mil-STD-202/Mil-STD/81 0/ 
M iI-Q-9858/M i 1-1-45208/M i I-C-45662 

Quality is built-in and confirmed by testing. 

THERMAL TOOLS 
1. Wire stripper 
2. Resistive tweezer 
3. Conductive tweezer 

Options: Temperature control/Multiple units/ 
Temperature monitoring 

DECADE RATIO TRANSFORMER, 
Nom. 

Frequency Input Max Input Out. 
Range Impedance Voltage Res. Resolution Size 
50 to 200K@ .35xf 40hm Continu- 3V2" H x 

10,000 Hz 400Hz (f in Hz) ous 19"Wx 
not to exceed 10" D 

350V 
30 to 250K@· 2.5 xf 80hm Continu- 3V2" H x 

1,000 Hz 60Hz (f in Hz) ous 19"Wx 
not to exceed 10" D 

350V 

Approx. 
Wt. 

7% Ibs. 

9lbs. 

Trans American Transformer, Inc. 
142 PECONIC AVENUE, MEDFORD, NY 11763 • PHONE (516) 654-1880 
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1·2665 



5600 TRANSFORMERS 5600 

rn TRIAD-UTRAD 
Litton Standard Products POWER TRANSFORMERS 
Dept. EM, 1124 East Franklin Street, Huntington, IN 46750· Phone: (219) 356-6500 • TWX: 810-333-1532 

FOR POWER SUPPLY, CONTROL AND FILAMENT CIRCUITS 
115V PRIMARY-SINGLE SECONDARY/50-SO Hz UNLESS NOTED (*) 
LISTED IN ORDER OF INCREASING SECONDARY VOLTAGES 

Secondary RMS Connections Case Dimension Mounllng Dimension Triad Tesl Case Dr Lead 
Part No. Volls Amps Vollage Type Holes Used H W 0 MW MD 

F-1X:1:+ 2.5CT 3 1500 X Leads 1% 2'K6 1% 2% -
F-72Z* 2.5CT 5 Sec. 7500 Z Sec.-Lugs 2% 3Ys 2Ys 21K6 -
F-6XH 2.5CT 6 Sec. 2500 X Leads 11K6 3K6 10/4 21K6 -
F-3X* 2.5CT 10 Sec. 3000 X Leads ~z 3% 2Y8 3Ye -
F-5U 2.5CT 10 Sec. 7500 U Leads 3Ji'6 2Y2 2K6 2 H'a 
F-7X 5.0CT 3 1500 X Leads 11K6 3K6 2 21K6 -
F-8X 5.0CT 6 1500 X Leads ~z 3% 2Ys 3Ya -
F-12X 5.0CT 8 2500 X Leads. 21Ji'z 4 2% 3~6 -
F-10U* 5.0CT 14 Sec.10,OOO U Leads 3% 3K6 3% 2% ~6 
F-15U* 5.0CT 15 Sec. 3000 U Lugs 3Y2 2Ye 21Ji'6 2% . 2K6 
F-9U 5.2 CT 13 1500 U Leads 3K6 2'K6 3% 2% 2% 
F-11U 5.2CT 24 1500 U Leads 31K6 3K6 3Ys 2Y2 3Ji'6 
F-13X+ 6.3 .6 1500 X Leads 1% 2% 1% 2 -
R-84K 6.3§ .6 Sec. 3500 K 2-Leads 2% 2% 21Ji'6 1Y2 2% 
F-14X*+ 6.3.CT 1.2 Sec. 2500 X Leads 1% 2'K6 1% 2% -
F-14Z* 6.3CT 1.2 Sec. 2500 Z Leads 11K6 2% 1% ·2 -
F-52X 6.3§ 1.2 Sec. 5000 X Leads 11K6 3K6 10/4 2'K6 -
F-51X* 6.3§ 2 Sec. 5000 X Leads 11K6 3K6 2 21K6 -
F-16X+ 6.SCT 3 Sec. 2500 X Leads 11K6 3K6 2 21K6 -
F-53X 6.3 4 Sec. 5000 X Leads 21~ 4 2Y4 31(6 -

F-43x:i: 6.3 4 1500 X Leads· 1% 3K6 2 21K6 -
F-18A 6.3CT 6 1500 A i-Leads 3K6 221..1'z 2% 2 11Ji'6 
F-18X+ 6.3CT 6 1500 X Leads 2% 4 2% 3~6 -
F-69X 6.3CT 8 1500 X Leads ~6 4 2% 3~6 -
F-21 A 6.3CT 10 1500 A i-Leads 31Ji'z 231..1'z 3Ya 2% 2 
F-20Ut 6.3CT-6CT 11 Sec. 3000 U Leads 3Y2 2'% 3 2% 2K6 
F-17U:j: 6.3CT 15 Sec.10,OOO U Pri. Leads 4% 3% 3% 2% 21K6 
F-22A 6.3CT 20 2000 A 2-Leads 3Ya 3Ji'z 4Ya 2Y2 3 

F-24Ut 7.5 CT-6.3 CT 8 Sec. 3000 U 2-Leads 3Y2 2Ye 21K6 2% 2K6 
F-28Ut 7.5 CT-6.3 CT 25 Sec. 3000 U Leads/Lugs 4% 3'K6 3% 3 3Ji'6 
F-180X 10.0 CT 1 1500 X Leads 1% 3K6 10/4 2% -
F-31X 10.0 CT 3 2000 X Leads 2Ji'z 3% 2Ye 3Ya -
F.-95X 10.0 CT 4 1500 X Leads 2% 4 2Ys 3~6 -
F-33U 10.0 CT 5 2000 U Leads 3 2Y2 2% 2 2Ji'6 
F-96U 10.0 CT 6 1500 U Leads 3 2Y2 2% 2 2K6 
F-23U 10.0 CT 7 1500 , U Leads 3Y2 2Ya 21K6 2% 2K6 
F-97U 10.0 CT 8 1500 U Leads 3K6 21K6 3 2Y4 2Y2 
F-35U 10.0 CT 10 2000 U Leads 4Ye 4Y2 3% 2% 2K6 
F-113X 12.0 0.15 1500 X Leads 1% 2% 1% - 2 
F-216X* 12.0 .35 1500 X Leads 1% 2% 1% 2 -
F-114X 12.0 0.7 1500 X Leads 1% 2% 1% - 2% 
F-217X* 12.0 1.2 1500 X Leads 2 3Y4 1% 2'K6 -
F-218X* 12.0 2 1500 X Leads 2 3% 1Ya 2Ya -
F-219X* 12.0 4 1500 X Leads 2~6 4 2Y4 3~6 -
F-220U:j: 12.0 6 1500 U Leads 3K6 2% 21/2 2% 2Ya 
F-221U* 12.0 8 1500 U Leads 31~6 3Ye 2% 2% 2Ya 
F-29Uf 12CT-11 CT 11 Sec. 3000 U Leads 4% 3Y2 3% 2;-'4 2~6 

10.0 CT 
F-70X 12.6 CT 1.0 1500 X Leads 11K6 3K6 1% 21~6 

_. 
F-25X + 12.6 CT 1.5 1500 X Leads 11K6 3~6 2 2'K6 -
F-44XH 12.6CT 2 1500 X Leads 11K6 3~6 2 21~6 -
F-26XH 12.6 CT 2.5 1500 X Leads ~z 31Ji'6 2 3Ye -
F-224X* 12.6 3 1500 X Leads 2% 3% 2Ye 3Ye -
F-225X* 12.6 4 1500 X Leads 2% 4 2Ji'6 3~6 -
F-181U+ 12.6CT 4 1500 U Leads 3Ji'6 2~6 2~6 2 2 
F-182U 12.6 CT 6 1500 U Leads 3% 2% 2K6 2% 2% 

§ Static shield. t Tapped primary to produce lower voltages. :* 60 cycle operation. + Available 115/230 PRI. 

X Case 

1·2666 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

Mounting Max. Unil 
Hole Size WI. Lbs. 

K6 .68 
K6 1 .. 7 
K6 1 
K6 1.7 

K6 XK6 2.2 
K6 1.3 
K6 1.7 
K6 2.5 

K6 XK6 4.75 
K6 XK6 3.25 
K6 XK6 4 
K6 XK6 6.75 

K6 .37 
K6 1.5 
K6 .7 
K6 .7 

K6 1 
K6 1.25 
K6 1.3 
K6 2.1 

K6 1.25 
% XK6 2.5 

K6 2.3 
K6 2.3 

% XK6 3.8 
K6 X K6 4 
K6 XK6 7.5 
% XK6 7 

K6 X K6 3.65 
K6 XK6 7.5 

K6 .9 
K6 1.7 

K6 2.1 
K6 X % 2.5 
% XK6 2.1 
K6 XK6 3.9 

% XK6 4.0 
K6 X % 9.1 

~6 .4 
~6 .37 

K6 .8 
K6 1.0 
K6 1.13 
~6 2.3 

% X~6 3.5 
% X~6 4.0 
K6X~6 6.5 

~6 1.3 
~6 1.3 
~6 1.25 
K6 1.55 

~6 1.6 
~6 2.3 
~6 2.3 

K6X~6 3.8 

EEM 1983 



5600 TRANSFORMERS 5600 

POWER TRANSFORMERS [8 TRIAD-UTRAD 
Litton Standard Products 

Dept. EM, 1124 East Franklin Street, Huntington, IN 46750 • Phone: (219) 356-6500 • TWX: 810-333-1532 

11SV PRIMARY-SINGLE SECONDARY/SO-60 Hz UNLESS NOTED (:t:) CONTINUED 

Secondary 
RMS Connections 

Case Dimonsion Mounting Dimension Triad Tesl Case or Lead Mounting Max. Unit 
Part No. Volta Ampa Voltage Type Hole. Used H W D MW MD Hole Size WI. Lb •• 

F-183U 12.6CT 8 1500 U Leads 3 'X, 3X, 2'Y" 2Y2 2V4 y" X X, 5 
F-112X+ 14.0 CT 0.25 1500 X Leads P/a 2% Pia 2 - X, .4 
F-250X 14.0 CT 1 1500 X Leads l'Y" 3'14 P/4 2% - y,. 1.2 
F-251 X 14.0 CT 2 1500 X Leads 2'14 3'l{, l'Y" 3Ya X, - 1.5 
F-252U 14.0 CT 4 1500 U Leads 3 2Y2 2Y" 2 2'14 Y" x X, 3 
F-253U 14.0CT 6 1500 U Leads 33/a 2'X, 27/a 2'14 23/a 51, X X, 4 
F-41 OX 18.0 CT .75 1500 X Leads 1 'X, 3X, 2 21X, - ;1(. 1.3 
F-411X 18.0 CT 1 1500 X Leads 1 'X, 3Y" 2% 2'X. - ;1(, 1.45 
F-412X 18.0 CT 1.5 1500 X Leads 2%2 331<1 2Ya 3Ya - ;1(, 1.7 
F-413X 18.0 CT 2 1500 X Leads 2%2 33/4 2'14 3Ya - ;1(, 1.95 
F-254X 20.0 CT 1 1500 X Leads 2V4 3'){, 1 'X, 3% - ;1(, 1.5 
F-255X 20.0 CT 2 1500 X Leads 2r" 4 2'14 3r" - X, 2.5 
F-256U 20.0 CT 4 1500 U Leads 33/a 2'X, 2% 2'14 23/a Y" x X, 4 
F-257U 20.0 CT 6 1500 U Leads 33/4 3% 3Ya 2Y2 2% )1, x ;1(, 5.7 
F-258U 20.0 CT 8 1500 U Leads 33/4 3Ya 3V2 2Y2 27/a ?{, x;l(, 6.4 
F-259U 20.0 CT 10 1500 U Leads 4Ya 3Y" 3V2 2314 23/4 )1, x:v" 7.4 
F-115X+ 24.0 CT 0.085 1500 X Leads l:v" 2){, 1'14 P/4 - J/ 3 /16 

F-116X+ 24.0 CT 0.2 1500 X Leads P/8 23/8 1 V2 2 :v" .45 
F-117X+ 24.0 CT 0.4 1500 X Leads 1% 2% 1% 231a - :v" .8 
F-118X+ 24.0 CT 0.7 1500 X Leads 1')1, 3Y4 '2 2'7{, - ;1(, 1.3 
F-45X:j:+ 24.0 CT 1 1500 X Leads 1 'Y" 3)1, 2 3Va - :v" 1.3 
F-46XH 24.0 1 1500 X Leads 1')1, 3'){, 2Ya 3Ya - :v" 1.4 
F-192X 24.0 CT 2 1500 X Leads 2% 4 2'14 3r" - )), 2.3 
F-229X:j: 24.0 2 1500 X Leads 2J{, 4 Hla 3J{, - X, 2.3 
F-193U 24.0 CT 4 1500 U Leads 3';1(, 3% 2':v" 2'/2 2Ya )1, x;l(, 4 
F-260U 24.0 CT 6 1500 U Leads 33/4 3Va 3Y2 2'/2 2'l'a ?1, x:v" 6.4 
F-261U 24.0 CT 8 1500 U Leads 4Ya 3Y" 3% 2314 23/4 ~{6 x K6 7.4 
F-401U 24.0 CT 10 1500 U Leads 4% 3Y" 33/4 23/4 3 3/a X X, 8.0 
F-226U 24.0 CT 12 1500 U Leads 4r" 33A 4Ya 3 3'14 3/a x:v" 1 0.4 
F-57Xt 25.2 CT 1 1500 X Leads 1')1, 3)1, 2 2'Y" - :v" 1.5 
F-41X:j:+ 25.2 CT 2 1500 X Leads 2'%2 4 2'14 3r" - :v" 2.2 
F-56X 25.2 CT 2.8 1500 X Leads 22)52 4 2Y4 3r" - )), 2.5 
F-119X 26.8 CT 0.15 1500 X Leads P/a 23/a lY2 2 - )), .45 
F-12OX 26.8 CT 0.5 1500 X Leads 1')1, 3'14 2 2'X, - :v" 1.3 
F-4OX:j:+ 26.8 CT 1 1500 X Leads 1 'X, 3X, 2 2% - :v" 1.3 
F-55X+ 26.8 CT 1.7 1500 X Leads 2% 4 2'14 3r" - :v" 2.3 
F-121X 28.0 CT .085 1500 X Leads lX, 2){, 1% PA - ;1(, .25 
~"-~~:!~ 2e.Q C: .175 1500 X Leads 1 ~!~ 23/. 1V2 2 - 3,(, .35 
F-123X 28.0 CT .300 1500 X Leads 1% 2 'X, 1% 23/a - y,; .6 
F-124X 28.0 CT .800 1500 X Leads 1')1, 3'14 2 2'X, - )), 1 
F-184X 28.0 CT 1 1500 X Leads 2%2 33/4 2Ya 2';1(, - 11', 1.4 
F-185U+ 28.0 CT 2 1500 U Leads 3){. 2Y2 2Y" 2 2'14 :v" x 3/a 2.9 
F-187U 28.0 CT 4 1500 U Leads 3Y2 2'l'a 3){, 2'14 23/4 Y" x;l(, 5.3 
F-262X 30.0 CT 1 1500 - X Leads 2'14 3'){, 1')1, 3Ya - :v" 1.5 
F-21 OX 30.0 CT 1.7 1500 X Leads 2% 4 2V4 3r" )), 1.55 
F-263U 30.0 CT 2 1500 U Leads 3 2'/2 2r" 2 2% )1, x;l(, 3.2 
F-264U 30.0 CT 4 1500 U Leads 33/4 3Ya 3% 2Y2 2% )1, x;l(, 5.7 
F-265U 30.0 CT 6 1500 U Leads 4Ya 3Y" 3Y2 23/4 23/4 )1, x;l(, 7.4 
F-266U:t 30.0 CT 8 1500 U Leads 4Y2 33/4 4 3 3 )1, x;l(, 10 
F-227X:j: 35.0 CT .065 1500 X Leads 1;1(, 2){, 1)1, 13/4 - :v" .3 
F-188X 35.0 CT .1 1500 X Leads 1% 2';1(, lY" 23/a - :v" .35 
F-228X:j: 35.0 CT .3 1500 X Leads 1% 2 ':v" 15/a 23/a - :v" .6 
F-189X 35.0 CT .5 1500 X Leads 2)1, 3'l{, 1 'X, 3Ya - :v" 1 
F-54X+ 35.0 CT 1.5 1500 X Leads 2'%2 4 2'14 3r" - :v" 2.2 
F-190U 35.0 CT 2 1500 U Leads 3% 2')), 23/4 2'14 2~a )1, x;l(, 3.5 
F-191U 35.0 CT 4 1500 U Leads 3'X, 3:v" 3:v" 23/4 2V2 )1, X ;1(, 6 
F-267U 35.0 CT 6 1500 U Leads 4Ya 3Y" 3'/2 23/4 23/4 )1, x;l(, 7.4 
F-268U 35.0 CT 8 1500 U Leads 4Y2 33/4 4'14 3 3Y4 )1, x;l(, 11 
F-269U 35.0 CT 10 1500 U Leads 5'14 43/a 4Ya 3Y2 23/4 )1, x;l(, 12 
F-27OX 40.0 CT 1 1500 X Leads 2r" 4 2'14 3J{, - :v" 2.6 
F-271U 40.0 CT 2 1500 U Leads 33/a 2'X, 27/a 2'14 2% )1, x;l(, 4 
F-272U 40.0 CT 4 1500 U Leads 33/4 3V8 3Y2 2% 2'l'8 )1, x;l(, 6.4 
F-273U 40.0 CT 6 1500 U Leads 4Y2 331<1 4 3 3 )1, x;l(, 10 
F-274U 40.0 CT 8 1500 U Leads 4Y2 33A 4'14 3 35/a )1, x X, 10.5 
F-275U 40.0 CT 10 1500 U Leads 5 '/4 43/8 4Y2 3Y2 3'14 )1, x;l(, 14.5 
F-276X 50.0 CT 1 1500 X Leads 2r" 4 2'14 3r" - :v" 2.4 
F-277U 50.0 CT 2 1500 U Leads 33/4 3Y8 27/8 2% 23/8 )1, x:v" 4.7 
F-278U 50.0 CT 4 1500 U Leads 4% 3Y" 3Y2 23/4 23/4 1<, X 11', 7.4 
F-58A 50.0 CT 5 1500 A Leads 4% 3'J{, 4Y2 3 33/a 3/a x:v" 10 
F-59X 60.0 CT .4 1500 X Leads l'J{, 3J{, 2 2'X. - X. 1.3 
F-279U 60.0 CT 1 1500 U Leads 3 2Y2 25/a 2 2% )1, x:v" 3.4 
F-280U 60.0 CT 2 1500 U Leads 33/4 3% 3Ya 2Y2 25/a 1<, x:v" 5.6 
F-281U 60.0 CT 4 1500 U Leads 4Y2 33/4 4 3 3 )1, x:v" 10 
F-282U 60.0 CT 6 1500 U Leads 5V4 43/a 4Ya 3% 2'l'a 1<, x X, 12.5 
F-283U 70.0 CT 1 1500 U Leads 3% 2 ':v" 2% 2Y4 2'14 J{, x:v" 4 
F-284U 70.0 CT 2 1500 U Leads 331<1 3% 3Y2 2Y2 27/a )1, x 11', 6 

§ SialiC shield. t Tapped primary to produce lower voltages. ':f: 60 cycle operation. + Available 115/230 PRI. 

EEM 1983 For manufacturers' sales offices refer to Manufacturers &. Sales Offices Directory 1·2667 



5600 TRANSFORMERS 5600 

[8 TRIAD-UTRAD 
Litton Standard Products POWER TRANSFORMERS 
Dept. EM, 1124 East Franklin Street, Huntington, IN 46750' Phone: (219) 356-6500 • TWX: 810-333-1532 

MICROPROCESSOR POWER TRANSFORMERS 
DUAL C.T. SECONDARIES, 11SV PRIMARY/SO/60 Hz 
F234Z-F245U HAVE 2 ISOLATED WINDINGS 

Secondary 
RMS Connections 

Case Dimension Triad Test Case or Lead 
Part No. Volts Amps Voltage Type Holes Used H W D 

F-234Z* 12.0 CT .1 1500 Z Lugs 1:va 2 Hi'6 
F-235Z* 12.0 CT .25 1500 Z Lugs 2 2:va Hi'6 

~Z* 12.0 CT .5 1500 Z Lugs 2~6 2Ya 1% 

~237Z:j: 12.0 CT 1 1500 Z Lugs 2:va 21316 2li'6 
F-238U* 12.0 CT 2 1500 U Lugs 2V2 3 23i'6 
F-239U* 12.0 CT 4 1500 U Lugs 3Vs 33,4 23,4 

F-240U* 12.0 CT 6 1500 U Lugs 3V2 4Va 3li'6 
F-241U* 18.0 CT 1 1500 U Lugs 2V2 3 2V2 
F-242U* 18.0 CT 2 1500 U Lugs 3Vs 3% 3Va 
F-243U* 18.0 CT 4 1500 U Lugs 3% 4Vs 3% 
F-244U* 18.0 CT 8 1500 U Lugs 33,4 4V2 4 
F-245U:j: 18.0 CT 12 1500 U Lugs 4% 5~ 4% 
F-194X 32.0 CT .050 1500 X Leads 1% 2Ya 1% 

15.5 CT .200 
F-195X 32.0 CT .250 1500 X Leads 2V4 30/4 1Ya 

15.5 CT .750 
F-196U 32.0 CT 1 1500 U Leads 3% 213i'6 25/a 

15.0 CT 2 
F-197U 32.0 CT 1 1500 U Leads 33,4 3Va 21~6 

15.0 CT 4 
F-198U 32.0 CT 1 1500 U Leads 33,4 3Va 33i'6 

15.0 CT 6 
F-199U 32.0CT 1 1500 U Leads 4Va 3K6 3V2 

15.0 CT 10 

Mounling Dimension 
MW MD 

13,4 -
2 -
2:va -
2:va -
2V2 2 
3Va 2% 
2V2 2% 
2Va 2 

3Jf~ 2 
33,4 2% 
33,4 20/4 
4% 23ft! 
2% -
3Va -

2% 2% 

2V2 2% 

2V2 23,4 

23/4 23,4 

Mounting Max. Unil 
Hole Size WI. Lbs. 

3i'6 .~-
3i'6 .6 

3i'6 .9 

3i'6 1.1 

:va X 3i'6 2.2 

:va X 3i'6 4.3 

:va X 3i'6 5.4 __ 

o/a X 3i'6 2.2 

:va X 3i'6 4,~ 
31s X 3{6 5.2 

:va X 3i'6 8.3 

o/a X 3i'6 11.9 

3i'6 .45 

3i'6 1.3 

~6 X 3i'6 4 

~6 X 3i'6 4.7 

~6 X 3i'6 6.2 

~6 X 3i'6 7.4 

• Woodlngs may be connected In senes to obtain thelf combined voltage when properly phased. Currenl will be equal 10 the current of Ihe lowest winding. 
Example: Two 6.3V windings @ 2A in series would be 12.6V @ 2A. Windings may also be connected in parallel to obtain combined current. Example: Two 
6.3V windings @ 2A in parallel would be 6.3V @ 4A. If Tapped primary 105-115-125. * 60 cycle operation. 

DUAL C.T. SECONDARIES/PRIMARY 230V, 50/60 Hz 
Secondary 

RMS Connections 
Case Dimension Mounting Dimension Triad Test Case or Lead Mounting Max. Unit 

Part No. Volts Amps Voltage Type Holes Used H W D MW MD Hole Size WI. Lbs. 

F-395X 32.0 CT .250 1500 X Leads 2V4 33,4 Ha 3Va - 3i'6 1.3 
15.0 CT .750 

F-396U 32.0 CT 1 1500 U Leads 3:va _ 213i'6 2% 2% 2V4 ~6 X 3i'6 4 
15.0 CT 2 

F-397U 32.0CT 1 1500 U Leads. 30/4 3Ve 2% 2V2 2% ~6 X 3i'6 4.7 
15.0 CT 4 

TRIPLE SECONDARIES, 11SV PRIMARY, 60 Hz ONLY (3 ISOLATED WINDINGS) 

Secondary RMSTest Case Case Dimensions Mig. Hole Max. Unit 
Type No. Volts Amps Voltage Type Connections H W D MW Size Wt. Lb •• 

F-295Z .1 1500 Z Leads 13,4 2 1 V2 13,4 3i'6 .4 
F-296Z .15 1500 Z Leads 11~6 2% 11/2 2 3{6 .§..-
F-297Z 12VCT-12V .25 1500 Z Leads 11~6 2K6 1% 2 3{6 -.:!-
F-298Z 

15V 
.5 1500 Z Leads 2% 33,4 Ha 3 3{6 1.3 

F-299X 1.5 1500 X Leads 2~6 4 2% 3~6 3{6 2.3 

TRIPLE SECONDARIES, 11S-230V PRIMARY, 50-60 Hz (3 ISOLATED WINDINGS) 

F-3295Z 
F-3297Z 
F-3298Z 

1,2668 

.1 1500 Z 
12VCT-12V .25 1500 Z 15V 

.5 1500 Z 

Leads 13,4 

Leads 231s 
Leads 

. 8I~5VDC 

.~oo::::: 
unregulated 

2% 

2 

2Ys 
2% 

1V2 
1% 
2 

13,4 3{6 .41 
2% 3{6 .8 __ 

2% 3{6 1.25 

_ REG ~"VDC 

5~allm'''VDC .0 REG 

. ; 

-15VDC 
regulated 

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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TRANSFORMERS rn TRIAD-UTRAD 
Litton Standard Products 

Dept. EM, 1124 East Franklin Street, Huntington, IN 46750 - Phone: (219) 356-6500 - TWX: 810-333-1532 

STEPDOWN AUTOFORMERS/50-60 Hz 

50 .43 1500 X 

N-40X 100 .87 1500 X 

N-100MG 100 230 .65 1500 MG 6' 3 Wire, Cord 2% 2% 
Plu & Socket 

N-250MG 250 115 230 1.1 1500 MG 6' 3 Wire, Cord 2112 3% 
Plug & Socket 

N-500MG 500 115 230 2.2 1500 MG 6' 3 Wire, Cord 3 3% 
Plug & Socket 

N-1 1000 115 230 4.35 1500 MG 3112 4% 

LOW VOLTAGE RECTIFIER/TRANSISTOR DRIVE VOLTAGE, 50-60 Hz 
RMS Mounting 

Triad Primary Secondary AC DC Volts Test Case Case Dimension Dimension 
Part No. Volts VOlts Amps HallWaye Bridge Voltage Type Connections H W D MW MD 

F-94X 115t 10-20 CT -40 CT .035 15 30 1500 X Leads 1% 23/a 13/a 2 -
F-90X ~~~! 10-20 CT -40 CT .1 15 30 1500 X Leads 1% 21K6 10/a 23/a -
-"' .. - of"" 1"11"\"", "",..., ~ 15 ~n .. ,:nn )( Lat:lds 2J~~ '>IV. 2 3V~ -...--;,oIA 11;)1 I v-..r::::.v v I - .... v V I • .;0 '"'U , .... vv 'V' (10 

F-93X 115t 10-20 CT -40 CT .75 15 30 1500 X Leads 21%2 4 2% 3~6 -
F-92A 115t 10-20 CT -40 CT 1.0 15 30 1500 A Leads 3K6 22)1'2 3 2 2K6 

(2 Holes) 
F-394X 230 10-20 CT -40 CT .035 15 30 1500 X Leads 13/a 23/a 13/a 2 -
F-390X 230 10-20 CT - 40 CT .1 15 30 1500 X Leads 1% 2W6 1% 231a -
F-391 X 230 10-20 CT -40 CT .3 15 30 1500 X Leads 2% 31K6 2 3Ya -
F-393X 230 10-20 CT -40 CT .75 15 30 1500 X Leads 2% 4 2% 3~6 -
F-392A 230 10-20 CT -40 CT 1.0 15 30 1500 A Leads 3K6 22)1'2 3 2 2K6 

UNIVERSAL RECTIFIER POWER/PRIMARY 117V, 50-60 Hz 
Secondary DC Amps RMS Mounting 

Triad Secondary No.1 FullWaye Secondary No.2 Test Case Connec- Case Dimension Dimension 
Part No. AC Volts CT Bridge ACVoits DC Amps Volts Type tions H W D MW MD 

F-202U 11.0 to 29.5 2.0 1.25 - - 1000 U Lugs 3 2Y2 3 2 2Ya 
F-203U 12.0 to 30.0 4.0 2.0 - - 1000 U Lugs 331a 21K6 3% 2114 2% 
F-204U 11.5 to 29.0 8.0 4.0 - - 1000 U Lugs 3% 3Va 4Va 2Y2 2~a 
F-205U 12.0 to 29.5 12.0 6.0 - - 1000 U Lugs 411a 3K6 5Ya 2% 3% 

RMS Mounting 
Triad Primary Secondary AC DC Volts Test Case Connec- Case Dimension Dimension 

Part No. Volts Volts Amps HallWaye Bridge Voltage Type tions H W D MW MD 

F-47U 115 0-17-18 3 6-7 13-14 1500 U Leads 3 2Y2 2% 10/a 23/a 
F-347U 115/230 
F-48U 115 0-17-18 6 6-7 13-14 1500 U Leads 3% 3K6 3K6 2Y2 21K6 
F-49U 115 36' 3 13 26 1500 U Leads 40/a 3% 3% 3 3K6 

36' 3 13 26 
F-60U 115 0-6.5-13-19.5-26 3 9 18 1500 U Leads 331a 21K6 2% 2% 2K6 
F-360U 115/230 - - - - - - - - - - - -
F-61U 115 0-24-27-30-33-36 3 13 26 1500 U Leads 3% 3Ya 3V4 2Y2 2% 
F-361U 115/230 - - - - - - - - - - - -
F-67U* 110-120 0-24-27-30-33-36 8 13 26 1500 U Leads 4% 3% 431a 3 3~6 
F-64U 115 0-7-8-9 7 - 5-6-7 1500 U Leads 3% 2% 2% 2% 2K6 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2669 
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[8 TRIAD-UTRAD 
Litton Standard Products 
Dept EM, 1r124 East Franklin SI., Huntington, IN 46750 
Phone: (219) 356-6500 - TWX: 810-333-1532 

TRANSFORMERS 

, 
B 

LOW-VOLTAGE, LOW-CURRENT PLUG-IN PRINTED CIRCUIT POWER 
115V, 50-60 Hz PRIMARY/DUAL SECONDARIES* 

Output Secondary Dimensions Mtg. 
Cat. No. Fig. Watts Series Connection Parallel Connection H W D L A B Dim. 

F-131P 8 1Y2 8V CT @ .188A 4V@ .376A 1Ye 1~ 1~2 12~4 ~6 1 -
F-139P 8 1Y2 12.6V CT @ .12A 6.3V@ .24A 1Ye 1~ 1~2 1~ ~6 1 -
F-132P 8 1Y2 15V CT @ .10OA 7.5V@ .20OA 1Ye 1~4 1~2 12~4 ~6 1 -
F-150P 8 1112 17V CT @ .085A 8.5V@ .17OA . 1Ye 1~ 1~2 1~4 ~6 1 -
F-138P 8 1Y2 25.2V CT@ .06A 12.6V @ .12A 1Ye 1~4 1~2 12~4 ~6 1 -
F-133P 8 1Y2 30V CT @ .050A 15V@ .100A 1Ye 1~ 1~2 1~4 ~6 1 -
F-160P 8 1Y2 34V CT @ .045A 17V@ .090A 1Ye 1~4 1~2 1~ ~6 1 -
F-135P 8 1Y2 76V CT @ .020A 38V@ .040A 1Ye 1~4 1~2 1~4 ~6 1 -
F-149XP A 4Y2 12.6V CT @ .35A 6.3V@ .70A 1~4 2% 1% 1~ 1~2 1~2 2 
F-142XP A , 4Y2 15V CT @ .300A 7.5V@ .600A 1~4 2% 1% 1~ 1~2 1~2 2 
F-161XP A 4Y2 17V CT @ .264A 8.5V@ .528A 1~ 2% 1% 1~4 1~2 1~2 2 
F-148XP A 4Y2 25.2V CT @ .178A 12.6V @ .356A 12~4 23/8 1% 14~4 1~2 1~2 2 

F-143XP A 4% 30V CT@ .15OA 15V@ .300A 12~4 23/8 1% 14~ 1~2 1~2 2 
F-162XP A 4% 34V CT @ .132A 17V@ .264A 12~4 2% 1% 14~4 1~2 . 1~2 2 
F-147XP A 4Y2 40V CT @ .112A 20V@ .224A 12~4 2% 1% 1~ 1~2 1~2 2 
F-144XP A 4Y2 54V CT @ .084A 27V@ .168A 12~4 23/8 1Y4 1~4 1~2 1~2 2 

F-159XP A 7Y2 12.6V CT @ .60A 6.3V @ 1.2A 14J(4 21316 1% 16)(. 1~2 1~6 2% 
F-152XP A 7Y2 15V CT @ .500A 7.5V @ 1.000A 14J(4 2% 1% 16J(4 1~2 1~6 2% 
F-163XP A 7Y2 17V CT @ .441A 8.5V@ .882A 14J(4 21316 1% 16J(4 1~2 1~6 2% 
F-158XP A 7Y2 25.2V CT @ .30A 12:6V@ .60A 14J(4 2% 11~2 16J(4 1~2 1~6 2% 

F-153XP A 7Yz 30V CT @ .25OA 15V@ .500A 14J(4 2% 1% 1% 1~2 1~6 2% 
F-164XP A 7% 34V CT.@ .2~'lA 17V@ .440A 14J(4 2'316 11~2 16J(4 1~2 1~6 2% 
F-154XP A 7Y2 54V CT @ .140A 27V@ .280A 14J(4 2% 1% 16J(4 1~2 1~6 2% 

115-230V, 50-60 Hz DUAL PRIMARY* /DUAL SECONDARIES* 
F-3132P 8-1 1 Yz 15V CT @ .1A 7.5V@ .200A 1Ye 1% 1Ye 1% 1~4 1 1% 
F-3142XP A-1 4% 15V CT@ .3A 7.5V@ .600A Pie 2% 1 Y4 15k % H(4 2 
F-3152XP A-1 7Yz 15V CT @ .5A 7.5V@ .100A 1% 2% 16J(4 Hi6 % 11~6 2% 

F-3143XP A-1 4Yz 30V CT @ .150A 15V@ .30OA 1% 2% 1% 1% % 1~ 2 
F-3153XP A-1 7Yz 30V CT @ .250A 15V@ .500A 10/e 21316 16J(4 1K6 Y4 1% 23k 
F-333P 8-1 1 Yz 30V CT @ .050A 15V@ .100A 1Ye - 1Ye 1% 1~ 1 -
F-349XP A-1 4Yz 16V CT @ .28OA 8V@ .560A 1% 2% 1% 1% % 1~ 2 

F-359XP A-2 10 24V CT @ .450A 12V@ .900A 15k 2% Hi6 He % 1~6 2% 
F-'362XP A-2 10 20V CT @ .500A 10V@ 1.0A 15k 2% 1K6 He Y4 1~6 2% 

PLUG-IN PRINTED CIRCUIT POWER TRANSFORMERSI 

Wt. 
OZ. 

3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 

7.5 
7.5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 

10.5 
10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

4.0 
6.5 

11.0 

6.5 
11.0 

4.0 
6.5 

11.0 
11.0 

115V, 50-60 Hz PRIMARY/TRIPLE OUTPUT SECONDARIES FOR +15V AND ±5V DC 
Output Secondary Dimensions Mtg. Wt. 

Cat. No. Fig. WattB Series Connection Parallel Connection H W D L A B Dim. OZ. 

F-165P 8 1Yz 24V CT @ .025A 9V CT @ .10OA 1Ye 1~4 1~2 1~4 1~4 1 - 3.5 
F-167P 8 1Yz 32V CT @ .020A 15V CT @ .0aOA 1Ye 1~4 1~2 1~4 % 1 - 3.5 
F-168XP A 4Y2 32V CT @ .050A 15V CT @ .195A 12~4 2% 1% 14~4 % 1~2 2 7.5 
F-166XP A 7Y2 24V CT @ .125A 9VCT@ .500A 14J(4 2'316 11~2 16J(4 % W6 2% 10.5 
F-169XP A 7Yz 32V CT @ .100A 15V CT @ .287A 14J(4 2'316 11~2 16J(4 .% 1~6 2% 10.5 

PLUG-IN PRINTED CIRCUIT AUDIO TRANSFORMERS 
Output Primary Secondary Primary D.C. Dimensions WI. 

Cat. No. Fig. M.W. Impedance Impedance Unbalance H W D Pin Dimension OZ. 

TY-141P 8 100 10,000 CT 10,000 CT 4 rna. o/e '316 lU2 316 .042 1 
TY-142P 8 100 10,000 CT 2,000 CT 4 rna. % % % 316 -042 1 
TY-147P 8 100 150CT aOOCT 15 rna. o/e 1316 lU2 316 .042 5 

• Two 'isolated windings. 

1-2670 For. manufacturers' sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 
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TRANSFORMERS rn TRIAD-UTRAD 
Litton ,Standard Products 
Dept. EM, 1124 East Franklin Street, Huntington, IN 46750 
Phone: (219) 356-6500 • TWX: 810-333-1532 

!SOlAT!ON/50Q 60 Hz ALL ISOLATION UNITS HAVE STATIC SHIELDS 

Output Secondary AC RMS Lead Mounting 
Watts Primary Volts' Test Case Holes Case Dimensions Dimensions 

Type No. (VA) Volts +5% Amps Voltage Type Connections Used H W D MW MD 

N-48X 15 115 115 '.13 1500 X Leads - 11X6 3X6 2 21~6 -
N-51X* 35 115 115 .3 1500 X Leads - 2152 31J{6 21/0 3Vo -
N-68X 50 115-230§ 115 .435 1500 X Leads - 2152 31J{6 2Vo 3Vo -
N-53M 85 115 115 .74 1500 M 6' Cord, Plug & Socket - 3% 23J32 30/0 2% 2% 

N-54M 150 115 115 1.3 1500 M 6' Cord, Plug & Socket - 3~s 3%2 4% 2V2 3 

N-73A 150 115 115-230§ .65 1500 A Leads 1 3~0 3152 3~s 2V2 23,4 

N-67A 150 115-230§ 115 1.3 1500 A Leads 2 3~0 3152 4Vo 2V2 3 
N-55M 250 115 115 2.17 1500 M 6' Cord, Plug & Socket - 4% 31X6 5 3 3~0 
N-55MGf - 115 - - - - - - - - - - -
N-66A 250 115-230§ 115 2.17 1500 A Leads 2 45/0 3% 4 51s 3 3% 

N-469A* 50 220-440§ 115 .435 1500 A Leads 1 3~6 22J32 2V2 2 Hi'6 
N-471A* 300 220-440§ 115 2.6 2000 A Leads 1 4% 31X6 4% 3 33/0 

CONTROL TRANSFORMERS/6V, 12V, 24V SECONDARIES 
Triad Secondary VA Case Con nec- Height Base Mounting Shpg. Wt. 

Part No. Primary Parallel 

F-105Z 6V@2A 
F-106Z 6V@4A 
F-107Z 12V@ 4A 
F-398U 12V @ 6A 
F-108U 12V @ 8A 
F-399U 115V/230V 12V@ 12A 
F-109U 50/60 CPS 12V@ 16A 
F-211Z on all 24V@ .5A 
F-212Z 24V@ 1A 
F-213Z 24V@2A 
F-214U 24V@4A 
F-400U 24V@ 6A 
F-215U 24V@ BA 

MINIATURE AUDIO 
TRANSFORMERS 

Series 

12V @ 1A 
12V @ 2A 
24V@ 2A 
24V@ 3A 
24V@4A 
24V@ 6A 
24V@ 8A 
48V @ .25A 
48V @ .50A 
48V@ 1A 
48V@2A 
48V@3A 
48V@4A 

Rating Type lions Overall 

12 Z Lugs 3% 
24 Z Lugs 23/4 
4B Z Lugs 3Vo 
72 U Lugs 3V2 
96 U Lugs 3V2 

144 U Lugs 33/4 
192 U Lugs 4Vo 
12 Z Lugs 2X6 
24 Z Lugs 23/4 
48 Z Lugs 3J{6 
96 U. Lugs 33J32 

144 U Lugs 33/4 
192 U Lugs 4%2 

DC Resistance Overall Frequency 
Type Power Matching Impedance Pri- Sec- Turns Response 
No. Output Application Primary Secondary mary, ondary Ratio ±3DB 

T-1X* 1MW Line or Mike to Grid 600/250/50 50,000 80 3200 1 :9.16 60-15,000 

T-31X* 10MW Line to Line 600/250/50 600/250/50 55 80 1 :1 5't15,QOO .'. 
T-34X 20MW Transistor or Line to 500 CT 500 CT/ 45 55 1 :1.03 50-20,000 

Transistor or Line 2 MA. D.C. 125§ 

T-35X 10MW Transistor or Line 600CT 2000 CT/ 68 200 1 :1.7 50-20,000 
to Transistor 1 MA. D.C. 500§ 

TELEPHONE COUPLING TRANSFORMERS 
Fig. Primary Secondary Dimensions 

Cat. No. No. Application Impedance Impedance A B C D E F 

TY-300P B Hybrid' 600 600/600t .63 .75 .55 .421 .187 .375 

TY-301P B Coupling 600 900 .63 .75 .55 .421 .375 

TY-302P B Hybrid' 600 600/600 .75 1.00 .94 .781 .200 .400 

TY-303P B Bridging 4000 600 .63 .75 .55 .421 .375 

TY-304P B Coupling 600CT 600CT .63 .75 .55 .421 .187 .375 

TY-350P B Holding 2.0 hy @ 60 mao 1.19 1.44 .98 1.00 .63 
Coil 1.3 hy@ 100 maDC, 

180 ohms DCR 

• Two reQuired for hybrid operation. t Split winding; one wide band, one narrow band . 

Area 

2~s X 13/4 
3Vo X 2 
3% X 2% 
21~6 X 21~6 
2~s X 3 
3Vo X 3V2 
33/4 X 3V2 
21~6 X 1V2 
3Vs X 2% 
3% X 2% 
3~6 X 2~6 
3V. X 3V2 
33/4 X 3K6 

RMS 
Test Case 
Volts Type 

500 X 

500_ X 

500 X 

500 X 

G H 

.25 .203 

.25 .203 
.26 .203 
.25 .203 
.25 .188 
.25 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 

Dimension in Ibs. 

2% 1 
21~6 1 V2 
3Vo 2V2 

2% X 2% 41,4 
2V4 X 2% 4lt4 
2V2 X 2~s 5.9 
3 X 23/4 8 

2% .678 
21~6 1.05 
3Vo 1.55 

2% X 2% 3.24 
2V2 X 2~s 5.9 

23/4 X 3 6.06 

Mtg. 
Case Dimension Dimen 

H W D MW 

Sis 1~2 3/4 1 

~s 1~2 3/4 1" 
"" 

sis 1152 1){6 1){6 

% 1~2 3/4 1 

Wt. 
I J OZ. 

.020 .041 3.2 

.020 .041 3.2 
.020 .041 3.2 

.020 .041 3.2 

.018 .041 4.8 I 

.020 .040 4.8 [ 

1·2671 
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Litton Standard Products SPLIT PACK 
Dept. EM, 1124 East Franklin Street, Huntington, IN 46750. Phone: 219-356·6500. TWX: 810-333·1532 

Split Bobbin Transformer 
Triad-Utrad's new Split Pack split bobbin 

transformer increases the depth and versa
tility of Triad's already extensive line of PC 
board mounted transformers. liKe Triad's 
recent Flat Pack series, the Split Pack trans
formers are nonconcentrically wound-with 
primary and secondaries wound side by side, 
unlike the secondary-on-top-of-primary wind
ings of standard PC board transformers. Split 
bobbin winding and low capacitive coupling 
eliminate costly electrostatic shielding. The 
Split Pack's unique construction makes 
possible higher HiPot testing-2,500V rather 
than 1,500V. 

Triad Split Pack 
PRIMARY SECONDARY RATINGS (RMS) 

115V 115/230V 
6 PIN 8 PIN VA INDIVIDUAL SERIES PARALLEL 

F10-250 FS10-2S0 2.5 5V @ .25A 10V CT @ .25A 5V @ .SA 
F10-600 FS10-600 6 SV @ .6A 10V CT @ .6A SV @ 1.2A 
F10-1200 FS10-1200 12 SV @ 1.2A 10V CT @ 1.2A SV @ 2.4A 
F12-200 FS12-200 2.S 6.3V @ .2A 12.6V CT @ .2A 6.3V @ .4A 
F12-500 FS12-S00 6 6.3V @ .SA 12.6V CT @ .5A 6.3V @ 1.0A 
F12-1000 FS12-1000 12 6.3V@1.0A 12.6VCT@ 1.0A 6.3V@2.0A 
F16-1S0 FS16-1S0 2.S BV @ .1SA 16V CT @ .1SA BV @ .3A 
F16-400 FS16-400 6 BV @ .4A 16V CT @ .4A BV @ .BA 
F16-800 FS16-800 12 BV @ .BA 16V CT @ .BA 8V @ 1 .6A 
F20-120 FS20-120 2.S 10V @ .12A 20V CT @ .12A 10V @ .24A 
F20-300 FS20-300 6 10V @ .3A 20V CT @ .3A 10V @ .6A 
F20-600 . FS20-600 12 10V @ .6A 20V CT @ .6A 10V @ 1.2A 
F24-100 FS24-100 2.S 12V @ .1A 24V CT @ .1A 12V @ .2A 
F24-2S0 FS24-2S0 6 12V @ .2SA 24V CT @ .2SA 12V @ .SA 
F24-S00 FS24-S0012 12V @ .SA 24V CT @ .SA 12V @ 1.0A 
F28-8S FS28-8S 2.S 14V @ .OBSA 2BV CT @ .OBSA 14V @ .17A 
F28-200 FS28-200 6 14V @ .2A 2BV CT @ .2A 14V @ .4A 
F28-420 FS28-420 12 14V @ .42A 2BV CT @ .42A 14V @ .B4A 
F36-65 FS36-6S 2.S 1BV @ .06SA 36V CT @ .06SA 1BV @ .13A 
F36-170 FS36-170 6 18V@ .17A 36vcr@ .17A 1BV@ .34A 

_F3_6_-3_S0 __ FS_3_6-_3S--"0 __ .:..:12'--_-.e1BV @ :3~_A ___ 36V..2!...@ _'~c-"SA,-,--_-,1..:....BV:.....:@ .7A 

--
en 
til 

r-:-c-, 

dbdb 
CLEARANCE HOLE 

VA H w L ML A B C WT 
2.S 1-3/16 1-1/8 1-3/8 .2S0 .2S0 1.20 .2S 
6 1-S/16 1-S/16 1-S/8 1-1/16 .2S0 .3S0 1.280 .44 

12 1-7/16 1-9/16 1-7/8 1-1/4 .300 .400 1.410 .70 

PRI SEC 

6 PIN 

PRI SEC 

8 PIN 

Specifications: 
Dual Primaries-

115/230V, 501400 Hz 
Split Bobbin-side by 

side windings re
duce interwinding 
capacitance and 
eliminate the need 
for a static shield. 

Hi-Pot-2,500V RMS 
is standard. 

Terminals-are 
precision spaced. 

5600 
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5600 TRANSFORMERS 5600 

FLAT PACK POWER rn TRIAD-UTRAD 
Litton Standard Products 
Dept. EM. 1124 East Franklin Street. Huntington. IN 46750 

Phone: (219) 356-6500 - 810-333-1532 

Triad-Utrad's Flat Pack power transformer is de
signed to meet the needs of low clearance printed circuit 
board and solid state power designs. These new units can 
also be used for control and instrumentation applications. 
Voltages and currents were chosen for widely used power 
applications and could be used in single or dual output 
supplies. The Triad-Utrad Flat Pack has a unique con
struction feature allowing them to pass a 2000V HiPot 
test. 

115-230 volts, 50-60 Hz, Dual Primary, Dual Secondary 

TYPE NO. OUTPUT WATTS INDIVIDUAL 

FP10-600 
FP10-1200 

FP12-475 
FP12-950 

FP16-375 
FP16-750 
FP20-300 
FP20·600 

FP24·250 
FP24·500 

FP30·200 
FP30·400 
FP34·170 
FP34·340 

FP40·150 
FP40·300 
FP56-100 

. FP56·200 

FP88·65 
FP88·130 

FP120·50 
FP120·100 

FP230·25 
FP230·50 

w 

OUTPUT WATTS 

6 
12 

6 
12 

6 
12 

6 
12 

6 
12 

6 
12 
B 

12 
6 

12 
6' 

12 

B 
12 

B 
12 

6 
12 

6 
12 

SV@ .6A 
sv @ 1.2A 

B.3V @ .47SA 
6.3V @ .9SA 

8V @ .37SA 
8V@ .7SA 

10V @ .3A 
10V @ .6A 

12V @ .2SA 
12V @ .SA 
lSV @ .2A 
lSV @ .4A 
17V @ .17A 
17V @ .34A 

20V @ .1SA 
20V@ .3A 
28V @ .1A 
28V@ .2A 

44V @ .06SA 
44V @ .13A 

BOV @ .OSA 
BOV @ .1A 

11SV @ .02SA 
11SV @ .OSA 

.020 typ. 

~.041tJP' 

T 

L~ 

H 
.87S 

1.062 

W 
1.S62 

2.000 

SERIES 

10VCT @ .6A 
10V CT@ 1.2A 

12.6V CT @ .47SA 
12.BV CT @ .9SA 

16V CT @ .37SA 
16V CT@ .7SA 
20VCT@ .3A 
20VCT@ .6A 
24V CT @ .2SA 
24VCT@ .SA 
30VCT@ .2A 
30V CT@ .4A 
34V CT@ .17A 
34VCT @ .34A 

40VCT@ .1SA 
40VCT@ .3A 

S6VCT@ .1A 
S6VCT@ .2A 

88V CT @ .OBSA 
88V CT@ .13A 

120V CT @ .OSA 
120VCT@ .1A 
230V CT @ .02SA 
230V CT @ .OSA 

SECONDARY 
PARALLEL 

SV @ 1.2A 
SV@2.4A 

B.3V@ .9SA 
B.3V @ 1.9A 

BV@ .7SA 
BV @ 1.SA 

10V @ .6A 
10V @ 1.2A 

12V @ .. SA 
12V @ 1.0A 
lSV @ .4A 
lSV @ .BA 

17V@ .34A 
17V @ .6BA 

20V@ .3A 
20V @ .6A 
28V @ .2A 
28V@ .4A 

44V @ .13A 
44V @ .26A 

60V @ .1A 
60V @ .2A 

11SV @ .OSA 
11SV @ .1A 

1 ·25Or8f. 

I""B~.-t-I"1 

L 
1.87S 

2.S00 

T 
H I 
~ '-------' 

A 
1.600 

2.000 

B 
.37S 

.SOO 

PlI SEC 

Specifications: . 
Flat Pack = allows 

1" card spaci ng for 
6VA units or 1-1/4" 
for 12VA units 

Dual Primaries = 
115/230V,50/60HZ 

Split Bobbin = side 
by side windings 
reduce interwinding 
capacitance and 
eliminates the need 
for a static shield 

Semi-Toroidal 
Construction 
reduces radiated 
magnetic fields and 
results in balanced 
windings 

Hi-Pot = 2000V RMS 
is standard 

Terminals are 
precision spaced 

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-2673 
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Selection Guide for 
TRW'Transformers 

STANDARD AUDIO TRANSFORMERS 
AND INDUCTORS 

Product 
Series Description 

Military Types' Grade 5 Metal Encased , 
BIH50 Ribbon style Kovar leads; compatible with transistor 

and IC flat pack styles. Transformers and Inductors. 
DO-T Flexible IV," Dumet leads. Ultraminiature 

transformers and Inductors for transistor cirCUitry. 
DO-T200 Plug-In - TO-5 pailern. Ultraminiature transformers 

and inductors for transistor style circuitry. 
DI-T Flexible IV," Dumet leads. Ultraminiature 

transformers and inductors for transistor circuitry. 
DI-T200 Plug-In - TO-5 pattern. Ultraminiature transformers 

and inductors for transistor cirCUitry. 
TOP-l000 Plug-In, .50 D by .35 High 

TOP-2000 Plug-In, .50 D by .5 High 

TOP-3000 Plug-In, .750 D by .52 High 

.. 
Military Types' Grade 4 Metal Encased , 

H Transformers - Full line 01 input, interstage and 
output tyoes for transistor and tube use. Chopper 
type transformers. 
Inductors - Range from .4 mHys to 450 Hys. 

FHA Low profile audio unit, straight 1" pin terminals for 
plug·in mounting. 

W Qualified to Mil Stds. print No.'s M2713-01A to 
(Mil Std) M27/11-01A. Inputs, Interstage and output types. 
.. 

MIlitary Types- Grade 5 Molded , 
SSO-P Transistor and tube type transformers. Input, 

Interstage, output and Inductors. 
SO·P Transistor and tube type transformers. Input, 

interstage, output and inductors. 
MTC Plug-In, MIL-T-27, transformers for telephone 

Interconnect and hybrid action. 

Industrial Types: Cased, Non-Hermetic 
I-DI-T Industrial versions of standard Ol-T types. 

I·DO-T Indust'ial versions of standard OO-T types. 

0 Excellent quality compact audio transformers and 
inductors, full iange of transistor and tube 
applications 

A Ultra compact wide band transistor and tube type 
transformers and inductors, hybrids and choppers. 

LS Linear standard transformers. Hi-fidelity, highest 
quality. Tube and transistor types. Includes low 
dis!. high efficiency, shielded types, hybrid 
transformers. Broadcast Qualitv. 

Industrial Types' Open Frame Non-Hermetic , 
SSO Flexible lead type transformers and Inductors for tube 

.and transistor application. Channel frame available. 
SO Small, broadband type, flexible lead type. Transistor 

and tube types. Channel frame available. 
PC Plug·in types for mounting on PC boards. Same 

electrical characteristics as standard ouncer, 
sub-ouncer and sub-sub-ouncer lines. 

TC Plug-in and lead type transformers and inductors 
for telephone interconnect 

300 Hz to 
250 kHz 
300 Hzto 
20 kHz 
300 Hz to 
20 kHz 
400 Hz to 
100 kHz 
400 Hz to 
100 kHz 
300 Hz to 
75 kHz 
150 Hz to 
75 kHz 
50 Hz to 
30 kHz 

30 Hz to 
20 kHz 

300 Hz to 
20 kHz 
300 Hz to 
10 kHz 

300 Hz to 
20 kHz 
200 Hz to 
20 kHz 
300 Hz to 
4kHz 

400 Hz to 
100 kHz 
300 Hz to 
20 kHz 
300 Hz to 
20 kHz 

10 kHz 
50 kHz 
7 Hz to 
50 kHz 

300 Hz to 
20 kHz 
200 Hz to 
20 kHz 
100 Hz to 
20 kHz 
200 Hz to 
20 kHz 
300 Hz to 
20 kHz 
100 Hz to 
10 kHz 

Max. 
Power 

80 mW 
@ 1 kHz 
500 mW 
@1 kHz 
100 mW 
@1 kHz 
500 mW 
@1 kHz 
500 mW 
@1 kHz 
.SW 
@1 kHz 

lW 
@1 kHz 
2W 
@1 kHz 

1 mWto 
10mW 

100 mW 
@300Hz 
2W 
@300Hz 

100 mW 
@300Hz 
250 mW 
@200Hz 
10mW 

500 mW 

500 mW 

1 Watt 

5 Watt 

Low level 
to SOW 

100mW 

250 mW 

lW 

250 mW 

100 mW 

1 mWto 
10mW 

STANDARD PULSE TRANSFORMERS 
Pulse Rise HI-Pot 
Width Time Volt-
Mlclo- Mlclo, DID;!' age MIL Type 

Type No. Ralio seconds seconds In 0 RMS Designalion Slrvlce. 
BIT-P 4:4:1 .05-100 .01-40 0·30 200 TP6RX4410CZ Coupling and 

Blocking Oscillator 
PIP 4:4:1 & .05-10 .01-.40 0·15 100 TP6RX4410CZ Coupl ing and 

5:3:1 TP6RX5310CZ Blocking Oscillator 
H·60 to H·68 4:4:1 & .05·10 .012·.40 0·25 100 TP7SX4410AZ Coupling and 

5:3:1 Blocking Oscillatol 
H·45 to H·57 1:1:1 & .05·25 .01·2 0·30 1250 TP7SXlll0 Coupling and 

5:3:1 Blocking Oscillator 
Higher Voltage, 
Tube, SCR, etc. 

STANDARD' POWER TRANSFORMERS 
AND INDUCTORS 

Ploduct 
Series Descrlplion 

Military Types 
DO-f400 Flexible lead ultraminiature power transformer. 

Hermetically sealed to MIL·T-27D Grade 5, 
Metal Clad. 

F,P MIL-T-27, Grade 5, low profile power transformers. 
115V. prl; sees deliver 2 to 30V. 

LL MIL-T-27 Inductors Grade 5. Axially leaded units. 
.365 D x .49 L. 

H Inductors. Hermetically sealed inductor to 
MIL·T·270 Grades 4 & 5. 

H Hermetically sealed to MIL-T·270. Grades 4 & 5. 
TranSistor, filament, inverter and plate type. 
Metal clad & molded. 

HIT Ultra-shielded power line isolation transformers. 
Hermetically sealed to MIL·T-270. Grade 4. 
0.1 mfd or less, effective coupling. 

MET Hermetically sealed metal clad to MIL-T-270 
Grade 4. For 400 Hz application to give min. size. 
Transistor, filament, universal types. 

N MIL St'd. filament & plate transformers per 
MIL-T-27D. Grade 4 (ruggedized) construction. 

NV Inverter transformer, miniature. Hermetically 
sealed to MIL-27D, Grade 4, Class V. 
Multiple outputs. 

PH/PV MIL-T-27 3·phase transformers; Grades 4 & 5. 
Electrostatically shielded isolation and 
multi-output transformers. 

SRC-1D Transformer, hermetically sealed to MIL-T-27D, 
Grade 4. Precision Scott-T reference. 

SRA Low Inductance, high current 
miniature molded inductors. 

SRB Low inductance, high current 
miniature molded Inductors. 

SRC Low Inductance, high current 
miniature molded inductors. 

Industrial Types 
CG High quality. Plate Transformers. 

Designed to AlEE. Rugged drawn steef cases. 
Vacuum Impregnated & compound filled. 

FT Channel frame, filament/transistor transformers. 
For 2.5 VCT to 48 VCT. From .04A to lOA. 

PF For photoflash and similar applications. Line and 
transistor Inputs. Power, Inverter & trigger types. 

R (Inductors). Replacement types, channel frame 
construction. Vacuum sealed to prevent corrosion. 

R Replacement type line adjusting and Isolation 
transformers. High reliability. Vacuum sealed to 
prevent corrosion. Housed in protective shells. 

380 Hz to 
2400 Hz 

400 Hz 

.25 Amps to 
3 Amps 

.017A to 
30A' 

50 Hz to 
2500 Hz 

50 Hz to 
400 Hz 

380 Hz to 
2400 Hz 

50 Hz to 
400 Hz 

10 kHz, 
20 kHz, 
50 kHz 

50/60 Hz 

60 Hz to 
400 Hz 

up to 100 
kHz up to 

15A' 
up to 100 
kHz up to 

15A' 
up to 100 
kHz up to 
13.6A" 

50/60 Hz 

50/60 Hz 

Trigger DC 
Inverter 
4V. VDC 
50/60 Hz 

30 rnA 
to SA· 

50/60 Hz 

Power 
Ringe 

400 mW 

lOW to 
30W 

30 I'Hys to 
5000l'Hys 
0.4mHyto 
450 Hyst 

1.2VAto 
5.0 KVA 

SOW to 
1200W 

1.4Wto 
240W 

7.5Wto 
400W 

32.5 VA 
to 

89 VA 

25W-360W 

6VA 

----
8 I'Hys to 

1250 
I'Hyst 

20 I'Hys to 
3000 

I'Hyst 
60 I'Hys to 

10,000 
I'Hyst 

100 VA 
to 

4950 VA 
7.5 VA to 

48 VA 
6 KV pulse 
to 15 KV 

pulse 
40Watt·Sec 

2mHys 
to 5 Hyst 
50 VA to 
2500 VA 

IN ADDITION TO THE NEEDS met by TRW stock audio and 
power components listed on this page, there are many unique 
applications that can be met with special units_ 

Our catalog audio line, for example, represents close to 500 
commercial and MIL grade components covering a frequency 
band from 5 Hz to 250 kHz, at levels of mWs to 250 Wand 
ranging in weight from 1120 oz_ to 16 lb. Our custom designs
which often can be MIL qualified by similarity - cover an even 
broader range of frequencies and power ratings. 
Custom power designs range from milliwalls to 100 kVA ca
pacity. They comprise temperature ranges from Class R (105°C) 
to Class U (higher than 170°C.) All types of mechanical and 
electrical configurations are available, and special engineering 
emphasis is placed on individual requirements_ 
Our engineering and laboratory facilities are uniquely equipped 
to handle customer problems in tough design areas such as 
shielding, corona, reliability, high voltage or miniaturization. 
Facilities are also available to produce. sample orders. 

TRW INDUCTIVE PRODUCTS DIVISION, 150 Varick Street, New York, NY 10013, Telephone: (212) 255-3500, TWX: 711l-581-2722 
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The BIT·250™ Line-An Advanced 
Development in Transformer Technology 

PACKAGING 
Size reduction without loss of perform
ance is achieved by major reduction of 
air gaps in the magnetic circuit. Core 
permeability closely approaches the the
oretical maximum for material and struc
ture. 

Materials, dimensions, and surface finish 
are identical with IC Flat Pack standards. 
Removable support protects terminal 
alignment prior to final assembly. This 
insulated support allows testing in con
ventional jigs. 

RELIABILITY 
Cylindrical bobbin-winding techniques 
eliminate corner stress normally found 
in fine-wire windings of conventional rec
tangular structures. 

Lead arrangements and terminations 
have been designed to maximum reliabil
ity under thermal shock and temperature 
cycling. 

FLEXIBILITY 
The stock units shown on facing page 
are designed to afford maximum flexibil
ity of application. 

Transformers are 7-terminal types, with 
center-tapped primaries and split sec
ondaries. When connected in parallel, 
split-winding secondaries provide Y4 the 
impedance and twice the DC current cap
ability as series connections. 

Inductors in the stock line include both 
single-winding and split-winding types. 

SPECIALS 
BIT-250's not found in the stock line will 
be designed to customer's requirements. 

o Special electrical parameters 

• 10 or more leads 
• Operation to 130°C per MIL Class 8. 

NOTES 
• FREQUENCY RESPONSE ±2 db, 300 

Hz - 250,000 Hz, @ 1 MW Ref. level. 

• DIELECTRIC STRENGTH tested @ 
200 V RMS. 

• MIL SPECS To complete MIL-T-27D 
Specs. Metal encased, ruggedized, 
Grade 5, Class R. 

• SHIELDING All units electromagnetic
ally self-shielded. 

• LEAD MATERIAL Tinned ribbon-style, 
solderable and weldable - MIL-STD-
1276C. 

TRANSFORMERS 

Pri 
BIT·250 MIL Imp!} 

Type No. Pari No. (CT) 

BIT-250·14 M271173-03 150 

BIT-250-18 M271173·04 300 

BIT-250·20 M27/173-05 400 

BIT-250-26 M27/173-06 500 

BIT-250·30 M27/173-07 600 

BIT-250-36 M27/173·08 1000 

BIT-250·40 M27/173·02 1500 

BIT-250·48 M27/173-09 2000 

BIT-250-56 M27/173-10 10K 

BIT-250·60 M271173-11 10K 

BIT-250-64 M27/173-12 10K 

BIT-250·70 M27/173-13 10K 

BIT-250·90 M27/173·01 25K 

INDUCTORS 

BIT-250 
Type No. MIL-Type 

BIT-250-03 TF5R20ZZ 
(2 Wdgs) 

BIT-250-05 TF5R20ZZ 
(1 Wdg) 

BIT-250-06 TF5R20ZZ 
(1 Wdg) 

BIT-250-09 TF5R20ZZ 
(2 Wdgs) 

u.s. Patent No. 3507039 

I 1% r% REF.1 " is r · ) Drc;~ He 

1= NON.CONDUCTIVE TEST & SHIPP~NG SUPPORT 
TO BE CUT FROM UNIT BEFORE ASSEMBLY 
(DO NOT TEAR BY HAND) 

.260 ±.o10 DIA 1" WEIGHT-l.l g 

DOT IDENTIFIES r----j-----,--
PRI. TERMINAL NO.1 

.260 ±.010 

~~~~~~--~j 
LEADS .004 x .016 RIBBON STYLE MIL. STD 1276C 

Power 
Level Turns Ratio 

mWfor (Series 
Sec Imp!) 5% Max Pri Conn.) Pril Pri.! 
(SplilWdg) Disl@ OCR Sec Secl Overall Typical 
SerieslPar 1 KHz !} DCRIl Sec Sec Application 

12/3 80 16 1.85 7.1:1:1 3.54:1 Output 

600/150 80 30 65 1.4:1 :1 1 :1.4 Output or 
Matching 

400/100 80 45 45 2:1:1 1:1 Matching or 
Interstage 

50112.5 80 58 5.5 6.32:1:1 3.16:1:1 Output 

600/150 80 65 65 2:1 :1 1:1 Isolation or 
Matching 

1000/250 80 110 100 2:1:1 1:1 Output or 
Matching 

600/150 75 150 65 3.16:1:1 1.58:1 Output 

8000/2000 75 177 745 1:1:1 1:2 Isolation or 
Interstage 

500/125 75 900 45 8.92:1:1 4.46:1 Output or 
Driver 

1200/300 75 900 100 5.78:1:1 2.89:1 Driver 

2000/500 75 900 160 4.48:1:1 2.24:1 Interstage 

10K/2500 75 900 750 2:1:1 1:1 Isolation or 
Interstage 

1000/250 40 2400 78 10:1:1 5:1 Interstage 

Inductance 
Hys Min @ @ma DC Res Ratio of 

Connections 1 KHz 5 V DC !} Wdgs. 

Series 8.6 0 2260 1:1 
2.5 2 

Paraliel 2.4 0 565 
.63 4 

5.5 0 1000 
1.5 2 

.80 1 250 

.25 6 

Series .60 0 146 1:1 
.15 5 

Parallel .15 0 37 
.038 10 

TRW INDUCTIVE PRODUCTS DIVISION, 150 Varick Street, New York, NY 10013, Telephone: (212) 255-3500, TWX: 710-581-2722 
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00-T® Transistor 
Transformers and Inductors 

--~.-. 
II'~~ 

PACKAGING 
Hermetically sealed. A TRW Inductive 
Products pioneered structure. The bob
bin is completely rigid eliminating stress 
and wire movement. The turns are circu
lar in shape rather than square, eliminat
ing turn corner stress and effecting uni
form wire lay. No tapes are employed in 
connecting coil wire and external leads. 
They are rigidly anchored in secure ter
minal board fashion providing strain 
relief. 
The leads used on the stock DO-T trans
formers are insulated solid .016 diameter 
Dumet leads. For plug-in type see page 9. 

MIL SPECS To complete MIL-T-27D 
Specs. Units are fully ruggedized, her
metically sealed, metal cased to MIL 
Grade 5, Class R. 
ALTITUDE 150,000 ft. max. 

PERFORMANCE 
The radically designed TRW/UTC DO-T 
Fam i Iy (see pages 6 -11) transistor 
transformers provide unprecedented 
power handling capacity and reliability, 
coupled with small size. Electrical pa
rameters and areas of application exceed 
conventional transformer capabilities. 

Curves on this page and on pages 8 & 
9 indicate their performance com
pared to that of similar size units now on 
the market. These curves show represen
tative performance of all DO-T's and 
DI-T's except 200,000 ohm units. Higher 
performance is obtained when used in 
push-pull with balanced DC. Other manu
facturers'comparative performance is 
shown on these curves to put unjustified 
claims in perspective. For example, the 
TRW/UTC DO-T10 delivers 100 mW @ 
5% distortion @ 300 Hz. Identical meas
urements were made on contemporary 
manufacturers' equivalent; rated at 50 
mW @ 300 Hz. Actual delivered power 
was under 1 mW @ 7V2 % distortion @ 
300 Hz. 

FREQUENCY RESPONSE ±3 db, 300 Hz 
to 20 kHz at 1 mw. 

WORKING VOLTAGE 50 volts peak. 

APPLICATION 
Units can be used for different imped
ances from those shown, keeping in mind 
that impedance ratio is constant. Lower 
source impedance will improve low fre
quency response and level ratings ... 
higher source will reduce them. Units 
may be used reversed, input to secon
dary. The frequency response curve on 
this page is shown to 20 kHz. This de
scriptive curve is not meant to be restric
tive. Units can be used at frequencies 
well above 20 kHz. Satisfactory applica
tions for frequencies up to and above 
250kHz have been developed. 

PULSE APPLICATION In pulse coupling 
impedance matching applications, (when 
measured with a 30 microsecond input 

- pulse voltage wave), typical values for 
these transformers are: 5% or less dtoop, 
zero overshoot and less than 10% back
swing. 

RELIABILITY The exceptional reliability 
of DO-T family units, inherent in their 
unique structure, has been dynamically 
proven in the field. 
SHIELDING Hipermalloy electromagnetic 
shield available from stock for all DO-T 
family units. Order TRW PIN DOT-SH, or 
DIT-SH. 

DILESIL HIGH TECHNOLOGY 
DO-T FAMILY TRANSFORMER 
• A High Reliability version of the DO-T 

and DI-T line is available on special 
order. This alternate construction is 
designated DILESIL. 

• DILESIL construction is intendec;j for 
fine wire DO-T, DI-T transformers 
which are used in environments that 
produce prolonged thermal stress, far 
exceeding the thermal cycling specifi
cation requirements of MIL-T-27. 

• DILESIL DO-T's have been approved 
and qualified by the Defense Electronic 
Supply Command and have appeared 
on QPL-27 for MIL-T-27C. DILESIL 
DO-T's are presently being requalified 
to MIL-T-27D. 

• DILESIL construction is recommended 
for applications requiring extreme re
liability under thermal stress. Thous
ands of these parts have been used in 
Hi-Rei Military and NASA applications 
for the past fifteen years. 

• DILESIL DO-T and DI-T transformers 
are electrically identical to standard 
DO-T and DI-Tparts. However, DILESIL 
parts are slightly larger than equivalent 
DO-T and DI-T parts. -

• Contact the TRW Inductive Products 
engineering department- for more de
tailed information. 

INDUCTOR DO-TTM LISTING 
Type No. MIL Type 

FREOUENCY-HERTZ 
200 400 500 I K 20K 

~ 15 

is 10 

~ 
g 5 
!!l 
c 

~ 
AT 1 MW ~' 

.,/ , , 
OTHER : 
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'b~<~~ 

~O;.~'" 
~ ~~ .,' 
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TYPICAL DO-T PERFORMANCE 
SOURCE, RATED PRI. IMP. AND D.C. 
LOAD ,RATED SEC. IMP. 

SPECIALS 
For indication of possibilities of DO-T 
Family units custom built to your special 
requirements, contact the TRW Inductive 
Products engineering department. 

The stock DO-T Family are Grade 5, Class 
R units, for a maximum operating temper
ature of 105°C in accordance with MIL
T-27D Specs. On special order they can 
be designed to Class S requirements of 
MIL-T-27D (130°C maximum operating 
temperature). No additional life expec
tancy is gained by ordering Class S in
SUlation systems for applications in the 
vicinity of Class R temperatures. Where 
the operating temperatures are above 
105°C, the use of Class S insulations will 
afford greater life expectancy. 

Special units with electrical modifications 
of changed lead lengths, modified imped
ance ratios, and additions of electrostatic 
shields, etc., are available for all DO-T 
Family units. 

Stock units cover general purpose appli
cations. For specific applications cost 
reductions may be effected. 

DO-T50 TF5R20ZZ Series connection: .075 Hy@10maDC, .06 Hy@30maDC,DCR 10.5 ohms 
(2Wdgs) Parallel connection: .018 Hy@20maDC,.015 Hy@60maDC, OCR 2.6 ohms 

DO-T2S TF5R20ZZ .3 Hy @ 4 rna DC, OCR 25 ohms 
.15 Hy@20maDC 

DO-T27 TF5R20ZZ 1.25 Hys @ 2 rna DC, 
.5 Hy@ 11 rna DC 

OCR 100 ohms 

DO-TS TF5R20ZZ 3.5 Hys @ 2 rna DC, 
1 Hy@5maDC 

OCR 560 ohms 

DO-T26 TF5R20ZZ 6 Hys @ 2 rna DC, OCR 2100 ohms 
1.5 Hys @ 5 rna DC 

DO-T49 TF5R20ZZ Series connection: 20 Hys@ 1 rna DC, 8 Hys @ 3 rna DC, OCR 5100 ohms 
(2Wdgs) Parallel connection: 5 Hys @ 2 rna DC, 2 Hys @ 6 rna DC, OCR 1275 ohms 

For Power 00-T Transformers (00-T400 Senes) See Catalog page 29. 
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5600 TRANSFORMERS 

00-T® Transistor 
Transformers and Inductors 
TRANSFORMER DO-TTM LISTING 

Locating DC ma* 
Lin. Typ. No. MIL Pari No. Pri. Imp. n in Pri. Sec. Imp. n 

1 OO-T44 M27/172-o1 80 CT 12 32 splil 
100 CT 10 40 split 

2 00-129 M27/172-02 120 CT 10 3.2 
150 CT 10 4 

3 DO-TI2 M27/172-03 150 CT 10 12 
200 CT 10 16 

4 00-113 M27/172-04 300 CT 7 12 
400 CT 7 16 

5 00-119 M27/172-05 300 CT 7 600 
6 DO-T30 M27/172-06 320 CT 7 3.2 

400 CT 7 4 
7 00-T43 M27/172-07 400 CT 8 40 spill 

500 CT 6 50 split 
8 DOH2 M27/172-o8 400 CT 8 120 spill 

500 CT 6 150 split 
9 00-141 M27/172-09 400 CT 8 400 split 

500 CT 6 500 split 
10 DO-T53 M27/172-10 400 CT 8 4000 CT 

500 CT 6 5000 CT 
11 00-12 M27/172-11 500 3 50 

600 3 60 
12 DO-T20 M27/172-12 500 CT 5.5 600 
13 00-14 M27/172-13 600 3 3.2 
14 DO-T55 TF5R21ZZ 600 CT 4 600 CT 
15 DO-TI4 M27/172-14 600 CT 5 12 

800 CT 5 16 
16 DO-T31 M27/172-15 640 CT 5 3.2 

800 CT 5 4 
17 DO-T32 M27/172-16 800 CT 4 3.2 

1000 CT 4 4 
18 00-115 M27/172-17 800 CT 4 12 

1070 CT 4 16 
19 00-T21 'M27/172-18 900 CT 4 600 
20 DO-T3 M27/172-19 1000 3 50 

1200 3 60 
21 00-T45 M27/172-20 1000 CT 3.5 16,000 split 

1250 CT 3.5 20,000 splil 
22 DO-TI6 M27/172-21 1000 CT 3.5 12 

1330 CT 3.5 16 
23 DO-T33 M27/172-22 1060 CT 3.5 3.2 

1330 CT 3.5 4 
24 DO-T5 M27/172-23 1200 2 3.2 
25 DO-T17 M27/172-24 1500 CT 3 12 

2000 CT 3 16 
26 00-1'22 M27/172-25 1500 CT 3 600 
27 00-T34 M27/172-26 1600 CT 3 3.2 

2000 CT 3 4 
28 00-151 M27/172-27 2000 CT 3 2000 split 

2500 CT 3 2500 split 
29 DO-T37 M27/172-28 2000 CT 3 8000 split 

2500 CT 3 10,000 split 
30 DO-T52' TF5R21ZZ 4000 CT 2 8000 CT 

5000 CT 2 10,000 CT 
31 00-118 M27/172-29 7500 CT 1 12 

10,000 CT 1 16 
32 DO-T35 M27/172-30 8000 CT 1 3.2 

10,000 CT 1 4 
33 00-148' TF5R21ZZ 8000 CT 1 1200 CT 

10,000 CT 1 1500 CT 
34 DO-T47' TF5R21ZZ 9000 CT 1 9000 CT 

10,000 CT 1 10,000 CT 
35 DO-T6 M27/172-31 10,000 1 3.2 
36 DO-T9 M27/172-32 10,000 1 500 CT 

12,000 1 600 CT 
37 ~O-TID M27/172-33 10,000 1 1200 CT 

12,500 1 1500 CT 
38 00-125 M27/172-34 10,000 CT 1 1500 CT 

12,000 CT 1 1800 CT 
39 DO-T38 M27/172-35 tO,OOO CT 1 2000 split 

12,000 CT 1 2400 split 
40 OO-Tl1 M27/172-36 10,000 1 2000 CT 

12,500 1 2500 CT 
41 00-T36 M27/172-37 10,000 CT 1 10,000 CT 

12,000 CT 1 12,000 CT 
42 00-11 M27/172-38 20,000 .5 800 

30,000 .5 1200 
43 DO-T23 M27/172-39 20,000 CT .5 800 CT 

30,000 CT .5 1200 CT 
44 00-139 M27/172-40 20,000 CT .5 1000 split 

30,000 CT .5 1500 split 
45 DO-T40 M27/172-41 40,000 CT .25 400 split 

50,000 CT .25 500 split 
46 DO-T54 M27/172-42 40,000 CT .25 4000 CT 

50,000 CT .25 5000 CT 
47 00-146' TF5R21ZZ 100,000 CT 0 500 CT 
48 00-17 M27/172-43 200,000 0 1000 
49 00-T24 M27/172-44 200,000 CT 0 1000 CT 

P. Max In OCR ±25% 
mW@lkHz S.c. Ser. 

5% Dist. Prl. Conn. 
500 9.8 6 

500 10 .46 

500 11 1.5 

500 20 1.63 

500 19 89 
500 20 .46 

500 46 8 

500 46 26 

500 46 74 

500 46 550 

100 60 8 

500 31 90 
100 60 .58 
500 47 47 
500 43 1.5 

500 43 .46 

500 51 .46 

500 51 1.5 

500 53 89 
100 115 8 

100 120 940 

500 71 1.5 

500 71 .46 

100 105 .58 
500 108 1.5 

500 86 89 
500 109 .46 

100 195 125 

100 195 455 

100 320 590 

100 505 1.6 

100 505 .46 

100 640 110 

100 850 1080 

100 790 .68 
100 780 50 

100 780 115 

100 780 126 

100 560 230 

100 780 190 

100 975 1175 

50 830 115 

50 830 115 

50 800 113 

50 1700 60 

50 1700 450 

25 7900 85 
25 8500 100 
25 8500 100 

Turns Ratio +3% 
S ... Ser. 

Prl. Conn. 
1.58 1 

6.12 1 

3.54 1 

5 1 

1 1.41 
10 1 

3.16 1 

1.82 1 

1 1 

1 3.33 

3.16 1 

1 1.1 
13.7 1 
1 1 
7.07 1 

14.1 1 

15.8 1 

8.15 1 

1.22 1 
4.46 1 

1 4 

9.15 1 

18.2 1 

19.35 1 
11.2 1 

1.58 1 
22.4 1 

1 1 

1 2 

1 1.41 

25 1 

50 1 

2.58 1 

1 1 

55.7 1 
4.48 1 

2.89 1 

2.58 1 

2.24 1 

2.24 1 

1 1 

5 1 

5 1 

4.47 1 

10 1 

3.33 1 

14.14 1 
14.14 1 
14.14 1 

DO-TSH Drawn Hipermalloy shield and cover for DO-T's provides 20 to 30 db shielding .. 55" h x .36" dla. VB" hole In cover. 
DO-TSH-2t Drawn Hlpermalloy shield and caver for DO-T's provides 20 10 30 db shielding .. 64" h x .383" dia. VB" hole In cover. 

See Catalog page 29 for TRW/UTC s lone of 400 cycle DO-T Transformers * maDC shown Is for single ended usage. For push-pull, maDC can be any balanced value taken by .5W transistors. 
Where windings are listed as spill, V. of the listed imoedance Is available by paralleling Ihe winding. 
* Includes electrostatic shield. 
t DO-T5H2 fils over DO-TSH. 

5600 

Unit Locating 
Key 

La· 
cated 

Type on 
No. Line 

00·T1 42 
00·T2 11 
00·T3 20 
00·T4 13 
00·T5 24 
00·T6 35 
00-T7 48 
OO·TB Pg.6 
00·T9 36 
00·Tl0 37 
OO·Tl1 40 
00-T12 
00·T13 4 
00·T14 15 
00·T15 18 
00·T16 22 
OO·T17 25 
00·T18 31 
00-T19 5 

00·T20 12 
00·T21 19 
00·T22 26 
00-T23 43 
00·T24 49 
00·T25 38. 
00-T26 Pg.6 
00·T27 Pg.6 
00·T28 'Pg.6 
00·T29 2 
00-T30 
00·T31 16 
00·T32 17 
00·T33 23 
00·T34 27 
00·T35 32 
00·T36 41 
00·T37 29 
00·T38 39 
00·T39 44 
00·T40 45 
00·T41 9 
00·T42 8 
00-T43 7 
00-T44 
00·T45 21 
00-T46 47 
00·T47 34 
00·T48 33 
00·T49 ,Pg.6 
00·T50 Pg.6 
00·T51 28 
00·T52 30 
00-T53 10 
00·T54 46 
00·T55 14 

WEIGHT 1/10 OZ. 
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5600 TRANSFORMERS 

01-T® Transistor 
Transformers and Inductors 

WEIGHT 1115 O~ 

Locating 
Line Type No. MIL Type 

1 DI-T44 TF5R21ZZ 

2 DI-T56 TF5R21ZZ 

3 DI-T19 TF5R21ZZ 

4 DI-T43 TF5R21ZZ 

5 DI-T41 TF5R21ZZ 

6 DI-T53 TF5R21ZZ 

7 DI-T2 TF5R21ZZ 

8 DI-T20 TF5R21ZZ 

9 DI-T55 TF5R21ZZ' 

10 DI-T21 TFSR21ZZ 

11 DI-T3 TF5R21ZZ 

12 DI-T5 TFSR21ZZ 

13 DI-T22 TF5R21ZZ 

14 DI-T51 TF5R21ZZ 

15 DI-T37 TFSR21ZZ 

16 DI-T52 TF5R21ZZ 

17 DI-T9 TF5R21ZZ 

18 DI-T10 TFSR21ZZ 

19 DI-T25 TF5R21ZZ 

20 DI-T38 TF5R21ZZ 

21 DI-T11 TF5R21ZZ 

22 DI-T36 TFSR21ZZ 

23 DI-Tl TFSR21ZZ 

24 DI-T23 TFSR21ZZ 

2S DI-T2a TF5R20ZZ 

26 DI-T27 TF5R20ZZ 

27 DI-T8 TF5R20ZZ 

28 DI-T26 TF5R20ZZ 

FREQUENCY-HERTZ 
al 100 
~+I 
!:!O 
~-1 
~-2 

200 400 600 I K 20K 

0: 

~ 15 

~IO 
;:: 
0: 

f:! 5 

'" i5 

I 
AT 1 MW 

L 
V 

\ 

~~~~ ~ 0.". .. '1; ... \ 

1-' .... ""'- "-
"''''I-.':''''''''' .... 

....... 

: 
: 

: 

~ >" 
'" i5 .. 
~ 

700;:i: 

!;( 
500'" 

I-

JOO~ 
::l 

100f 

TYPICAL DI-T PERFORMANCE 
SOURCE' RATED PRI. IMP. AND D.C. 
LOAD 'RATED SEC. IMP. 

FREQUENCY RESPONSE ±3 db, 400 Hz 
to 100 kHz at 1 mW. 

rna D.C.* Pri. 
Pri.lrnp.n In Prl. Sec.lrnp.n DCRn 

80 CT 12 32 split 11.5 
100 CT 10 40 split 

150 CT 10 150 CT 14 

300 CT 7 600 20 

400 CT 8 40 split 50 
500 CT 6 50 split 

400 CT B 400 split 50 
500 CT 6 500 split 

400CT B 4000 CT 33 
500 CT 6 5000 CT 

500 3 50 65 
600 3 60 

500 CT 5.5 600 32 

600 CT 4 600 CT 47 

900 CT 4 600 53 

1000 3 50 110 
1200 3 60 

1200 2 3.2 110 

1500 CT 3 600 87 

2000 CT 3 2000 split lBO 
2S00 CT 3 2500 split 

2000 CT 3 BOOO split lBO 
2500 CT 3 10.000 split 

4000 CT 2 • BODO CT 300 
5000 CT 2 10.000 CT 

10,000 1 500 CT B70 
12,000 1 600 CT 

10,000 1 1200 CT B70 
12,500 1 1500 CT 

10,000 CT 1 1500 CT B70 
12,000 CT 1 lBOO CT 

10,000 CT 1 2000 split 620 
12,000 CT 1 2400 split 

10,000 1 2000 CT 870 
12,500 1 2500 CT 

10,000 CT 1 10,000 CT 970 
12,000 CT 1 12,000 CT 

20,000 .5 800 81S 
30,000 .5 1200 

20,000 CT .5 BOO CT B15 
30,000 CT .5 1200 CT 

.1 Hy@4maDC, .08 Hy@ 10 rna DC 25 

.9 Hy @ 2 ma DC, .S Hy @ 6 rna DC 105 

2.5 Hys @ 2 rna DC, .9 Hy @ 4 rna DC 630 

4.5 Hys @ 2 rna DC, 1.2 Hys @ 4 rna DC 2300 

5600 

UNIT LOCATION KEY 

Type No. 

DI-T1 
DI-T2 
DI-T3 
DI-T5 
DI-T8 
DI-T8 
DI-T10 
DI-Tll 
DI-T19 
DI-T20 
DI-T21 
DI-T22 
DI-T23 
DI-T25 

Located 
on Line 

23 
7 

11 
12 
27 
17 
18 
21 
3 
8 

10 
13 
24 
19 

Type No. 

DI-T26 
DI-T27 
DI-T28 
DI-T36 
DI-T37 
DI-T38 
DI-T41 
DI-T43 
DI-T44 
DI-T51 
DI-T52 
DI-T53 
DI-T55 
DI-T5a 

Located 
on Line 

28 
26 
25 
22 
15 
20 
5 
4 
1 

14 
16 
6 
9 
2 

PACKAGING DO-T family; see Cat. p. 6. 
MIL SPECS To complete MIL-T-27D 
Specs. Grade 5. Class R. 

rnw 
Level' Application 

500 Interstage 

500 Coupling 

500 Output to line 

500 Interstage 

500 Interstage or output (Ratio 2:1 :1) 
also wide pulse application 

500 Input or driver to 
low noise transistor 

100 Output 

SOO Output or line to line or mixing 

500 Isolation or Interstage (Ratio 1 :1) 
also wide pulse application 

SOO Output to line 

100 Output 

100 Output 

500 Output to line 

100 Isolation or Interstage (Ratio 2:1 :1) 
also wide pulse application 

100 Isolation or Interstage (Ratio 1:1 :1) 
also wide pulse application 

100 Interstage 
Includes electrostatic shield 

100 Output' or driver 

100 Driver 

100 Interstage 

100 Interstage 

100 Driver 

100 Isolation or Interstage (Ratio 1 :1) 
also wide pulse application 

SO Interstage 

50 Interstage 

Inductor 

Inductor 

tnductor 

Inductor 

29 DI-TSH Drawn Hiperrnalloy shield and cover for DI-T's provides 20 to 30 db shielding .390" h x .359" dla. 'Is" hole in cover. 

• For 5% maximum distortion @ 1 kHz . 
. ; ma DC shown Is for single ended usage. For push-pull, ma DC can be any balanced value taken by .5W transistors. 

Where windings are listed as split, Y. of the listed impedance Is available by paralleling the winding. 
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5600 TRANSFORMERS 5600 

00-T200 and 01-T200 Series 
Transformers and Inductors 

HEIGHT U. FOR DO·T 

Weight: 1115 OZ. DI·T 
1/8 OZ. DO·T 

.063 
1 r·063 

DIA@~ ~ •. 125 I ;.e;:D. D IA. 
L--- ..... J 

J .350 l 
MAX 

Type No. 

00:T255 

00·1275 

00·T277 

00·1278 

00·T283 

00·T288 

00·1297 

00·1200SH 

01·T225 

01·T227 

01·1230 

01·T235 

01·1240 

01·1245 

01·T250 

01·1255 

01·1260 

01·T265 

01·1270 

01·1273 

01·1276 

01·1278 

01·1283 

01·1288 

01·1290 

01·1204 

01·T208 

01·1212 

01·1216 

01·1200SH 

MIL Part No. Pri.lmp.O 

M27176·07 1000 CT 
1200 CT 

M27176·06 10,000 CT 
12,000 CT 

M27176·05 10,000 CT 
12,000 CT 

M27176·04 10,000 
12,500 

M27/76·03 10,000 CT 
12,000 CT 

M27176·02 20,000 CT 
30,000 CT 

M27176·01 200,000 CT 

FREQUENCY _ HERTz-

700 ... E~· 'aOO~';OOE'3°O~'a':'3°' < 

iM--i-+-f-lSOO S~ 

~~~~~~f3300·3* t 100 ii! . 
TYPtCAl"oi.noo PERFORMANCE 
SOIJACe~ RAtED PRI.IMP. AND DC 
LOAb ; RATED sec. IMP. 

tHfffTlltl 
:.Q; 100200·400 11(.2KAK 10J(20K4DK1001( 

ma O.C.:!: Prl. 
In Pri. Sec. Imp. 0 OCRO 

3 50 115 
3 60 

1 1500 C1 780 
1 1800 C1 

1 2000 split 560 
1 2400 split 

1 2000 CT 780 
1 2500 CT 

1 10,000 CT 975 
1 12,000 CT 

.5 800 CT 830 

.5 1200 CT 

0 1000 CT 8500 

PACKAGING Metal encased. DO-T family 
unit. See Catalog page 6. 

MIL SPECS To complete MIL-T-27D 
Specs. Ruggedized, metal encased to 
MIL Grade 5, Class R. 

FREQUENCY RESPONSE At 1 mW ±3 
db, 300 Hz to 20 kHz, DO Type; ±3 db, 
400 Hz to 100 kHz, 01 Type. 

TERMINALS Leads are .016 Dumet wire, 
tinned, and may be either welded or 
soldered. They are uninsulated and are 
spaced on a .1" radius circle, conforming 
to the termination pattern of the "TO-76" 
cased semiconductors and micrologic 
elements. 

mw 
Level· Application 

100 Output or matching 

100 Interstage 

100 Interstage 

100 Oriver 

100 Isolation or Interstage (Ratio 1 :1) 
also pulse application 

50 Interstage 

25 Input and Chopper 

Drawn Hipermalloy shield provides 15 to 20 db shielding through side 01 case, .578" h x .375" dla. no cover. 

M2711 03·15 80 CT 12 32 split 11.5 500 Interstage 
100 CT 10 40 split 

TF5R21ZZ 150CT 10 150 C1 14 500 Coupling 

M2711 03·14 300 CT 7 600 CT 20 500 Output or line to line or matching 

M27/103·13 400 CT 8 40 split 50 500 Interstage 
500 CT 6 50 split 

M27/103·12 400 CT 8 400 split 50 500 Interstage or output (Ratio 2:1 :1) 
500 CT 6 500 split also wide pulse application 

M271103·11 500 CT 3 50 CT 65 500 Output or matching 
600CT 3 60 CT 

M27fl03·10 500 CT 5.5 600 CT 32 500 Output or line to line or mixing 
or matching 

M27/103·09 1000 CT 3 50 CT 110 500 Output or match ing 
1200 CT 3 60 CT 

M27fl03-D8 1500 CT a 600 CT 87 500 Output to line or matching 

M27f 1 03·07 2000 CT 3 8000 split 180 100 Isolation or Interstage (Ratio 1:1:1) 
2500 CT 3 10,000 split also wide pulse application 

M27fl 03·06 10,000 CT 1 500 CT 870 100 Output or driver 
12,000 CT 1 600 CT 

M271103-D5 10,000 CT 1 1200 CT 870 100 Output or driver 
12,500 CT 1 1500 CT 

M271 1 03·04 10,000 CT 1 2000 CT 870 100 Interstage or driver 
12,000 CT 1 2400 CT 

M27/10a-Da 10,000 CT 1 2000 split 620 100 Interstage or driver . 
12,500 CT 1 2500 split 

M27/103·01 10,000 CT 1 10,000 CT 970 100 Isolation or Interstage (Ratio 1 :1) 
12,000 CT 1 12,000 CT also wide pulse application 

M2711 03·02 20,000 CT .5 800 CT 815 50 ·Interstage or driver 
30,000 CT .5 1200 CT 

M271103·16 600 CT 4 600CT 47 500 Isolation or Interstage (Ratio 1 :1) 
also wide pulse application 

TF5R20ZZ Split Inductor (2 wdgs) Series connected: .1 Hy @ 4 ma DC, .08 Hy @ 10 ma DC, DCR 25 ohms 
Parallel connected: .025 Hy @ 8 ma DC, .02 Hy @ 20 ma DC, DCR 6 ohms 

TF5R20ZZ Split Inductor (2 wdgs) Series connected: .9 Hy @ 2 ma DC, .5 Hy @ 6 ma DC, DCR 105 ohms 
Parallel connected: .2 Hy @ 4 ma DC, .1 Hy @ 12 ma DC, DCR 26 ohms 

TF5R20ZZ Split Inductor (2 wdgs) Series connected: 2.5 Hys @ 2 ma DC, .9 Hy @ 4 ma DC, DCR 630 ohms 
Parallel connected: .6 Hy @ 4 ma DC, .2 Hy @ 8 ma DC, DCR 157 ohms 

TF5R20ZZ Split Inductor (2 wdgs) Series connected: 4.5 Hys @ 2 ma DC, 1.2 Hys @ 4 ma DC, DCR 2300 ohms 
Parallel connected: 1.1 Hys @ 4 ma DC, .3 Hy @ 8 ma DC, DCR 575 ohms 

Drawn Hipermalloy shield provides 15 to 20 db shielding through side 01 csse .. 421" h x .375" dis. no cover. . For 5% maximum distortion @ 1 kHz * rna DC shown is for single ended usage. For push·pull, rna DC can be any balanced value taken by .5W transistors. 
Where windings are listed as split, 'I. of the listed Impedance is available by paralleling the winding. 
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5600 TRANSFORMERS 5600 

TOP Transistor Transformers 
I-B-+-\ - c---l F 

:11:: 
SPLIT SEC. PARTS 

[D~i : 
I- LEADS ARE .016 IN. 

o DUMET, TINNED 
2 

:~IIIE: 
4--.J 

C.T. PARTS 
WITH E.S. SHIELD 

DIMENSIONS 

TOP·1000 SERIES 
TOp·2000 SERIES 
TOp·3000 SERIES 

A B 
MAX. MAX. 

.5 .35 

.5 .50 

.75 .52 

TOP-1000 Series (TF5S21ZZ) FREQUENCY RESPONSE ±3 DB 300 Hz-75 KHz at 1 mW 

Power (Watts) 
maDC at 1 kl:lz 

Type No. Pri. Imp. (0) in Prl. Sec. Imp. (0) & Higher at 400 Hz at 300 Hz 
TOP-126s 150CT 11 150 Split .6 .3 .16 
TOP-1270 150 CT 11 600 Split .6 .3 .16 
TOP-1380 600CT 5.5 600 Split .6 .3 .16 
TOP 1385' 600 CT 5.5 600CT .6 .3 .16 
TOP-1387 600 CT 5.5 1200 Split .6 .3 .16 
TOP-1490' 2000 CT 3 2000 CT .6 .3 .16 
TOP-149s 2000 CT 3 8000 Split .6 .3 .16 
TOP-1640 10,000 CT 1.4 10,000 Split .6 .3 .16 
TOP-164s' 10,000 CT 1.4 10,000 CT .6 .3 .16 
TOP·1655 15,000 CT 1 600 Split .6 .3 .16 

TOp·1000SH Drawn H,permalloy Sh,eld - .53 0.0. x .40 H 

. TOP-2000 Series (TF5S21ZZ) FREQUENCY RESPONSE +3 DB 150 Hz-75 KHz at 1 mW -
Power (Watts)t 

maDC at 1 kHz 
Type No. Pri. Imp. (0) In Pri. Sec. Imp. (0) & Higher at 400 Hz at 150 Hz 

TOP·2265 150CT 8 150 Split 1 .75 .075 
T.OP·2270 150 CT 8 600 Split 1 .75 .075 
TOP·2380 600CT 4 600 Split 1 .75 .075 
TOP·2385· 600CT 4 600CT 1 .75 .075 
TOP·2387 600CT 4 1200 Split 1 .75 .075 
TOP·2490* 2000 CT 2 2000 CT 1 .75 .075 
TOP·2495 2000 CT 2 8000 Split 1 .75 .075 
TOP·2640 10,000 CT 1 10,000 Split 1 .75 .015 
TOP-264s* 10,000 CT 1 10,000 CT 1 .75 .075 
TOP-2655 15,000 CT .8 600 Split .66 .66 .. 075 
TOP·269s 20,000 CT .7 1000 Split .5 .5 .075 
TOp·2814 100,000 CT .3 2000 Split .1 .1 .075 

TOp·2000SH Drawn H,permalloy Sh,eld .53 0.0. x .55 H 
t For 5% Olst at Rated Frequency. 

TOP-3000 Series (TF5S21 ZZ) FREQUENCY RESPONSE ±3 DB 50 Hz-30 KHz at 1 mW 

Type No. 
maDC 

Pri. Imp. (0) in Pri. 
TOP-.3065 150 CT 8 
TOP-3070 150 CT 8 
TOP·3180 600CT 4 
TOP·3185* 600CT 4 
TOP·3187 600CT 4 
TOP-3290* 2000 CT 2.2 
TOP-3295 2000CT 2.2 
TOP·3440 10,000 CT 1 
TOp·344s* 10,000 CT 1 
TOP-3455 15,000 CT .8 
TOP-3495 20,OOOCT .7 
TOP-3614 100,000 CT .3 

TOP·3000SH Drawn H,permalloy Sh,eld - .78.0.0. x .57 H 
.* Includes Electrostatic Shield. 

Sec. Imp. (0) 
150 Split 
600 Split 
600 Split 
600 CT 

1200 Split 
2000 CT 
8000 Split 

10,000 Split 
10,000 CT 

600 Split 
1000 Split 
2000 Split 

Power (Watts) 
at 1 kHz 
& Higher at 400 Hz at·sO Hz 

2 1.5 .03 
2 1.5 .03 . 
2 1.5 .03 
2 1.5 .03 
2 1.5 .03 
2 1.5 .03 

,2 1.5 .03 
1 1 .03 
1 1 .03 
.66 .66 .03 
.5 .5 .03 
.1 .1 .03 

7 LEADS EaUALL Y 
SPACED AS FOR 8 

C D E F 
... .25 ....010 :t:.010 :t:.010 

1.0 .020 .35 .218 

1.0 .020 .35 .218 
1.0 .020 .60 .475 

DCR Turns 
Pri.lSec. Ratio 
(±25%) Prl.lSec. 

13/18.3 1/1 
13175 1/2 
57179 1/1 
53/75 1/1 
53/105 1/1.41 

198/218 1/1 
198/850 1/2 
865/1215 1/1 

1060/1215 1/1 
1305/72.5 5/1 

DCR Turns 
Pri.lSec. Ratio 
(±25%) Pri.lSec. 

12/20 111 
12/82 112 
60/66 1/1 
60/68 111 
60/116 111.41 

175/240 1/1 
185/1015 1/2 
780/1075 1/1 
715/985 1/1 

1165/80 5/1 
1750/135 4.47/1 

10,000/248 7.0711 

DCR Turns 
Pri.lSec. Ratio 
(+25%) Pri.lSec. 

12116.5 111 
12/66 112 
48/66 111 
48/66 111 
48/132 1/1.4f 

160/220 1/1 
160/880 1/2 
800/1100 1/1 
800/1100 1/1 

1200/66 5/1 
1600/110 4.4711 
8000/220 7.07/1 
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5600 TRANSFORMERS 5600 

Telephone 
~~ ... 

Interconnect Transformers 
II~IIJIIJ 

MTC Series 

APPLICAT.IONS M·TC (MIL-T-27D) trans
formers, designed for coupling applica-
tions feature unbalanced DC current 
ratings of up ·t0120 mA - higher than 
competitive units - while longitudinal 
balance per FCC 68.310 specification is 
greater than 60 dB. 

The 2-wire to 4-wire hybrid transformer 
is noteworthy in that it can carry up to 
100 mA unbalanced DC current through 
its primary, and has greater than 60 dB 
trans-hybrid loss over the 300-Hz to 4-kHz 
frequency band. 

Dielectric strength exceeds 1500 volts AC. 

. Serlls Frequitncy ·Rasponse 
MIX. Powar 

lavel 
MTC-006 ±.50 dB, 300 Hz-4 kHz +7 dBm 
MTJ:.076 ±.75 dB, 300 Hz-4 kHz +10 dBm 
MTC-109 ±.75 dB, 300 Hz-4 kHz +10 dBm 
MTC-126 ±.75 dB, 300 Hz-4 kHz +10 dBm 
MTC-1006 ±.50 dB, 300 Hz-4 kHz +10 dBm 

c 

FIGURE 1 

FIGURE 2 FIGURE 3 

Unit C 
Typa A B Heigh! ±.010 

MTC-006 .875 1.093 .719 .20 
MTC-076 1.562 1.875 .750 .25 
MTC-109 1.562 1.B75 1.156 AD 
MTC-126 1.562 1.875 1.156 AD 
MTC-1006 1.625 2.812 1.156 .20 

Type No. Application 
Primary 

Impedance (Ohms) OCR 
MTC-006 Coupling 600 33 
MTC-07E Coupling 600 CT 44 
MTC-109 Coupling 900 CT 32 
MTC-126 Coupling ·600 CT 22 
MTC-1006 Hybrid 600 Split 

longitudinal Maximum 
Balance Distortion 

60 dB min. 0.5% 
60 dB min. 0.5% 
60 dB min. 0.5% 
60 dB min. 0.5% 
60 dB min. 0.5% 

SCHEMATICS 

]l1[ :~II~:: :~II[ 
MTC~109, 

MTC-OO& MTC-126 MTC-07& 

r- ---~-----n- ---1-7"'--' 
I 4 3 2 1 I 
I ~ l2JtQ) I I _____ I 
I. --- I 
1 mt ~ (1)0). I 
I 8 . 710 . 9 6 5' 

L- r--1:- r-~. -- f1- - rool 
MTC-1006 

0 E F G,Dla. H. Sq. Pin HI. 
±.010 ±.010 ±.010 ±.005 ±.005 ±.030 

.50 .15 - .025 - .125 
1.00 .375 .75 - .025 .156 
1.00 .20 .80 - .025 .343 
1.00 .20 .BO - .025 .343 
2.30 - - - .025 .125 

Max Unbalanced Secondary 
DC Current (mA) Impedance (Ohms) OCR Size 

0 600 35 Figure 1 
70 600 CT 51 Figure 2 

100 600 CT 21 Figure 2 
120 600 CT 21 Figure 2 
100; 600/600 Figure 3 

Impedance Return Hybrld-trans-
Matching lass Hybrid lass 

- 26 dB min.' 
- 10 dB min.' -
- 10 dB min.' -- 10 dB min.' -
- 11 dB min.' 60 dB min. 

, Return loss figures are lowest readings over the frequency range as measured per M I L-STD-18BC. For Industllal use, return loss IS greater than 22 dB. j In 2-wlle port. 

TC Series 

Sarin 

,.e-O 
TC-SO 
TC-SSO 

.200 TYP 

SIZE WT. 
SERIES 0 H OZ. 
TC-l-2 1· '%, 'I. 
TC-l-3 lV. 'Is 2 

HIGH-Q-TOROID 
MICROCRYSTALLINE 
WAX IMPREGNATED 
SUPPLIED WITH 

4" LEADS 

Max. Powar 
Frequancy Rasponse lavel 

±.50 dB, 100 Hz-l0 kHz +10 dBm 
±.50 dB, 200 Hz-l0 kHz +10 dBm 
±.50 dB, 275 Hz-l0 kHz +10 dBm 

APPLICATIONS The TC Series of plug-in 
transformers is ideally suited for tele
phone interconnection appl ications. 
These .Iow-profile units meet or exceed 
all modem and voice transmission im
pedance-matching requirements. They 
feature low distortion and wide fre
quency response, and are specially de-

signed for wave soldering to printed 
circuit boards. 

Type No. 

TC-0-30 
TC-0-20 
TC-SO-15 
TC-SO-22 
Te-SSO-33 
TC-SSO-20 
TC-F-1' 
TC-O-37 
TC-SO-23 
TC-SSO-27 
TC-0-35t 
TC-SSO-32t 
TC-D-1t 

TC-L-1 
TC-l-2 
Te-l-3 
PC-O-17 
Pe-SO,SH 
PC-SSO-SH 
DOHH 

Appllcallon 

Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Bridging 
Bridging 
Bridging 
Hybrid 
Hybrid 
Hybrid 

Primary 
Impadance (Ohms) 

600 Split 
600 Split 
600 Split 
600 Split 
600 Split 
600 Split 
900/600 Spilt 
4000 Split 
4000 Split 
4000 Split 
600 
600 
600 

MIX Unbalancad Secondary 
DC Currant (mA) Impadance (Ohms) 

600 Split 
1500 CT 
600 Split 
1500 CT 
600 Split 
1500 CT 

60/75 600 CT 
600 Spilt 
600 Split 
600 Split 
600/600 
600/600 
600/600 

Holding Coil 2 Hy @ 60 mA DC; 1.3 Hy @ 100 mA DC; lBO ohm 
Holding Coli 1 Hy @ 0 mA DC; .B Hy @ 25 mA DC; 225 ohm 
Holding Coli 1 Hy @ a mA DC; .B Hy @ 40 mA DC; 113 ohm 
Hlpermalloy shield, slip fit over lC-O units 
Hlpermalloy shield, slip fit over TC-SO units 
Hlpermalloy shield, slip fit over TC-SSO units 
Hlpermalloy shield, slip fit over TC-D-l units 

longitudinal Maximum Impedance Ralurn 
Matching loss Balance Distortion 

50 dB min. 0.5% ±10% 26 dB min. 
50 dB min. 0.5% ±10'lo 26 dB min. 
50 dB min. 0.5% ±10% 26 dB min. 

Size 

Same as PC-O, Pg. 17 
Same as PC-D. Pg. 17 
Same as PC-SO, Pg. 19 
Same as PC-SO. Pg. 19 
Same as PC-SSO, Pg. 22 
Same as PC-SSO, Pg. 22 
Figure 4 
Same as pC-a, Pg. 17 
Same'as PC-SO. Pg. 19 
Same as pc-ssa, Pg. 22 
Same as PC-O, Pg. 17 
Same as PC-SSO. Pg. 22 
Same as DO-T Pg. 7 

Figure 4 
Figure 5 
FIgure 5 

Hybrld-Irans-
Hybrid loss 

50 dB min. 
50 dB min. 
50 dB min. 

, Frequency response ±2 dB, 300 Hz to 10 kHz, flat pack design. t Two units required for 2-wlre to 4-wlre hybrid. 
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5600 TRANSFORMERS 

Ultra~Compact'M Audio Units 

TYPE A CASE, 1V2" x 1Vz" x 2" h. 
Unit Weight:V2 lb. Mounting Holes 1~'" sq. 
Screws: 4-40. Cutout: 1%" dla. 

PACKAGING High quality rugged die cast 
zinc alloy case with both top and bottom 
mounting facilities. Asterisked items (see 
Type No.) have multiple alloy shield. 

APPLICATIONS Compact commercial 
amplifiers and equipments. 
APPLICATION NOTE Included in line are 
filament/transistor supplY units. ' 
FOR HERMETIC METAL CASED MIL 
TYPES See Catalog page 15. 
NOTE All units except those carrying DC 
in primary employ a true humbucking coil 
structure, which provides electrical bal
ance and effects good inductive shield
ing. 

INPUT AND MATCHING TRANSFORMERS 
Unbal 

HIPERMALLOY MAGNETIC 
SHIELD 

5600 

APPLICATION Ideal for ultra low level 
applications'such as microphone input, 
Instrumentation, low cross talk mUlti
channel mixing, and medical. 
SHIELDING Provides approximately 20 
db of shielding. 
INSTALLATION Slips over standard "An_ 
line case, 
SIZE 1%" sq x 2Ji2" H 

Response Prl. Res. Max. Level 
Type No, Application Primary Imp, Ohms DC Secondary Imp. Ohms -1-2 db (Hz) Ohms dbm mw 

A-l0 Low impedance to grid 50,125/150,200/250, 0 50,000 split 20-20,000, 59 +15 30 
333, 500/600 

A-ll* Low impedance to 1 or 2 grids 50,200,500 0 50,000 CT 20-20,000 52 + 5 3 
A-12 Low impedance to PP grids 50,125/150,200/250, 0 80,000 split 20·20,000 60 +15 30 

333, 500/600 
A-2Dt Mixing, matching 50,125/150,200/250, 0 50, 125/150, 200/250, 10·50,000 64 +15 30 

333, 500/600 333, 500/600 
A-21*t Mixing, matching 50, 200/250, 500/600 0 50, 200/250, 500/600 30-30,000 28 +15 30 
A-27 Xtal/hi. impedance to line 100,000 split 0 50,125/150,200/250, 30·20,000 meas, 3700 +15 30 

333, 500/600 with res, source 
A-39* Line to transistor 600/150 split 0 2000/500 split 20-20,000 70 +10 10 

A-43t Mixing, matching line or 600/150 split 0 
transistor to 2 simultaneously 
loaded lines or transistors 

2 secondaries 20-30,000 45 +15 30 
each 600/150 split 

. Multiple alloy shield for extremely low hum pickup t High electrostatic shielding 

Interstage and Output Transformers 
Response Prl Res, Max. Level 

Type No, Application Primary Imp, Ohms Unbal DC Secondary Imp, Ohms ±2db (Hz) Ohms dbm mw 
A-15 Transistor Interstage 10,000/2500 split 8 ma 20001500 split 40-20,000 600 - 1w 
A-16 Plate to grid 15,000 0 60,000 20-20,000 800 +15 30 
A-18 Single or PP Plates ,15,000 split 0 80,000 split 20-20,000 1040 +15 30 

to PP grids, ' 
A-19 Plate'to PP grids 15,000 8ma 80,000 split 40-20,000 2900 +15 30 
A-22 Tr. Inslg. or oulput 500CT 20ma 500/125 split 40-20,000 36 1W 
A-23 Tr., Inslg. or oulput 500CT 20ma 16/4 splil 40-20,000 36 lW 
A-24 Single or PP plates 

to line 
15,000 sPilt 0 50, 125/150, 200/250, 

333, 500/600 
20-40,000 1430 +15 30 

A-25 Plale to line 15,000 8ma 50, 125/150, 200/250, 40-20,000 1580 +15 30 
333, 500/600 

A-26 Single or PP plales 
to line 

30,000 split 0 50,125/150,200/250, 
333, 500/600 

20-40,000 2520 +15 30 

A-28 Transistor to V.C. ' 48CT 750 ma Bal 16 split, 8, 4 40-20,000 5 5W 
A-34 Transistor I nterstage 25,000/6250 split 3ma 500/125 split 30-20,000 1620 lW 

~35 Transistor Interstage 10,000/2500 split 8ma 500/125 split 30-20,000 610 lW 
A-36 Transistor Interstage 500/125 split 20 ma 150/37.5 split 40-20,000 36 lW 

~37 Transistor I nterstage 500/125 split 20ma 50/12.5 split 40-20,000 36 lW 
A-38 Transistor Interslage 100125 split 40ma 40/10 split 40-20,000 6.2 lW 
A-44 Tr, I nstg. or output 4K/lK split 12ma 600/150 split 30-20,000 310 lW 

Special Application Transformers and Inductor 
Type No. Application Inductance Characteristics 

A-30 Audio Inductor 450 Hys @ 0 ma DC; 250 Hys @ 5 ma DC, 600 ohms; 65 Hys @ 10 ma DC, 1500 ohms 

Unbal Prl_ Res. 
Type No, Application Prl. Imp, Ohins DC Sec, Imp, Ohms -1-2 db from Ohms Max, Level 

A-45 Autotransformer, speaker matching 4,8,16 0 - 40 Hz -20 kHz 1.2 lw@ 40 Hz; 4w @ 80 Hz 

A-47 Hyb'rid transformer 500/600 CT 0 500/600 CT 40 Hz -20 kHz 39 +10 dbm, 10 mw 
3 balanced windings CT Turns Ratio 1:1:1 500/600 CT 

A-48 "2 wire to 4 wire" hybrid circuit, Two 500/600 0 500/600} 2 Wd 40 Hz - 20 kHz - +10 dbm, 10 mw 
transformers in one case for hybrid circuit 500/600 gs, 
use, Includes electroma~netic shielding, plus winding for 
Hybrid circuit will provi e 60 db minimum balance loading, 
circuit isolation, Turns Ratio 1:1 :1, 

A-49 Similar to A-48 excepl Turns Ratio 1:1,41:1,41 
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5600 TRANSFORMERS 5600 

0, PC-o II~;;. 
Performance Characteristics 

FREQUENCY RESPONSE: 100 Hz - 40 kHz WORKING VOLTAGE: 175 V PEAK ALL UNITS 

Turns Ralio 
DCR±2o% :±3% 

Type Type Unbal. Sec. 
No. No. rna Ser. Tolal Total 
0-# PC-O-# Application Pri.lmp.a DC/Pri. Sec. Imp. a Pri. Conn. Pri. Sec. 

1 1 Low input imp. to grid 50, 200/250, 
500/600 50K 52 3900 1 10 

2 2 Low input imp. to 50, 200/250, 
PP grids 500/600 50K CT 52 3900 1 10 

3 3 Low input imp. to grid 7.5/30 50K 4.5 1 40.9 

4 4 Plate to grid 15K 60K 710 3200 1 2 

5 5 Plate to grid 15K 4 60K 710 3200 1 2 

6 6 Plate to PP grids 15K 95K CT 690 3900 1 2.5 

7 7 Plate to PP grids 15K 4 95K CT 690 3900 1 2.5 

8 8 Plate to line 15K 50,200/250, 
500/600 950 48 5.49 1 

9 9 Plate to line 15K 4 Same as 0-8 950 48 5.49 1 

10 10 PP to line 30K CT Same as 0-8 1300 52 7.7 1 

11 11 Crystal to line or 
transistor 50K Same as 0-8 3900 53 10 1 

12 12 Mixing matching 50,200/250 Same as 0-8 12 45 1 1.58 
-

13 13 Inductor 300 Hys @ 0 DC; 50 Hys@ 3 rna DC; 6000 ohms - - -
15 15 10:1 plate to grid 10K 1 Megohm 330 4875 1 10 

16' Low imp. to grid 250 CT 50K 40 1900 1 14 

17 Hipermalloy shield, slip fit over ouncer, 1" dia. provides 25 db shielding - - -
17 Hipermalloy shield, slip fit over PC-O unit, 1Kt max. x 1 Va" max. x 2%/' max. H 

18 18 Transistor interstage 10/2.5K split 4 2K/500 split 800 204 2.24 1 

19 19 Transistor interstage 10/2.5K split 4 4K/1 K split 800 353 1.58 1 

20 20 Transistor to line 1500 CT 8 500/125 split 100 35 1.73 1 

21 21 Transistor tovoice coil 2000/4000 CT 4 8/16 200 .9 15.8 1 

22 22 Transistor tovoice coil 400/500 CT 20 3.2/4 35 .45 11 1 

24 24 Inductor 1.6 Hys@3maDC;.8Hys@10maDC;250hms - - -
25 25 Transistor input 600/150 split 2K/500 split 70 280 1 1.83 

26 26 Transistor interstage 10K CT 4 10K CT 700 1000 1 1 

27 27 Transistor interstage 10KCT 4 500/125 split 750 52 4.5 1 

28 28 Transistor interstage 50K CT 2 500/125 split 3200 64 10 1 

29 29 Transistor interstage 
or chopper 100K CT 1 500/125 split 3200 35 14 1 

30 30 Transistor interstage 500/125 split 20 500/125 split 37 67 1 1 

31 31 Transistor interstage 500/125 split 20 150/37.5 split 35 16 1.8 1 

32 32 Transistor interstage 500/125 split 20 50/12.5 split 37 7 3.16 1 

33 33 Transistor interstage 100/25 split 40 40/10 split 9 5 1.58 1 

35 35 Hybrid 600 600/600 CT 95 1:1:1 3 equal 
ea. windings 

36 36 Split inductor Series connection: 1 Hy 20 rna DC; 60 ohms 
Parallel connection: 25 Hys 40 rna DC; 15 ohms -

37 37 Transistor to line 4K/1K split 4 600/150 split 395 57 
• Uses two heavy gauge hipermalloy shields for very low hum pickup plus orientable mounting. 

Primary CT is balanced to 1% can be used for 150,200,250,500 or 600 ohm source •.. 200:1 Imped. ratio. 3 oz. 
t At 200 Hz, V. watt at 100 Hz. 

-
2.58 

-
1 

Max. Level 
Schem. 
Diag. ±1db 

dbm mw Fig. No. (Hz) 

+8 6.3 13 30-20K 

+8 6.3 2 30-20K 

+8 6.3 14 30-20K 

+8 6.3 1 30-20K 

+8 6.3 1 200-10K 

+8 6.3 3 30-20K 

+8 6.3 3 200-1 OK 

+8 6.3 4 30-20K 

+8 6.3 4 200-10K 

+8 6.3 5 30-20K 

+8 6.3 4 30-20K 

+8 6.3 5 30-20K 

11 

+8 6.3 1 50-5K 

+8 6.3 30-20K 

+20 100 7 100-20K 

+20 100 7 100-20K 

+20 100 9 100-20K 

+20 100 6 100-20K 

1Wt 6 100-20K 

11 

+15 3D 7 50-15K 

+20 100 8 100-20K 

+20 100 9 100-20K 

+20 100 9 100-20K 

+20 100 9 100-20K 

1Wt 10 100-20K 

1Wt 10 100-20K 

1Wt 10 100-20K 

1Wt 7 100-20K 

250 12 100-20K 

1Wt 7 100-20K 
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Term. 
w/Same 
Polarity 

1,6 

1,6 

1,3 

1,3 

1,6 

1,6 

1,6 

1,8 

1,6 

1,6 

1,3 

1,2,5,6 

1,2,5,6 

1,4 

6,1 

6,1 

1,2,5,6 

1,4 

1,4,5 

1,4,5 

1,4,5 

1,2,5,6 

1,2,5,6 

1,2,5,6 

1,2,5,6 

1,3,6 

1,2,5,6 
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5600 TRANSFORMERS 5600 

0, PC-O 
Performance Characteristics 

TYPICAL O-LINE RESPONSE CURVES 
m 

m m' . '0 

l~lkHII 'lnTr'll am ~;mj-ttrtitj IIIHII;M I I'·" I I I M 
ff3 2030S070100200 S0010002K3KSK10K20K ffl 2030S070100200 S0010002K3KSK10K20Ka: 30S0 100 300 lK 3K 10K20K401( 
a:' FREQUENCY --,. HERTZ a: FREQUENCY - HERTZ N FREQUENCY - HERTZ 
m ' ~, 

~ ;11*111 n II 111±tlJ~;tFI I" I I I H ~~I]sb I'n 1- I II 
ffl 2030S070100200 S0010002K3KSK10K20Ken 100200 SOO lK 2K SK 10K20K a: 0 .S 1 1.S 2 2~S 3 
a: FREQUENCY - HERTZ ll! FREQUENCY - HERTZ ffi MILLIAMPERES DC 

~ 

~~Udn I II H~~Mj 11'''1 I f @ 
~ 100200 500 lK 2K SK 10K 20K40K en 30 60100 300 lK 3K 10K 20K 
ffl FREQUENCY-HERTZ ll! FREQUENCY - HERTZ 
a: 

[114ft 104m 
g, so 100, 200 SOO lK SK 10Ki20K: 
ll! 'FREQUENCY - HERTZ 
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5600 TRANSFORMERS 

so, PC-SO, 50-P 
Performance Characteristics 

Input Winding Frequency Response 200 Hz - 20 kHz - Working Voltage' 175 Peak 
Input- Output-

Maximum E. T. Matching Matching 
Type Type Type Product Unbal_ Impedance Impedance Level 
No_ No. No_ MIL Part No. Millivolt DC ma In Primary Secondary 

Line SO PC-SO SO-P for Type SO-P Sec. Winding (Ohms) (Ohms) DBM M_W 

1 9 9 9 M27/165-06 1.5 0 3.2 500 CT +24 250 

3 10 10 10 M27/165-09 4.6 60 8 2000 CT +24 250 
16 4000 CT 

4 14 14 14 M27/165-01 5.2 10 32 split 80 CT +24 250 
40 split 100 CT 

5 13 13 13 M27/165-03 5.8 2.5 40 split 400 CT +24 250 
50 split 500 CT 

6 4 4 4 M27/165-16 3.7 24 50 30K +23 200 

7 6 6 6 M27/165-18 3.2 20 60 lOOK +23 200 

8 14 14 14 M27/165-01 8.3 16 80 CT 32 split +24 250 
100 CT 40 split 

9 12 12 12 M27/165-04 10 14 120 split 400 CT +24 250 
150 split 500 CT 

10 1 1 1 M27/165-02 1.2 0 200 250K +10 10 
50 62.5K 

11 3 3 3 M27/165-11 10 21 200 10K +23 200 
10 500 25K 

13 13 13 13 M27/165-03 18 8 400 CT 40 split +24 250 
500 CT 50 split 

14 12 12 12 M27/165-04 18 8 400 CT 120 split +24 250 
500 CT 150 split 

15 11 11 11 M27/165-05 18 8 400 CT 400 split +24 250 
500 CT 500 split 

16 9 9 9 M27/165-06 19 0 500 CT 3.2 +24 250 

17 15 15 15 M27/165-07 23 6 600 CT 600 split +24 250 

18 22 22 22 TF5R21ZZ 28 5 900 split 600 split +24 250 

19 20 20 20 M27/165-08 32 4 600 splitt 10K CT +23 200 

20 18 18 18 M27/165-17 23 9 600 split 50K CT +24 250 

21 7 7 7 M27/165-15 9.2 2.5 800 20K +23 200 
1200 30K 

22 22 22 22 TF5R21ZZ 23 6 600 split 900 split +24 250 

23 10 10 10 M27/165-09 7.4 4 2K CT 8 +24 250 
2 4K CT 16 

24 8 8 8 M27/165-12 15 2.2 2K CT 10K +23 200 

25 16 16 16 M27/165-10 46 4 2500 CT 2500 split +24 250 

26 3 3 3 M27/165-11 74 3 10K 200 +23 200 
1.5 25K 500 

27 20 20 20 M27/165-08 133 1 10K cn 600 split +23 200 

28 8 8 8 M27/165-12 34 1 10K 2000 CT +23 200 

29 21 21 21 M27/165-13 111 1 10K cn 10K split +23 200 
12K Cn 12K split 

30 2 2 2 M27/165-14 10 .25 10K 90K +20 100 

31 7 7 7 M27/165-15 46 .S 20K 800 +23 200 
30K 1200 

32 4 4 4 M27/165-16 91 1 30K 50 +23 200 

33 18 18 18 M27/165-17 100 1 SOKCT 600 split +24 250 

34 2 2 2 M27/165-14 29 0 90K 10K +20 100 

35 6 6 6 M27/165-18 130 .5 lOOK 60 +23 200 

36 1 1 1 M27/165-02 44 0 250K 200 +10 10 
62.5K 50 

Inductor. 50 Hys @ 1 maDC, 2675 ohms DC res. 

Split Series: 40 Hys @ 1 maDC, 20 Hys @ 2 maDC, 2675 ohms 
Inductor Parallel: 10 Hys @ 2 maDC, 5 Hys @ 4 maDC. 670 ohms 

SHIELDS Drawn Hlpermalloy Shield provld~s 20 db Shielding 

PC-Sil-SH ')1," Sq x"," H 
SO-POSH Uf." L x ''Mr!' W x "'4." H 

Series Connected 
OCR +25% Ohms 

In Out 
Prl. Sec_ 

0.35 15 

2 290 

3.2 4.9 

4.5 20 

3.8 1850 

3.7 3400 

4.9 3.2 

12.6 20 

16 2500 

30 1225 

20 4.5 

20 . 12.5 

20 45 

15 .35 

35 60 

72 44 

80 1050 

63 2400 

32 450 

44 72 

290 2 

40 1000 

140 300 

1225 30 

1050 80 

1000 40 

855 1080 

215 1850 

450 32 

1850 3.8 

2400 63 

1850 215 

3400 3.7 

2500 16 

Turns Ratio +3% 

Prl. Sec. 

1 12.5 

1 15.9 

1 1.58 

1 3.16 

1 24.5 

1 40 

1.58 1 

1 1.82 

1 35 

1 7.1 

3.16 1 

1.82 1 

1 1 

12.5 1 

1 1 

1.22 
, 

1 

1 4.08 

1 9.1 

1 5 

1 1.22 

15.9 1 

1 2.23 

1 1 

7.1 1 

4.08 1 

2.23 1 

1 1 

1 3 

5 1 

24.5 1 

9.1 1 

3 1 

40 1 

35 1 

Schem. 
PC/P 

20/ 9 

20/ 
9 

5/11 

5 

10 

10 

5/11 

5 

10 

lOll 

5 

5 

5 

20/9 

5/11 

7 

6 

5/11 

10/1 

7 

20/9 

2/3 
5 

lOll 

6 

2/3 

6 

10/1 

lOll 

10 

5/11 

10/1 

10 

10 

13/ 
12 

Pins 
Arrange 

PC/P 

E/c 

E/c 

E/D 
E 

E 

E 

E/D 

E 

E 

E/A 

E 

E 

E 

E/C 

E/D 
E 

E 

E/O 

E/A 

E 

E/c 

E/B 

E 

E/A 

E 

E/B 

E 

E/A 

E/A 

E 

,E/D 

E/A 

E 

E 

5600 

Key to 
SO Line 

So-I Line 
Type ,Number 

1 10-36 
2 30-34 
3 11-26 
4 6-32 
5 37-38 
6 7-35 
7 21-31 
8 24-28 
9 1-16 

10 3-23 
11 15 
12 9-14 
13 5-13 
14 4-8 
15 17 
16 25 
18 20-33 
20 19-27 

,21 29 
22 18-22 
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5600 

Subouncer™ Units 

TYPES 
SO-Open frame type with flexible leads. 

PC-SO - Printed circu it board mounting 
open frame (new item). 

SO-P - Hermetically sealed type to com
plete MIL-T-27D Specs, Grade 5, Class R. 

NOTES 
ON PERFORMANCE CHARACTERISTICS 

• To present the widest range of appli
cation, matching impedance values are 

t Pi'n numbers not shown in schematic will be missing, 

TRANSFORMERS 

listed in order of increasing impedance 
value without regard to the traditional 
designation of primary or secondary 
winding. 

• The primary and secondary winding 
can be used arbitrarily as the input or 
output. 

• Impedance values written one above 
the other indicate a range of matching 
impedances over which the parts will 
give satisfactory performance as long 
as the impedance ratio is maintained. 

5600 ' 

• Impedance values separated by a slash 
indicate the series and parallel con
nected impedance value of the wind
ings. 

• PC-SO Types have terminal arrange
ments that permit the connection of 
series or parallel windings by bridging 
adjacent terminals (see Fig. 14). This 
eliminates unwanted cross overs on 
the PC board when split is' available. 

(E.T. is the maximum voltage, time prod
uct for a single pulse applied to the 
winding.) 

• On PC-SO-2 and SO-2P, Hi Z and Lc> Z are reversed. 
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5600 TRANSFORMERS 5600 

,,~:::: sso, PC-sso, sso-p ,,_., 
Performance Characteristics 

Input Winding 300 Hz • 20 kHz Working Volts' 175 Peak Key 

Series Connected Pins Ar· 
E.T. Unbal. Schematic rangement 

Type Type Type Product DCma Jnput·Matchlng Output· Matching Maxim '" Level DCR ±25% Ohms Turns Ratio .±3% Catalog Catalog 
No. No. No. Millivolt In Impedance Impedance In Out Pg.22 Pg.22 

Line SSO PC·SSO SSO·p Sec. Winding Primary (Ohms). Secondary(Ohms) DBM M.W. Pri. Sec. Pri. Sec. PC{P PC{P 

SSO LInD 

2 64,71 
3 15,55 
4 10,68 

1 16 16 16 1.2 54 3.2 1200 +20 100 .45 70 1 18.1 10 F 5 Pg.22 
4.0 1500 

2 10 10 10 1.5 54 3.2 10K +20 100 .65 800 1 55.5 10 F 

3 29 29 29 2.5 26 l~:~~~'~o~~I!t' 500{125 split' +20 100 1.5 36.2 1 6.11 7 F 
600/150 sDlil' 

4 36 36 36 2.5 26 n:~~~'~pWI!t' 4K/IK split +20 100 1.5 327 1 17.6 7 F 
5K/1.25K splil 

5 38 38 38 2.5 26 l~:~~~'~pWI!I' ~~k7~.~~ ist Iii 
+20 100 1.5 600 1 25 7 F 

6 11,72 
7 36,65. 
8 49,60 
9 . 6, 54 

10 2 
11 7,21 
12 9,40 

6 9 9 9 3.3 26 16 10K +20 100 2.7 800 1 25 10 F 13 42,74 
7 11 11 11 2.5 11 50 500 +20 100 5 50 1 3.16 10 F 14 16,57 

60 600 15 37,66 
8 30 30 30 2.5 11 50/12 split' 500/125 splil' +20 100 6.5 36 1 3.16 7 F 

60/15 splil' 600/150splil' 
9 12 12 12 2.5 11 ~g 1~gg +20 100 5.0 90 1 4.45 10 . F 

10 4 4 4 2.6 11 50 30K +20 100 4.6 2875 1 24.5 10 F 
II 6 6 6 2.0 15 60 lOOK +20 100 3.3 3500 1 40 10 F 
12 28 28 28 5.5 10 48/12splil' 48/12splil' +20 100 5.9 6.9 1 1 7 F 

100/25 split' 100/25 split' 

16 1,45 
17 26,58 
19 23,28 
20 32,46 
21 43,75 
22 47,61 
23 Pg.22 

13 44 44 44 1.2 0 10~W SPlit:r lOOK CT +7 5 4.1 3290 1 31.6 6 F 
200 50 sDlit' 200K CT 

24 Pg.22 
25 62 

14 34 34 34 10 0 200/50 split' lK/250 spilt' +20 100 19 102 1 2.23 7 F 26 18,69 
240/60 split' 1200/300 split' 

15 3 3 3 7.7 10 200 10K +20 100 34 2500 1 7.1 
l'Yl F/A 5 500 25K 

16 14 14 14 4.7 14 200 CT 10K CT +20 100 22 560 1 7.07 
lY4 F/c 7 500 CT 25K CT 

27 34,50 
28 12 
29 3,20 
30 8,22 

17 39 39 39 7.7 10 200/50 split 10K/2.5K split +20 100 34 2500 1 7.1 7 F. 
5 500/125 spl it 25K/6.25K split 

31 24,29 
32 25 

18 26 26 26 5.7 12 400/100 split 40K CT +20 100 43 1900 1 10 5 F 33 30 
500/125 split 50K CT 34 14,41 

19 43 43 43 5.7 12 400/100 split 40K/l0K split +20 100 43 1900 1 10 7 F 
500/125 split 50K/12.5K split 

20 29 29 29 5.3 8 500/1255plil' 12.8/3.2 spilt' +20 100 36.2 1.5 6.11 1 7 F 
600/150splil' 16/4 spill' 

21 11 11 11 2.6 3.5 500 50 +20 100 50 5 3.16 1 10 F 
600 60 

35 33,48 
36 4,51 
37 35,53 
38 5,52 
39 17,56 

22 30 30 30 2.6 3.5 500/125 split' 50/12.5 spl ii' +20 100 36 6.5 3.16 1 7 F 
600/150 spill' 60/15 split' 

40 27,59 
41 63 

23 19 19 19 13 10 500 CT 600 CT +20 100 26 70 1 1.1 14/4 F/c 
24 31 31 31 13 10 500/125 sDI it' 600 150 so lit' +20 100 30 42 1 1.1 7 F 
25 32 32 32 Hybrid, 3 equal 500 500 CT 500 CT +14 25 50 50 1:1:1 8 F 

windings 
Cenler Tapped· 600 600 CT 600 C 50 
Trifilar 

42 38,67 
43 19,70 
44 13,73 
45 44,76 
46 31,39 

26 17 17 17 18 8 500 CT 10K +20 101i 95 800 1 4.48 13 F 
600 CT 12K 

27 40 40 40 18 8 500/125 spl it' 10K/2.5K splil +20 100 98 1200 1 4.48 7 F 
600/150 spJ it' 12K/3.0K §p1it 

28 19 19 19 15 10 600 CT 500 CT +20 100 70 26 1.1 1 
114 jlc 

29 31 31 31 15 10 600{150 sJllil' 500/125 ~Iil' +20 100 40.3 32.9 1.1 1 7 F 
30 33 33 33 13 10 600/150splil'! 600 CT +20 100 29 42 1 1 6 F 
31 46 . 46 46 15 10 600{150 spilt' 900{225 split' +20 100 43 50 1 1.22 7 F 

32 20 20 20 15 11 600 CT 1500 CT +20 100 65 70 1 1.58 1;14 F/c 
33 35 35 35 13 5 600/150 splil' 2K/500 splil' +20 100 40 113 1.82 1 7 F 
34 27 27 27 6.8 11 600/150 split 4K CT +20 100 47 155 1 2.68 VII FIE 

35 37 37 37 8.5 3.2 600/150splil't 8K CT +10 50 55 484 1 3.65 6 F 
36 7 7 7 8.5 2.5 800 20K +20 100 110 800 1 5 10 F 

1200 30K 
.37 15 15 15 8.5 5 800 CT 20K CT +20 100 110 800 I 5 12/4 Flo 1200 CT 30K CT 
38 42 42 42 8.5 5 800/200 split 20K/5K split +17 50 110 800 1 5 7 F 

1200/300 spl il 30K{7.5K sPlit 

39 46 46 46 18 8 900/225 split' 600/150 split' +20 100 50 43 l.22 1 7 F 

40 12 12 12 11 3 1000 50 +20 100 5 90 4.45 1 10 F 
1200 60 

41 34 34 34 6 lK/25 split' 200/50splil' +20 100 102 19 2.23 1 7 F 
1200/300 split' 240/60 splil' 

, .. 
t Eleclroslatlc Shield Bltllar 

SHIELDS..:DRAWN HI PERMALLOY SHIELD PROVIDES 20 db SHIELDING 
PC·SSO·SH 2~~i' Sq x Y2" H 
SSO.p.SH I" L x ,~ .. ' W x '%':' H 
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5600 TRANSFORMERS 

5S0, PC-SSO, SSO-P 
Performance Characteristics 

Inpul Winding 300 Hz - 20 kHz - Working Volts· 175 Peak 

Series Connecled E.T. Unbal. 
Typa Type Typa Product DC ma In~uI-MaIChlng Oulpul-Matching Maximum Level OCR +25% Ohms Turns Ratio +3% 

No. No. No. Millivolt In mpedance Impedance In Out 
Lina SSO PC-SSO SSO-P Sec. Winding Primary (Ohms) Secondary (Ohms) DBM M.W. Prl. Sec. Pri. Sac. 

42 13 13 13 3.2 0 1000 200K +7 5 190 4000 1 14.4 

43 21 21. 21 3.2 0 1000 CT 200K CT +7 5 200 4000 1 14.4 

44 45 45 45 3.25 0 1000/250 splitt 200K CT +7 5 200 4000 1 14.4 

45 16 16 16 22 3 1200 3.2 +20 100 70 .45 18.1 1 
\ 1500 40 

46 20 20 20 23 7 1.5K CT 600 CT +20 100 70 65 1.58 1 

47 22 22 22 32 7 1500 CT 10K CT +20 100 300 800 1 2.58 
1800 CT 12K CT 

48 35 35 35 25 2.5 2K/500 split" 600/150 split" +20 100 113 40 1.82 1 

49 8 8 8 10 2.2 2K CT 10K +20 100 45 1200 1 2.23 

50 27 27 27 16 2.5 4K CT 600 split +20 100 155 47 2.58 1 

51 36 36 36 44 2.6 4K/l K spilt 12.8/3.2 split" +20 100 327 1.5 17.6 1 
5K/125 split 16/4 split" 

52 38 38 38 63 2 8K/2K split 12.8/3.2 split" +20 100 600 1.5 25 1 
1 0/2.5K split 16/4 split" 

53 37 37 37 30 .6 8K Cn 600/150 split" +7 50 484 55 3.65 1 

54 9 9 9 82 2 10K 16 +20 100 800 2.7 25 1 

55 3 3 3 55 3 10K 200 +20 100 2500 34 7.1 1 
1.5 25K 500 

56 39 39 39 55 3 10K/2.5K split 200/50 split +20 100 2500 34 7.1 1 
1.5 25K/6.25K spl it 500/125 split 

57 14 14 14 33 2 10K CT 200 CT +20 100 560 22 7.07 1 
1 25K CT 300 CT 

58 17 17 17 82 2 10K 500 CT +20 100 800 95 4.48 1 
12K 600 CT 

59 40 40 40 82 4 10K/2.5 split 500/125 split HO 100 1200 98 4.48 1 
12K/3.0K spl it 600/150 split 

60 8 8 8 23 1 10K 2K CT +20 100 1200 45 2.23 1 
, 

61 22 22 22 82 4 10K CT 1500 CT +20 100 800 300 2.58 1 
12K CT 1800 CT 

62 25 25 25 60 1 10K CT 10K splitt +20 100 560 650 1 1 
12K CT 12K splitt 

63 41 41 41 60 1 10K/2.5K split 
12K/3.0K split 

1 OK/2.5K split 
12K/3.0K split 

+20 100 560 650 1 1 

64 2 2 2 13 .25 10K 90K +15 30 710 3150 1 3 

65 7 7 7 42 .5 20K 800 +20 100 800 110 5 1 
30K 1200 

66 15 15 15 42 1 20K CT 800 CT +20 100 800 110 5 1 
30K CT 1200 CT 

67 42 42 42 42 1 20K/5K split 800/200 spl it +17 50 800 110 5 1 
30K/7.5K split 1200/300 split 

68 4 4 4 64 1 30K 50 +20 100 2875 4.6 24.5 1 

69 26 26 26 57 .5 40K CT 400/100 split +20 100 1900 43 10 1 
50K CT 500/125 split 

70 43 43 43 57 .5 40K/l0K split 
50K/12.5K split 

400/100 split 
500/125 split 

+20 100 1900 43 10 1 

71 2 2 2 38 90K 10K +15 30 3150 710 3 1 

72 6 6 6 79 .5 lOOK 60 +20 100 3500 3.3 40 1 

73 44 44 44 40 0 lOOK cn 100/25 split +7 5 3290 4.1 31.6 1 
200K Cn 200/50 split 

74 13 13 13 48 0 200K 1000 +7 5 4000 190 1 14.4 

75 21 21 21 48 0 200K CT lK CT +7 5 4000 200 14.1 1 

76 45 45 45 48 0 200K Cn lK/250 split +7 5 4000 200 14.4 1 

t Electrostatic Shield " Bililar t Secondary is not split lor SSO-25 
Magnetic Shields on Catalog page 20 

Schemallc 
Catalog 
Pg.22 
PCIP 

10 

1~ 
6 

10 

14/t 

I/'4 

7 

13/3 

5~1 
7 

7 

6 

10 

10~ 

7 

14/t 

13 

7 

13/3 

12~ 

5~1 
7 

10 

10 

12/4 

7 

10 

5 

7 

10 

10 

6 

10 

14/t 

6 

Pins Ar-
IIngemant 
Catalog 
Pg.22 
PCIP 

F 

Fic 

F 

F 

F/c 
Flo 

F 

FIB 

FIE 

F 

F 

F 

F 

F/A 

F 

F/c 
F 

F 

1B 

Flo 

FIE 

F 

F 

F 

Flo 

F 

F 

F 

F 

F 

F 

F 

F 

F/c 
F 

5600 

Key 

SSO Line 

2 64,71 
3 15,55 
4 10,68 
5 Pg.22 
6 11,72 
7 36,65 
8 49,60 
9 6,54 

10 2 
11 7; 21 
12 9,40 
13 42,74 
14 16,57 
15 37,66 
16 1,45 
17 26,58 
19 23,28 
20 32,46 
21 43,75 
22 47,61 
23 Pg.22 
24 Pg.22 
25 62 
26 18,69 
27 34,50 
28 12 
29 3,20 
30 8,22 
31 24,29 
32 25 
33 30 
34 14,41 
35 33,48 
36 4,51 
37 35,53 
38 5,52 
39 17,56 
40 27,59 
41 63 
42 38,67 
43 19,70 
44 13,73 
45 44,76 
46 31,39 
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5600 TRANSFORMERS 

sso, PC-sso, SSO-P 
Performance Characteristics 

INDUCTORS 

SSO-5 50 Hys at 1 rna DC, 4400 ohms DC res. 

SSO-23 8 Hys at 2 rna DC, 4 Hys at 5 rna DC, 650 ohms 

SSO-24 3.5 Hys at 2 rna DC, 1.5 Hys at 5 rna DC, 160 ohms 

PC·SSO-5 Split Series: 100 Hys @ 0 rna DC, 50 Hys @ 1 rna DC, 4400 ohms 
SSO-5P Parallel: 25 Hys @ 0 rna DC, 12 Hys @ 2 rna DC, 1100 ohms 
PC·SSO-23 Split Series: 8 Hys @ 2 rna DC, 4 Hys @ 5 rna DC, 600 ohms 
SSO-23P Parallel: 2 Hys @ 4 rna DC, 1 Hy @ 10 rna DC, 150 ohms 
PC·SSO-24 Split Series: 3.5 Hys @ 2 rna DC, 1.5 Hys @ 5 rna DC, 160 ohms 
SSO-24P Paraliel: 0.9'Hy @ 4 rna DC, 0.4 Hy @ 10 rna DC, 40 ohms 

MIL-PART NUMBER DESIGNATIONS 
Type No. Designation Type No. Designation Type No. Designation 
SSO-1P M27/167-02 SSO-10P M27/167-20 SSO-19P M27/167-07 
SSO-2P M27/167-32 SSO-11P M27/167-05 SSO-20P M27/167-17 
SSO-3P M27/167-01 SSO-12P M27/167-14 SSO-21P M27/167-41 
SSO-4P M27/167-35 SSO-13P M27/167-40 SSO-22P M27/167-29 
SSO-5P TF5R20ZZ SSO-14P M27/167-25 SSO-23P TF5R20ZZ 
SSO-6P M27/167-38 SSO-15P M27/167-34 SSO-24P TF5R20ZZ 
SSO-7P M27/167-33 SSO-16P M27/167-16 SSO-25P M27/167-30 
SSO-SP M27/167-28 SSO-17P M27!167-26 SSO-26P M27/167-36 
SSO-9P M27/167-22 SSO-1SP M27/167-23 SSO-27P M27/167-18 

tPin numbers not shown in schematic will be missing. 

5600 

Pri. Sch. Pin Diag. 
Blk 
Blk 
Rd 
Gn 
Rd 
Blue 

16/ F/ 
/15 /A 

16/ F/ 
/15 /A 

16/ F/ 
/15 /A 

Type No. Designation Type No. Designation 
SSO-2SP M27/167-03 SSO-37P M27/167-12 
SSO-29P M27/167-04 SSO-3SP M27/167-21 
SSO-30P M27/167-06 SSO-39P M27/167-24 
SSO-31P M27/167-08 SSO-40P M271167-27 
SSO-32P M27/167-11 SSO-41P M27/167-31 
SSO-33P M27/167-09 SSO-42P M27/167-13 
SSO-34P M27/167-15 SSO-43P M27/167-37 
SSO-35P M27/167-10 SSO-44P M27/167-39 
SSO-36P M27/167-19 SSO-45P M27/167-42 
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5600 TRANSFORMERS 

Universal Transistor 
Supply Transformers 

INCLUDING MET'"' SERIES 
Primary 115 Volts, 50/60 Hz Nominal 
Secondary Volts, 8.25 to 40.5 

Primary 115 Volts, 50/60 Hz Non-linal 
Secondary' Volts, 16.5 to 81 

PACKAGING Hermetically sealed: Drawn 
metal case to MIL Grade 4. 

MIL SPECS To complete MIL-T-27D 
Specs. MIL Type TF4S03 plus two letter 
case code. H-915 Is qualified as M27! 
184-01. H-935 is qualified as M271157-01. 
H-925 is qualified as M27!156-01. 

NOTES: Chart below shows the sec
ondary . AC voltages available, and the 
approximate DC voltages resulting, in 
typical capacitive filter silicon rectifier 
circuits (at the indicated currents). Since 
the capacitor following the rectifier af
fects the DC, voltage Values used (in 
1000 mfd) are shown in parenthesis () 
after each current rating. 

Primary taps' can modify nominal AC 
voltages by -6%, +6%, and +12%. 

Primary 115 Volts, 400 Hz Nominal 
Secondary Volts, 8.25 to 40.5 

Primary 115 Volts, 400 Hz Nominal 
Secondary Volts, 16.5 to 81 

DC OUTPUT FOR 8.25- TO 40.S-VOLT SECONDARIES 

UTe TYPE NO. 
H·915 MET-465 
H-925 MET-d75 
H-935 MET-445 
H- 94 MET-455 
H- 95 
H- 96 

') ~;8.25V 2 12V 
7 

8 
3 12V 

4 tl~8.25V 

5600 

--~.-. 
II'~~ 

UTe TYPE NO. 
H-965 MET-495 I] ~5 

. 

6.
16

.
5V 2 24V 

7 

~
8 

3 24V 

9"6.5V 
4 10 

PRI 2-4 115V NOM OUTPUT 
1-4 115V -6% OUTPUT 
1-3 115V +6% OUTPUT 
2-3 115v+12% OUTPUT 

DC. Output for 16.5- to 81-Volt 
Secondaries 

DC Current in Amperes 
(Capacitance in 1000 mId 

Nominal Approx.I----=::-:-:--=in=-p_ar_en...-th:-:e:=-se7is)"--;-_ 
AC DC 6o-Hz Type 14oo.HZ Type 

Voltage Voltage H-965 MET-495 
Full Wave Bridge Silicon Rectifier 

16.5 12 1.5 (.5) 0.6 (.06) 
24 24 1.25 (.5) 0.5 (.06) 
33 36 0.75 (.25) 0.3 (.06) 
40.5 48 1.0 (.25) 0.4 (.06) 
48 50 0.65 (.125) 0.26 (.04) 
57 68 0.60 (.125) 0.24 (.04) 
64.5 82 0.55 (.125) 0.22 (0.4) 
81 106 0.50 (.125) 0.20'(.04) 

Full Wave CT 
33CT 13 1.-t5"(.5) 0.46 (.06) 
48CT 24 0.90 (.25) 0.36 (.06) 
81 CT 48 0.75 (.25) '0.30 (.06) 

. DC Current in Amperes (Capacitance in 1000 mId in Parentheses) 
Nominal Approx. I I 6o-Hz Types I 4oo-Hz Types 

AC Voltage DC Voltage H-915 I H·925 I H-935 I H-94 I H·95 I H·96 I MET·445 I MET·455 I MET·465 I MET·475 

Full Wave Bridge Silicon Rectifier 

8.25 6 .065 (.2) .22 (.2) 1.2 (2) 3.0 (2) . 7.5 (4) 18 (12) .6 (.5) 1.2 (.5) 3.0 (.5) 7.5 (1) 

12 12 .055 (.2) .18 (.2) 1.0 (2) 2.5 (2) 6.0 (4) 15 (12) .5 (.5) 1.0 (.5) 2.5 (.5) 6.0 (1) 

16.5 18 .035 (.2) .11 (.2) .6 (1) 1.5 (1) 3.7 (2) 9 (6) .3 (.25) .6 (.25) 1.5 (.25) 3.7 (.5) 

20.25 24 .042 (.2) .. 14 (.2) .8 (1) 2.0 (1) 5.0 (2) 12 (6) .4 (.25) .8 (.25) 2.0 (.25) 5.0 (.5) 

24 25 .027 (.2) .09 (.1) .52 (.5) 1.3 (.5) 3.5 (1) 8 (4) .26 (.15) .52(.15) 1.3 (.15) 3.5 (.25) 
-

28.5 34 .025 (.1) .085 (.1) .48 (.5) 1.2 (.5) 3.0 (1) 7.5 (4) .25 (.15) .48 (.15) 1.2 (.15) 3.0 (.25) 

32.25 41 .023 (.1) .08 (.1 ) .44 (.5) 1.1 (.5) 3.0 (1) 7 (4) .22 (.15) .44 (.15) 1.1 (.15) 3.0 (.25) 

40.5 53 .020 (.1) .07 (.1) .40 (.5) 1.0 (.5) 2.5 (1) 6 (4) .20 (.15) .40 (.15) 1.0 (.15) '2.5 (.25) 

Full Wave CT 

16.5 CT 6.6 .055 (.2) .17 (.2)~ .92 (2) 2.3 (2) 5.5 (4) 13.5 (12) .46 (.5) .92 (.5) 2.3 (.5) 5.5 (1) 

24 CT 12 .040 (.2) .13 (.2) .72 (1) 1.8 (1) 4.5 (2) 11 (6) .36 (.25) .72 (.25) 1.8 (.25) 4.5 (.5) 

40.5 CT 24 .. 035 (.2) .11 (.2). .60 (1) 1.5 (1) 3.7 (2) 9 (6) .30(.25) .60 (.25) 1.5 (.25)' 3.7 (.5) . 
Industnal Rating - Multiply D.C. Current By Approx. 1.25 
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5600 TRANSFORMERS 5600 

Plug-In 
IC Power Transformers 

TPC Series 

APPLICATIONS The TPC Series of plug
in power transformers is ideally suited 
for low-voltage, high-current IC feed ap
plications. These units are also recom
mended for use in full-wave centertap 
and full-wave bridge rectifier circuits. 

MIL SPECS To complete MIL-T-27D 
Specs, Grade 5, Class S. 

RATINGS Based on approximately 20% 
regulation from no-load to full-load RMS 
conditions. 

:Jl: 
:)t~ 

Series Connections '. . .. . 
. Join 2, and 3 for 230·volt.lnput < ' 

, "~, ~!!ln~ lind 710r ,CT ()~tput;· .• , ;~;3: 
~'~aralieiConiteotilln$' <:;,:, ~ . " >.; ..• ;, ....• 
l-' ,.Join·tand3;2·an44 10r 115-voli input:,',. 

··Johf.lland 7;.6an!\8,fotlligh-currenro\ItilUlt 
"~ ": , .. <:;';:.,,:.~,.~,.'':''~., .~ ..... "':O<'~~~';""w";.'" >'/;'h~; " . .:..",.:w., 

Power 
Rating 
1.7 VA 
5.3 VA 

12.0 VA 

A 
Max. 
1.50 
1.75 
2.00 

NV™ Series 

B 
Max. 
1.25 
1.50 
1.75 

I 

C 
±.020 

.15 
.15 
.15 

I 
o to Peak Volts 81 I 64.5 J 

Type No. Freq. (kHz) 
NY·520 10 .4 .45 
NY-530 10 .8 .9 
NY·720 20 .55 .6 
NY·730 20 1.1 1.2 

Series Connections Parallel Connections 
Primary Input: Primary Influt: 

230 volls, 50/60 Hz 115 volts, 50 60 Hz 

Max. Max. 
Power Secondary Secondary Secondary Secondary 

Type No. 

TPC·l0·170 
TPC·12·135 
TPC· ,6·110 
TPC·24·70 
TPC·28·60 
TPC-34·50 
TPC-40·40 
TPC·120·14 

TPC·l0-530 
TPC-12-420 
TPC-16-330 
TPC-24-220 
TPC-28-190 
TPC-34-155 
TPC-40-130 
TPC·120-45 

TPC-l0·1200 
TPC-12-950 
TPC-16-750 
TPC-24-500 
TPC-28·430 
TPC-34-350 
TPC-40-300 
TPC-120·100 

D 
Max. 
2.125 
2.375 
2.875 

Rating 
(VA) 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 

B 

C 

E 
1.750 
2.000 
2.375 

CIRCUIT 

Voltage 
(volts) 

10 CT 
12 CT 
16CT 
24 CT 
28CT 
34 CT 
40 CT 

120 CT 

10 CT 
12CT 
16 CT 
24CT 
28CT 
34 CT 
40CT 

120 CT 

10CT 
12CT 
16CT 
24CT 
28 CT 
34 CT 
40CT 

120 CT 

F 
Max. 
1.344 
1.469 
1.625 

CIRCUIT FOR NV UNITS 

Rla, Rlb = 10n 1 WATT, R2 = 15K= 1 WATT 
S18, Clb = 43pl, C2 = 50 ILl 6V 
01.02 = TRW 2N5326 

I FULL WAVE BRIDGE 
57 I 48 I 40.5 I 33 I 

Current in amperes RMS, at above voltages 
.5 .55 .8 .6 

1 1.1 1.6 1.2 
.65 .70 1.1 .8 

1.3 1.4 2.2 1.60 

Current Voltage Current 
(mA) (volts) (mA) 

170 5 340 
135 6.3 270 
110 8 220 
70 12 140 
60 14 120 
50 17 100 
40 20 80 
14 60 28 

530 5 1060 
420 6.3 840 
330 8 660 
220 12 440 
190 14 380 
155 17 310 
130 20 260 

45 60 90 

1200 5 2400 
950 6.3 1900 
750 8 1500 
500 12 1000 
430 14 860 
350 17 700 
300 20 600 
100 60 200 

G H .. Welghi, 
±.032 ±.010 Typ. lb. 

1.00 .60 .20 .20 
1.10 .75 .25 .32 
1.30 .75 .25 .58 

24 

• Hermetically sealed. 
• Made to complete MIL-T-27D specs; 

Grade 4, Class V. 
• High efficiency. 
• Advanced winding coupling technique. 
• Reduced spiking assures transistor 

reliability. 
• Miniaturization due to the use of high 

efficiency core material. 
• Ease of rectifier filtering at highoper-

ating frequencies. 

DIMENSIONS 
NV-520, NV-720: Hit sq x wt high max. 
NV-53G, NV-730: 1'fl' sq x wt high ma.x. 
Approximate weights: 1.5 oz. and 2.5 oz. 

I FULL WAVE CT 
16.5 81 CT i 48CT J 33.CT 

1.05 1.2 .55 .65 .85 
2.1 2.4 1.1 1.3 1.7 
1.3 1.6 .70 .85 1.05 
2.6 3.2 1.4 1.7 2.1 
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5600 

Filter 
Inductors 

METAL CASED 

TRANSFORMERS 

MOLDED 

5600 

--~ ... 
II'IJIJ 

PACKAGING Hermetically'sealed. H-70 
. group - Metal encased. H-105 group
molded. 

APPLICATIONS Transistor. supply units 
have two windings for wide flexibility. 
All are swinging types to enhance power 
supply regulation. 

CONSTRUCTION Grain-oriented core 
materials impart highest permeabilities, 
producing exceptionally high inductance 
for size. 

MIL SPECS To complete M IL-T -270 
Specs. H-70 group (metal cased) Grade 
4, Class S. H-105 group (molded) Grade 
5, Class S. 

METAL CASED MIL-T-27D RATINGS IN REGULAR TYPE, INDUSTRIAL RATINGS IN BOLD TYPE 

Ind. @ ma Inil. @ ma Ind. @ ma Ind. @ ma Res. Max.DCV Test V MIL Case 
Type No. MIL Type Hys. DC Hys. DC Hys. DC Hys. DC Ohms Ch.lnput RMS 

H-70 TF4S04AH 20 20 18 25 14.5 30 10 35 925 350 1000 AH 

H-71 TF4S04FB 20 40 18.5 50 15.5 60 10 70 350 500 2500 FB 

H-72 TF4S04GB 13 70 11.5 85 9.5 105 7 125 215 500 2500 GB 

H-73 TF4S04HB 11 100 9.5 125 7.5 150 5.5 175 150 700 2500 HB 

H-74 TF4S04JB 11 150 10 170 8.5 195 6.5 215 135 700 2500 JB 

H-75 TF4S04KB 11 200 10 230 8.5 250 6.5 300 90 700 2500 KB 

H-76 TF4S04LB 11 200 10 230 8.5 250 6.5 300 85 1500 4500 LB 

H-77 TF4S04MB 10 300 9 350 8 390 6.5 435 60 2000 5500 MB 

H-78 TF4S040A 7 400 6.5 430 6 465 5.5 500 48 2500 7000 OA 

H-164t M27/171-01 45t 35 40t 75 18t 350 9t 750 1.2 500 AG 
• (2 Wdgs.) 11.25t 70 10t 150 4.5t 700 2.25:1: 1.5A .295 

H-166t TF4S04AH 125t 50 80* 100 20* 500 12* 1 A 1.2 500 AH 
• (2 Wdgs.) 31t 100 20t 200 5t 1 A 3:1: 2 A .3 

1:1-168t TF4S04AJ 68t 100 52t 200 20t 1 A 14:1: 2 A .8 750 AJ 
* (2 Wdgs.) m 200 13:1: 400 5:1: 2 A 3.5:1: 4 A .2 

H-17ot TF4S04GB 180:1: 125 140t 250 2M 1.25A 11* 2.5A .6 1000 GB 
* (2 Wdgs.) 45:1: 250 35* 500 6.2* 2.5 A 2.7* 5 A .15 

H-171t TF4S04JA 9* .7M 5:1: 1.5A 2.2:1: 7.5 A 1.6:1: 15 A .03 1000 JA 
* (2 Wdgs.) 2.25t 1.25A 1.25t 3 A .55:1: 15 A .4:1: 30 A .0075 

H-172t TF4S04HA 70:1: .25A 65* .4A 20* 2 A 9* 4 A .22 1000 HA 
* (2 Wdgs.) 17.5t .5 A 16* .8A 5:1: 4 A 2.m 8 A .055 

H-173t TF4S04KA 80* .5A 72t ~8A 16.5* 4 A 8.U 8 A .15 1000 KA 
* (2 Wdgs.) 20:1: 1 A 18t 1.6A 

... 
4.1:1: 8 A 2.1:1: 16 A .038 

H-174t TF4S04MB 50t .65A 45:1: 1.3A 10t 6.5 A 6.5t • 13 A .08 1000 MB 
* (2 Wdgs.) 12.5t 1.3 A 11* 2.6A 2.5t 13 A 1.6t 26 A .02 

MOLDED 
OCR Test 

Type No. MIL Pari No. Inductance- Henries @ ma DC Ohms Volts L W H Mtg. Dim. and Studs WgtLbs. 

H-105 M27/149-01 2.5 @ 25 rna, 2 @ 35 rna, 1.5 @ 45 rna 225 1000 1V4 '~6 '~6 '16 X 7/U two #4-40 Taps, Diag. .1 

H-106 M27/159-01 2.25@60ma, 1.75 @80ma, 125@100rna 110 1000 1% W6 13/u 1~6X% Yu Dia. 4 holes .28 

H-107 M27/160-01 2 @ 120 rna, 1.5 @ 160 rna, 1 @ 200 ina 55 2500 2Vu 1% j5~ 1314 x 1'Ji'2 
'-

~2 Dia. 4 holes .. 9 

H-108 M27/179-01 2@ 220 rna, 1.5 @ 270 rna, 1 @325rna 35 2500 27/U 2Y2 21~2 2Jf6 X 2}j'6 ~2 X ~2 4 slots 1.7 

H-109t TF5S04ZZ .2 @ 125 rna, .025 @ 1.25A, .011 @ 2.5A .6 750 27/U 2Y2 21~2 2Jf6 X 2}j'6 ~2 X ~2 4 slots 1.7 
(2 wdgs)* .055 @ 250 rna, .00625 @ 2.5A, .0027 @ 5A .15 

t Split winding in series, * Split winding in parallel. * Rated in millihenries, ~ Terminals opposite mounting, 
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5600 

400 Hz 
Transformers 

PACKAGING Hermetically sealed. DO-T's 
and MET's metal encased. H-101 group 
-molded. 

Molded Types, 
Grade 5 

H-118 
H-148 
H-149 

H-101 
thru 
H-104 

Metal Encased 
Types, Grade 5 
DO-T400TM Series 
MIL TYPE TF5R03ZZ 

~l' Dia. x '%2" 
Weight '/10 oz. 

TRANSFORMERS 5600 

APPLICATION Transistor/filament and 
isolation. 

MIL SPECS To complete MIL-T-27D 
Specs. DO-T's: Grade 5, Class R. MET's: 

SHIELDING All isolation transformers 
electrostatically shielded. 

Grade 4, Class S. Molded units: Grade 5, 
Class S. 

Primary: 105/115 Volts 380-1000 Hz 
Secondary: 6.3 VCT 2500V RMS Test 

Type No. MIL-Type Sec. Amp. 

H-101 TF5S03ZZ 3.5 

H-102 M27/202-01 5.5 

H-103 M27/158-01 10 

H-104 M27/201-01 25 

H-101 Ihru H-104 mounted by 4 holes .1570 

500V RMS TEST 

Type No. H-118 

Application Supply 

Lin. 

12%2 

1% 

2~6 

27/8 

Win. Hln. Mlg.Olm. Wt.Lbs. 

12~2 2 11/ox1%2 I .3 

2 21/4 11/0 X 1%2 .44 

21/0 21/2 l1K6 x 1'%2 ! .8 

21/2 3~2 23(6 X 11~2 I! 1.5 

H-148* H-149 

Isolation Supply 

Primary 105/115V 3BO-1000 Hz 1 05/115V 400 Hz 28V 380-1000 Hz 

Secondary 6.3VCT ~ .3A 115V CT-.02A 1) 6.3V-.OBA 
2) 6.3V-.OBA 

12.6V-.OBA· 
6.3V-.16At 

MIL-Type TF5S03ZZ TF5S03ZZ TF5S03ZZ 

Case Type I ! 

(See pgs. 19 81 22) SO-#P SO-#P SSO-#P 
• Series Connected. t Parallel Connected . * ELECTROSTATICALLY SHIELDED. 

Type No. Application Primary Secondary Raled Heal Rise 

00-T400 Isolation transformer 28V, 400 Hz 6.3V@60mA 40°C 

00-T410 Isolation transformer 28V, 400 Hz (2 secs.) 40°C 
6.3V@30mA, 
6.3V@30mA 

00-T415 Isolation transformer 2BV, 400 Hz (2 secs.) 40°C 
12.6V@15mA, 
12.6V@15mA 

00-T420 Electrostatically shielded 28V, 4QO Hz 28V@10mA 40°C 
isolation transformer 

00-T430 3-watt autotransformer 2BV, 400 Hz 12.6V-0- 40°C 
12.6V@ 120 rnA 

00-T440 3/4-watt autotransformer 2BV, 400 Hz 6.3V - 0- 40°C 
6.3V@60mA 

OO-TSH Drawn Hipermalloy shields provide 20 to 40 dB shielding, each. 
00-TSH2 See Catalog page 7 for dimensions 

Type No. MIL Pri. Sec. Amps. Amps Sec. Test MIL 
Type Volt Volts (MIL) (Industrial) Volts RMS Case 

MET-400* TF4S03AH 115 CT .06 .072 1000 AH 
380-1000 Hz 115 CT .06 .072 
105/115/125V 230· .06 .072 

115t .12 ,144 
MET-405* TF4S03EA 115 CT 0.2 .24 1000 EA 

380-1000 Hz 115 CT 0.2 .24 
105/115/125V 230· 0.2 .24 

115t 0.4 .48 
MET-410 TF4S03YV 6.3 0.6 .75 500 RC-25 

115V, 400 Hz (Pg.12) 

MET-420 TF4S03AH 6.3CT 2 2.5 1500 AH 
380-1000H:l 
105/115/125V 

MET-430~ M27/180-01 12.6 CT 2 2.5 1500 FA 
400 Hz 12.6 2 2.5 
57.5,99.6,115V 

• Series Connected. t Parallel Connected. * ELECTROSTATICALLY SHIELDED. 
V Two MET·430's Scott connected provide 26 volt two phase from 115 V. three phase 400 Hz Input. 
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5600 TRANSFORMERS 5600 

400 Hz Power Transformers 
Low Profile MIL-T-27 Grade 5 Class S 

FP Series 

SCHEMATICS 

FP-011 
FP-012 
FP-013 

FP-021 
FP-022 
FP-023 

DIMENSIONS 

Case Width "An 
Type ±.D3in. 
No~ (±.76mm) 

FP-011 1.24 sq. (31.49) 

FP-021 1.24 sq. (31.49) 

FP-031 1.24 sq. (31.49) 

FP~012 1.75 sq. (44.45) 

FP-022 1.75 sq. (44.45) 

FP-032 1.75 sq. (44.45) 

FP-013 2.25 sq. (57.15) 

FP-023 2.25 sq. (57.15) 

FP-033 2.25 sq. (57.15) 

Case Height 
±.03in. 

(±.76mm) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

APPLICATION Offering significant cost 
and size advantages over competitive 
low-voltage, high-current toroids, FP 
Series 400 Hz power transformers are 
wide applicability types which will fit 
many modern circuit needs. 

RATINGS Three power levels are avail
able: 10, 20 and 30 watts. Within each 
power rating, three different winding and 
secondary tap arrangements are pro
vided to cover a total voltage range from 
2to 30 volts. Since performance specifi
cations are based on maximum-voltage, 
full-winding use, slight power derating is 

SPECIFICATIONS 

Type No. 
Power Rating Primary Voltage 

(WaHs) (Volts) 

FP·011 10 115 

FP.021 10 115 

FP-031 10 ! 115 

FP-012 20 ! 115 

FP·022 20 I 115 

FP-032 20 I 115 

Fp·013 30 115 

FP-023 30 I 115 

FP-033 30 I 115 

FP-031 irA: FP-032 
FP-033 

fr __ -, 4 
.032 Q a 

"'~]~ , " 
(.812) 1 3 

.007 1[1: 
+ 

4 5 7· 

.032 
(.812) 

Terminal Spacing Tab Width Tab Spacing A 

I 

required when employing lower voltage 
taps, .to keep current density normal. 

CONSTRUCTION FP transformers feature 
a semi-toroidal, hum-bucking, self-shield
ing construction. Integral electrostatic 
shields are terminated in two unique 
mounting tabs. The units are of a low
profile design - .62 inches high - to fit 
"sandwich board" shallow drawer re
quirements. "PC" terminal types on all 
units. 
MIL SPECS To complete MIL-T-27D spe
cifications. MIL Type No. TF5S03ZZ. 

Secondary Voltages 
(Volts) 

Weight 
Lb. (Gms.) 

2,3,4,5,6,7,8, .10 .125 (56.7) 

4,6,8,10,12,14,16,20 .125 (56.7) 

6,9,12,15,18,21,24,30 J25 (56.7) 

2,3,4,5,6,7,8,10 .25 (114) 

4,6,8,10,12,14,16,20 .25 (114) 

6, 9, 12, 15, 18, 21, 24, 30 .25 (114) 

2,3,4,5,6,7,8,10 .38 (172) 

4,6,8,10,12,14,16,20 .38 (172) 

6,9,12,15,18,21,24,30 .38 (172) 

6 
a 

.33 
:±:.03 

(8.38 :±:O.76) 

a C D E 
"a" ±.OOS in. "C"±.02in "D"±.01 in. ±.03in. ±.OOSin. ±.02in. ±.010 in. ±.OOS in. 
(±~12Ii1m) (±.50mm) (±.2Smm) (±O.76mm) (±O.12mm) (±O.SOmm) (±O.2Smm) (±O.12mm) 

.200 (5.08) .38 (9.65) 1.128 (28.65) 1.24 (31.49) .200 (5.08) .38 (9.65) 1.128 (28.65) .300 (7.62) 

. 200 (5:08) . .38 (9.65) . 1.128 (28.65) 1.,24 (31.49) .200 (5.08) .38 (9.65) 1.128 (28.65) .300 (7.62) 
.-

.200 (5.08) .38 (9.65) 1.128 (28.65) 1.24 (31.49) .200 (5.08) .38 (9.65) 1.128 (28.65) .300 (7.62) 

.400 (10.16) .38 (9.65) 1.625 (41.27) 1.75 (44.45) .400 (10.16) ,,38 (9.65) 1.62q (41.27) .350 (8.89) 

.400 (10.16) .38 (9.65) 1.625 (41.27) 1.75 (44.45) .400 (10.16) .38 (9.65) 1.625 (41.27) .350 (8.89) 

.400 (10.16) .38 (9.65) 1.625 (41.27) 1.75 (44.4(i) .400 (10.16) .38 (9.65) 1.625 (41.27) .350 (8.89) 

.600 (15.24) .50 (12.7) 2.132 (54.15) 2.25 (57.15) .600 (15.24) .50 (12.7) 2.132 (54.15) .400 (10.16) 

.600 (15.24) .50 (12.7) 2.132 (54.15) 2.25 (57.15) .600 (15.24) .50 (12.7) 2.132 (54.15) .400 (10;16) 

.600 (15.24) .50 (12.7) 2.132 (54.15) 2.25 (57.15) .600 (15.24) .50 (12.7) 2.132 (54.15) .400 (10.16) 
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5600 TRANSFORMERS 5600 

Supply and Ultrashielded 
Transformers 
ALL HERMETICALLY SEALED, all to complete MIL-T-27D Specs. 

Transistor I Filament 
Supply 
Transformers 

Primary: 105/115/210/220 volts, 50160 
Hz, except H-119, H-130, H-137, H-138, 
(115 V) and H-131 (115/220 V). All units 
designed for 50/60 Hz also suited for 
400/1000 Hz service. 

Sec. 
·Type No. MIL Type Volts 

H·124 TF4S03FB 5 
H·125 M271151-01 5 
H-119 TF4S03AH 6.3 CT 
H-130 TF4S03AJ 6.3 CT 
H-131 M27/153·01 6.3 CT 
H-132 TF4S03JA 6.3 CT 

6.3 CT 
H-133 TF4S03HB 6.3 CT 
H·134 . TF4S03HA 6.3 CT 
H-135 TF4S03JB 10 CT 
H-137 TF4S03EB 6.3 

6.3 
H-138 TF4S03GA 12.6 

12.6 

MIL-T-27D RATINGS IN REGULAR TYPE, 
INDUSTRIAL RATINGS IN BOLD TYPE. 

Amps Amps Sec. Test M.IL Case 
(MIL) (Indust.) Volts RMS 

3 3.8 2000 FB 
10 12 10000 KB 

.3 .38 1500 AH 

.6 .75 1500 AJ 
2 2.5 2500 FB 
6 7 2500 JA 
6 7 
7 8 2500 HB 

10 12 2500 HA 
10 13 2500 JB 

.6 .75 1500 EB 

.6 .75 
2 2.5 1500 GA 
2 2.5 

HITTM Series Ultrashielded Power
Line Isolation Transformers 

Transistor Supply 
Transformers 

SIMULATES BATTERY OPERATION FOR 
CRITICAL CIRCUITS REQUIRING EX
TREME ISOLATION FOR POWER LINE. 

The effective capacity coupling between 
primary and secondary windings is less 
than 0.1 pf. Individually terminated 

shields allow maximum circuit design 
flexibility to further reduce this minute 
capacitance. Input and output terminals 
are on opposite sides of housing for ex
cellent linelload isolation. 
MIL-T-27D RATINGS IN REGULAR TYPE, 
INDUSTRIAL RATINGS IN BOLD TYPE. 

Primary 115 V 50/60 Hz, Secondary 115 V. 

Type Power Power Mounting Wt. MIL 
No. Walls Walls Max. Case Size Dim. and Studs Lbs. Part No. 

HIT-l 50 60 4~, X 4~, X 3~, h 3% X 33/8 10·32 x 1(2 long 51(2 M271235·02 

HIT-IS 120 150 5'~, x 5 X 31(2 h 40/8 X 4~, 10·32 x 1/2 long 13 M27/235·03 

HIT·2 160 200 5'U, x 5'U, X 4'U, h 4'~6 X 4'~, 10·32 X 1(2 long 151(2 M271235·04 

HIT·3 400 480 8 x 6'U, X 5'U, h 7)f, x 5% ~,·18 x ,~, long 35 M271235·01 

HIT·4 1000 1200 9 x 71/2 X 71(2 h 8 X 6'12 ~.·18 x ,~, long 60 M271235-05 

Primary 115 V 50/60 Hz (tapped on H·143 
thru H-146 for dual secondary voltages). 
DC ratings are approximate, based on 
silicon bridge rectifier (except H-141, 
H-142 also shown FW.C.T.). Choke input 

DCV is based on 10% voltage drop in 
choke. Condenser value, C, is in 1000 
mfd. H-141, H-142, H-147 listing under 
"Secs in parallel" is single winding. 

Sec. Sec. Sec. in Parallel Sec. in Series 
Type MIL Part V A Choke Input Condo Input Choke Input Condo Input MIL Case 
No. No. RMS RMS DCV DCA DCV DCA C DCV DCA DCV DCA C 

H·141 M27/154·01 20 CT .3 16.5 .3 26 .2 .2 EB 
Full wave CT 8 .43 12 .3 .5 

H·142 M27/155·01 20 CT .6 16.5 .6 26 .4 .4 EA 
Full wave CT 9 .85 13 .6 1 

H·143 TF4S03HA 17/21.5 1.5 14/17.5 3 18.5/25 2 1 28/35 1.5 43/56 1 .5 HA 
17/21.5 1.5 

H·144 TF4S03LA 17/21.5 4 14/17.5 8 18.5/25 5 2 28/35 4 43/56 ·2.5 1 LA 
17/21.5 4 

H·145 TF4S03YY 17/21.5 9 14/17.5 18 18.5/25 12 6 28/35 9 43/56 6 4 RC·175* 
17/21.5 9 

H·146 TF4S03YY 34/43 4.5 28/35 9 43/56 6 4 56/70 4.5 85/110 3 1 RC·175' 
34/43 4.5 

H·147 TF4S03KA 10 20 8.2 20 10 13 12 KA 
, See Catalog page 32 for dimensions. 
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5600 TRANSFORMERS 5600 

PH and PV Universal 
Three-Phase Transformers 

PV SPECIFICATIONS 

PH Series three-phase transformers are 
electrostatically shielded isolation trans
formers constructed to MIL-T-27 specifi
cations. 

Two Grade 4 metal-cased PH units are 
intended for 50/60-Hz, 120/208-volt Wye 
or 120-volt Delta inputs. One is rated at 
65 watts, the other at 360 watts. 

A 25-watt, molded Grade 5 PH unit is 
designed for 400-Hz, 115/200-volt Wye 
or 115-volt Delta inputs. All .PH Series 
primaries and secondaries can be con
nected in either Wye or Delta. 

PV Series three-phase transformers 

PH SPECIFICATIONS 
Type No. Application 

are identi.cally packaged and suggested 
for similar inputs, but feature windings 
arranged and tapped to provide low
voltage, high-current inputs for full-wave 
bridge circuits. 

Two Grade 4 metal-cased PV units for 
50/60-Hz inputs provide 3.1' to 48 volts 
DC in 27 different voltage combinations, 
at currents ranging from 1.25 to 12.5 
amps DC. 

A Grade 5 molded PV transformer for 
400-Hz use has the same voltage capa
bilities, but yields bridge circuit currents 
from 0.5 to 0.87 amp DC. 

AC Input Nominal AC Output 

PH-06S Isolation 120 V. 50/60 Hz Delta 120 V @ 0.31 Alline 

Max. DC Rectified Current 20B V, 50/60 Hz Wye 20B V @ O.IB Alline 

Type No. Delta Wye PH·360 Isolation 120 V, 50/60 Hz Delta 120 V@ 1.73 Alline 

PV-l00 2.15 A 1.25A 208 v, 50/60 Hz Wye 20B V @ 1.00 Alline 

PV-l05 12.5 A 7.2A PH-425 Isolation 115 V, 400 Hi Delta 115 V@ 0.13 Alline 

PV-400 0.B7 A 0.5A .200 V, 400 Hz Wye 200 V @ 0,07 Alline 

Nominal DC Output in 3-Phase.Full-Wave Bridge Rectifier Circuit· 

Secondary 

Type No. Application AC Input Full Delta 'h Delta % Delta FullWye 'h Wye %Wye 

PV-l00 FUll-Wave Bridge Circuit 20B V, 50/60 Hz Delta 2B V 9.3V lB.7V 4B Vor ±24 V 16Vor±BV 32Vor±16V 
and 

PV-l05 120 V, 50/60 Hz L·N Wye 16.2 V 5.4 V 10.BV 2BVor±14V 9.3 V or ±4.65 V lB.6 V or ±9.3 V 
20B V, 50/60 Hz L-L Wye 
120 V, 50/60 Hz Delta 

120 V, 60/60 Hz L-L Wye 9.36 V 3.1 V 6.2V 16.2 Vor ±B.l V 5.4 V or ±2.7 V 10.8 V or ±5.4 V 
.. _--_.-

PV-400 Full-Wave Bridge Circuit 200 V, 400 Hz Delta 2BV 9.3 V' lB.7V 48 Vor ±24 V 16Vor±8V 32 Vor ±16 V 

115 V, 400 Hz L-N Wye 16.2 V 5.4 V 10.8V 28Vor±14V 9.3 V or ±4.65 V 18.6 V or ±9.3 V 
200 V, 400 Hz L-L Wye 
115 V, 400 Hz Delta 

115 V, 400 Hz L-L Wye 9.36 V 3.1 V 6.2 V 16.2 V or ±8.1 V 5.4 Vor ±2.7 V 10.8 V or ±5.4 V . Diode drops neglected . 

SCHEMATICS 

X 5/16 MAX. 

CASE HEIGHT = 3.812 + .000, - .188 CASE HEIGHT = 5.250 + .000, - .188 

Jr 

CASE HEIGHT = 3.812 + .000, - .188 CASE HEIGHT = 5.250 + .000, - .188 CASE HEIGHT = .75 ± .03 
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5600 TRANSFORMERS 5600 

Multiplex Data Bus MIL Std. 1553B 
Pulse Transformers 

Type No. 

MPX-100 
MPX-200 
MPX-300 

±.002 
.025 
6 PLACES C·200 ±.010 

f~ .63 MAX. 
SQ. 
I 

.100 I -11; 
.38-.275~ 

MIN MAX. 

Application Ratio* 
Isolation Transformer 1 CT: 1 CT 

'" til 

TERMINAL 
MARKING 

Coupling_2'.'!':'.sforn:'!lr 1.41 CT: 1 CT 
Coupling Transformer 1.25 CT: 1 CT 

• Other ratios available on special order. 

MIL SPECS MPX pulse transformers fully meet MIL STD 1553B 
CommandlResponse Multiplex Data Bus requirements. They 
also meet MIL-T-21038D Pulse Transformer Specs. MIL Type 
No. TP7SX( ) KZ. 

PERFORMANCE MPX pulse transformers feature a high effi
ciency design for minimum losses. Common mode rejection 
ratio is greater than 45 db at 1 MHz. Input impedance is greater 
than 3000 ohms over the band from 75 KHz to 1 MHz at IV rms. 
This series possesses exceptional waveform integrity: Rise time 
and fall time is less than 100 nanoseconds. Overshoot and ring
ing is less than ±1V peak. Droop is less than 20%. 

CONSTRUCTION All windings are centertapped for greater cir
cuit application flexibility. The series is packaged in a printed 
circuit style configuration, with a low prOfile configuration of 
0.275 inches maximum height. 
Dielectric withstanding voltage is tested at 100 Vrms . 

Plug-in Precision Miniature Wide Application 
Pulse Transformers +200VDC -15VDC 

REG. REG. 

FIG 1 

0' .500 
±.030 

. -l-
~il!~IN. 

Type 
No. 1-2 

TEST CIRCUIT FOR 
PCH-45 TO PCH-57 

FIG 2 1-.625 ...., 
I ±.030 I 

Q~O 
±.030 

-t 
~ ~ ~:JIN. 

'1~00 ~, , --. . • :_0 5'00 
.300 ; £.030 

, __ ~_GI =-----.l 

. 200 J-Vt.: .---l--

FIG 3 

TEST CIRCUIT FOR 
PCH-60 TO PCH-68 

1-... 7501 
I ±.031 *---r 

.625 

111~1 

n ~ ~ ---.:1IN. 

PCH pulse transformers are plug-in ver
sions of our MIL-T-21038 line of pulse 
transformers H45 to H57 and H60 to H6S. 

PACKAGING Hermetically sealed. Epoxy 
cased. 
CONSTRUCTION Designed to be used 
on PC boards with 0.1" pin spacings. The 
pins are in a non-symmetrical pattern to 
provide foolproof insertion. 

MIL SPECS Meet MIL-T-21038D Specs. 
Ail units are Grade 7, Class S, Life X: 

APPLICATIONS Transistor blocking 
oscillators, SCR drivers, coupling and 
isolation. The PCH-45 through PCH-57 
also can be used in transistor circuits. 

NOTE The units are individually adjusted 
in the circuit shown for each group. 
Parameters are checked to give the re
quired pulse widths . 

Imp. 
in/out,· 

ohms 

Frequency 
Response 

within 2 dbt Size 

RATIO 1'1'1 MIL TYPE DESIGNATION TP7SX1110KZ 
PCH-45 3 3.5 4 .05 .022 0 20 10 .05 17 .01 20 0 
PCH-46 5.5 6.5 7 .10 .024 a 25 10 .10 19 .01 30 10 
PCH-47 3.7 4.0 4 .20 .026 a 25 8 .20 18 .01 30 15 
PCH-48 5.5 5.8 6 .50 .03 0 20 5 .50 20 .01 30 20 
PCH-49 8 8.5 9 1 .04 0 20 10 1 24 .02 15 15 
PCH-50 20 21 22 2 .05 0 20 10 2 27 .05 10 15 
PCH-Sl 28 31 33 3 .10 1 20 8 3 26 .07 10 10 
PCH-52 36 41 44 5 .13 1 25 8 5 - 23 .15 10 10 
PCH-53 37 44 49 7 .28 0 25 8 7 24 .20 10 10 
PCH-54 50 58 67 10 .30 0 20 8 10 24 - .25 10 10 
PCH-55 78 96 112 16 .75 0 20 10 16 23 .40 5 15 
PCH-56 93 116 138 20 1.25 a 25 10 20 23 .6 5 10 
PCH-57 104 135 165 25 2.0 a 30 10 25 24 1.5 5 10 

RATIO' 4'4'1 MIL TYPE DESIGNATION TP7SX4410KZ 
PCH-60 .124 .14 .05 .05 .016 0 0 30 
PCH-61 .41 .48 .19 .1 .016 a 0 30 
PCH-62 .78 .94 .33 .2 .022 0 0 18 
PCH-63 1.86 2.26 .70 .5 ~027 2 10 20 
PCH-64 3.73 4.4 1.33 1 .033 0 12 25 1 
PCH-65 6.2 7.3 2.22 2 .066 0 15 25 2 
PCH-66 10.2 12 3.6 3 .087 a 18 30 3 
PCH-67 14.5 17.5 5.14 5 .097 0 23 28 5 
PCH-68 42.3 52.1 14.8 10 .14 0 15 28 10 

• Input Winding terminals 1-2; output Winding terminals 3-4; terminals 5-6 open. 
't Per coupling circuit Z in/out, 1 V input. 

.05 9.3 .012 0 a 

.1 8.2 .021 0 0 

.2 7.4 .034 0 5 

.5 7.5 .045 a 20 
7 .078 0 15 

6.6 .14 0 10 
6.8 .17 0 10 

7.9 .2 0 18 
6.5 .4 0 15 

35 250 260 kHz-34 MHz Fig.1 

50 250 220 kHz-34 MHz Fig. 1 

65 500 260 kHz-93 MHz Fig.2 

65 500 85 kHz-73 MHz Fig. 2 

65 500 50 kHz-62.5 MHz Fig.2 

35 500 24.5 kHz-49 MHz Fig.2 

35 500 12.6 kHz-5.65 MHz Fig.2 

45 1000 13 kHz-3.465 MHz Fig. 2 

50 1000 9.5 kHz-6.3 MHz Fig.3 

50 1000 7.1 kHz-l.35 MHz Fig.3 

20 1000 1.65 kHz-3.05 MHz Fig.3 

10 1000 2.15 kHz-285 kHz Fig.3 

10 1000 1.7 kHz-31S kHz Fig.3 

20 50 550 kHz-43 MHz Fig,.,! 

15 50 95 kHz-17 MHz Fig. 1 

12 100 60 kHz-14.5 MHz Fig. 1 

25 100 22 kHz-3.7 MHz Fig. 1 

23 100 12 kHz-2.3 MHz Fig. 1 

20 100 8.5 kHz-l.675 MHz Fig. 1 

20 100 3.9 kHz-950 kHz Fig. 1 

28 200 3.6 kHz-840 kHz Fig.1 

30 200 1.1 kHz-400 kHz Fig.1 
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5600 TRANSFORMERS 

BIT- p™ 
High Performance Pulse Transformers 

PACKAGING 
Size reduction without loss of perlormance is 
achieved by major reduction 01 air gaps in the 
magnetic circuit. Core permeability closely ap
proaches the theoretical maximum for material 
and structure. 
Materials, dimensions, and surface finish are 
identical with IC Flat Pack standards. Removable 

support protects terminal alignment prior to final 
assembly. This insulated support allows testing in 
conventional jigs. ' 

FLEXIBILITY 
Stock units are designed for the standard blocking 
oscillator circuit shown as well as, for coupling 
application. By interconnecting windings, a variety 
of primary to secondary ratios may be obtained. 

NOTES 
- PULSE 'WIDTH .05 ",sec-l00 ",sec 
- DIELECTRIC STRENGTH tested @ 200 VRMS 
- MIL SPECS To complete MIL-T-21038D Metal 

encased, ruggedized Grade 6, Class R, Life X. 
- SHIELDED All units electromagnetically self

shielded 
- LEAD MATERIAL Ribbon-style, solderable to 

MIL-BTD 1276C, 

RATIO 4:4:1 MIL TYPE DESIGNATION TP6RX4410CZ 
Approx. DCR, Ohms Block Oscillator Pulse Coupling Circuit Characteristics 

5600 

BIT-P 
TRANSISTOR 

TEST 
CIRCUIT 

PWidth Rise % Over Droop % Back PWldth Volt Rise % Over Droop % Back Imp.-
Type No. 1&5 6&7 9& 10 /LSec. Time Shoot % Swing J,tSec. Out Time Shoot % Swing inlout 

BIT-P21 .32 .29 .28 .05 .01 0 0 35 .05 0.2 .01 0 0 20 50 
BIT-P22 .33 .32 .29 .1 .012 0 0 25 .1 0.5 .015 0 0 20 50 
BIT-P23 .38 .37 .3 .2 .02 0 0 15 .2 1.2 .02 a 0 20 100 

BIT-P24 .5 .48 .32 .5 .023 a 5 15 .5 1.5 .022 a 5 25 100 
BIT-P2S .62 .57 .35 1 .03 0 10 14 1 1.5 .025 0 20 28 100 
BIT-P26 .7 .64 .4 2 .035 a 12 15 2 1.5 .028 0, 15 23 100 
BIT-P27 .85 .76 .48 3 .04 0 13 15 3 1.5 .032 a 18 28 100 
BIT-P28 .96 .86 .52 5 .045 a 15 14 5 2 .035 0 20 20 200 
BIT-P29 1,4 1.1 .57 10 .065 a 15 10 10 2' ,05 0 25 25 200 
BIT-P30 2.1 1.7 .8 15 .07 0 15 13 15 2 .06 a 27 18 200 
BIT-P31 2.7 2.1 .97 25 .08 a 15 13 25 3 .1 0 30 30 500 
BIT-P32 20 15 6 50 .2 0 10 5 50 3 .3 a 22 20 500' 
BIT-P33 42 32 12 100 .35 a 11 13 100 6 .4 0 15 18 500 

" Input wrndrng termrnals 1 & 5, output wlndrng termrnals 6 & 7, termrnals 9 & 10 open. 

Precision Miniature Wide Application 
Pulse Transformers 

1~2M:X·O 

~I'r e--1 
"l....r 150 

mid 

RATIO 4-4'1 MIL TYPE DESIGNATION TP6RX4410CZ . -

TRANSISTOR 
TEST 

CIRCUIT 

Ro 
1001l 

PACKAGING 
Hermetically sealed. DO-T family construction: 
See Catalog page 6. 

MIL SPECS 
To complete MIL-T-21038D Specs. Grade 6, Class 
'R, Life X. 

APPLICATION 
Transistor. D.W.V. Test = 100V. 

NOTE 
All Individually adjusted to parameters shown and 
checked in test circuit to give required pulse 
width. 

Approx. DCR, Ohms Blocking Oscillator Pulse Coupling Circuit Characteristics 
% % % % Imp. Frequency 

Type Military l-Brn 3-0rg 5-Grn PWidth Rise Over Droop Back PWidth Volt Rise Over Droop Back In/out," Response Within 
No. Part No. 2-Rd 4-Yel 6-Blu /LSec. Time Shoot % Swing /LSec. Out Time Shoot % Swing Ohms 2dbt 

PIP-l -- .21 .23 .13 .05 .02 a 0 37 .05 9 .018 0 a 12 50 150 kHz-29 MHz 
PIP-2 -- ,47 .56 .22 .1 .025 0 0 25 .1 8 .02 0 0 5 50 100 kHz-17 MHz 
PIP-3 -- 1.01 1.25 .37 .2 .030 2 0 15 .2 7 .035 0 0 5 100 16 kHz-9.5 MHz 
PIP-4 -- 1.5 1.85 .54 .5 .05 0 0 15 .5 7 .06 a 0 0 100 7 kHz-3.25 MHz 
PIP-5 -- 2,45 3.1 .9 1 .08 0 0 14 1 6.8 .15 0 0 5 100 7.5 kHz-2.25 MHz 
PIP-6 -- 3.0 3.7 1.1 2 .10 0 '0 15 2 6.6 .18 a 2 10 lOa 2.2 kHz-l ,32 MHz 
PIP-7 -- 4.9 6.05 1.8 3 .20 a a 14 3 6.8 .20 0 2 10 100 1.7 kHz-l.5 MHz 
PIP-8 -- 8.0 9,7 2.9 5 .30 0 0 3 5 7.9 .22 a 13 25 200 1.8 kHz-l,45 MHz -
PIP-9 M21038/6 13.1 15.9 4.7 10 .35 0 5 12 10 6.5 .4 0 15 20 200 1.5 kHz-l.14 MHz 

RATIO 5:3:1 MIL TYPE DESIGNATION TP6RX5310CZ 
PIP-l0 -- .551 ,41 I .15 I .1 I .01 I a I 0 I 20 I .1 I 8 I .01 I a J 0 1 5 1140/50 1 170 kHz-32 MHz 
PIP-II -- 2.9 I 2.2 I 8.2 I 1 I .02 I 4 I 4 I 6 I 1 I 6.6 I .05 I 0 I 6 I 12 .128011001 12.5 kHz-3.25 MHz 
PIP-12 M2103817 9.4 I 7.1 I 2.6 I 5 I .05 I a I 12 I 12 I 5 I 8 I .09 I 2 I 12 I 25 I 560/200 I 15 kHz-4 MHz 
PIP-SH -- Drawn Hipermalloy shield and cover lor PIP's provides 20 to 30 db shielding .281" h x .359" dla., Va" hole in cover. . Input winding leads Brn-Ad (1-2); output Winding leads Org-Yel (3-4); leads Gm-Blu (5-6) open. 

t Per coupling circuit Z in/out, 1 V input. 
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5600 TRANSFORMERS 

Precision Miniature Wide Application 
Pulse Transformers 

12~~ 
~(0 

-I r '35, MAX D IA. 

==0= 
AZ Envelope, 1 gram 

TRIGGER 
INPUT I 

+200 VDC -15 VDC 
REG. REG. 

PULSE 
,OUTPUT 

1....-~~-+--111 

STANDARD TEST CIRCUIT 

~ ~1~'MAX 
1o-----3Y4 MIN====! 

AC Envelope, 4 grams 

PACKAGING Hermetically sealed. 
Vacuum molded. 

SERVICE -70°C to +130°C. 

MIL SPECS To complete MIL-T-21038D 
Specs. Grade 7, Class S, Life X. 

RATIO 1'1:1 MIL TYPE DESIGNATION TP7SX1110(tt) 
Approx. OCR, 

5600 

I g ---.J 711, MAX 

~3Y4 MIN--==-=! -.l 

AN Envelope, 6 grams 

APPLICATION Tube, SCR and transistor 
Test Voltage 1250 V RMS. 

NOTE All individually adjusted to param
eters shown and checked in test circuit 
to given required pulse width. 

Ohms Blocking Oscillalor Pulse Coupling Circuit Characteristics tt 
% 

Type Military PWidth Rise Over 
No. Part No. 1·2 3·4 5·6 iLSec. Time Shoot 

H·45 M21038/8·001 3 3.5 4 .05 .022 0 

H·46 M21038/8·002 5.5 6.5 7 .10 .024 0 

H·47 M21038/9-001 3.7 4.0 4 .20 .026 0 

H·48 M21038/9-002 5.5 5.8 6 .50 .03 0 

H-49 M21038/9·003 8 8.5 9 1 .04 0 

H·50 M21038/9-004 20 21 22 2 .05 a 
H·51 M21038/9·005 28 31 33 3 .10 1 
H-52 M21038/9-006 36 41 44 5 .13 1 

H·53 -- 37 44 49 7 .28 0 
H·54 M21038/10-001 50 58 67 10 .30 a 
H·55 M21038/10·002 78 96 112 16 .75 a 
H-56 -- 93 116 138 20 1.25 0 
H·57 M21 038/1 0·003 104 135 165 25 2.0 0 

• Input winding terminals 1-2; output winding terminals 3-4; terminals 5·6 open. 
t Per coupling circuit Z in/out, 1 V input. 

RATIO 4'4'1 MIL TYPE DESIGNATION TP7SX4410AZ 

Droop 
% 
20 

25 

25 
20 
20 

20 
20 

25 
25 
20 
20 

25 
30 

Approx. OCR, Ohms Blocking Oscillator Pulse 
% 

Type Military PWidth Rise Over Droop 
No. Part No. 1·2 3·4 5·6 /loSec. Time Shoot 

H·60 -- .124 .14 .05 .05 .016 0 
H-61 -- .41 .48 .19 .1 .016 0 
H·62 - .78 .94 .33 .2 .022 0 
H-63 -- 1.86 2.26 .70 .5 .027 2 

H·64 -- 3.73 4.4 1.33 1 .033 0 
H-6S -- 6.2 7.3 2.22 2 .066 0 
H-66 -- 10.2 12 3.6 3 .087 0 
H-67 - 14.5 17.5 5.14 5 .097 0 
H-68 M21038/11 42.3 52.1 14.8 10 .14 0 

• input winding terminals 1-2; output winding terminals 3-4~ terminals 5-6 open. 
t Per coupling circuit Z in/out, 1 V input. 

% 
0 

0 
0 

10 
12 
15 

18 

23 
15 

% 
Back 

Swing 

10 

10 
8 

5 
10 
10 

8 

8 
8 

8 
10 
10 

10 

% 
Back 
Swing 

30 
30 

18 
20 

25 
25 
30 
28 
28 

PWidth Volt Rise 
% 

Over 
iLSec. Out Time Shoot 

.05 17 .01 20 
.10 19 .01 30 
.20 18 .01 30 
.50 20 .01 30 

1 24 .02 15 

2 27 .05 10 

3 26 .07 10 

5 23 .15 10 

7 24 .20 10 
10 24 .25 10 
16 23 .40 5 
20 23 .6 5 
25 24 1.5 5 

DWV TEST = 100 VRMS 

Droop 
% 
0 

10 

15 
20 
15 

15 
10 

10 
10 

10 
15 
10 

10 

% Imp. 
Back in/out, * 

Swing ohms 

35 250 

50 250 

65 500 
65 500 
65 500 

35 500 

35 500 
45 1000 
50 1000 
50 1000 

20 1000 
10 1000 

10 1000 

2N240 

....., 
'LJ" 150 

mId 

Frequency 
Response 

within 2 dbt 

260 kHz·34 MHz 
220 kHz-34 MHz 

260 kHz-93 MHz 
85 kHz-73 MHz 
50 kHz-62.S MHz 

24.5 kHz-49 MHz 
12.6 kHz-5.65 MHz 

13 kHz-3.465 MHz 
9.5 kHz-6.3 MHz 
7.1 kHz-l.35 MHz 

1.65 kHz-3.05 MHz 
2.15 kHz-285 kHz 

1.7 kHz-315 kHz 

TRANSISTOR TEST CIRCUIT 

Coupling Circuli Characteristics 
% % Imp. Frequency 

PWldth Volt Rise Over Droop Back in/out,· Response 
/loSec. Out Time Shoot % Swing ohms within 2 dbt 

.05 9.3 .012 0 0 20 50 550 kHz-43 MHz 

.1 8.2 .021 0 0 15 50 95 kHz-17 MHz 

.2 7.4 .034 0 5 12 100 60 kH-14.5 MHz 
.5 7.5 .045 0 20 25 100 22 kHz-3.7 MHz 

1 7 .078 0 15 23 100 12 kHz-2.3 MHz 
2 6.6 .14 0 10 20 100 8.5 kHz-l.675 MHz 

3 6.8 .17 0 10 20 100 3.9 kHz-950 kHz 

5 7.9 .2 0 18 28 200 3.6 kHz-840 kHz 

10 6.5 .4 0 15 30 200 1.1 kHz-400 kHz 
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& 

Env. 

AZ 
AZ 

AC 
AC 
AC 
AC 

AC 
AC 

AN 
AN 

AN 
AN 
AN 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM: amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WGAmerican wire guage 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction code 
BCD binary-coded decimal 
BNC baby uN" connector 
BUS basic utility system 

C 
CAD computer aided design . 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct curent 
DIL dual in-line 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded . 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interfac~ bus 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and 
diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated .circuit 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MATV master antenna television 
/LF microforad . 
MHz megahertz 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS. National Bureau of Standards 
NIM nuclear instrumentation module 
NOR not OR 

o 
OEM original equipment 

manufacturer 
OR a logical operator 

P 
pF picofarad 
PC printed circuit 
PCB printed circuit board 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PPI plan position indicator . 
PROM programmable read only 

memory 
PUT programmable unijunction 

transistor 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory. 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch . 
SCR silicon-controlled rectifier 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive ' 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
YRM voice recognition module 
VTVM vaCU'.lm tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 


