


HYBRID CIRCUITS NUMERICAL INDEX 

Type· Page No. Type Page No. Type Page No. 

SH2001 5.3 SH2101 5·19 SH3005 5-29 
SH2002 5-7 SH3000 5-23 SH3200 5-33 
SH2002-P 5-11 SH3001 5-25 SH3201 5-35 
SH2100 5-15 SH3002 5-27 

HYBRID CROSS REFERENCE 
Analog Analog 

Title RTL DTL Amplifiers Switches Regulators 

SH2001 High-Voltage, High- T0-5 
Current Driver F/P 

SH2002 DTµL High Power T0-5 
Driver F/P 

SH2002·P DTµL High Power DIP 
Driver in plastic 
Dual-in-Line Pack 

SH2100 High-Current Driver T0-5 
F/P 

SH2101 High-Voltage Driver T0-5 
F/P 

SH3000 High Impedance, Wideband T0-5 
DC Amplifier F/P 

SH3001 Analog Switch TO ·5 

SH3002 SPOT Analog Switch T0-5 

SH3005 High Impedance T0-5 
Differential Comparator F/P 

SH3200 Adjustable Positive T0-5 
DC Voltage Regulator 

SH3201 Adjustable Negative T0-5 
DC Voltage Regulator 

F /P = FLAT PACK 
DIP= Dual-In-Line PACKAGE 
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SH2001 
HIGH-VOLTAGE, HIGH-CURRENT DRIVER 

•' .. FAIRCHILD HYBRID CIRCUITS 

• INPUTS CCSL COMPATIBLE 
• USE FOR CORE, CABLE, AND LAMP DRIVER 

• HIGH CURRENT CAPABILITY ••• 250 mA SINKING CURRENT AT 0.5 VOLT 

• HIGH VOLTAGE CAPABILITY ••• 40 VOLTS LVcEo 
• LOGIC FLEXIBILITY • • • • • • • • 4 INPUT NANO WITH INHIBIT (NOR) INPUT 

• HIGH SPEED • • • • • • • • • • • toN =70 ns (T\'P) •• toFF = 110 ns (T\'P) 

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 

Voltage Applied to Pin 8 
Voltage Applied to Pin 10 

Operating Power 
Operating Temperature 

Storage Temperature 
Input Reverse Current 
Current on Pin 8 

LOGIC SYMBOLS AND FUNCTIONS 

8 
1n.........i--..... 

+40Volts 
8Volts 

800mW 
(See Part Nos.) 

-ss0 c to +1so0c 
1 mA 

1Amp 

2 
3 4.....---, __ ,,. 8 = 1·2·3·4 + 9 POSITIVE 

(NANO LOGIC) 

6 7 

313 FAIRCHILD o·RIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

5-3 

PHYSICAL DIMENSIONS 
T0-100 

(10 pin package) 

IF.370~ .335 ' 
335 .185 

.04o 1 3051 .16S 

t-W-r~ 
lo LEADS trnnnnnnn =· i.11N. 
:~~:DIA. UliUUUUUU . I 

.230 TP 

NOTES: All dimensions in inches 
· Leads are gold·plated kovar 

Package weisht is 1.32 1rams 

PARI' NO. -55°C TO +125°C HAQ.20011XX 
o•c TO + 70°C HAG 20019XX 

.Oi9 

.015 

BG- PACKAGE 
TOP VIEW 

L= __ r----. 
f= 

1· .760 ·1 
-~--+ .083 .006 

.077 .004 

PARI' NO. -55°C TO +125°C HBG-200UXX 
o•c TO + 70°C HBG 20019XX 

F=AIRCHIL.CJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND IN~TRUMENT CORPORATION 



FAIRCHILD HYBRID CIRCUITS SH-2001 

GUARANTEED TEST SEQUENCE SH-2001 

LTPD LIMIT 
TEST NO. GROUP PIN 1 PIN 2 PIN3 PIN4 PIN 5 PIN6 PIN 7 PINS PIN 9 PIN 10 SENSE MIN. MAX. 

1 A VIH VIH V1H V1H GND GND loL1 YccL Va VOL 
2 A V1L GND GND loL1 V1L YccL Va VOL 
3 A V1L GND loLz YccL v6 VOLZ 
4 A V1L GND loLz YccL v6 VOLZ 
5 A V1L GND loLz YccL v6 Volz 
6 A V1L GND loLz YccL v6 VOLZ 
7 A GND GND loLz VIH YccL v6 VOLZ 
8 B VR GND GND GND GND YccH 11 IR 
9 B GND VR GND GND GND YccH lz IR 
10 B GND GND VR GND GND YccH 13 IR 
11 B GND GND GND VR GND YccH 14 IR 
12 B GND VR YccH 19 IR 
13 c VF VR VR VR GND YccH 11 -IF 
14 c VR VF VR VR GND YccH lz -IF 
15 c VR VR VF VR GND YcCH 13 -IF 
16 c VR VR VR VF GND YccH 14 -IF 
17 c GND GND VF VcCH l9 -IF 
18 D GND GND YccL v6 VoH 
19 E GND GND GND Yax YccL Is lox 
20 F GND GND Ypo 110 IPDH 
21 F GND GND VMAX 110 IMAX 
22* F GND Vpo to.N 
23* F GND Ypo to FF 

•see Test Conditions and Definitions on Page 3 

FORCING FUNCTIONS (Temperature Range -55°C to +125°C) 

UNITS -55°C +25°C +125°C 

YccL Volts 4.50 4.50 4.50 
YccH Volts 5.50 5.50 5.50 
Vpo Volts 5.00 
VMAX Volts 8.00 
V1L Volts 1.40 1.10 0.80 
VIH Volts 2.10 1.90 1.70 
VR Volts 4.00 4.00 4.00 
VF Volts 0.00 0.00 0.00 
loL1 Milliamps 250 250 250 
IOLz Milliamps 8.00 8.00 7.50 
Yax Volts 40.0 40.0 40.0 

FORCING FUNCTIONS. (Temperature Range 0°C to +70°C) 

UNITS 0°C +25°C +70°C 

YccL Volts 5.00 5.00 5.00 
YccH Volts 5.00 5.00 5.00 
Vpo Volts 5.00 
VMAX Volts 8.00 
V1L Volts 1.20 1.10 .950 
VIH. Volts 2.00 1.90 1.80 
VR Volts 4.00 4.00 4.00 
VF Volts 0.45 0.45 0.50 
loL1 Milliamps 250 250 250 
loLz Milliamps 8.0 8.0 7.5 
Yax Volts 40.0 40.0 40.0 
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FAIRCHILD ,HYBRID CIRCUITS SH-2001 

TEST LIMITS (Temperature Range -55°C to +125°C) 

UNITS 

Voll Volts 
VOL2 Volts 

VoH Volts 
IR Microamp 
-IF Milliamp 

lox Microamp 

IPDH Milliamp 

IMAX Milliamp 
toN Nanosec. 

to FF Nanosec. 

TEST LIMITS (Temperature Range 0°C to +70°C) 

UNITS 

You Volts 
Vol2 Volts 
VoH Volts 
IR Microamp 
-IF Milliamp 

lox Microamp 

IPDH Milliamp 

IMAX Milliamp 

toN Nanosec. 

to FF Nanosec. 

TABLE OF LTPD'S (These apply to test sequence page 2) 

GROUP 

A 
B 
c 
D 
E 
F 

TYPICAL SWITCHING TIMES 

2001---+--+~+--+--+~l---+---+~I--~ 

-so•c 2s0c 
TEMPERATURE 

12s0c 

COLD 

15% 

15% 
15% 

-55°C +25°C +125°C 
MIN. MAX. MIN. MAX. MIN. MAX. 

0.45 0.40 0.45 
0.45 0.40 0.45 

2.20 2.00 1.80 
2.0 5.0 

1.60 1.60 1.50 
5.0 aoo 

30.6 
29.6 
160 
220 

0°C +25°C +10°c 
MIN. MAX. MIN. MAX. MIN. MAX. 

0.45 0.45 0.5 
0.45 0.45 0.5 

2.05 1.95 1.85 
5.0 10.0 

1.40 1.40 1.35 
5.0 200 

30.6 
34.0 
200 
260 

25°C HOT. 

10% 15% 
10% 15% 
10% 15% 
10% 15% 
10% 15% 
10% 15% 

SWITCHING TIME TEST CONDITIONS 

9 40V 

PULSE PIN 10 =Vee = sv 

GEN. ~-C-O->--ll-''..r .~ 
FREQ.=lMc ~ ~ 
P.W.= SOOns 

PIN 5, PIN 7 GND 

~ 
INPUT t I ' r 2V ~v J ' 2V I\_ 

OV 

f--ton--1 

5-5 

.... 

4V 
~ 

~ 200n 



FAIRCHILD HYBRID CIRCUITS SH-2001 

APPLICATIONS 

LAMP DRIVER-

INPUTS FROM n---1~-..... 
DECADE 

COUNTER, 
ETC. 

LATCHING RELAY-

UNLATCH f 3~ INPUTS 

LAMP TEST 

LATCH INPUT 9 

3 • #32 7 BULBS 

+28V DC 

Relay will unlatch if any input (1, 2, 3) goes low. 

DTµL INTERFACE DRIVER-

RL? 160Q at Vee= 40 VOLTS 

RL? SOQ at Vee= 20 VOLTS 

HIGH-CURRENT LINE TRANSMITTER-

INVERTING 

~--...---o OUTPUT 

RL (Logic levels selected 

by Vccl 

Vee 

r<>--E~====>-r--o OUTPUT 
INPUTS SOQ CABLE 

SOQ 

Vee 
NON-INVERTING INPUT (UP TO +12 V) 

NOTE: If only non-inverting input is used, one of the inverting inputs must be grounded. 

F=.A.IRCHILC> 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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SH2002 
DTµL HIGH POWER DRIVER 

FAIRCHILD HYBRID CIRCUITS 

• LOGIC FLEXIBILITY • • • • • • • LATCHABLE 4 INPUT NAND WITH INHIBIT (NOR) INPUT 

• HIGH CURRENT CAPABILITY • • • UP TO 150 . mA 
• HIGH VOLTAGE CAPABILITY ••• 40 VOLTS LVcEo 
• INPUT COMPATIBLE WITH CCSL PRODUCTS 
• FULL -ss•c TO +125°C TEMPERATURE OPERATION 

• APPLICATIONS INCLUDE CABLE AND LAMP DRIVER 

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 

Voltage Applied to Pin 10 (continuous) 

Input Reverse Current 
Voltage Applied to Pin 8 (continuous) 

Voltage Applied to Pin 10 (pulsed ~ 1 second) 
Storage Temperature 

Operating Temperature 
Power Dissipation (Derate Linearly to +175°C) 

LOGIC SYMBOLS AND FUNCTIONS 

!.---10 
Vee 

60-------+---' 

8 

7 

GND 

L_5 

+~.OVolts 

l.OmA 
+40Volts 
+12Volts 

-65°Cto +1so0 c 
(See Part Nos.) 

SOOmW 

313 FAIRCHILD. DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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. PHYSICAL DIMENSIONS 
,T0-100 

(10 pin package) 

IF.370!1 
.335 ' 
335 .185 

.040 1:3051 .165 

LlD] 
r_D"""'~ 500 

10 LEADS m~~~~oo .040 MIN . . 019 MAX. I 
.016 DIA. -

.230 TP 

NOTES: All dimensions in inches 

~:~::a~r~:~~;~~ai~:2k:;:~s 

HAG20021XX (-55°C TO +125°C) 
HAG2oo29xx co•cro +10°C> 

BG - PACKAGE 
TOP VIEW 

NOTES: Alldlm111S10nsln1nc:hes 
AH1matem1rt11ngofdot11111pperltfth1ndcornerls 

elso1ccept1bt1 
P1ckap-1htl11p11ro11m1tely0.7Ftm 

l(BG20021XX (-55°C TO +125°C) 
HBG20029XX co•c ro +1o•c> 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD DIODE TRANSISTOR·'MICROLOGIC® l.C. 

GUARANTEED TEST SEQUENCE .SH2002 

. LTPD LIMIT 
TEST NO. GROUP PIN 1 PIN 2 PIN3 PIN4 PIN 5 PIN 6 PIN 7 PINS PIN9 PIN 10 SENSE MIN. MAX. 

1 A VIH VIH VIH VIH GND GND loL1 VccL Va VOL 
2 A VIL GND GND lou VIL VccL Va Vol 
3 A VIL GND IOL2 VccL v6 VOL2 
4 A VIL GND IOL2 VccL v6 VOL2 
5 A VIL GND IOL2 VccL v . 6 VOL2 
6 A VIL GND IOL2 VccL v6 VOL2 
7 A ' GND GND IOL2 VIH VccL v6 VOL2 
8 B VR GND GND GND GND VccH 11 IR 
9 B GND VR GND GND GND VccH 12 IR 
10 B GNO GND VR GND GND VccH 13 IR 
11 B GND GND GND VR GND VccH 14 IR 
12 B GND VR VccH 19 IR 
13 c VF VR VR VR GND VccH 11 -IF 
14 c VR VF VR VR GND VccH 12 -IF 
15 c VR VR VF VR GND VccH 13 -IF 
16 c VR VR VR VF GND Vcc:H 14 -IF 
17 c GND GND VF VcCH 19 -IF 
18 D GND GND VccL v6 VoH 
19 E GND GND GND Vox VccL la lox 
20 F GND GND Vpo 110 lpoH 
21 F GND GND VMAX 110 IMAX 

FORCING FUNCTIONS (Temperature Range -55°C to +125°C) 

UNITS -55°C +25°C +125°C 

VccL Volts 4.50 4.50 4.50 
VccH Volts 5.50 5.50 5.50 
Vpo Volts 5.00 
VMAX Volts 8.00 
VIL Volts 1.40 1.10 0.80 
VIH Volts 2.10 1.90 1.70 
VR Volts 4.00 4.00 4.00 
VF Volts 0.00 0.00 0.00 
loL1 Milliamps 150 150 150 
loL2 Milliamps 8.00 8.00 7.50 
Vox Volts 40.0 40.0 40.0 

FORCING FUNCTIONS (Temperature Range 0°C to +70°C) 

UNITS 0°C +25°C +10°c 

VccL Volts 5.00 5.00 5.00 
VccH. Volts 5.00 5.00 5.00 
Vpo Volts 5.00 
VMAX Volts 8.00 
VIL Volts 1.20 1.10 .950 
VIH Volts 2.00 1.90 1.80 
VR Volts 4.00 4.00 4.00. 
VF Volts 0.45 0.45 0.50 
loL1 Milliamps 250 250 250 
IOL2 Milliamps 8.0 8.0 7.5 
Vox · Volts 40.0 40.0 40.0 
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FAIRCHILD DIODE' ·TRANSISTOR MICROLOGIC® l.C. 

TEST LIMITS (Temperature Range -55°C to +125°C) 

UNITS 

Voll Volts 

VOL2 Volts 
VoH Volts 
IR Microamp 
-IF Milliamp 

lox Microamp 

IPDH Milliamp 

IMAX Milliamp 

TEST LIMITS (Temperature Range 0°c to +70°C) 

UNITS 

Vou Volts 
Vm2 Volts 

VoH Volts 
IR Microamp 
-IF Milliamp 

lox Microamp 

IPDH Milliamp 

IMAX Milliamp 

TABLE OF LTPD'S (These apply to test sequence page 2) 

GROUP 

A 
B 
c 
D 
E 
F 

TYPICAL SWITCHING TIMES 

200~--l-+--+-+--+---+--+--+-~ 

o ......... ~_~5~-c_.__._~~~~~~,~~~.c~ 

TEMPERATURE 

COLD 

15% 

15% 
15% 

-55°C 
MIN. 

2.20 

0°C 
MIN. 

2.05 

FREQ.• !MHz 
P.W. = 500 ns 

MAX. 

0.45 
0.45 

1.60 

MAX. 

0.45 
0.45 

1.40 

INPUT t 
4V 2V 

ov------' 
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+25°C +125°C 
MIN. MAX. MIN. MAX. 

0.40 0.45 
0.40 0.45 

2.00 1.80 
2.0 5.0 

1.60 1.50 
5.0 200 

30.6 
29.6 

+25°C +10°c 
MIN. MAX. MIN. MAX. 

0.45 0.5 
0.45 0.5 

1.95 1.85 
5.0 10.0 

1.40 1.35 
5.0 200 

30.6 
34.0 

+25°C HOT 

10% 15% 
10% 15% 
10% 15% 
10% 15% 
10% 15% 
10% 15% 

SWITCHING TIME TEST CONDITIONS 

400'1 
40V o----"""-------~ OUTPUT 

PIN JO =Vee. 5V 

C=<JOpF=WIRING CAP 

PIN 5, PIN 7 GND 

40V OUTPUT• 

2V 4V 

1off 



FAIRCHILD DIODE TRANSISTOR MICROLOGIC® l.C. 

APPLICATIONS 

LAMP DRIVER-

2 - NO. 327 BULBS 

+28V DC 

LATCHING RELAY-OR FAULT LAMP DRIVER 

LATCH INPUT 9 

D 

c=: ":" 

r=: 6 o-----__,f---1 

+28VDC 

RELAY WILL UNLATCH IF ANY INPUT (1,2,3) GOES LOW. 

(/) 

~ 1.5 

1 .... 
z 
i..J 
~ 1.0 
::::> 
(.) 

a:: 

OUTPUT TRANSFER PULSE SAFE OPERATING AREA 

g 
fi3 0.5 t----+--+---1~· -~,....+--=~~~~"""":o-+-+---+---1 

::I 
0 
(.) 

~ o....__.____._......___.__..__.___._......___.__..___...___....__.__. 

- 0 5.0 10 15 20 25 30 35 

VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

l=.AI RC 1-11 LCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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N0.330 
BULB 

+14V DC 



SH2002-P 
DTµL HIGH POWER DRIVER 

IN PLASTIC DUAL-IN-LINE PACK 
FAIRCHILD HYBRID CIRCUITS 

• LOGIC FLEXIBILITY ••••••• LATCHABLE 4 INPUT NAND WITH INHIBIT (NOR) INPUT 

• HIGH CURRENT CAPABILITY ••• UP TO 150 mA 

• HIGH VOLTAGE CAPABILITY ••• 40 VOLTS LVceo 
• INPUT COMPATIBLE WITH CCSL PRODUCTS 

• APPLICATIONS INCLUDE CABLE, LAMP, AND RELAY DRIVER 

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 

Voltage Applied to Pin 10 (continuous) 

Input Reverse Current 
Voltage Applied to Pin 8 (continuous) 
Voltage Applied to Pin 10 (pulsed ~ 1 second) 

Storage Temperature 
Operating Temperature 
Power Dissipation (Derate Linearly to +175°C) 

LOGIC SYMBOLS AND FUNCTIONS 

lr---10 
Vee 

6<>------+---' 

+8.0Volts 
1.0mA 

+40Volts 
+12Volts 

-65°C to +1so0 c 
0°C to +70°C 

800mW 

8 

7 

GND 

L_5 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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.uo 
.D90 

L ,­
.023 
.015 

PHYSICAL DIMENSIONS 

375 
NOM. 

.OU l-

.009 

NOTE: All dimensions in inches 

H6F20029XX (0°C TO +70°C) 

l=AIRCHIL..C 

SEMICONDUCTOR, 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



I FAIRCHILD HYBRID CIRCUIT SH2002-P 

GUARANTEED TEST SEQUENCE 

LTPD LIMIT 
TEST NO. GROUP PIN 1 PIN 2 PIN 3 PIN4 PIN 5 PING PIN 7 PIN 8 PIN9 PIN 10 SENSE MIN. MAX. 

1 A VIH VIH VIH VIH GND GND loL1 YccL Va Vol 
2 A VIL GND GND loll VIL YccL Va VOL 
3 A VIL GND IOL2 YccL vb VOL2 
4 A VIL GND IOL2 YccL vb VOL2 
5 A VIL GND IOL2 YccL vb VOL2 
6 A VIL GND IOL2 YccL vb VOL2 
7 A GND GND IOL2 VIH YccL vb VOL2 
8 B VR GND GND GND GND YccH 11 IR 
9 B GND VR GND GND GND YccH 12 IR 
10 B GND GND VR GND GND YccH 13 IR 
11 B GND GND GND VR GND YccH 14 IR 
12 B GND VR YccH 19 IR 
13 c VF VR VR VR GND YccH 11 -IF 
14 c VR VF VR VR GND YccH 12 -IF 
15 c VR VR VF VR · GND YccH 13 -IF 
16 c VR VR VR VF GND YccH 14 -IF 
17 c GND GND VF YccH lq -IF 
18 D GND GND YccL vb VoH 
19 E GND GND GND Yax YccL Is lox 
20 F GND GND Ypo I 10 IPDH 
21 F GND GND VMAX I 10 IMAX 

FORCING FUNCTIONS (Temperature Range 0°C to +70°C) 

UNITS 0°C +25°C +10°c 

YccL Volts 5.00 5.00 5.00 
YccH Volts 5.00 5.00 5.00 
Ypo Volts 5.00 
VMAX Volts 8.00 
VIL Volts 1.20 1.10 .950 
VIH Volts 2.00 1.90 1.80 
VR Volts 4.00 4.00 4.00 
VF Volts 0.45 0.45 0.50 
lou Milliamps 150 150 150 
IOL2 Milliamps 8.0 8.0 7.5 
Vax Volts 40.0 40.0 40.0 

5-12 



FAIRCHILD. HYBRID CIRCUIT· SH2002-P 

TEST LIMITS (Temperature Range 0°C to +70°C) 

UNITS 

VOLi Volts 

VOL2 Volts 

VoH VoltS 
IR Microamp 
-IF Milliamp 

lox Microamp 

IPDH. Milliamp 

IMAX Milliamp 

TABLE OF LTPD'S (These apply to test sequence page 2) 

GROUP 

A 
B 
c 
D 
E 
F 

TYPICAL SWITCHING TIME 
VERSUS AMBIENT TEMPERATURE 

0°C 
MIN. MAX. 

0.45 
0.45 

2.05 

1.40 

0°C 

15% 

15% 
15% 

FREQ.= lMHz 
~ ~~=WOM 

o.___....__.___.__..__.....___.___, 
o m m ~ ~ ~ ~ ro 

TA· AMBIENT TEMPERATURE· °C 

INPUT 4 
4V 2V 

ov-----

5-13 

+25°C +10°c 
MIN. MAX. MIN. MAX. 

0.45 0.5 
0.45 0.5 

1.95 1.85 
5.0 10.0 
1.40 1.35 
5.0 200 

30.6 
34.0 

+25°C +10°c 

10% 15% 
10% 15% 
10% 15% 
10% 15% 
10% 15% 
10% 15% 

SWITCHING TIME TEST CONDITIONS 

400fi 
o-----'llVl.------'"-+---o OUTPUT 

C"' lOpF =WIRING CAP 

PIN 5, PIN 7 GND 

40V OUTPUT 

2V 4V 

1off 

l 



FAIRCHILD HVBRID CIRCUIT 51-12002-P 

APPLICATIONS 

LAMP DRIVER-

2 - NO. 327 BULBS 

+28V DC 

LATCHING RELAY-OR FAULT LAMP DRIVE.R 

LATCH INPUT 9 

D 

~ ':" 

r:: 6 o-------+--' 

+28VDC 

RELAY WILL UNLATCH IF ANY INPUT (1,2,31 GOES LOW. 

(I) 

~ 1.5 
ct 
I .... 

:z 

OUTPUT TRANSFER PULSE SAFE OPERATING AREA 

...... . ~ 1.0 I---+---+\--______ ___ 

:::> 
(.) 

a:: 
~ 
~ 0.5 
...I 
...I 
0 
(.) 

~ o..__.___.....__.___. _ _.___._...__.._ _ _._~-~~-~-

- 0 5.0 10 15 20 25 30 35 

VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

l=AIRCl-tlLCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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N0.330 
BULB 

+14V DC 



SH2100 
HIGH CURRENT DRIVER 

GENERAL DESCRIPTION - The SH 2100 Hybrid consists of a Buffer Micrologic® Integrated 

Circuit driving a high-current NPN Planar* Epitaxial Silicon Transistor. 

*Planar is a patented Fairchild process. 

• 135 mA CURRENT SINK 

e INPUT COMPATIBLE WITH pl, MWpL, DTpL, AND CT11L 

e OPERATES AT 12V 

• FAN·OUT = 200 pLOGIC LOADS 

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 

Maximum Temperatures 

Storage Temperature 

Operating Temperature 

Maximum Voltages 

Maximum Voltage Applied to Pin 8 

Maximum Voltage Applied to Pin 3 

Maximum Voltage Applied to Pin 5 V CBO 

LVCEO 

Maximum Total Power Dissipation at 25°C Ambient 

Typical Power Dissipation at 25°C Ambient 

Maximum Current Applied to Pin 5 

Maximum Fan-out (Rout = 20 '2 ± 5%) into RTL Micrologic 

GND 

TOP Vl£W 

LOGIC: A=B 

DC ACCEPTANCE TEST CONDITIONS 

FLAT PKG • 

• 

Test Test Test Conditions 
No. Title Units Pinl Pin2 Pin 3 Pin 4 Pin 5 

1 1a mA VIN GND 

2 V5, v VOFF GND VR2 
3 15 ! mA VON GND vmax 

-65°C to +150°C 

-55°C to +125°C 

+12 Volts 

±4 Volts 

+30 Volts 

+12 Volts 

500mW 

65mW 

500 mA 

200 

Vee 10 ----, 
9 RL~ 
8 I 

I 
7 I ___ ... 

Pin 6 Pin 7 Pin 8 

vcc 

vcc 

vmax 

4 t3+5+ See Switching Time Test Circuit 

5 t3-5- See SWitching Time Test Circuit 

HYBRID CIRCUITS 

.... 
Jll 

PHYSICAL DIMENSIONS 
(SIMILMTOT0-5) 

Jll 
Jll 

r--:: 
_ ... 

NOTES: 011ru111slons as per llltfft J·10 committee 
Alldlmen$1onsrninches 
Le1ds•nitold-plahdkonr 
f>lctlapw11thtisl.:221rams 

PART NO. HXK21001XX -55°C TO +125°C 
HXK21009XX o·c TO +70°C 

.018 

.015 

G - PACKAGE 
TOP VIEW 

L=_J~----:-~ 

'= 

,. .7@ ·1 L ·''° 
-~-=+ - .083 .OOl5 

.077 .004 

PART NO. HBG21001XX -55°C TO +125°C 
HBG21009XX o·c TO +70°C 

Test Li.mits 
Min. Typ. Max. 

21iN 
vout 

1CEX 

80 nsec 

70 nsec 

F=AIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD HYBRID CIRCUITS SH2100 

DC ACCEPTANCE T.EST LIMITS 

Symbol* Test Tolerance -55°e ±2°e 

Vee ±0.010 v 3.00 v 

VIN ±0.002 v 1.014 v 

VON ±0.002 v 1.014 v 

VOFF ±0.002 v 0.710 v 

VR2 ±0.01 fl 20 fl 

vout 0.710 v 

vmax ±0.01 v 12.0 v 
2IIN 0.990 mA 
1eEX 0.100 mA 

*For definition of the symbols refer to standard Fairchild Micrologic specification. 

TESTS FOR END POINTS GROUP B l, 2, 3 

LTPD'S 

Group A 

Test 1 

Test 2 

Test 3 

10% 25°e 

10% 25°e 

10% 25°e 

25°e ± 2°e 

3.00V 

0.844 v 

0.815 v 

0.565 v 

20 fl 

0.300 v 

12.0 v 
0.870 mA 

0.218 mA 

NOTE: Fairchild Assured Customer Test Programs are Identical to latest issue Epitaxial J.LLoglc Tentative Specifications. 

SWITCHING TIME TEST CIRCUIT 

Vee vcc vcc 

Input 

GND GND GND 

µL903 µL903 
FULL DRIVE 

~lOOnsec EQUIVALENT 
LOAD 

'°' Low Ddn { ~ "" I INPUT 
300pf SCOPE 

NOTE: FULL DRIVE IS EQUIVALENT TO FAN-OUT OF 
200 MICROLOGIC GATES. 
LOW DRIVE IS EQUIVALENT TO FAN-OUT 
OF 40 MICROLOGIC GATES. 

vcc 

c 

-

5-16 

OUTPUT 
SCOPE 

L 
Input 0.5V 

Output 0.5V 

tpdl 

+125°e ± 2°e 

3.00V 

0.674 v 

0.674 v 

0.320 v 

20 fl 

0.320 v 

12.0 v 

0.940 mA 

0.235 mA 

15% -55° & +125°e 

15% -55 & +125°e 

15% -55° & +125°e 

_J_ 

j_ 
0.5V 



34 

FAIRCHILD HYBRID CIRCUITS SH2100 

RULES FOR SELECTING VALUES OF RouT 
(Applicable over -55°C to +125°C temperature range.) 

Primary consideration is Ito minimize overdrive to driven elements and reduce power drain. 

A. MICROLOGIC Elements 

B. MW11L Elements 

Rout(min) 

Rout 

TYPICAL 
tpd 1 VERSUS TEMPERATURE 

4,000 
------0 
Max Fan-out Used 

20'2 ±5% 

13,000 
------0 
Max. Fan-out Used 

TYPICAL 
tpd z VERSUS TEMPERATURE 

58 

FANOUT MAXIMUM VS. Rour 

o._...___...__.___.'--_,___,____.___, 
0 «> 80 120 l!O 

Rour '" n 

FANOUT MAXl,MUM VS. Rour 
~ ....... ~----..---.----.-~~~~~ 

1 llOO 1----11--1--+--+--+-+--+--+--+--l 

~ I Gl---l--~\-t-+-+--+-+--+--1---t---i 
~ 1"-i ~t-+-;-,....,.t-+-;--+-t--t-~ 

~ 

Rour IN n 

V1N VERSUS 211N 

1 1}2Snl ~ lpd1 2-1in niit --1-_,___,___,____, 
T T } 

I- tp<12/~:Ml~ --+--+--ilfJ_f-"["'1'1--...., 

so jJ_ 

I 
26 l---l--+---+---+--+--+[7-+-'-+----1 421--11---1--+--+---¥-lL---ff--+---I 

1-I 
34 ~ 1--I--

!O 120 180 26 -lO !O 120 180 
TEMPERATURE IN •c TEMPERATURE IN •c· v10 • VOLTS 
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FAIRCHILD HYBRID CIRCUITS SH2100 

APPLICATIONS-When driven from standard MICROLOGIC 

LAMP DRIVER 

RELAY DRIVER 

50 0 LINE DRIVER 

CORE MEMORY DRIVER 

µLOGIC CLOCK DRIVER 

Input Loading 
Factor 

#47 or 

2 when driven 
from Micrologic 

6.0 when driven 
from MWµL 

#328 or Equivalent 

GND 

6V or 12V 

+ 12VDC 

r--: Any relay o< 

4 0 Solenoid with less 

r--° than 250 mA current 

tdrain 

V DC ~ 2 times desired 
pulse amplitude 

R =500 

GND 

CLOCK 

GEN I 
I 
I 

+ 

GND 

To additional SH 2100 
as needed 

5-18 

R =500 R can be 750 or 930 for 
cables of these impedances 

500 

200 ±5% 

1/2 w 
Clock Input 

of 
100 µL 926 or 923 

Elements 



SH210l 
HIGH VOLTAGE DRIVER 

GENERAL DESCRIPTION - The Fairchild SH 2101 Hybrid High-Voltage Driver consists of an 

Integrated 4-input Milliwatt RT µL Gate driving a High-Voltage Transistor. 

• 100 VOLT OUTPUT-CAN SINK TO 10 mA 

• INPUT COMPATIBLE WITH 11L, MILLIWATT RTj1L, DTj1L, AND CT11L 

• FULL -55°C TO +125°C TEMPERATURE OPERATION 

• APPLICATIONS INCLUDE NEON BULB AND GAS READOUT TUBE DRIVER AND HIGH VOLTAGE 

INTERFACING 

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature) 

Maximum Voltage Applied to Pin 8 (continuous) 

Maximum Voltage Applied to any Input Pin (continuous) 

Maximum Voltage Applied to Pin 6 (continuous) 

Maximum Voltage Applied to Pin 8 (pulsed ~ 1 second) 

Maximum Storage Temperature 

Maximum Operating Temperature 

Maximum Power Dissipation 

OPERATING VOLTAGE RANGE 

V CC (Pin 8) ; +3.0 ± 10% to +4.0 ± 10% Volts 

V H (Pin 6) < +100 Volts 

8 

4 

LOGIC SYMBOL 

NEGATIVE LOGIC: 6 = 1 • 2 • 3 • 5 
POSITIVE LOGIC: 6 = 1+2+3+5 

PIN 7 IS AN EXPANDER INPUT. 
ADDITIONAL PAIRS OF INPUTS 
MAY BE ADDED USING THE MIL· 
LIWATT RTµL EXPANDER, FOL· 
LOWING THE LOADING RULES 
SHOWN ON THE MILLIWATT RTµL 
921 DATA SHEET. 

+8.0 Volts 

±4.0 Volts 

+100 Volts 

+12 Volts 

-65°C to +150°C 

-55°C to +125°C 

250mW 

DRIVEN BY 
MILLIWATT RTµl 
µL 
CTµL 
DRIVEN BY 
DTµL GATE 

BUFFER 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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HYBRID CIRCUITS 

PART NO. HXK2101TXX 
T=l FOR -55"C TO +125"C TEMP. RANGE 
T=9 FOR O"C TO +70"C TEMP. RANGE 

LOAD CHART 

GND. 

N (EQUIV. INPUT LOAD) 
l 
'h 
'h 

NO. OF SH-2101 ALLOWED 
3 MAX WITH NO DTµl FANOUT 
{ 10 MAX WITH NO OT µL FANOUT 

l MAX WITH SPECIFIED DTµL FANOUT 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD HYBRID CIRCUIT SH2101 

TEST CONDITIONS TEST LIMITS 

Test Test Units Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin a Pin 7 Pin 8 Min. Typ. Max. No. Title 

1 11 mA VIN VBOT VBOT GND VBOT vcc 1iN 
2 12 mA VBOT VIN VBOT GND VBOT vcc 1iN 
3 1s mA VBOT VBOT VIN GND VBOT vcc 1iN 
4 15 mA VBOT VBOT VBOT GND VIN vcc 1iN 
5 Va mV VOFF VOFF VOFF GND VOFF 1oL vcc VOL 
a Ia µ.A VON GND GND GND GND VH vcc 1ox 
7 Ia µ.A GND VON GND GND GND VH vcc 1ox 
8 Ia µ.A GND GND VON GND GND VH vcc 1ox 

'.:9 Ia µ.A GND GND GND GND VON VH vcc 1ox 
10 tl-a- nsec Pulse in GND GND GND GND Pulse out vcc 200 

il t1+6+ nsec Pulse in GND GND GND GND Pulse out vcc lao 

DC TEST LIMITS -55°C +25°C +125°C 

vcc v 3.00 ±0.01 3.00 ±0.01 3.00 ±0.01 

VBOT v 1.80 ±0.01 1.80 ± 0.01 1.80 ± 0.01 

VIN mV 970 ±2 805±2 590±2 

VON mV 935 ±2 750± 2 555± 2 

VOFF mV a5o ±2 450± 2 2ao± 2 

1iN µ.A 125 130 110 

VH v 100±1 100± 1 100± 1 

VOL mV 220 220 320' 

1ox µ.A 5 5 40 

1oL 
mA 10 +0.1 10 + 0.1 10 + 0,1 

SYMBOLS AND DEFINITIONS 

vcc 
VON 

VIN 

VBOT 

VOFF 

1iN 

VOL 

1ox 
1oL 
VH 

Supply Voltage 

Minimum threshold voltage which will insure an off output transistor. 

Input voltage used to measure maximum 1iN required to define fan-in. 

Voltage level sufficient to insure full saturation of remaining input transistors for measurement of worst case input loading. 

The maximum voltage which may be applied to an input terminal without turning on the transistor. 

The current drawn from the v1N supply by one input of a gate with a fan-in of two or more. 

Maximum saturated output voltage when V OFF voltage is applied at all inputs and 10 L is supplied to output collector. 

Collector leakage current when VON is applied to one input and V H is applied to output collector. 

Output transistor collector current. 

Voltage applied to output collector to measure lox· 

5-20 



FAIRCHILD HYBRID CIRCUIT SH2101 

SWITCHING TIME TEST CIRCUIT 

PULSE IN 

_n_ 
---·-ii 1--soo ns 

PIN 6 

. 5V 

Ton---

FIG. 1 
TYPICAL SWITCHING TIMES 

300nst---+---+-+---+---+-+---+--t 

lOOnst---+---+-r~~..,..-+--+---+----1 
-.;;:::: 1otf 

-55°C +25°C +125°C 

TA - AMBI ENTTEMP - °C 

Vcc=3V 

3.6K 

51 

TYPICAL ELECTRICAL CHARACTERISTICS 

FIG. 2 
TYPICAL INPUT CHARACTERISTICS 

~ 200 

z 

01---'---'-'<........l.-L--L---'---'----' 
0.2 0.4 0.6 0:8 1.0 1.2 1.4 1.6 

VIN - VOLTS : 
I 

t-----=-:-:l------25°C 
.80VI 

1-----.=97~vr1 ------55oc 

~---=~----l25°C 
.59V 

NOTE: This curve will apply as V CC is increased from 

3 V to 5 V with small decrease in 1iN for same VIN" 
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~ 
' .... 

c 
0 
z 

"' .... 
0.. 

"' .... 
~ 
0.. .... 
'-' < 
"' .... 
> < 

GND . 

GROUND UNUSED 

INPUT PINS 

8.0 

6.0 

4.0 

2.0 

FIG. 3 
TYPICAL POWER DISSIPATION 
VS. Vee (FOR OPEN OUTPUT) 

7J 
I/ 

j_ 
lL 

j_ 

17 
~ 

2.0 4.0 6.0 8.0 
' Vee - VOLTS 



FAIRCHILD HYBRID CIRCUIT SH2101 

TYPICAL APPLICATION 

INPUTS 

SH2101 
lOK 

.-------------JVoN------o 170V 

NIXIE® - Reaistered Trade Mark Burroughl Corp. 

INPUTS 

NEON GLOW LAMP DRIVER 

NOTE: LAMP LIGHTS ONLY 
WHEN ALL INPUTS ARE LOW 

INPUTS 

INTERFACE GATE­
MICROLOGIC TO 24 VOLT LOGIC 

NOTE: FOR 12 VOLT CIRCUITS-
USE 1.2K RESISTOR AND +12 VOLT SUPPLY 
FOR DTµL AND TTµL CIRCUITS 
USE 2K RESISTOR AND +5 VOLT SUPPLY 

5-22 



·SH300·0 
HIGH IMPEDANCE, WIDEBAND DC AMPLIFIER 

FAIRCHILD HYBRID CIRCUITS 

GENERAL DESCRIPTION - The SH 3000 Hybrid consists of a pair of high-gain, matched 

transistors connected as emitter-followers at the inputs of a µA 702A operational amplifier. 

FEATURES 

• 5 Mn TYPICAL INPUT IMPEDANCE 

• 0.3 t"A TYPICAL INPUT BIAS CURRENT 

• DC TO 30. MHz USEFUL BANDWIDTH 

• LATCH-UP PROTECTED 

• -55°C TO +125°C TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Total Supply Voltage Between v+ and V- Terminals 

Peak Load Current 

Input Voltage 

biffere1.1tia1 Input Voltage 

Internal Power Dissipation 

Operating Temperature Range 

Storage Temperature Range 

(Note 1) 

Lead Temperature (Soldering, 60 seconds) 

SCHEMATIC DIAGRAM 

21 Volts 

50mA 

+0.5 V to -6.0 V 

± 5 Volts 

300 mW 

-55°C to +125°C 

-65°C. to +150°C 

300°C 

.--------------...--0 V+ 
10 

Rs 
3.4k 8 

INVERTING 
LAG 

INPUT 3 010 FREQUENCY 

COMPENSATION 

NON-INVERTING 4 
INPUT 

9 
OUTPUT 

R10 R12 

2 
240 2.6k 

Ru 
240 5 

v-

PHYSICAL DIMENSIONS 

T0-100 
(10 pin package) 

IF.370~ 
.335 
.335 .185 

~. .3051 .165 

.. tl.i~:: 
:g~: DIA. IWUU uuuu I 

.230 TP 

NOTES: All dimensions in inches 
Leads are gold·plated kovar 

Package weight is 1.32 grams 

PART NO. HAG30001XX: 
-55°C TO +125°C 

CONNECTION DIAGRAM 

INVERTING 
INPUT 

INPUT 

Y+ 

·-Note: Pin 5 connected to case. 

CONNECTION DIAGRAM 
(TOP VIEW) 

LAG FREQUENCY 
COMPENSATION 

NOTE l: Rating applies for case temperatures to "!"125°C; derate linearity at 5.6mW/°C for ambient temperatures above +125°C. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD t;;AMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS SH3000 

ELECTRICAL CHARACTERISTICS (TA = +25°C, v+ = 12 v, v - -6,0 V, RE l =: RE 2 = 200 k unless otherwise noted) 

Parameter Conditions Min. Typ. Max. 

Input Offset Voltage RS .::S20 k 2.0 6.0 

Input Offset Current 35 100 

Input Bias Current 300 750 

Input Resistance 1.0 5.0 

Input Voltage Range -3.5 0 

Common Mode Rejection Ratio Rs .:::; 20 k, f .:::; lltllz 70 80 

Voltage Gain 1400 2600 

Output Voltage Swing RL ? 100 k ±5.0 ±5.3 

Supply Voltage Rejection Ratio 75 

Power Consumption 70 120 

The following Specifications apply for -55°C < +125°C: 

Input Offset Voltage RS .::S 20 k 7.5 

Voltage Gain 1000 

Input Offset Current TA +125°C 100 

Input Offset Current TA -55°C 200 

Input Bias Current TA -55°C 1.0 

Average Temperature Coefficient 7.5 
of Input Offset Voltage 

TYPICAL PERFORMANCE CURVES 

INPUT BIAS CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

0---+---+---+---+---+---+---+---+---+---+ 
-60 -20 +20 -+60 •100 •I~ 

50 

40 

20 

10 

-10 
100 

TEMPERATURE - "C 

FREQUENCY RESPONSE 
FOR VARIOUS CLOSED-LOOP 

GAINS 

T v+= +12V 

c1 • IOOpf, R1 •2k v· · :6.91( 
T~ -is•c 

± 
~El• RE2· 200 k 

I -1_ 
c1 • 1000 pf, RI • 200 Q 

1 ~ 
JS. 

I 
c1 • O.Ol !l', R1 • 20 Q 

I ~ 
l ~ 
1.0 IO 

FREQUENCY - MHz 

INPUT OFFSET CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

y+. +12V 

~t--~~-....+--+-+-+-+---+---+---+--< 

~t--+-+-~+b...-.+-+--+---+---+---+--< 

~ 
o~..__..._...__.____.____.____._____.____._~ 

-6() -20 +20 -+60 

TEMPERATURE - °C 
•100 

FREQUENCY COMPENSATION 
CIRCUIT 

-&V 

5-24 

•I~ 

INPUT RESISTANCE 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

vV IOl--+--+--+-+-+--b"'l--1---+--I v L 

3. 0 t--+--+-~--..f-!7'"--+---+---+---+---+---+--l 

1.oL 
-00 -20 +20 -160 •100 

TEMPERATURE - °C 

VOLTAGE TRANSFER 
CHARACTERISTIC 

-6.0 ............................................................... __.__.__. 
-5.0 -4.0 -3.0 -2.0 -1.0 0 1.0 2.0 3.0 4.0 5.0 

INPUT VOlfAGE - mV 

Units 

mV 

nA 

nA 

mfl 

v 
dB 

v 

µ.V/V 

mW 

mV 

nA 

nA 

µ.A 

µ.V/°C 



• INPUTS CCSL COMPATIBLE 
• mW MICROLOGIC AND MICROLOGIC COMPATIBLE INPUTS 
• LOW FEED THROUGH SPIKES ON THE. OUTPUT 
• TYPICAL ton • • 145 ns LOADED 
• APPLICATIONS·· SCANNING, MULTIPLEXING,. A/D CONVERSION, 

4-POLE ST NORMALLY OPEN RELAY OR CHOPPER 

ABSOLUTE MAXIMUM RATINGS 

Maximum Temperatures 

Storage Temperature 

Operating Temperature 

Maximum Power Dissipation 

at 25°C Case 

at 25°C Ambient 

Maximum Voltages and Current 

Vin 

vout 
v+ 

v-

(Pins 1, 2, 8 & 9) 

(Pins 3 & 7) 

(Pin 10) 

(Pin 6) 

1in' 1out 
V switch (Pin 4) 

-65°C to +150°C 

-55°C to +125°C 

500 mW 

350 mw· 

±10 v 
±10 v 
+11 v 
-22 v. 
100. mA 

±6V 

SH 3001 
ANALOG SWITCH 

FAIRCHILD HYBRID CIRCUITS 

PHYSICAL DIMENSIONS 
T0-100 

(10 pin package) 

I .335 l--.3703H 
.335 .185 

.040 113051. .165 MAX.w 
*== J_f ---i- 500 

10 LEADS m~~~~oo .040 MIN . . 019 MAX. I 
.016 DIA. 

NOTES: All dimensions in inches 
LP.ads are gold-plated kovar 

Package ~eight rs 1.02 grams 

PART NO. HAG 30011 XX 

..------'--(3 Your ..... --------!~ 
.-------11 VIN 

--------19 VIN 

--------<1 Your 

Electrical Characteristics on page 2 

FAIRCHILC 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD HYBRID CIRCUITS SH 3001 

ELECTRICAL CHARACTERISTICS (TA= 25°C, v+ = 10 V, v- = -20 V Unless Otherwise Specified) 

Symbol Characteristic 

1SWH 

VSWL 

High Switch Drive Current (On) 

Low Switch Drive Voltage (Off) 

Low Switch Drive Voltage (Off) 

Channel On Resistance 
VSWL 

RON/channel 

IOFF 

IOFF 

VIN 

-I6 

CIN/channel 

COUT 

Channel Off Leakage Current 

Channel Off Leakage Current 

Analog Peak Signal Input 

Negative Supply Current 

Channel Input Capacitance 

Channel Output Capacitance 

Switch Turn-On Time ton+ 
t - Switch Turn-On Time on 
toff+ Switch Turn-Off Time 

tore SWitch Turn-Off Time 

TYPICAL ELECTRICAL CHARACTERISTICS 

CHANNEL "ON" RESISTANCE 
VERSUS TEMPERATURE 

2.0 ~-~T-T--_"J-.-,o~v---~ 

l .O 1-JV~~lll,lN ~OR!OU!!:Tl~M!!!,IN-+6::,,;,;:j=:~:::+==l 
s 
~ 0.5 l---t---+-t---t---+-1---t---i 
~ 

~· --1---r 
~~~ 
~ 0.1 ~+-i---c=J...-""H==-+H_,1--1--cd.----"l 
~ 0.05~~ 

'i!i .. 
o.oi_o..,15~--~25,..--'---'25_....__7~5 ~___,125 

TA -AMBIENT TEMPERATURE-'C 

CHANNEL "ON" RESISTANCE 
VERSUS V (IN OR OUT) MIN 

MINUS V5 

Min, Typ. Max, Units 

0.4 mA 

o. 6 v 
o. 5 v 

120 200 Q 

1.0 nA 

1. 0 µ.A 

±10 v 
4. 4 6.0 mA 

3.5 pF 

5.0 pF 

145 180 ns 

230 280 ns 

580 600 ns 

270 300 ns 

TO SCOPE 0----' 

PULSE INPUT 

Test Conditions 

TA= -55°C to +125°C 

TA= 25°C 

TA• -55°C, +125°C 

Isw = 0,4 mA, Iin = l.O mA 

vout= o.o v 

vsw=0.6V 

Vsw=0.5V, TA =+125°C 

IJN = O, TA= -55°C to +125°C 

Isw = o. 4 mA, TA = -55°C to +125°C 

V SW = O. 0 V VIN = 0, 0 V 

Vsw = o.o v VOUT .. o.o v 
See Figures 1 & 2 

See Figures 1 & 3 

See Figures 1 & 2 

See Figures 1 & 3 

+lOV 

,,_, ____ --<> +5 VOLTS OR -5 VOLTS 

o-+-----0 OUTPUT 

FIGURE 1 

cl~s ~1 
50% 50% 

TO SCOPE 
6.8k!l 

C =IOpF(including stray 

-----.-
3V 

and scope probe 

capacitance) 

1, = 11 = 25ns±20% 

~ton~+l-____ -1-"'=" __ _ 

CHANNEL OUTPUT 90% ov 
FIGURE 2 

±10% .. 
1 i:::=l ~· t, = 11=25nso±20% 

PULSE INPUT '__]so% 503 \ T 
CHANNEL OUTPUT ~on~ ~loff1 

I _;y-ov 
9~,..--·----- -sv 

FIGURE 3 
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• INPUTS CCSL COMPATIBLE 

• MW MICROLOGIC® AND MICROLOGIC® COMPATIBLE INPUTS 

• LOW FEED THROUGH SPIKES ON THE OUTPUT 

• TYPICAL t0 " - 120 ns 
• APPLICATIONS: SERIES SHUNT CHOPPERS, A/D CONVERSION SINGLE POLE DT RELAYS, 

MULTIPLEXING OR SCANNING 

ABSOLUTE MAXIMUM RATINGS 

Maximum Temperatures 

SH3002 
SPDT ANALOG SWITCH 

FAIRCHILD HYBRID CIRCUITS 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0-100) 

Storage Temperature -65°C to +150°C 
Operating Temperature 

Maximum Power Dissipation 

at 25°C Case 
at 2s 0 c Ambient 

Maximum Voltages and Current 

V;n (Pins 1, 2, 8 & 9) 

Vout (Pins 3 & 7) 
y+ (Pin 10) 

v- (Pin 6) 

lin• lout 

Vswitch (Pin 4) 

FIG. l. 

G ND 5 1-----' 

15k 

-55°Cto +125°C 

500mW 
350mW 

±lOV 

±lOV 

+llV 
-22V 

lOOmA 
±6V 

NOTES: 
All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 

PART NO. HAG30021XX 

15k.O. i---+-----4 9 NORMALLY 
OPEN 

--1----18 COMMON 

F.AIRCHILCJ 

SEMICDNDUCTD'R 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 
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FAIRCHILD HYBRID CIRCUITS SH3002 

ELECTRICAL CHARACTERISTICS (TA= 25°C, v+ = 10 V, v- = -20 V unless otherwise specified) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

VswH High Switch Drive Voltage 2.5 v TA= 25°C, TA= 125°C 
VswH High Switch Drive Voltage 2.6 v TA= -55°C 
YswL Low Switch Drive Voltage 0.8 v TA= 125°C 
VsWL Low Switch Drive Voltage 1.1 v TA= -55°C, TA= 25°C 
RoN I channel Channel "ON" Resistance 140 200 n lcommon = 1.0 mA 

V7 orV9 =0.0V 

loFF Channel "OFF" Leakage Current 1.0 nA TA= 2s0 c 
loFF Channel "OFF" Leakage Current 1.0 µ.A TA= 125°c 
VIN Analog Peak Signal Input ±10 v lcHNL = o. TA= -55°Cto +125°C 
110 Positive Supply Current 8.0 mA · YswH=4.0V, TA= -55°Cto+l25°C 
C1N/CHWL Channel Input Capacitance 3.5 pf Channel Off, V7 or V9 = 0.0 V 

Cour Channel Output Capacitance 5.0 pf Channel Off, V7 or V9 = 0.0 V 

ton+ Switch Turn-on Time (Pin 9) 120 150 ns See Figures 2 and 3 
toll+ Switch Turn-offTime (Pin 7) 430 500 ns See Figures 2 and 3 

~- Switch Turn-on Time (Pin 9) 130 160 ns See Figures 2 and 4 

toll- Switch Turn-off Time (Pin 7) 300 340 ns See Figures 2 and 4 

toll+ Switch Turn-off Time (Pin 9) 1.6 1.9 /LS See Figures 2 and 3 

ton+ Switch Turn-on Time (Pin 7) 1.35 2.0 /LS See Figures 2 and 3 

ta11- Switch Turn-off Time (Pin 9) 1.5 1.7 /LS See Figures 2 and 4 

ton- Switch Turn-on Time (Pin 7) 1.6 2.5 /LS See Figures 2 and 4 

TYPICAL ELECTRICAL CHARACTERISTICS SWITCHING TEST CIRCUIT 

2.0 

CHANNEL "ON" RESISTANCE 
VERSUS TEMPERATURE 

t---1 .1 J J.-v Lov YtTORIORl)lllN I 

15Y -- zov 
30Y 

0·0~75 -50 -25 0 25 50 75 100 125 

TA -AMBIENT TEMPERATURE-'C 

CHANNEL "ON" RESISTANCE 
VERSUS V11 or • or •I MIN MINUS v. 

o.o51~0 ~-1 ..... 4 ~-l.._8 __.__2..._2__.__2 ..... 6 ......... __,30 

•lOV 

20V 

Fig.2. 

CHANNEL~!-tall" OV OV 
OUTPUT I 11'4 

PIN9 90'11. 
-5V 

Fig. 3. Flg.4. 
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SH3005 
HIGH IMPEDANCE DIFFERENTIAL COMPARATOR 

FAIRCHILD HYBRID CIRCUITS 

GENERAL DESCRIPTION - The SH 3005 consists of a pair of high current gain, matched 

transistors connected as emitter followers at the inputs of a µA 710 comparator. PHYSICAL DIMENSIONS 

(T0-99) FEATURES 

• 2 Mn INPUT IMPEDANCE 

• 0.8 ,_.,A INPUT BIAS CURRENT 

• -55°C TO +125°C TEMPERATURE RANGE 

APPLICATIONS 

• Variable Threshold Schmitt Trigger 

• Pulse Height Discriminator 

• High Noise Immunity Line Receiver 

• Memory Sense Amplifier 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Positive Supply Voltage 

Negative Supply Voltage 

Peak Output Current 

Differential Input Voltage 

Input Voltage 

Internal Power Dissipation 

T0-5 (Note 1) 

Flat Package (Note 2) 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 60 seconds) 

SCHEMATIC DIAGRAM 

Notes on page 2 

NON-INVERTING 
INPUT 

tN~::~iNG ~-__,___,.. 

Electrical Characteristics on page 2 

.. 
2.8k 

.. 
3.9k 

+14.0 Volts 

-7.0 Volts 

10 mA 

± 5.0 Volts 

± 7.0 Volts 

300 mW 

200mW 

-55°C to +125°C 

-65°C to +150°C 

300°C 

.134 .... 

.2nDTP 

NOTES- D•mensoonsasperlatestJ-IOcomm<Uee 
Alld1mensoonsrn inches 
LeadSifegold·platedkovar 
Packagewe1ght1s I 22grams 

PART NO. HXK30051XX: -55'C TO +125"C 
PART NO. HXK30059XX: O"C TO +70°C 

PHYSICAL DIMENSIONS 

TYPICAL FLAT PACKAGE 

TOP VIEW 

r--.1875+--265 MAX-+-1875---l 

~--~_'l_ 
l 

PART NO. HBG30051XX: -55°C TO +125°C 
PART NO. HBG30059XX: O"C TO +70°C 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD HYBRID CIRCUIT SH3005 

ELECTRICAL CHARACTERISTICS (TA 25°C, v+ 12.0 V, V = -6.0 V Unless Otherwise Specified) 

Parameter (see definitions) Conditions Min. Typ. Max. 

Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Voltage Gain 

Output Resistance 

Input Voltage Range 

Differential Input Voltage Range 

Positive Output Level 

Negative Output Level 

Output Sink Current 

Positive Supply Current 

Negative Supply Current 

Power Consumption 

T0-5 Package 

vout 

vout 

+1.4 V, RS~ 20k 

+1.4 v 

~7.0 v 

Vin > 15 mV, 0 < 10 < 0.5 mA 

Vin > 15 mV 

Vin > 15 mV, Vout > 0 

vout ~ 0 

The following specifications apply for -55°C ~TA < +125°C: 

Input Offset Voltage (Note 4) 

Input Offset Current (Note 4) 

Input Bias Current 

Temperature Coefficient of Input 
Offset Voltage (Note 4) 

Voltage Gain 

NOTES: 

(1) Rating applies for case temperatures to +125°C; derate linearly at 5,6 mW/°C for ambient t€mperature above +105°C. 

0.3 

0.8 

750 1500 

200 

± 5.0 

±5.0 

+2.5 +3.2 

-1.0 -0.5 

1.6 2.5 

6.4 

5,5 

110 

7.0 

500 

(2) Derate linearly at 4.4 mW/°C for case temperatures above +115°C; derate linearly at 3.3 mW/°C for ambient temperatures above +100°C. 

(3) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 

(4) The input offset voltage (see definitions) is specified for a logic threshold voltage of 1.8 Vat -55°C, 1.4 Vat +25°C and 1.0 V at +125°C, 

7.0 

0.4 

2.0 

+4.0 

0 

175 

8.5 

1.0 

5.0 

Units 

mV 

µA 

µA 

v 
v 
v 
v 

mA 

mA 

mA 

mW 

mV 

µA 

µA 

µV/°C 

T0-5 CONNECTION DIAGRAM FLAT PACKAGE CONNECTION DIAGRAM 

(TOP VIEW) (TOP VIEW) 

y+ 

GND •• 10 N.C. 

NON INVERTING N.C. INPUT 

INVERTING V+ INPUT 

N.C. N.C. 

V- y. OUTPUT 

Note: Pin 4 connected to case 
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FAIRCHILD. HYBRID CIRCUIT SH3005 

TYPICAL PERFORMANCE CURVES 

s 
~~ 
~g 3.0 

§!.:. 2.0 z"' 
i~ 1.0 
8> 

VOLTAGE TRANSFER 
CHARACTERISTIC 

1----j V+~l2V iSfc-..... 
3'0 v- • -6.ov-t---±_55=•c-+---+--+--.,/ J l==j 

./J§s·c 
2.0 t---+--+--+-h~,_,.....___,>---+---t 

1.0 1--+---t--+L-_J_-1-+---+---+--t----1 

~ 

~ 1-~.o -3.o -2.0 -1.0 o l.o 2.0 3.o 4.o 
INPUT VOLTAGE - mV 

RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 

-1.0 t-+-+-+-+-t-t-+-t-t-+-+-+-+-t 

~ 0 
~~~~~~~~~~ 

20 40 w ~ ~ m 

COMMON MODE 
PULSE RESPONSE 

TIME- NS 

t---t- 0 •. s ' "" +--f---1--4---~. 
r--+- E1n ----1----1---t----I 

0.5 

0.4 

0.3 

0.2 

!S 2.01---t- ':' +--+--+--+----+----+----,____. 

5g 1.0 1--
~~ 

0.1 

o~ Ot-+--t-t-t-t-t--t-f--1--t 
!:::; 
g 

40 ~ 

TIME- ns 

0 -w 

VOLTAGE GAIN 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

V+• +l2V 
f--lf--1--+--+--+-+---+--y- • -6.0V 

noo ,__,,___.---+--+--+----+----+---+---+---1 

700L-...J'--'--l.--L-'--'---'---'--'-~ 
-60 -20 +20 +60 +100 +l«t 

!S 
4.0 

g 3.0 

~ 2.0 
~ 
~ 1.0 

~ 0 g 
-1.0 

lEMPERATURE - "C 

RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 

m 
l~~~ 2.;:\;v 
20mv- ~smv 

~~ 

v+·+l2V 
v- ·-6.0V 
TA· 25°C 
_l_l...l 

INPUT BIAS CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

POWER CONSUMPTION 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

f':: 
~ 

r-N 

-20 +20 +60 
TEMPERATURE· °C 
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v-. -6.0V 
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FAIRCHILD HYBRID CIRCUIT SH3005 

DEFINITIONS 

LOGIC THRESHOLD VOLTAGE - The approximate voltage attheoutput of the comparator at which the loading logic circuitry changes 

its digital state. 

INPUT OFFSET VOLTAGE* - The voltage between the input terminals when the output is at the logic threshold voltage. The input 

offset voltage may also be defined for the case where two equal resistances are inserted in series. with the input leads, 

INPUT OFFSET CURRENT* - The difference in the currents into the two input terminals with the output at the logic threshold voltage, 

INPUT BIAS CURRENT* - The average of the two input currents. 

INPUT VOLTAGE RANGE* - The range of voltage on the inputterminals for which the comparator will operate within specifications, 

DIFFERENTIAL INPUT VOLTAGE RANGE* -The range of voltage between the input terminals for which operation within specifications 

is assured. 

VOLT AGE GAIN* - The ratio of the change in output voltage to the change in voltage between the input terminals producing it with 

the DC output level in the vicinity of the logic threshold voltage. 

RESPONSE TIME* - The interval between the application of an input step function and the time when the output crosses the logic 

threshold voltage, The input step drives the comparator from som~ initial, saturated input voltage to an input level just barely in 

excess of that required to bring the output from saturation to the logic threshold voltage. This excess is referred to as the voltage 

overdrive. 

POSITIVE OUTPUT LEVEL* - The DC output voltage in the positive direction with the input voltage equal to or greater than a 

minimum specified amount. 

NEGATIVE OUTPUT LEVEL* - The DC output voltage in the negative direction with the input voltage equal to or greater than a 

minimum specified amount. 

OUTPUT SINK CURRENT - The maximum negative current that can be delivered by the comparator. 

PEAK OUTPUT CURRENT - The maximum current that may flow into the output load without causing damage to the comparator. 

OUTPUT RESISTANCE* - The resistance seen looking into the output terminal with the DC output level at the logic threshold voltage. 

POWER CONSUMPTION - The DC power into the amplifier with no output load. The DC power will vary with signal level, but is 

specified as a maximum for the entire range of input-signal conditions. 

F=A.IRCHILCJ 

SEMICONDUCTOR 
IA. DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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SH3200 
ADJUSTABLE POSITIVE DC VOLTAGE REGULATOR 

FAIRCHILD HYBRID CIRCUIT 

• SHORT CIRCUIT PROTECTED 

• BROAD RANGE OF OUTPUT VOLTAGES ••• 8.5 V TO 30 V 

• LOAD CURRENTS 0 TO 50 mA AND 5.0 AMPS USING AN EXTERNAL PASS TRANSISTOR 

• EXCELLENT REGULATION: LINE REGULATION ••• 0.005%/V MAX. 
LOAD REGULATION • • • 0.05% MAX. 

• APPLICATIONS: SERIES REGULATOR FOR POSITIVE DC POWER SUPPLIES, DIGITAL 
AND ANALOG INTEGRATED CIRCUITS 

• A COMPLEMENT SH3201 OF THIS REGULATOR IS ALSO AVAILABLE FOR NEGATIVE 
VOLTAGE REGULATION 

ABSOLUTE MAXIMUM RATINGS 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
at 25°C Ambient Temperature (Note 1) 
at -55°C to +125°C Case Temperature 

Maximum Voltages and Current 

-65°C to +150°C 
-55°Cto +125°C 

780mW 
I.OW 

.034 

8 Leads 
.019 
.016 

.028 ~~ 

NOTES: 

.500 MIN. 

Input Voltage +35V 
+28V 
+28V 
50 mA 

Dimensions as per latest J-10 committee 
All dimensions in inches 

Output Voltage (Note 2) 
Input-Output Voltage Differential 
Output Current (Note 3) 

SCHEMATIC DIAGRAM 

®()---~----~~--<~ 
Y1N 

EXTERNAL SHORT CIRCUIT 
CURRENT SET RESISTOR 

© I@ Your 

Leads are gold-plated Kovar 
Package weight is 0 · 9.5 grams 

PART NO. HXK32001XX 

~----<>-- ->.,".,".,.---0-----0- - - - - - -- - - - --. 

I I 
I I 
I I 
I I 
t EXTERNAL OUTPUT 1 

I 
1 !MAY BE REMOTE) 
I 

;. VOLTAGE ADJUST 01 LOAD 1• RESISTOR 

SEE NOTE 4@ I CD 
CD o----------.-J--------------0 YsAMPLE 1 

FIGURE 1 

NOISE SUPPRESSION : 
I 
I 
I 
I 
I 
I 

@ <D I 
GND ------------------------ ------------j_ 

LOW OR GROUND END 
OF REMOTE SENSING -::-

F=AIRCHIL.CJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD HYBRID CIRCUIT SH3200 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

VIN 

Your 

IV1N·Vourl 
IL 

V(NOISE) 

V(NOISE) 

l C.~Vour/Vour)o/oj 
! AV1N I 
L<AVour/Vour)%j 

I 1L I 
l(AVourfVour)% 
r AT 

LCAVour/Vour)% 

r Po 

CHARACTERISTICS 

Input Voltage Range 

Output Voltage Range (Note 2) 

Input -Output Voltage Differential 

Load Current (Note 3) 

Uncompensated Output Noise Voltage 

"' 

Compensated Output Noise Voltage 

Line Regulation 

Load Regulation (IL = 0 to 50 mA) 

Temperature Stability 
TA= -55°C to +125'°C 

Power Dissipation Stability 

TYPICAL REGULATED OUTPUT 
VOLTAGE ADJUSTMENT 

~ 301--+-+-+--+--+--+-+-4~r-,..q 

;; / 
.!. 25 l--+-+-+--+--+--+--t>"L_'+--+--1 

~ 20 y 
: I j/1 
~ 15 l--+--+--.1l<'.'.:..J~1--+--+--+--+---+--< 

g~ 
"'IOV s 
~ 5.0 

(Pin I Grounded) 

O'--->--'--'--'--'--'---'--'~'--' 
0 20 40 60 80 100 

EXTERNAL SENSE RESISTOR, PIN 2 TO PIN 3-kll 

FIGURE 2 

MIN. 

12.5 

8.5 

4.0 

0 

TYP. MAX. UNITS TEST CONDITIONS 

35 Volts 

30 Volts 35V>IV1Nl>IVourl +4.0V 
28 Volts 

50 mA 

30 150 mVp.p. 8.5 Vs IVourl s 30 V 
0 s IL s 50 mA 

3.0 5.0 mVp.p. C ~ 0.4 µF, Pin 7 to Pin 8 
8.5V s!VourlS 30V 
0 s IL s 50 mA 

.002 .005 %/V 35V >IViNl>JVourJ +4.0V 

.02 .05 % IV1Nl>IVourl +4.0V 

.01 %1°C At Package Dissipation 
s 780mW 

.002 %/mW 4.0 V s IV1N - V0 url S 28 V 
0 s IL s 50 mA 

TYPICAL SHORT CIRCUIT PROTECTION 
SETTING CURRENT 

501--t--1 ..... --i--+--+-t--+---+--+--+-~ .. 
E 

I =s: I 401--t--1--i,.,_.--+--+-t--+---+--+--+-~ 
"'301--t--11--i[S._-"I-+-+-+-+-+-+--+-~ 
3 ~ 
~ 20t--t--1f--l--i--+...+-t--+--+--+--+-~ 

~ ~ 
~ 10 l-HH--l--t--t-t....._,-tt--.-"'l"-1---t:::l 

-i 

m ro w ~ w ~ 

EXTERNAL RESISTOR, PIN 3 TO PIN 4-11 

FIGURE 3 

MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 

NOTES: 

(1) Derating factor as shown in Fig. 4 is 2.8 mW/°C. 

1000 N 

800 

200 

0 
-55 

N 
b..J 

t-..... 
....,....__ 

I DERATING FACTOR 2.BmWl'C I 

25 125 

TA· AMBIENT TEMPERATURE· 'C 

FIGURE 4 

(2) Selection of Output Voltages: By externally connecting a presele.cted sense resistor (see figure 2) between pin 2 and pin 3 any desired output voltage in the range of 8.5 V 
to 30 V is achieved. 

(3) Selection of Short Circuit Current: The maximum limit on the internal short circuit protection at any current from 1 to 50 mA can be set by externally connecting a pre· 
selected resistor (see figure 3fbetween pin 3 and pin 4. 

(4) This pin is made available for connections to compensating networks which can be used to alter the dynamic response of the regulator to meet unusual load requirements. 
No connection is necessary for normal operation. 
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SH3201 
ADJUSTABLE NEGATIVE DC VOLTAGE REGULATOR 

• SHORT CIRCUIT PROTECTED 

• BROAD RANGE OF OUTPUT VOLTAGES ••• -.8.5 V TO -30 V 

• LOAD CURRENTS 0 TO 50 mA AND 5.0 AMPS USING AN EXTERNAL PASS TRANSISTOR 

• EXCELLENT REGULATION: LINE REGULATION ••• 0.005%/V MAX. 
LOAD REGULATION ••• 0.05% MAX. 

• APPLICATIONS: SERIES REGULATOR FOR NEGATIVE DC POWER SUPPLIES, DIGITAL 
AND ANALOG INTEGRATED CIRCUITS 

• A COMPLEMENT SH3200 OF THIS REGULATOR IS ALSO AVAILABLE FOR POSITIVE 
VOLTAGE REGULATION 

ABSOLUTE MAXIMUM RATINGS 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
at 25°C Free Air Temperature (Note 1) 
at -55°C to +125°C Case Temperature 

Maximum Voltages and Current 

Input Voltage 
Output Voltage (Note 2) 
Input-Output Voltage Differential 
Output Current (Note 3) 

SCHEMATIC DIAGRAM 

-65°Cto +150°C 
-55°Cto +125°C 

780mW 
1.0 w 

-35V 
-28V 

28V 
50mA 

EXTERNAL SHORT CIRCUIT 
CURRENT SET REGISTOR 

© /® 

FAIRCHILD HYBRID CIRCUIT 

PHYSICAL DIMENSIONS 

NOTES: 

in accordance with 
JEDEC (T0-99) outline 

8 Leads 
.019 
.016 

.185 

.165 

.500 MIN. 

Dimensions as per latest J-10 committee 
All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 0.95 grams 

PART NO. HXK32011XX 

YouT @ o------t>----+--~ ----->.,•,/ir----------0-- - - -, 
Y1N 

CD----­
No1sE SUPRESSION 

I I 
I I 
i. EXTERNAL VOLTAGE: 
:: ADJUST RESISTOR I 

1IMAY BE REMOTE)o 

: LOAD 

.>------------01<!) 
YsAMPLE I 

I 
I 
I 
I 

@;N;------------------G)-------1 
LOW OR GND END -:-
OF REMOTE SENSING 

FIGURE 1 

FAIRCHILC 

SEMICDNDUOTD:R 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPOR,l\TJON 
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FAIRCHILD HYBRID CIRCUIT SH3201 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

VIN 

Your 

IV1N·Vourl 
IL 

V(NOISE) 

V(NOISE) 

l<~Vour!Vour)% 
r aVIN l 
j(.:Wour/Vour>%j 

r IL l 
l<aVour!Vour)O/~ 
r aT l 
j(aVour/Vour)% j 

r Po l 

CHARACTERISTICS 

Input Voltage Range 

Output Voltage Range (Note 2) 

Input-Output Voltage Differential 

Load Current (Note 3) 

Uncompensated Output Noise Voltage 

Compensated Output Noise Voltage 

Line Regulation 

Load Regulation (IL= 0 to 50 mA) 

Temperature Stability 
TA= -55°Cto +125°C 

Power Dissipation Stability 

TYPICAL REGULATED OUTPUT 
VOLTAGE ADJUSTMENT 

EXTERNAL SENSE RESISTOR, PIN 5 TO PIN 6-kn 

FIGURE 2 

MIN. 

-12.5 

-8.5 

4.0 

0 

TYP. MAX. UNITS TEST CONDITIONS 

-35 Volts 

-30 Volts 35V>jV1Ni>IVourl +4.0V 
28 Volts 

50 mA 

30 150 mVp.p. 8.5 V::; jVourl::; 30 V 
0 ::; IL ::; 50 mA 

3.0 5.0 mVp.p. C ;::: 0.4 ,µF, Pin 1 to Pin 8 
8.5V::; jVourl::; 30V 
0 ::; IL ::; 50 mA 

.002 .005 %/V 35 V>jV1Nl>IVourl +4.0 V 

.02 .05 % jV1Nl>IVourl +4.0V 

.01 %/°C At Package Power Dissipation 
::; 780mW 

.002 %/mW 4.0 V ::; jV1N · Vourl ::; 28 V 
O ::; IL ::; 50 mA 

TYPICAL SHORT CIRCUIT PROTECTION 
SETTING CURRENT 

60 

50 

40 \1 
30 ii 

h 
.b. 

}'-,. 
zo 

10 b 

0 0 10 zo 30 40 50 60 

EXTERNAL RESISTOR. PIN 4 TO PIN 5 -n 

FIGURE 3 

MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 

NOTES: 

(1) Derating factor as shown in Fig. 4 is 2.8 mW I •c. 

1000 
~ 

800 

200 

0 
-55 

" b.. 
r-...... 
~ ....... 

"" 
I DERAii NG FACTOR 2.8mW/°C I 

25 125 

lA -AMBIENT TEMPERATURE - °C 

FIGURE 4 

(2) Selection of Output Voltages: By externally connecting a preselected sense resistor (see figure 2) between pin 5 and pin 6 any desired output voltage in the range of 8.5 V 
to 30 V is achieved: 

(3) Selection of Short Circuit Current: The maximum limit on the internal short circuit protection at any current from 1 to 50 mA can be set by externally connecting a p.,.. 
selected resistor (see figure 3) between pin 4 and pin 5. 

(4) This pin is made available for connections to compensating networks which can be used to alter the dynamic response of the regulator to meet unusual load requiremenls. 
No connection is necessary for normal operation. 
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HYBRID CIRCUITS COMING SOON 

QUAD FULL ADDER 
Incorporates four high speed, binary full-adders (2 each 9304 MSI 
circuits). The adders are useful as ripple-carry parallel addition (or 
substraction) function blocks. The device incorporates TIµL circuitry 
for high speed, high fan-out operation and is compatible with all 
members of the CCSL groups of digital integrated circuits. 

s. s. S4 Cour 

DUAL HIGH GAIN OPERATIONAL AMPLIFIER 
Incorporates two linear amplifiers in one package. Features internal 
frequency compensation, low power of lOOmW; output voltage swings 
of ± 13 volts, and zero offset adjustment. 
KEY SPECS: (Typical each side) 
Open loop gain 
Offset voltage 
Input impedance 
Output voltage swing 
Power 

OFFSET ADI 

OFFSET ADJ 

100,000 
3mV 

BOOK 
±13V 
50mW 

5-37 

BYTE PARITY GENERATOR OR CHECKER 
Incorporates four high speed binary full-adders connected as a parity 
generator or checker. The design uses two 9304 MSI circuits to gen­
erate parity for an 8 bit byte or check parity over 9 bits. Delay from 
input to add parity is typically 35 nano-seconds. 
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