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INTRODUCTION

The Designers Choice Logie (DCL) handbooks provide the
the reader with a software package that clearly explains the
performance and use of the DCL Series 8000 family.
Volume I covers basic logic elements including multivi-
brators, low power elements, standard  elements, high
speed elements and interface elements. Volume II covers
MSI arrays including shift and buffer registers, synchronous
and asynchronous counters, adders and arithmetic elements,
multiplexers and conditional complementors, gating steering
and decoding arrays, and decoders/display drivers.

This handbook is divided into five sections lor easy
refercnce:

Section 1 -~ “Design Considerations™ provides all the in-
formation nceessary to design a reliable, working system.

Section 2 - -~ “Electrical Characteristics™ contains detailed
test Bmit and test condition information for simplified
device evaluation and incoming inspection. Compatibility
between the various product types is guaranteed by these
tests. The material is organized in a format which lends it-

vii

self to generation of device specifications with a minimum
of cost and time.

Section 3 - - “AC Testing™ and Section 2 provide com-
plete AC test methods and procedures to ensare accurate
gpecification guarantees.

Section 4 - - “Applications™ contains straightforward in-
formation on the use and operation of DCL devices. In addi-
tion, several time-saving device applications are provided to
help speed system design and minimize costs.

Section 5-~ “SURE Program™ consists of a combination
of 100 percent and stalistical sample tests designed to assure
specificd performance, continuing uniformity, and long term
reliability in Signetics products. This program, along with
the individual device data sheets, provides a complete pro-
curement specification, thus saving procurement cycle time
and cost.

If the reader desires more information, he should contact
the Signetics representative in his area.






SECTION 1
DESIGN CONSIDERATIONS

ABOUT THIS SECTION

This section is intended to provide all of the required
information necessary to allow reliable System Design.
The tables and charts presented here are derived from
the test guarantees in the circuit characteristics sec-
tion. The information covered is as {ollows:

Table 1-1 — Temperature Range and Package Type

Table 1-2 — Absolute Maximum Ratings

Table 1-3 — Cuaranieed Worst Casc DC Noise
Margins

Table 1-4 — Guaranteed Worst Case DC Loading
Table 1-5 — Guaranteed Worst Case AC Toading
Table 1-6 — Guaranteed Propagation Delay Limits

Table 1-7 — Guaranteed Power Consumption Limits

Per Gate

TEMPERATURE RANGES AND
PACKAGE TYPES

DCL elements are available in two temperature
ranges and several packages., Temperature ranges
and package types are specified as shown in Table 1-1.

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings constitute limiting
values above which serviceability of the device may
be impaired, Provisions should be made in system
design and testing to limit currents and voltages in
accordance with Table 1-2,

NOISE IMMUNITY

The two mogt significant types of noise commonly en-
countered in digital systems can he characterized as
being of the slow drift type or of the fast narrow pulse
type. Blow drift noise is generally traceable to changes
in power supply and ground levels produced by varia-
tions in load and temperature demands on the power
supply. This is usually designated as DC noise. The
ability of a circuit to maintain a preseribed logic
state in the presence of DC noige is measured in
terms of DC noise margin. DC noisemarginisde-
fined as the difference between the output voltage level
of a driving gate and the input threshold voltage of a
driven gate for both the "1" and the "0" states. The
input threshold voltage is specified as a fest condition
in guaranteeing "1 and "0" output voltages in the data
tables in Section 2, The margins tabulated in Table

1-1

i-3arecalculated from those data tables and consti-
tute guaranteed worst case DC noise margins for all
combinations of driving and driven elements over the
full temperature range and the power supply range of
4.76V to 5.25V with full temperature differential and
power supply differential of 0.5V between driving and
driven elements.

Noise which displays a rate of change which is fast
relative o the response capability of the device is
dcfined as AC noise. Noise of this type is usually
gencrated within a subsysiem by high speed switch-
ing. Buch noise, whether it be internally or exter-
nally generated, may bhe propagated directly along
gignal lines, or may be capacitively or inductively
coupled into them. Switching transients also appear
prominently on power supply lines, particularly in
very high speed systems.

AQ noise immunity is a measure of a cirvcuit's ability
to maintain the prescribed logic state in the pres-
ence of such noise. AC noige immunity is defined
in terms of the amplitude and pulse width of an
input neise signal ie which the element will not
respond. Rejection of positive-going AC noise on
the ground line is required for the "0" input state
of the device and of negative-going AC noise on the
power supply line for the "1" inpui state of the
device. As the pulse width of the noise signal in-
creases, the amplitude of that ncise signal which
will be rejected by a device approaches the DC
noise margin for that device.

Low circuit impedances will, naturally, minimize
noisc coupling. For all elements in the 8000 Series,
a saturated switching transistor provides a desir-
able low ouiput impcdance in the output ""0" state.
The aclive ouiput pull-up configuration provides low
output impedance in the output '"1" siate.

Since the prime source of AC neise within a sys-
tem is the switching transient associated with all
very high speed circuitry, proper design attention
to layout, ferminaijon, and board fabrication should
he exercised, when very high speed elements are
used.

In general, the 8400 group of elements is less sus-
ceptible to AC noige than is the 8800 group, as
illustrated in Figure 1, This is atiributable to the
faster response of the 8300,

Typical AC noise immunity curves are furnighed to
provide the systems degigner with a relative deserip-



tion of the AC noise immunity of the devices avail-
able in the 8000 family.

DC LOADING

Table 1-4 is a DC loading chart containing normalized
fan-out information. All DC load factors are nor-
malized withrespectto an 8480 input which is consid~
ered as one DC load (0.8 mA). The chart alsoc provides
a fan-out capabhility for each element hased on its
ability to drive multiples of the normalized input
load. The loading chart is guaranteed by data table
test limits and conditions covering '"1" Qutput Voltage,
"0 Output Voltage, "1" Input Curreant, and " 0" Input
Current. I is applicable over the temperature range
and power supply range of 4.75V to 5.25V with full
temperature differential and power supply differential
of 0.5V between driving and driven elements. Note
in Table 1-4 the S¢, R inputs of the 8424 and 8425
are rated at a normalized DC load of 1.5 instead of
.75 as would be indicated by the test limit in Section
2. Theadditional load rating is required due to tran-
sient current which will flow during the positive-

going transition of the clock input signal of the 8424

amd 8425,

To Use The Normalized DC Loading Chart

In Table 1-4, sum the normalized load rating of the
driven elements under consideration. In the same
table, find the normalized fan-out rating of the driv-
ing unit under consideration. The sum of the load
ratings of the driven elements should not exceed the
normalized fan-out of the driving element.

The chart presents the worst case loading rules
over the temperature range and power supply range
of 4.75V to 5.25V.

AC vs DC LOADING

The effect that AC loads have on turn-off and turn-
on times is to increase the rise and fall times. If
the designer wishes to stay within the maximum
switching times guaranteed on the data sheet,he
should use the emperically arrived at relationship
that one AC load is approximately equivalent to three
DC loads. It must be pointed out, however, that even
though DC loads have approximately 3pF per load,
the prime effect on the output is a decrease in "O"
and "1" level noise immunity, whereas, AC loads
only increase the switching times.

AC LOADING

The clock inputs of the 8424 and 8425, dual RS/T
binaries, and the 8826 and 8827, dual J-K binaries,
being capacitively coupled, are defined as AC loads.

The AC fan-out ratings shown in Table 1-5 are pro-
vided to assure compatibility, under worst case
conditions, between driving elements and AC binary
clock lines. AC fan-out is guaranteed by virtue of
the output fall-time test in each of the test tables
in Bection 2. The fall-time test is conducted under

the specific conditions of load capacitance, voltage
transition and allowable transition time necessary
to assure reliable triggering of the binary under
worst case conditions. The relevant test procedures
are given in Section 3.

To Use The AC Loading Chart

The system designer need only follow the AC fan-
out loading rules inTable 1-5 when driving AC clock
lines. This will assure reliable system operation
under worst case conditions.

PROPAGATION DELAY

Tahle 1-6 provides propagation delay information
which is gunaranteed under test conditions specified
in Section 2. Propagation delay for the 8400 gates is
defined in terms of pair delay, or the delay through
two gates. The condition of the pair delay tests rep-
resents system conditions producing maximum sys-
tem delays. The first gate, whose rising output
wavelorm is under consideration, drives afull-rated
capacitance and minimum current load.

FIGURE 1 — AC NOISE CHARACTERISTICS
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The second gate, whose falling cutput waveform is
under consideration, drives a full-rated capacitance
and current load. This test method provides repeat-
ability which is unattainable with other cornmon meth-~
ods of specifying propagation delay since the measure—
ment is made between two sharply falling waveforms.

Propagation delay for the 8000 series elements is
presented in terms of T, and T g which provides a
figure of merit by which to compare similar products
tested under the same conditions. The guaranteed de-
lay times in the chart take into consideration the 1"
and "0" input current and the load capacitance asso-
ciated with the information presented in Table 1-4.
Test conditions for the propagation delay guaraniees
are presented in Section 3.
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Table 1-7 provides guaranteed DC power consump-
tion and current drain limits for the 8000 family for
conditions presented in Section 2.

POWER CONSUMPTION

Power consumption in the 8490 group is primarily
DC in naturc and power supply designs should take
the DC power consumption limits into consideration.
The 880¢ group, like all high speed designs, has
an AC power consumption component in addition to
the DC power consumption. Increases in system
operating frequency produces increases in the mag-
nitude of the AC power consumption. Typical AC
power consumption curves are provided in Section 2
and should be considered in power supply designs for
high frequency subsystems.

CLAMP DIODES

All 8800 and 8HOO gates have input clamp
diodes which present a very low impedance
to negative voltage swings and minimize
the effects of ringing.

TABLE 1-1 — TEMPERATURE RANGES
AND PACKAGE TYPES

Example: S5329A

,—E Part Identification
XXX

Y'l_; )
ackage type:

"A"™ = 14-pin dual in-line

"B'" = 16-pin dual in-line
silicone puckage

"N" = 0°C to +75°C

/—DY

‘Temperature range:

"J'" = 14.-pin flat-pak, glass-kovar
(TO-88)

8" = -55°C to +125°C "Q" = 14-pin flat-pak, ceramic

silicone package -
(TO-116) (TO-88)
A PACKAGE ({TO-116} B PACKAGE J PACKAGE (TO-88}
l"\'W Iﬂllf NZ r('\ll‘- r"\I'IC ﬁ?ﬂ' . (\116 ﬁ'ﬁ (\IM I’\[]:! f\lﬂ ﬁ'l'l o E_l_ :‘[;)f 7 i G_L g:lg P
% = ' sigm Bt ]
245 =3 = J g
= : Sy 1 2%53%- gg%
‘ Eyaae vy -t = Sy
NOTE o5z a7 :az—-l .
e T ST B e vk 22 . oSoner
' . ng | MOTE 3 J— - E— J E&
- ) T
g s e [ Loget % &
el __| - " g -

NOTES: NOTES:
1. Recommended minimum offset before lead bend,

NOTES:

2. Body material: Siicons molded.
3. Tolerances ton-cumulatve,

1 Lead material: Kovar, sokber coated.

4. Sagnetics symbol denotes lead Ne. 1,
5. Lead spacing shall be measured within this zons.
6. Body dimensions do wol include malding flath.

1, Lead material: Kavar, solder coated.
2, Body materiak: Silicone malded.

4. Tolerances non-cumulative,

4, Signetics symbol dengtas lead No. 1.

5, Lead spacing shall ke measured within \his 2ana.

&. Bady dimensians do not include mokding flash,
7. Thermal Rasistence: &, » = 0.16°C/mW,

2. All leads wetdable and sobderable.

3. Thermal resistanar: B, 5 = 0.3°Clmiv.

4. All dimansions in inchas.

5. Tolérancas ars non-cumulative.

6. Lmad spacing dimensipna apply t0 this sred only.
7. Signatics symbal or angle cut identitias wat No. 1.

7. Tharmal resistance: & 1.0 — 0 160° C/mW.

/ @ —-1 o — 020
—_— - - - MITE T
cl i _f 1=
; — e ==Y —
13—
I—— ¢ o 340 = 4
= mE
psy = 5
f—— [y —
_ e =t
_ — = —=— e e 25C
i 23T 24
I :
- _.a:ﬂ_'l"_;z_"‘ -
- ___...__,m - :
0050 o ara -i- o — .=._L_ B
0% — r'—@ —'1 [‘—cm @ on e L ooe } Ii
[ B . a- II. X * 0 -5
[ L J —7 NOTES:
1 T 1. Lead material: Kovar or Fadar, Gold plated.
:JD:&L\’ . . o 2, Bodhy material: Cevamic K::LI glass seals.
ag Warklt Kovar or egquivakang, gald ples 3. Lid material: Kowar or ar.
3. Body Materal: Top nng & base - Kovar or aquivalind, pold plate. gk bady 4. Tolerangas non-cumlative.
1. Lad Giatemal: Kovar oo oquivalent, godd p acod, ollay s=al B Lead spacing contialled within this distance, 2 sides.
A, Talgrancet ide euniy ol ive B. {10 maximum glass climb allgwed an leads, 2 sides,
(5} Signetcs symial dencras Lead 31 7. Synetics symbal or angle cut damifies lead Mo. 1.

8. Recommended minimum affser tedore lead bend.

(8} Lead spacing shall bz nignamsel -aithln this 20na
%. Thermal resistance: &), — 0.1°C/m¥W.

(T} Reaturmrandd me inisurm o fal It leod bend
. Thurmal Resiscance: 8 3y, YSE*CImiW, 3 1g = 070" Cimaw
Makumam gass chma: 410
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RECOMMENDED OPERATING VOLTAGE FOR ALL DCL ELEMENTS: 5V 6%

TABLE 1-2 — ABSOLUTE MAXIMUM RATINGS {Notes 1, 2, 6)

ELEMENT INPUT OUTPUT Veo INPUT OUTPUT
(NOTE 2) VOLTAGE VOLTAGE (NOTE 4) CURRENT CURRENT
8162 + 5,5V + 7.0V +7.0V 30 mA +100 mA
341X + 5.5V + 7.0V +7.0V +10 mA + 30 mA
842X + 5.5V + 7.0V +7.0V +10 mA + 30, ~10 mA
8440 + 5,5V + 7.0V +7.0V +10 mA + 30, -10 mA
8455 + 5.5V + 7.0V + 7.0V +10 mA =100 mA
847X + 5.5V + 7.0V +7,0V +10 mA + 30, <10 mA
848X + 5.6V + 7.0V +7.0V +10 mA + 30, -10 mA
B7XX + 5.5V + 7.0V N/A +10 mA NOTE 5
88XX + 5.5V + 7.0V L0V +£30 mA +100 mA
SHXX + 5.5V + 7.0V 7.0V £30 mA +100 mA
8§T18 +50.0V + 6.0V NOTE 3 +30 mA + 30, -10 mA
3T80 + 5.5V +40,0V 7.0V 110 mA +100, -10 mA
8T90 + 5.5V +403.0V + 7.0V 10 mA +100, -10 mA
Notes:
I, ALL de=vices st be derstsd st éléeviced tempetatures Bosed on che follzolng: I. Thepe devlee ceaignatione sea for all package configurestlons (& 8, 1.0 ar A2
Julictton Temperature: sl 41l rafed temperdture canged (-55°6 e +l2ETC,0r 0N bo 4!y Q).
150°C For J package. 1, For the BILB, Vpep is Wpp = T.0F dod Wpp = +33Y,
W0 C doe  and B psckages, 1 2
Thalv::;CR::;s:a:::'B packages. 4. Operacing Voo for che 8000 Series s speclffed at +35.0v Fan,
L TR P T p.:lcluse. 3, See data sheet,
16 C/W for & aml B packaged,
136 CAW o G packegs. £, Slorage tempecalure for all ML elemests are [zan «65°C bn manivan junctiza
tenperatures =s deficed In ¥ore L.
TABLE 1-3 — GUARANTEED WORST CASE DC NOISE MARGIN
DRIVEN INPUT (mV)
8821/22/24/25
ALL ALL
DRIVING OUTPUT 8424, 8436 8828/29 8826/27
8400 ’ 8300 8I116/70/80 | 8H120/21/22
ELEMENT | STATE | oo | SpRpScRe| carps ALL Sp» Rp/d, K
INPUTS
ALL 0 350 350 450 450 350/450 450 450
8400 GATES " 1400 1400 1400 1400 1400/1400 1400 400
8424 oM 350 350 350 450 350/450 450 450
8425
e 1400 1400 1400 1400 1400/1400 1400 1400
Mt
ALL o 200 300 400 400 300/400 400 400
8800 GATES A 600 600 600 G600 600/600 600 500
LA F
8821/22/24/25 0 300 300 400 406G 300/400 400 400
8828, 8829 g 600 600 600 600 600/600 600 800
2826 "or 300 300 400 400 300/400 400 400
B827
mn 600 600 G600 600 600/600 600 600
oM 300 300 400 400 300/400 400 400
8162
" 1400 1400 1400 1400 1400/1400 1400 1400
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TABLE 1-3 — GUARANTEED WORST CASE DC NOISE MARGIN (Cont.}

DRIVEN INPUT (mV}
. 8821/22/24/25
prRiviNg  |ourppr | AT 8424, 8425 ALL 8828/29 8826/27
ELEMENT ST ATE 8400 | o fz'sﬁ 8800 ALL S Retd, K 8H16/70/80 | 8H20/21/22
* | caTES | "TRTDPCTC | GATES SD: B
INPUTS

8H16 o 300 300 400 400 300/400 400 400
S8H70 GATES
gggg HH 800 600 600 800 800/600 600 800
8H20 mgtt 300 300 400 400 300/400 400 400
8H21
8H22 b 600 600 600 600 600/600 600 600

TABLE 1-4 - GUARANTEED WORST CASE DC LOADING

PART NUMBER NORMALIZED LOAD RATING NORMALIZED FAN-QOUT RATING
8162 12,0
8415 1.5 9.0
8416 1.5 2.0
8417 1.5 9.0
s42¢ e, Sc. ' .0
RESET: 2.0
3425 SET: 1.0 9.0
R, 8¢ 1.5
3440 1.0 9.0
3455 1.5 25.0
8470/80/90 1.0 9.0
8471/81 1.0 9.0
8706/8731 1.5 Expander
8806 2.0 Expander
8808 2.0 20,0
8816 2.0 20.0
RESET: 8.0
o ¥
CLOCK: 8.0
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TABLE 1-4 — GUARANTEED WORST CASE DC LOADING {Cont.)

PART NUMBER

NORMALIZED LOAD RATIKNG

NORMALIZED FAN-OUT RATING

RESET: 4.0
) SET: (85824 only) 4.0
8822/24 3, K: 2.0 20.0
CLOCK: 4.0
SET, RESRT: 4,0
I, Jg, &2 2.0
8825 Ky, Ky, R 2.0 20.0
CLOCK: 2.0
RESET: 2.5
8826 3K 3.0 10,0
RESET: 5.0
8827 SET: 2.5 10,0
J, K: 3.0
SET: 4.0
. RESET: 6.0
8828 DATA: 2.0 - 20.0
CLOCK: 4.0
SET, RESET: 6.0
Iy, Ja, Iq: 2.0
29 1, %2> 93 0,0
88 K‘l’ Kz, K3: 2.0 2
CLOCK: 2.0
8840/48 2.0 20.0
8855 2.0 60,0
8815/75/85 2.0 20.0
8870/80 2.0 20.0
2881 2.0 20.0
8H16/70/80/90 3.0 30.0
SET: 3.0
RESET: 3.0
0/22 .
8H20/2 I, K: a0 30.0
CLOCK: 3.0
SET: 3.0
RESET: 6.0
g8HEZ1 7 K: 3.0 30.0
CLOCK: 6.0
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TABLE 1-4 — GUARANTEED WORST CASE DC LOADING (Cont.}

PART NUMBER

NORMALIZED LOAD RATING NORMALIZED FAN-OUT RATING

High Voltage Input

8T18 {See Data Sheet) 10.0

High Voltage Output
oree 2.0 {See Data Sheet)
8T90 2.0 High Voltage Qutput

(See Data Sheet)

TABLE 1-5 — GUARANTEED WORST CASE AC LOADING

ELEMENT

DRIVEN CLOCK INPUTS

8162

8424 8425

8826 8827

8162

8415*

8416

8417*

8424

8425

8440

8455

8470

8480/90

8471%

8481%*

1

B308

8916

8870

8330

W Wl W

- - T T =]
Lol o L] Co

Ww|w|o|lolo|o=lolo| oo oo

L=ch -0 =Y s ]

8881*

8815

8875

8885

8321

8822

8824

Lo co| o co| G| o

8825

3

o) | Lo Qo Co| S

S| B R P B>
Lo wo| o] o] 2 Co| &2

*Not recommended due to pull-up resistor requirements,




TABLE 1-6 — GUARANTEED WORST CASE AC LOADING (Cont.)

ELEMENT DRIVEN CLOCK INPUTS
8162 8424 8425 8826 8827
8826 1 2 1 2 1
8827 1 2 1 2 1
8828 3 B 3 6 3
8829 3 6 3 6 3
8840 3 B 3 6 3
8848 3 6 3 8 3
8855 5 10 5 10 5
8H16 3 6 3 8 3
8H70 3 6 3 8 3
8HB0/90 3 6 3 6 3
8H20 3 6 3 6 3
8H21 3 6 3 6 3
8H22 3 8 3 6 3
8T18 1 2 1 1 0
TABLE 1-6 — GUARANTEED PROPAGATION DELAY LIMITS
MAXIMUM | TYPICAL [MINIMUM | TYPICAL MAXIMUM TYPICAL
ELEMENT| PAIR PATR | TOGGLE | TOGGLE
DELAY DELAY | RATE RATE | TURN ON |TURN OFF | TURN ON | TURN OFF
*ok *k T T *k dok *% *k
2162 45 60 27 30
8415 150 85 40 50 30 30
8416 95 60 60 40 30 30
8417 150 85 40 50 30 30
8424 11 50 60 30 30
8425 11 60 60 30 30
8440 95 60 40 50 30 30
8455 95 60 40 40 30 30
8470 95 60 40 40 30 30
8480 95 60 40 40 30 30
8471 150 85 40 40 30 30
8481 150 85 40 40 30 30
BBOG* 15 30 10 20
8808 13 13 8
8816 13 13 8 8

* Times include 8840 gate delay.
*# All times are in nanoseconds,
t Toggle rales are in megahcrtz.
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TABLE 1-6 — GUARANTEED PROPAGATION DELAY LIMITS (Cont.)

MAXIMUM | TYPICAL | MINIMUM | TYPICAL MAXIMUM TYPICAL
ELEMENT PAIR PAIR TOGGLE TOGGLE
DELAY DELAY RATE RATE TURN ON | TURN OFF| TURN ON | TURN OFF

®ok *ok t t P % * %
8870 13 13 8
88RO 13 13 8
8881 20 30 15 20
8815 13 13
8875 13 13
8885 13 13
8821 10 25 50 50 25 15
4822 10 25 50 50 25 15
8824 10 25 50 50 25 15
8825 15 a5 50 50 27 32
8826 25 30 3b 20 17 8
8827 25 30 35 20 17 8
8828 25 50 35 28 20
8820 15 25 50 50 16 25
8340 12 13 8 8
8848 13 13 8 8
8455 15 15 10 10
8il6 10 10 5 b
SHT0 10 10 a 5
SHSO0 10 10 b 5
SHYO 10 10 5 5
8H20 50 75 10 3
8H21 30 5 1¢ 8
8H22 50 Th . 10 8
8Ti1a 20 Ta 12 35
8T80 55 95 35 40
8TO0 o5 95 35 40

++ Al]l times are in hanoseconds
t Toggle rates are in megahertz. .
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TABLE 1-7 — GUARANTEED POWER CONSUMPTION LIMiTS PER GATE OR BINARY

Voo = +5.25V Tp = 25°C
AVERAGE
OUTPUT POWER CURRENT POWER AVERAGE
ELEMENT STATE CONSUMPTION DRAIN CONSUMPTION CURRENT
(W) {mA) (W) DRAIN (mA)

"on 85 16.2

g8le2 92.5 17.6
mn 100 19.0
non 22.6 4.3

8415 15.0 2.8
myn 7.3 1.4
o 25,2 4.8

8416 16.3 3.1
nuin 7.3 1.4
l!on 22.6 4.3

3417 15.0 2.8
e 7.3 1.4

8424 247 4.7 24.7 4.7

8425 24.7 4.7 24.7 4.7
ot 29.4 5.6

8440 194 3.7
b 8.5 1.8
Hon 28.4 5.4

8455 17.8 3.4
b 7.3 14
bt 16.8 3.2

8470 11,0 2,1
e A 5.2 1.0
ot 15.8 3.2

8471 11.0 2,1
b Al 5.2 1.0




TABLE 1-7 — GUARANTEED POWER CONSUMPTION LIMITS PER GATE OR BINARY {Cont}

Voo = #5.25V Ty = 25°C
] AVERAGE
OUTPUT POWER CURRENT POWER AVERAGE
ELEMENT STATE CONSUMPTION DRAIN CONSUMPTION [ CURRENT
{mW) (mA) (mW) DRAIN {mA)
"o 16.8 3.2
8480/90 110 2.1
Illn 5.2 1-0
non 16.8 3.2
8481 110 2.1
"111 5.2 1'0
IIDII 6.3 1-2
8806 7.6 1.4
"y 8.9 1.7
110?! 31.0 5-9
8808 20.0 3.8
"1" 8.9 1-7
"o 49,7 9.5
8815 42.8 8.1
e 35.6 8.8
LN 31.0 5.0
8816 19.1 3.8
l'!lit 8.9 1.7
8821 72 13.7 72 13.7
8822 72 13.7 72 18.7
8824 72 13.7 72 18.7
8825 132 25.1 132 25.1
826 64 12.2 64 12.2
8827 64 12,2 64 12.2




TABLE 1-7 — GUARANTEED POWER CONSUMPTION LIMITS PER GATE OR BINARY (Cent}

Vog = +5.25V Ty =25°C |
AVERAGE
OUTPUT POWER CURRENT POWER AVERAGE
ELEMENT STATE CONSUMPTION DRAIN CONSUMPTION CURRENT
{mW) {mA) (W) DRAIN (mA)
8828 60 11.2 60 11.2
8829 132 25,1 132 25,1
o 37.3 7.1
8840 27.6 5,3
1l1!t 17.9 3.4
o 48,8 2.3
8548 42,3 8.1
nln 35 '7 6.8
non 56.8 10.8
8855 35.7 6.8
Illll 14.7 2.8
o 31,0 5.9
8870 20.0 3.8
nyr 8.9 1.7
g 43.7 8.3
8875 35.4 6.8
AL 27.1 5.2
i 31.0 5.9
8880 20.0 3.8
nyn 8.9 1.7
toH 31.0 5.9
8881 20.0 3.8
mn 8.9 L7
om a7.3 7.1
8885 27.6 5.2
tqn 17.8 3.4
ton 46,2 8.8
8H16 34,6 6.4
rqn 21,0 4.0
8H20
8H21 90 17.2 50 17.2
8H22




TABLE 1-7 — GUARANTEED POWER CONSUMPTION LIMITS PER GATE OR BINARY (Cont)}

Voo = +5.25V Ty = 25°C
AVERAGE
OUTPUT POWER CURRENT POWER AVERAGE
ELEMENT STATE CONSUMPTION DRAIN CONSUMPTION CURRENT
(mW) (maA) (W) DRAIN (mA)
fgu 46.2 8.8
SH70 34.6 6.4
nyn 21.0 4.0
ng 46.2 8.8
8HS0/90 34.6 6.4
L 21,0 4,0
_ Wil 14.6 8.5
8T18 22.8 4.4
nyn 1.0 0.2
ngn 20,0 3.8
8TS0 14.0 2.7
Al 7.9 1.5
il 20,0 3.8
8T90 14.0 2.7
mn 7.9 1.5




MOS

Signetics offers a broad line of MOS products including Dynamic and Static Shift Registers, Random Access Memories and Read—-only Memaries.
The 25090 series is fabricated using Signetics’ advanced P-Channel SILICON-GATE PROCESS which provides compatibility with § volt TTL/DTL,
high speed, and low power dissipation. Also available are the 2000 and 2400 series which are P-Channel metal gate devices. MOS products are avail-
able in commercial temperature ranges. All siticon gate devices are available in silicone dual in-ling packages.

DYNAMIC SHIFT REGISTERS STATIC 3HIFY REGISTERS RANDOM ALCESS MEMORIES HEAD-ONLY MEMORIES

=02

Quad 256-8it

10MHz Typ. Data Rate
= 140pF max.

Egrl;sr Supplies +5, -5V

40U ait/Hz

Multiplaxed Data

2509

Dual 50 Bit

IHz Typ. Clock Rate

Eats & Clock TTL Campatible
Tri-Stara OQutputs

Recirculats Lopic

Povvar Supplias +5 -5 -12%

2503

Dual 512-Bir

10MHz Typ Data Rate
CCL = 140pF max.
Power Supplies +5, -5V
AWhit/MHz
Mulriplexed Data

»10

Dwual 1 (K=Bit

#Hz Typ. Clock Hate

Dara & Clack TTL Compatibie
Tri-State Outputs

Recireulawe Logic

Power Supplies 45, -5, -12v

251

2661 Scaric RAM

Decoded

Access Time 1us Max.

Wi/l Typ.

Pawer Suppliss +5, <7, =10W ar
+5, -8, 9V

213

Bdulnb Static Charactar Generator
Fow Jutpul

500ns Max, Access Tima

ASC1| Font Sid,

Porwer Supplivs 45 -5, =12V
350mW

2514

B612xE Read-Only Memory
BODns Mar, Accass Time
Power Supplies +5, -5, 12V
AB0my

o)

Single 1024-8it

10MHz Tvp. Dawa Rate
= 140pF max.

gcuker Supplies 15, -5V

A0p it/MHE

Multiplexed Cata

bk

Duat 200-Bit

Hz Typ. Clock Rele

Data & Clock TTL Comparible
Tri-Gtate Qutputs

Recirculate Logic

Powier Supplies +5_ -5, -12¥

2606/ 2624

E12-Bit

SMHz Typ. Clock Rate
Cp = 80pF

Power Supplies +5, -5V
100w/ Bit/MH T
Recirculate Logle

2518

Hex 32-Bit

2MHz Typ. Clock Fate

Cate & Clock TTL Compatible
Recircuiare Logic

Powser Supplies +5, =12V

2508

1024 « 1 Dynamic AWM
Dacoded

Access Tire 330
Cyela Time S00rs

3 Chip Selgcts

2.7ma,

4 Cochs

45, =12V

TTL Compatible Inpuls
100y

2516

B&xBx8 Stetic Charactar Genaratar
Calumn Quiput

75002 Max. Accers Time

Powar Supplies #5, -6, -12V
415mw

2400 SERIES

Stalic Read-Only Memories
560ns Acoess Time

EDmwW

+12, =12V Pawer Supplies
Bare Dram or MOS Puli-Down
Resistor

2506

Dual 100-Bit

SMHz Typ. Clock Rete
€ = 40pF mex.
Power Supplies +6, -BY
A00LWBIUMH 2

Barg Dvain Qutput

F3 0

Hex 40-Bit

2MHz Typ. Clack Ratw

Dot & Clock TTL Compatible
PRecirculate Logic

Power Supplies +5, <12V

ne7

Drual 100-Bly

SMHI Tyve. Clock Rate
Cpy =40pF max.

Powar Supplies +5, -5V
002N bit/MH 2

Resistor Pull-down {7 5K

k1)

Crual 128-Bit

3MHz Typ. Clock Rate

Data & Clock TTL Comparlble
Recirculate Logic

Power Supplins +5, 12V

2512/1525

10E4-Bit

BiHz Typ, Clock Rate
= 140 pF

g&v‘;&r Supplies +5, -5V

150U it/ MHz

Aecirculats Logic

w2

Dual 132-Bit

AMHz Typ. Clock Rawe

Daa & Clock TTL Compatible
Reclreutate Logic

Fower Supphes +6, -12v

/15
Dual 512-Bit DSA
BMHz Clock Rute

100w/ bit/MHz
Recirculate +C5 logic

»x17?
Dual 100-Bh
gHz Typ. Clock Rate
= 40pF max,
Pml\:sr Suppliss +5, -5
AD0L00 i (M H 2
Résictor Putl-dows (20K}

2000 SERIES
Siauc Shift Ragistars

011. u BpF
=14, 28V Pawer Supplies

2001
Dual 16-8i1 38R
U-1MHz

o2
Oual 26-Bit SER
-1MHz

2003
Dual 32-8it 38R
O-1MHz

4
Dugl 5)-Bl1 55R
O-1MHz

05
Duel 100-Bir 85R
0-1MH2

010
Crual 100-Bit 55R
0-3MH2

2410
256xd
16-pin DIP

2420

25624, 128x5

Single gr 3-line Chip Enable
‘24-pin CiP

2430

WExG, B2

Single gr 3-ine Chip Enable
24-pin DIP




SECTION 2-ELECTRICAL
CHARACTERISTICS

This section contains specific test limit and test condition For many devices, typical curves, describing the product’s
operating characteristics, are included. These curves arc not
guaranteed, but are intended to provide additional, useful
information for device evaluation.

information for use in device evaluation and incoming in-
spection for DC parameters. AC test circuits are contained

in the following section,

Unless otherwise specified, all devices are available in the
“5* and “N* temperature ranges (“S™ = -55°C to +125°C,
] . . ™ “N™ = 0°C to +75°C), and in the silicone dual in-line pack-
in this section to provide assistance in evaluating specific age (A or B), and the flat package {J Qor R).

devices and total 8000 Series flexibility.

Circuit diagrams and product descriptions are also contained

TTL/MOS INTERFACE

The Darlington-type cutput structure of most 8800 Series gates and flip-flops provides a high legic
"1" output level at low output currents, These circuits typically offer an unloaded output voltage
separated from Vgg by only one diode drop, Since the Signetics 2500 Series Silicom Gate MOS has a
minimum threshold of 3.2V, the B800 Series elements can drive the 2500 Series directly without the
need for an external pull-up resistor.

The devices listed in Table 2-1 are all guaranteed to provide 3,6V at 10ud output current. Under
worst case conditions, this results in a minimum guaranteed "1" level noise margin of 400mV when the
MOS and TTL Voo supplies are tied together.

GATE FLIP-FLOPS

8808 Single 8-Input Nand Gate 8821 Dual Master-5lave J-K Binary
88153 Dual 4-Input Nor Gate 8822 Dual Master-Slave J-K Binary
8816 Dual 4-Input Nand Gate 8824  Dual Master-Slave J-K Binary
8840 Dual Expandable and-or-Invert Gate B825 DC Clocked J-K Binary

8848 Expandable and-or-Invert Gate 8826 Dual J-K Binary

8870 Triple 3-Ioput Nor Gate 8827 Dual J-K Binary

8875 Triple 3-Input Nor Gate 8829 High Speed J-K Binary

8880 Quad 2-Input Nand Gate

8885 Quad 2-Input Nor Gate
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A PACKAGE J PACKAGE

SIGNETICS

n[:l 8162 MONOSTABLE
MULTIVIBRATOR

INTEGRATED CI3CUL.TS

The 8162 Monostable Multivibrator is intended for BASIC CIRCUIT SCHEMATIC
use in high-speed, low-power digital systems.
Ry e
I 1
Among the features of this device are complementary mé! = :é = é -
huffered outputs, high noise immunity, excellent = T 7
pulse widib folerance capability and high duty cycle o
{to 75'%). The unit is very versatile in pulse-shaping L2 ol k
and delayapplications, and provides delays over the ITL”K" if —2
range of B0ns to 2 seconds byusing appropriate ex-~ o "#'
ternal components, Complete isolation of the timing o S
stage and the output stage allows very fast fall times, -
even at wide pulse widths. If the internal timing re-
sistor (Ry} is used, pulse width is approximately Ims . Lo
per microlarad of external capacitance. *
. . , . N MOTE Componet values are fypieal. |
Applications and usage information is provided in e
. - . olation il AN Ll -
Seection 41 of this handhook. {ectarian @ades
ELECTRICAL CHARACTERISTICS (NOTES: 1,2,3,4,5) STANDARD CONDITIONS: Ry = Vg GATE = GROUND
ACCEPTANCE LIMITE TEST CONDITIONS
TEST TEMP. TEMF, v R TOGGLE
SUB-GROUP CHARACTERISTIC MIN. TYP. MAN. UNITS 50182 MEi62 oo T TELUT OUTPFUT | ROTES
A3 "I OUTPUT VOLTAGE (Y) 3.4 v ~55°C (X 4.70V oy =300 8
A-3 3.6 v +25°0C +25°C SNV ay BRI 2]
At 3.4 v +128%C +75°C 1.7V iy - 30 A 13
A=3 "M OUTPLT VOLTAGE {?} 3.4 W -0RM {14 4765V =500:A 4
A-3 3.6 v +25°C 12570 ENULY -E00p A L]
A-d a.4 v +135°C 0 4.75Y -3 A [
A-5 "0 OUTPUT VOLTAGCE (V) 0,35 Vi wS5MC i 176V S.6ma B
A-1 0,35 v +25°0 +25°C .00 5.0maA 8
fB-q .41 v +125°C +THC 1.75Y 2.6maA B
-1 0.35 v =55°C oc 4,765V L.6mA Bl
A-G "D QUTPUT VOLTAGE (T) 0,35 v -55*C Lo 4.75v v 9.6ma &
A= .35 W +23°07 +25°0 .00V v U.6ma 8
A h.4n W +125°0 +75E°0 4,78y av 5.6mA 8
C-i 0.35 v LR [ .75V w 1.6m4 3,13
A= CLOCK INPUT “L" CURRENT 1501 ni -25° +2500 500V 5.0V
A 15 HA +125°C 130 525V 5. 25V
A-3 LOAD RESISTOR CURRENT (R}'} -7.8 =123 ma ~25°0 +25C G 12
A-3 LOAT RESIETOR CUORRENT :Rj,-} -7.H -12.3 ma +25°0 +25°C S.HY 1z
A=d TIMING BESISTOR CUMKENT -2.75 s mi +25°C +25MC 5.0V Lt
A-2 GUTRUT "1" POWER LASSIPATION {Y) ] mw ~25°C +253°C 5.23V v
A-2 CUTFIT "0" POWER DISSTPATION (Y} 55 mw =250 +25°C 5.‘;35\"
c-2 EFFECTIVE TRIGGER INPUT CAPACITANCE 75 pl =85 2500 5.1y 2.0V 7.1
A-G TLRN-OFF DETAY (Y) a0 ns -25"C +24°C 5V D.C. 9,14
F.0.=1
A-G TURN-LH: DELAY [TL 45 ns -a5°0 +35°C 5. HV [+ C. 9,14
F.0.- 12
A QUTPUT PULSE WIDTH () 26 i ns 250 125°C 5,00V D.C. 5,14
F.0.-12
A-G QUTPUT PULSE WIDTH [?} 23 A ns +25°C +253"C 5.V D.C. %, 14
F.ik=1i2
-0 OUTTTT PULSE WIDTH (V) 175 ns -25°C +25°C 500V D.C. 9,14
WITH © EXTEHRMNAL = 250pf F.Q.- 12
c-2 GUITFUT FALL TIME Y} &0 ns -BheE i 4.75V AC i, 14
F.o.-3
A-R OUTPUT SHORT COCOIT CURBENT (Y} -1.2% =225 ma -25°C +25°(" 5.0V o
A=l OLUTVLT SHORT CIRCUIT CURRENT (¥} -1.25 -2.25 ma 125°C 25°C 5.0V
Notes:
1. All voltage and capacitanee measurements ave refleceneed 6o the ground terminal. referenced are tled to gusrd for capacitance tests. Qutput pins are left open.
Terminals not speeifically referenced ure left clectrically open. #,  Cutpuc sink eurrent 1 supplicd through 3 resistor ta Ve,
2. All measurements are taken with grousd pin ticd to zeve volls 9, Onpe DO fan=out is Jdelined az 0.8mA,
3. Positlve current Row Ls detined as inlo the terminal veferenced. 1t tine AL Jan-oul |5 defined as Z0pf.
1 Pogitlve KAND Logic Deflnition: "UP™ Level = "L7, "DOWR! Level = "I, 11, Tme to anput falling rate Tequlrements, the teigger Inpur represents lwo standard
5. Precactivnory mezsures should be trken to ensure curennl limiling in aceardance AL loads or 100p(0.
with maximum ratings should the isolation diedes become forward biased. - . . _
6. Output saures currceol {s supplied through 3 resistor to ground. L2 Tie resisinr pins Ry and Hy lo zero volts.

7. f(apacltance as measured on Boonton Electronic Corporatlon Madel 754 -8% Capacl- 13, Tie resielor By amd By lo ¥ and ¥ respectively.
tance Bridpge or eguivalent, T iMile, Vae  23imVerg. Al pins not specifically 14, Detalled test conditicns lor AC lesting are in Seclion 3.
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SIGNETICS

8415 DUAL 5-INPUT
NAND GATE

INTECHATED CIRCUILS

F“ﬂd
[ ]

A PACKAGE J PACKAGE
]

8415

* Mo pull-up provided

The 8415 is a Dual 5-Input NAND Gate with bare
output collectors. Absence of an ocutput pull-up
structure allows the user complete freedom in the
use of the 8415 in collector-logic (wired-AND) and
similar applications., Proper pull-up resistor se-
lection will allow as many as 30 outputs to be tied
together.

Collector logic, using the 8415, can provide increased
system flexibility and lower system cost due to re-
duced can count.

Section 4 of this handbook provides detailed usage
rules and collector-logic information for this
element.

BASIC CIRCUIT SCHEMATIC

Ve

B A-06T8
e »
‘TA
i MOTL s el vt shown Companent wa'ues are Bypictl.
1
== *Isolalon diozes
ELECTRICAL CHARACTERISTICS {(NOTES: 1,2,3,4,5,6,12)
— ———
ACCEPTANC E LIMITS TEST CONTHTIONS
TEST CHARACTERIETIC -
) . TEME. | TEME. | v BRIVEN | OTIER — -
ST G J | i TRUT MOFTEE
SUB-GROUP MIN. | TYP. | MAX. | UNITS | gugys’ | aemars ee weut | mpurs | OVTRUTS FrES
A-t "1 QUTPUT LEAKAGE CURRENT 460 wh | +1zie | sve | oaev 0.V 11
AR "M OUTPUT VOLTAGE 0.6 v 350 ¢ |agav | zoov 2 8. 2mA 8
A3 0.9 v vz | orzsc | sov 2.0y 2.0V 8. ZmA 5
Ah 0.35 v |+izsc | oetre [a7av | zov z. 0V 8. ZmA B
c-1 3" INPUT CURRENT 1 az| ma -55°C o'c §s.2sv | oossv | soesv
A3 0.1 1z | wma vasec | .25 | mozsv | o.asv | s 2ev
o-1 1 ez | owma ez | -tee fszsv | oolssv | osozsv
-t 1" INPUT CURRENT 25 an | +tzsc | s | osoov o
A-b PAIK DELAY 50 150 ns v | suse | osoov D, . =9 9
c-2 FALL TIME 75 ns -55°C oc |4 75w AC.T.0L=2 L
c-2 TURK-UN DELAY 40 s —z3o¢ | susrc ] s.0v D.CF.0 =8| 8,14
c-2 TURK-OFF DELAY 50 ns s | o+zeec | osoow D.C.F.tho=1 | w11
c-2 INPUT CAPACGTTANCE L of casrc | -msec | slow 2.0% 7
A-2 POWER CONSUMPTION OUTPUT "0 228 ww | +esc | e | soosw
(Per Gate OUTPUT " - mw | egeC | zse | oslzsv o
a-2 INPUT VOLTAGE RATING 5.5 v vee'c | -zmc | osoov | soea v
A2 GUTPITE VOLTAGE RATING 7.0 v wosc | -ee | soov o L3
Notes:

ALl voltage and capzeilanes measuremenls are referenced 1o the ground termingl,
Terminale sot specificaily referenced ave left electrically open.

Ald meagurements are takern with ground pln tied Lo zera volts.

Fositive current flaw ix defined am into the werminul referenced.

FPaaitivee NAND Logic definition: "UF” Level = """, "TIOWNY Level = "'07,
Precautionury measures should he raken to ensure curront limiting in accordance
with ahanlnte Maxlhmwn Rafags should the isalatton diodes become forward blased.
Measuréamentz apply e edck gule element independently.

7.  Capacitanes as measured on Bopnton Elevironic Cornoration Model 704 -58 Capaci-
bince Bridge or equivalent. § 1MUa, Ve = 200V g Al pins not specifically
referanced are tied to guared for capacitance tess, Outpul pines are left opeo.

g

E

. Qutput sink current is supplied through 2 resistor 1o Ve,
. Une D fan-out 12 deflned as 0Sma,

10,
1T,

12,

One AU [an-out is delinel as SOpf.
Connect an external 1K £17% rasistnr from A, (o the owtput termios] for thes test

banufacturer reserves Lhe right to make desigh and procesz changes andl improve-
ments,

. Conmect &n externa] 1K £ resistor from A3V 1o the actpot terminal.
. Detailed reat condittons oe AC testing are in Section 3,



SIGNETICS

IMTEGRATED CIRCUITS

8416 DUAL 4-INPUT EXPANDABLE NAND GATE

The 8416 Dual 4-Input Expandable NAND Gate im-
plements the NAND function for positive logic (high-

BASIC CIRCUHT SCHEMATIC

est voliage level = "1'") and the NOR function for
negative logic (lowest voltage level = "1™, ! -OVer
, e . . 44K %3.4}(
The D'TL input structure provides an expansion node
for logic flexibility. The compatibly characterized 1
83731 diode expander is recommended for this
purpose. 5000
X . X VmO—N"‘—“ Vour
The active output structurc of the 8416 provides high
AC noise immunity due to it's low output impedance Q—M—A
in both the "1'" and "0" output states. I |
Output short circuit protection is provided by a cur- 5K
rent limiting resistor. o—KH— 4K
o - -+ O
The values chosen for the collector and emitter re- -4 0436 =
sistors of the phase-splitter transistor, ensure opti- HOTE: by of LT slgwn. Gomparent walues ave typicar.
mum on-off relationships of the totem-pole output
pair.
Section 4 of this handbook provides helpful usage
rules and applications for the 8416,
ELECTRICAL CHARACTERISTICS {NOTES: 1,2,3,4,5,6,12)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTEHISTIC — -
SUB CROUD s, | rve. | omax, | oowres | MR | TEME- | vee | TRROT | EMER | outpurs | moTEs
L) =1 OUTPUT VOLTAGE A v -A5™C ac 4,75 0 ~225u A £
A3 56 v +25°C FESC 5.0 4.7V v THY ]
A= a4 v +125%C +754C 4,75V +7V ~225u A 4
A-5 9" OUTPUT VOLTAUE 0.35 ¥ -55°0 [l 475V 2.0v 24V T.2mA 1
A-3 .25 v +23*C +25°C 5.0V FRILS 2.0V T.2ma 8
A-1 0.3s ¥ 125 PG00 4,75V 2.0% 2.0¥ T.2ma %
Ce-1 " IMPFUT CURRENT -0.1 -L.2 mA -5 o 5,25V .anv 5,25V
A-D -0.1 -L.2 ma +uF +25C 525V O..3RV 5.25V
C-1 0.1 -1.2 mhA +1ERAC 10 5.25% ey R
AR EXPANDER NODE -1 A +25°0 +3570 5.0V [}
A-3 "1 INPUT CIRRENT 25 wA +125°C +15°C 5.40¥ 4.5V L
A-B PAIK DELAY H a6 ni +254C +2500 6.0V o F.O. -8 10,13
-2 FALL TIME T ns. 55 LI 4.75V A CFOG =32 11,13
c-2 TURN-OK DELAY G ng V25 R 5.6¥ D.C.FG. =9 10,13
-2 TURN-CFF DELAY 40 ns +E5MC +25°0C 5.40W DCFO =1 1, 13
-k IKFUT CAPACTTANCE 10 of +25"C +254C 5.0% 2.0 T
A-2 POWER CONSUMPTION QUTRUT 0" 23.2 ™mw +25°C +25 0 523V
A-2 {Per Gate) OUTPUT "1™ 7.3 mW *25°C +25°C 5.25V [
A-2 INPUT VOLTAGE HATING 5.6 ¥ +25'C +26°C 5.0V Slp A H
A-2 OUTPUT SHORT CIRCUIT CURRENT =10 -1%.0 ma +ab°0 P25 5.0V L by
Notes:

1. All voltage and capacilanee measurcments gre referenced o Lhe ground lerminal.
Terminala not specifically referenced are left eleetrically open,

ANl meapurements are baken with ground pin lied to seco volts,

Pesilive current flow is dellned a5 into the termina) referenced.

. Posltive WAND Logic delinilion: “UF" Level - "17, "DOWN'" Level = 0™,
Precautionsry measures should be tken be ensure current Timiting in accordance
with Absolute Maximum Hatings ahould the isalation diodes beecome lorward hiased.

6. Measurements apply W euch gale clement independently.

(LS

. {lapacitance as measured on Doonton Flectrenie Corporation Model 75A-58 Capacilance
Bridge or equivalent, £ = 1M, Yug = 25MVegg. All pins net speeifically referenced
are tied to guard for capacitanes tests, Cuipnt pins are eft open.

8. Culpul scuree current is supplied through a reslstor to ground.
8, Cwiput gink current s supplied throngh a resistor 1o ¥ee.

1.
tr,
13,
13,

{me NC fan-oul iz defined a2 0.8mA,

(Ine AT fan-out 15 delined as 50 pf.

Manufactarer reserves the right to make design and provess ehanges and improvements.
Detalled el conditions for AC tesling are in Section 3,
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SIGNETICS

ENTEGRATED CIRLCUITS

8417 DUAL 3-INPUT EXPANDABLE NAND GATE

The 8417 Dual 3-Input Expandable NAND Gate im-
plements the NAND function for pesitive logic (high-
est voltage level = "1'") and the NOR function for
negative logic (lowest voltage level = 1'%,

The optional pull -up resistor allows collector logic,
or wired-AND, to be easily implemented. By paral-
leling optional pull-up resistors of ftwo or more
gates or by selecting discrete external pull-up re-
gistors, more than 30 collectors may be tied to-
gether. The optional resistor is brought out at the
pin adjacent to the output pin to simplify board lay-
out when it is used.

BASIC CIRCUIT SCHEMATIC

Ovee

. - . 1] s o— 1 e — AR ARG
An expansion nede isprovided for system flexibility.
The compatibly characterized B731 Diode Emander MOTE. 15 of und shown. SoMPonent va'ues ars typical.
is recommended for this purpose.
Section 4 of this handbook provides helpful usage
rules, including collector logic techniques, and
applications for the 8417,
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3,4, 5 6, 13)
ACCEPTANCE LIMITS TEST CONIHTIONS
TEST CHARACTERISTIC
R TEMF, TEMP. kY DRIVEN LUTHER
SLE-GROUP MIN. TYP. MaX. LNITH 88A1T NEd17 oo NPT INFUTS CUTPLTSE NGTES
A1 " QUTPYT LEAKAGE CUHKREKRT 40 A V1ZEC r7s 0 5.0 oY 1,12
COUTPLT LOAD RESISTOR 5.5 4.4 5.3 Kii 1250 2500 5.0 1l
A-f gt QUTPUT YOLTAGE 0.35 v -5a"C 0C 4.75Y 0¥ 2.0 T.2ma B
A-d 0,35 W +23"C 2550 5.0% B0V Z.0V T.2mdé ]
A-d 0.35 ki +123°0 IR0 4.76% 0% 2.0 T.2ma &
-1 et INPUT CURBENT =0.L -1.2 maA -55%C g 5.25% 0.35¢ H2aY
A= =0.1 =12 mA 250 +25°0 028V .35 .25
-t -l -1.2 maA 132570 ATE0 5.25% L 5.2HV
A-3 EXPANDER XUDE =0.1 mA +25M0 +25*C ERL L
A "1 INPUT CURRENT 25 nA +123"C 750 5.0V +.8% oV
A-b FATR DELAY al 150 (13 2570 +ER7C 50V D.CFO. -8 15
C-2 FALL TIME Th ns =550 4o 478V ACFD -2 0,14
C-2 TUHK-ON DELAY L na IR +E5°C ALY LLCFO -8 &,14
c-2 TUEN-OFF DELAY 50 ns +E30 125" RIS BCFO 1 4,14
-2 THPUT CAPACTTANCE 3.0 pl + 2570 +20O0 5.0% 20 T
A-D POWER CONSUMPTICN CUTPUT ™0 226 mW% +25°0 +20C 3ESY
(Fer Catey COUTEUT ™17 T3 mw +25°C +256°C .25V o
A-E 1NPUT wOLTAGE RATING 5.5 v +EE"C —25°C ERLY Hud [
A-2 OUUPUT SHORYT CIKRCUIT CUMKRENT =004 =1.45 ™h +2R% +23'C 5.0W [k ov
Notes:
1. AN voltage wnd capacitance medsuremants aTe referenced to the ground terininal, #. Ouiput sink current is supplied thraugh 2 resistor to Vi,
Termlnals not speeifically referenced are befo electrically open. R o
2. All measuramonts ave taken with greoand plo tied to serg volts 1. Ome DC an-eut is deflned as ©.8mA.
3. Fositive current Now is defined as inte the terminal refevenced. 1%, One AC fan-out is dellred as S0p0.
4. Paosftive XANL Logic definition; "UP™ Level - 17, "DOWN" Level = "0 11 tiomal pall wsislor nat Lot &
5. Precautionary measures should be taken 1o enswee current limiting in acvordanoe - Optional pall-up resislor nob conneeted o ootput,
with Absclute Maximuwr Ratings sheuld the Lsalativn diodes beeome forward Dissed, 12, Conmpect am external 1K £1% resistor from Vi, to the output terminal for this test.
b, Measurcoments apply to each gate element indepondently.
7. Capaeitures sa measured on Boonton Electrenie Corporation Mordel 754-58 Capacl- 13, Manufacturer reserves the right to make deshm and provess chimges and im-
tunce Bridee or equivalent. - IMHz, Voo — 28mVypmg. Al pins not specifically provements,
referenced are Ued to guard for capacitance tests. Outpul pins are left open. 14, Detailed test conditions for AC tesling ave (o Section o,
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SIGNETICS

nnl 8424 DUAL RS/T BINARY

INTEGRATED CiRCUITS

The 8424 is a low power, capacitively coupled Dual and 8¢ inputs have no effect when the clock line is
RS/T Binary. stationary.

. i1s . i i i i r r—
This element responds to the trailing or negative- _Ea(:ih tloglc el‘tziment n t};e 80?0 séleylgs lihChg 43'?:9 A
going transition of the clock pulse. The asynchro- 1zed to piow e g;laranf efﬁ“ or Aéwlmgdi € s is

. = X : 3 oading rules i
nous RESET input, Ry, may be activated independent conv?glgn‘ &Fr{:{n 11'5'50 S tgse ] ading
of the state of the clock., The synchronous inputs providec in 1able 1-a, pection 1.
(Rc and S¢) are especially adaptable to NAND logic Usage rules and applications information and sug-
systems since they respond to low levels. The R¢ gestions are included in Section 4 of this handbook.
BASIC CIRCUIT SCHEMATIC
Gvoc
TRUTH TABLE
29K LTSN | 675K 29K
R
Cn Cn Qn+1
1 0 1
0 1 )}
Gg—————] I 1 1 Q
0 0 ?
R =0 =0
D =Q
n is time prior to clock
- n-1 is time following clock
Re R
SO ZTpF 37pf 5000 [
NOTE: 14 nf unit shown Component values are typical o ’ -
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 15}
ACCEPTANCE TEST LIMITE TEST CONDITIONS
TEST CHARACTERISTIC TEME. | TEMD — = 3
SUB-GROUP MM, | Ty, | Max, | UNMITS | gging’s waass'| Yee | Bo | coockl Wg S OUTPUT | NOTES

A-B 1" QUTPUT YOLTAGE @] 3.4 v =55"C e} 4.75v 0% -225uA 12, 8

A1 Q| 3.6 v +25°C | +25°C | 5.0V 2.0 =22BuA 12, &

A-q Q]| 3.4 v +125°C | +75°C | 4.TEV 2.06% =225UA 12, 8

A-B "17 OUTPUT VOLTAGE iq 34 v -65°C 0" | 4.7V 2.7V =325z A -3

A-1 @) | 2.6 v +25°C | +25'C | 5.0V 0.7V -225uA 3

A1 :%) 2.4 v +136°C | 47540 | 495w 0.7 -2250A ]

A-D TR OUTRUOT VOLTAGE {Q .35 v ~557C LI ol WA 0.7V T.2ma ]

A-d Q) 0.35 v =25°C | 42500 | 50w 0.7 7.2mA Fl
A-q 1)} .35 v +1250°0 | +75°C | 4.75¥ 0.7y T.2mA a

A "0 QUTELT VOLTAGE fg; o35 v BRI omC | 4,75V 2.40v ¥.2mA 12, 8

A3 a5 v ~25°C | +23°C | 5.0V 2.0vV 7.2ma 12, 4

A-d frai] vasl v +125°C | +75°C {4057 | =.0v 7.2mA 12, ¥

-l ot NPT CURRENT (ﬁD) -1 -ra mh -GS e | 5.25v H.35Y 13

A =01 —.8 mA -26°C | +RRC | ALEZGV L35V 12

C-1 01 =08 ™4 +12500 | +7RM0 | 525V 035 13

-l g INPUT CURRENT . 5o -0l 0.6 [ ma e | e | sesy ogsv | 0asv

And -1 & mh +25Y0 PERTC | 525V 035V .35V

=1 -0.1 0.6 A =125°C #FieC | 2,20V 0FaY .55

L " OINPUT CURRENT [CLOCK} 25 uh +125°C | +75°C | 525V fut

At 1" INFUT CURRENT [ﬁn; 25 uA +125"C | #7500 | 4.75v 4.0V 4

A= "1" INPUT CURRENT {ﬁc‘gc:l B Hh TI2S°C | +75°C | 4,75V 4.3¥ 4.5V

A-g CLOCKED MODE NGLDING TEST iy 10 ng +25°C | 1250 | S0V PULSE 15

A-G CLOCKED MODE SWITCHING TEST (C} a0 ns +RHTC | FRATC [ LW FULSE 16

h-f (Cr T3 og +26"0 | +BERE | SOV FULSE

A-f CLOCKED MODE TURK-ON DELAY ol ns +25"C | +2R°C [ 5.0V D.Cr0 =9 19, &

A-B CLOCKED MOPE TURK-OFF DELAY a0 s +R°C | +25°C | AV TC.FO. =8 10, I

LEE TOGGLE RATE A MHz +25*C +200C | 5.0V EJ. {9 16

C-2 QUTPUT FALL TIME Th nE =Hi 050 [ 4TRY ACFO. =12 11, 18

c-i INPUT CAPACITANCE (CLOCK) o pt t25°C | -28°C | OV 2.0y T

c-2 o a0 ol +2EC | 4RSPC | B0V 204 7

C-2 T B a0 Pt +zatc | +encn | S0 z.0v 0V 7

A-2 TOWER CONSUMPTION (PRRE BINARY) 247 mw 125 | v28°C | 625y Q v

A-2 INPUT VOLTAGE RATING (CLOCK}| 5.0 .0 v +2R 0| -BA'C | 540V 10 A v v

_ Tt s v izwc| usen |50y | sua 14
Mo Bcl | 5.5 v e | -ze [naow o Tiué [0
A-2 OUTPUT SiMOHT CIRCUIT CURRENT (T | -3.0 =120 mi +27C | -25"C | 5.0V v oy
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PACKAGE 1 14
2 13
ﬁ _ 3 12
Su . " 8424
5 10
[]

Notes:

1.

2.
3.
4,
G

4.
7.

“I" OUTPUT CURRENT (na)

TURN-OFF TIME (ns)

All voltege and capacitance measurements are referenced to the ground terminal.

Cmiput source current b supplied through o resistor to ground,

Tarminals not specifically referenced are left electrically open. 49,  Output Bink current 1s supplied through a resistor b Vee-
All measurements are taken with ground pin tied to zerc volts. 14.  Cma DC fan-cut la defined as 0.8mA .
Positlve current Mow 1a defined as inta the terminal refercnced. 11. Cme AC fan-out is defined aa S0ni.
Positive NAND Logic delinition: "UF" Level = "1™, "LOWN" Lewval = 0", t2.  blomentarily apply zera valts te T and V. to Q to ensore the state of the flip-flop
Precaytianary measures shoyld ba taken bo ensure current limiting in accordance. pricr ta measurament,
with Absolute Maximum Ratings should the isclation diodes become forward biaged. 18. Apply 0.5V to the O output termlnal,
Mersurements apply to each gate elemnent independantly. 14. Apply ¥Vep o Houq:ut terminal and z2ero volts to @ oubtput berminal.
Capacltance as measured on Boanton Electronie Corporation Model 754-52 Capaci- 15. Moanufacturer rescrves the right to muke design and process changes amilmprove=
tenge Bridge or equivalent, = IMH2, Vae = 85mVpms. &1 pins not specifically Tents. X
referenced are ticd to guard for capacitance tests. Output pins are left open. 16.  Detailed tenst conditions for AC testing are in Section 3.
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SIGNETICS

IHTEGRATED CIRCUITS

8425 DUAL RS/T BINARY

The 8425 is a low-power, capacitively coupled Dual
RS/T AC Binary.

This element responds to the trailing or negative-
going transition of the clock pulse and features a
common-clock, common RESET (Rp) and separate
SET {8p) which provide maximum usage of all inputs
in synchronous systems such as shift registers and
synchronous counters. Theasynchronous RESET in-
puts, Rp/Sp, may be activated independent of the
state of the clock, thus providing random access to
synchronous systems, The synchronous inputs (T{C

ELECTRICAL CHARACTERISTICS (NOTES:

and EC) are especially adaptable to NAND logic sys-
tems since they respond to low levels. The Rpand S
inputs have no effect when the clock line ig stationary.

Each logic element in the 8000 series is character—
ized to provide guarantees for driving the 8425. A
convenient summary of these AC loading rules is
provided in Table 1-5, Scction 1.

Usage rules and applications information are in-
cluded in Section 4 of this handbook.

1,2, 8,4, 5,6, 1b)

AUCCEPTANCE LIMITS TEST CONDMTIONS
TEST UHARACTERISTIC Tene T ieme 3 - T 3
= - - | Ve K
SUR-GROUP MIN, | MAX. | uwrrs | R L TEME] v, i n | cuock c c OUTFUTS | NOTES
A5 "I OUTPUT VOLTAGE @] 1.4 W 3570 0°C | 4.75V 2.7V 2.0% -225uA |
A-3 | .. v szafe | +23°C | 5.0v 0T 2,09 ETTA B
A | 3 v +1zseg | o+7atc |agsv | oorv | 2ov oA B
A-S "' QUTPUT YOLTAGE {6) d.4 v -BAT 08 | 4.7RY 20V 0.3V =225uA 3
A3 i 9.6 v -zaec | +esce | s.o0v 20v | tiv ~2250A ]
A i 3.4 v 11250 115°C | 4.75Y 2.A0¥ 7Y -225uA B
A-0 "D OUTPUT VOLTAGE [En3) 033 v -35'C D | 4.7 2,0 Q.Y T.2mA =}
A3 i} 033 v +25°C +253°C | 2.0% | 0T 7.2mA 9
A= {&) 0.45 ¥ +125" +75"C | 475V 2oy 0.7 T-2mA a
A-D " QUTPUT VOLTAGE o) 033 v -55°C e | 4,75V L7y 2.0V T.2mA ¥
A-T (G H 035 v 237 +2RYC | 5.0V [T 20V 7.2mA 9
A-d [i=)) 333 v +125°C +TRAC | 495V L7y | 20V 7 ImA 9
-1 "' INPUT CURRENT Hryl -0.1 =1.6 ma =55°C UG | 5,25 . BLARY 12
A-% (Bpi| -0.1 «1.G ma AT +35°C | 5.25¥ 035V 12
C-1 (Hpy| -0l | -1 mA | +128°C | +75°C | 5,25V 235V 2
-1 "i" INPUT CURRENT ED.‘ -0.1 -0.8 mA -55°C 0°C | 525V 0359 - 12
A-E H-01 -0z mé +ER +2RC | B2V 0,35V 12
-1 5pl| -0k =08 ™mh +125°0 | +T5AC | 5.25 0.3 12
-l "B INPUL CURRENT [HC,EC} -0.1 -6 411 -55'C ooC | 525V [IRiaty [I
A o e -0 -0 A +25°0 +2000 | 5,25V DALV 035V
-1 c.'sc} -0k RL mA +12H°C | +75°C | DSy 35Y | 035V
A=l "0" IKPUT CURHENT [CLOCKY ~50 nh +123°C +75%C | 5253V v
A=l "1™ IKPUT CURRENT E{)} 25 wh +125°0 +75°0 | 495 +.5Y 13
A3 B 25 WA +E25'C | +B5°C | 1.TAV .5V 13
At (ﬁnl 50 A +125°C +7500 | 478V 4.5V 13
A-3 oy EL 1 +25°C | +25°C | 475V 4.5V 13
A CLOCKED MODE HOLTING TEST 140 ns 12500 P20 | 5.0V PULSE 15
A&-T CLOCKED MODE SWITCHING TEST 50 nsg +2h*C T2EET | AV PULSE 15
AL T3 N2 +EGUC | +25°C | 5.4V FULSE 15
A-G CLOCKED MUDE TURN-ON DELAY 11} ns +25°C +EBOC | 3.0W DCF.O. =3 10, i6
A-B CLOCKED MODE TURN-OFF DELAY [0 ng -BR'C | +ZA°C | 5.0V D.C.F.O. - @ 10,15
A-B TOGGLE RATE & Mliz +23°C | #EEOC | 5.0V ) Q@ 158
C-Z OUTPLT FALL TIME T na —-55°0 Do | 475V ALCFO, -2 1L, 15
-2 MPUT CAFPACIT ANCE [CLOCK) ] ol +ERUC | +2R°C | 5.0V 2.0% T
C-2 iSp) 3.0 Pt +25°C | +25°C | s.0W 2.0% T
-2 %u} 8.0 of #25°C | 125°C | 5.0v 2.0V T
c-2 e, ol 3.0 k3 #25°0 | 2000 | 5.0v 2.0V | 2.0V 7
Az POWER CONSUMPTION (Per Binary) 247 | mw | +z5'c | +23°C | s.2sv q ?
A-2 INPUT VOLTAGE HATING (CLOCKY 5.0 B0 ¥ +ER'C [ +EE | 5.0V 1A ov v
A-2 []STD‘ %D) 5.5 v FE5MC HES°C | 5.0V ElTEY FUA 14
A2 e Bol| 55 v wzson | wzse | 0w ov | tua | 1A
alz OUTPUT SIORT CIRCUIT CURRENT (§)|-5.0 | -12 fary +250C 1 +20°C 5.0V av o
A-2 i@ ]-s0 | 12 ma +anee | vzseg |50 oV o
Notes:
L. Al voltage ued capaeilance measurements are referenced to the ground terminal, 4. Cwipat zoarce curvent is supplied through a resistor to ground,
Teiminals not specifically refercnced ave lefr cleetrically open. 9. Omlpat gink evrrent is supplled through a resistor to Ve
2. Al messerements are taken with ground pin tied to zerg volts, L0, (e DO jan—out b3 deflned as 0.8ma,
3. Pasldve cuyvent flaw is defimed uz into the torminal referenced, 11, One AC [an-out is defined as SOpf.
1. Posltive HAND Logic definltion: “UP™ Level - 71", "IOWN" Level = "o 12, Apply 0.5% 13 the @ oubpat terminal for Hp test and 0.5V to & fox Tp test.
&, Precautionnry measures should be taken te ensure current limitlng in aecoréance 13, Apply Ver to @ output terminel and zerq volts te @ cubpul terminal Tor A test and
with abselute Maxirmum Batings should the izelatioh dindes beeome [orward biased, Ve to @ and zero volts to for B[y test.
i, Measurements avply (o each gate olement indepenclencly. ) B : B
7. Caparcitunca as measared on Boooton Electranic Corporation Model 75A~58 Capuei- b Manufzeturer Tesarves the right to make design and process changes and improve-

tance Brldge or equivalent. [ - 1MHz, Vog = 25m¥V rns,  All pias oot sperilically
refevenced are tied to guard for capacitanse tests. Outpul pine are leflt open,

ments.
15. Detalied test condltlons for AC testing are in Section 4.
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SIGNETICS

INTEGRATED CIRCUIYS

8440 DUAL AND-OR-INVERT GATE

The 8440 Dual AND-OR-INVERT Gate implements
the Exclusive-OR function.

The active output structure of the 8440 provides high
AC noise immunity due to its low output impedance
in both the "1' and "0" output states.

Ontput short circuit protection is provided bya cur-
rent limiting resistor.

Values chosgen for the collector and emitter resis-
tors of the phase-splitter transistor ensure optimum
on-off relationships of the totem-pole output pair.

General areas of application for the 8440 include half
and full adders, digital comparators, and AND-OR
control logic for inputs to binary clock steering
lines.

Section 4 of this handbook contains helpful applica-~
tions information and usage rules for the 8440,

ELECTRICAL CHARACTERISTICS (NOTES:

BASIC CIRCUIT SCHEMATIC

NOTE: ¥ of unt showr. Campanent

T Voo

£TEK ILTE
Yin
BIHK
5K
Veur
Vin
=
% - j
Loz 02a3 — —

values are typicel.

1,2 3 4,5, 6, 14}

ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
- . TEME, TEMP, v, CRIVEN OTHER
SUB-GROUP BTN TYE. MaX. CNITS 58440 HALLD (= INEUT [HPLTS ITPUTE NOTES
A-B "1'" CURFUT VOLTAGE 3.4 ¥ -G oc 4.75% 0.5V -RERUA ]
A-3 3.6 v +25°0C +25°0 5,00 v ~225u A &
A-d 3.4 v +125% LM 4.70V 0Ty —225uA 4
A=5 "3 OUTPUT VOLTAGE {.35 W =350 g 4.75Y 2.0 2.0V T.2ma 4,12
A-2 0.35 ki +E3'C «25°C 500 2.0% 2.0¥ T.2mA &, 1%
A-d LH] W +125%C +75°C 4.75Y 2.0% 0¥ T.ZmA %, 12
-1 " INFUT CURRENT -0.1 ~0.8 ma -35°C e8] 525V .35 5.25V
A-D -1.1 -1 ma +25MC +25'C 5,25V .35V h.25%
- -t BB ma +125%0 +THOC 5.25Y 0.35% 5.25Y
A-d "I INPUT CURRENT 25 wh 112550 +T5*C B0V .5V v
A= PAallk DELAY 30 93 nE +2572 +25* 0 5.0V DCFO. =5 10,15
-2 CQGUTPUT FALL TIME 75 ns =55 L 4,75 ACFO. -2 11,15
C-2 TURN-ON DELAY 40 ne +R570 +25*C 5.0V D.C.F.0.=8 10,15
c-2 TURN-OFF DELAY S ns +25°C +25°C 5.0V DhnCF - 10, 15
Cc-2 INPUT CAPACITANCE 4.0 nf +254C TEEMC 500 2.0V T
A=2 POWER CONSUMPTION OUTPUT " T4 mw 1250 +25°C 5.26v
{Per tate) GQUTPUT "1 45 mW +2540 1BEMT 5,25V oy 13
A-2 INPUT VOLTAGE RATING 4.3 v +257(2 +2E* 2.0 Sl s qv
A-2 QUTPUT SHORT CIRCUIT CURRENT =4.0 =12 mA +25°C +25°C 5.0 v v
Notes:
1. All voltage and capavilunce measurements are referenced to the grownd termingl. 9. Dutput sink current ls supplied through & resistor to Voo
Terminals not specifically referenced are lelt alactrically open. 10, 0One NG fan-out is defined as T.AmA.
2. All measurements are taken with ground pin lied to zere volis. deli 50pl
1, TPositive curcent flow is defined a8 into the terminal referenced. 11. One AC fan-out is delined as G0pl.
4. Positlve NAND Loglc definition: "UP" Level = 71", "TIOWN™ Level = """, 12, T lesl "0 output vollage, apply 2,07 to the Input terminal of one input AND gate
5, Precauticnary measures should be taken to ensura current limiting in accordance and apply zero volts to te inpul lermimals of the azgociatad Inpat AND gale, Re-
with Absolute Maximum Ratings should the ?solaucn diodes become forward biased. verse input eonditions and measure again.
6. Measuremenls apply do each gate element independently. 13. For vaipul "1™ power consumnption test, apply zero volts to ope input terminal of
7. Capacitance as measured on Boonton Electronic Corperation Model 75A-88 Capaci- aspociated lnput AND gates,
tanve Bridge or equivalent. = LMH2, Ve = 23mVems. AIL plns not specilically he Tizhi ke desi nd h d
referenced are Led to guard [or capaeilance tests. Culput pins are fell open. 14, Manufactirer resarven the Tight to make design and process changes and im-
8. Output souree current js supplied through o resistor o ground. Apply 0.7V o obe provements.
lnput teemlnal of assoeciated AND gate, LE. Detailed test conditions for AC testing are In Seetlon 3.

2-12
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SIGNETICS

INTEGRATED CIRCUITS

8455 DUAL 4-INPUT NAND GATE DRIVER

The 8455 Dual 4-Input TTL NAND Gate Driver is
used in high fan-outapplications involving either AC
or DC loads. The device implements the NAND
function for positive logic (highest voltage level =
1) and the NOR function for negative logic (lowest
voltage level = "1},

This element utilizes an active output structure
which provides high AC neoise immunity due to its
low cutput impedance in hoth the '"'1" and "0" output
states.

The current limiting resistor hefween the active
pull-up and the output terminal features a parallel
diode which displays extremely low impedance in the
output "1" state. The design ensures opltimum rise
time when driving high capacitance loads encoun-
tered in high fan-cut sitmations, and when driving
AC binaries or long lines.

The values chosen for the collector and emitter re-
sistors of the second stage transistor provide an
optimum on-off relationship of the totem-pole out-
put pair to minimize transient current spikes,

Section 4 of this handbook contains helpful usage
rules and applications for the 8455,

BASIC CIRCUIT SCHEMATIC

NOTE: 1/2 of unit shown, Componant values are rypical.

ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3,4, 5, 6, 12)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC TEMP TEMP DRIVEN (*THER
EA-GRODP - - K/ i
B _ MIN. TYF. MAX, UMETS 33435 ME15s cC INEUT NPUTS CGUTPLUTS NOTES
-5 “It OUTPONT VOLTACGE A4 ¥ =55°C [ o 4.7 a7y =625 A &
L 1.6 v Rl Rsl a0V 0Ty —G20u A &
A-4 a4 ¥ w125°C +T5°C 4,75V LAY BLiFs TE 5
a5 ~g" OUTPUT vOLTAGE 335V v =55°0 Lo 1.75V 2.0 2.0% 20ma 2
A=l .35V v ~23"C +25°C 3.0V 2.0% 2.0V 2hma 4
At .35V v +125°C +Th°C 1,75V 2.0v 2.0V 20mA k]
c-1 )" TNPLT CURRENT =01 -l.2 mh -55°C [ 5,25V 0.35Y 1.25V
-3 -1 -1.% mA -25°0 +2500 a 23V .35 n.2RV
-1 -0.1 -1.8 ma +126°C +TH°C 0,25V .30V §.28V
=1 1" INPLT CURRENT ) TR F125%C TS 5.0% 1.5V av
A-B PAIR DELAY 50 95 ns ~25%C +25°C 5.0V D.C.F.O. - 25 10,13
-2 FALL TIME ™ Tk -55°C Lo 4,75V ALFO =89 115,13
C-2 TURN-OW DELAY 10 ns ~25*C +25°C 5.0V D.C.F.O, - 35 10,13
C-2 TURN-OFF DELAY 40 R 2500 +25°C L0V TL.CFO = 10,13
-2 INPUT CAPACITANCE .0 i -23°C +25°C 5.0 2.0V T
Al POWER CONSUMPTION QUTPUT "0 28.4 mw +25°C +25°C 5.25V
A-2 (Per Gate) CUTPUT "1™ 7.3 mw +23°C +25°C 5.25V v
A=l INPUT VOLTAGE RATING 5.9 v ~26°C 250 GOV Slua o
A=2 OUTPUT SHORT CIRCUIT CURRENT =20 =35 mi —25'C +25"0 5.0V w oV
NOTES:
1. All voltage and capzritance measurétnenls are referenced to the gronnd terminal. &, Oulput amurce curtent is supplled through a revister to ground.
Terminals not specifically refarenced are left elecirically open. . - -
2, All measurements are faken with ground pin tled to zero volts. 9, Gutput sink current is supplled through A resistor to Yee.
q, Paﬁit!ve survent ﬂn_w iz def_ined an i_m'.o the teyminal referenced, 10, One DS fan-out ia defined as 0.8maA,
1.  Paositive NAND Logic Definition: "UP" Level = "1", "DOWN" Level = "0,
5. Precauionary measures should be taken bo ensure current limlting in accordance 11. Ome AC fan-cut ix defined as 50pi.
wlth Absolute Maximum Ratlngs should the lsolalion dicdes become forward biased,
6. DMessurements apply lo each gate elemenl independently. 12, Manwlacturer reserves the right to make design and process changes and improve-
7. Caparllince as measured onEounton Eleclronic Cerporation Model 764 -88 Capaci- ments .
tance Bridge or equivalenl. f - IMHz, Vo - 23mVeme. All pins oot epecifically
referenced are lied to guard for capacitanee tests. Output ping are lelt open. 13. Detuiled text conditions for AC Lesting «re jn Section 3.
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SIGNETICS

8470 TRIPLE 3-INPUT NAND GATE
8480 QUAD 2-INPUT NAND GATE
8490 HEX INVERTER

INTEGRATED CIRCUITS

The 8470 Triple 3-Input NAND Gate and the 8480 BASIC CIRCUIT SCHEMATIC
Quad 2-Input NAND Gate implement the NAND func-

tion for positive logic (highest voltage level = "1'")
and the NOR function for negative logic (lowest volt-
age level = "1"), Voo

The 8490 Hex Inverter is an additionto the 8470/8480
group of NAND gates,

The active output structure of these elements pro-
vides high AC noise immunity due to its low output
impedance in both the "1' and "0" output states,
This output configuration is particularly suited for
driving high capacitive loads such as those encoun-
tered in high fan~out situations and line driving
applications.

Qutput short circuit protection is provided by a cur-
rent limiting resistor.

The values chosen for the collector and emitter re-

sistors of the phase-splifter transistor ensure opti- NOTE: 1/6 of civeult shown r—
mum on-off relationships of the totem-pole oufput Component values are typical.
pair.

Section 4 of this handbook contains helpful usage
rules and applications for the 8470 and 8480,

ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 12)

AUCCEFTANCE TIMITS TEST CONDITIONS
TEST CHARACTERISTIC TEMP TEMP ; ;
* - DEIVEN UTHER -
. - v v -
SUR -GROLP MIN, TYF, RAX, TNITS ggigg I;{g:gg e INPUT INPUTS OUTPUTE NWOTES
i
a-0 1" QUTPUT YOLTAGE 34 ¥ =55°C iy 4.75% 4.3V -2 A 3
A2 34 v -25°C +25°C 5.0V a.Iv -225uA B
A-4 3.4 v +125°C +75°C 4.75% 1.9v¥ —Z2Z5pA a
A=5 g OUTFUT VOLTAGE 0.35 v -35°C [l 4,75V 2.0V .07 7.2mA 2
A-3 0.35 b +25°C +25°C 5.0% 2.0 2.0V 7.2mA 9
A-d a.a& v +125°02 +I520 4. TRV 2.0V 2.0V 7.2mA 9
c-1 )" INPUT CURRENT -0.1 -8 mA -35'0 [Hnd A.25 038V 528V
h-3 -t -tA ma 2680 +25°0 A.26Y 405V 925V
c-1 -i.1 EUR:] P TA -125°C #1500 5,256V AGY f.25V
A-g AL INPUT CUTRRENT 23 E BA 1125*C L E- 5.0V 4.5¥ L
AR PalR DELAY 23 £ ns -25*C L2EN0 ERUY DCFO, -9 1, 13
= QUTPUT FaLL TIME 5 & B Rl M o 4.7V ACFO =2 11, 1
C-% TULN-0ON DELAY 16 ns - | +25°C 5.0V DCED =Y 1, 13
-z TURN-OFF DELAY 40 ns +25°C +25°0 5.0V DCFD. =1 10,13
c-2 THPFLUT CAPACITANCE 3.0 i ~25"C 25700 5.0V 2.0 7
A-2 POWER CONSUMPTION OUTPUT ™0 6.8 mw +23"C +25°0C 3.256Y
{Per Gatel OUTPUT "1* 5.2 mw 2570 42300 5.25V 1%
A-Z INPUT VOLTAGE RATTNG 6.5 ¥ +235°C +25'0C .0V BITTEY oV
A-2 CUTFUT SHORT CIRCUIT CURRENT -4.0 -12.0 mA ~E54C 230 5.0V [ o
NOTES:
1.  All voliage awl capacitance measurements are referenced to the ground lerminal, B. Output source corrent 1s supplied through a vesister to grouml,
Termlnals not speclfically referenced arve left clectrleally open, . . . .
z.  All measurements are Bken with ground pla thed to zero volts. 9. Output tink current is supplied through a resisior 10 Ve,
&, Positive current {low is defined 28 inte the teeminal refercneecd, - e
3. Positive NAND) Lagie Refinition: “UP” Level - "1, “DOWN" Lavel = "g" 16. One OC fan-out |= defined as 0.8m4.
% Precuutiosury measurcs should be taben to ensure curcent limiting in actortance L1, Cme AL fan-out L5 defined as Shpl.
with Abrsolute Maximum Ratings should the isolaton dlodes hecome forward biased,
4,  Mezsurements apply to sach gate ¢lement independently. 12. Muanufacturer reserves Lhe right to mike desigon and provess changes and improve-
7. Caparitanee as measured onBoonton Electronic Cotporation Maodel 734 -84 Capact- ments,
tance Bridge or equivalent. = [MHz, Voo - 20mVrms- Al pins not specifleally
referenced ure Lied bo guard foe capacitance testz. Oulpurt pios are lelt vpeo. 1%, Detailed test conditions for AC testing are in Section 3.
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SIGNETICS A PACKAGE J PACKAGE

8471
TRIPLE 3-INPUT I'_ﬂ-r .

NAND GATE
1'm PULL-UF PRV IDED ’ u :

IHTEGRATED CIRCUITS

BASIC CIRCUIT SCHEMATIC

The 8471 is a Triple 3-Input NAND Gate with bare
output collectors. Ahsence of an output pull-up
structure allows the user complete freedom in the
use of the 8471 in collector-logic {(wired-AND) and
similar applications. Proper pull-up resistor selec-
tion will allow as many as 30 cutputs to be tied
together.

Collector-logic, using the 8471, can provide in-
creased system flexibility and lower system cost
due to reduced can count.

Section 4 of this handbook contains detailed usage
rules and collector-logic information for this
element.

NOTE. 1/2 of unit shawn, Componsnt valugs are typical.

*Isclation diode

ELECTRICAL CHARACTERISTICS {(NOTES: 1, 2, 3,4, 5, 6, 12)

ACCEPTANCE TIMITS TEST CONDITIONS
TEBT CHARACTERISTIC
TEMP, TEMP, DEIVEN OTHER
SUB-GROUP MIN, | TVP. MAX. | UNITS 58471 NB471 Voo INPUT | mPUTE | OUTPUTS | NOTES
A-4 1" QUTPUT LEAKAGE CURRENT 25 wh v +125°C +75°C 50V 0.5V 11
A-G " OUTPUT VOLTAGE 0,35 v -557C e 4,78V 2.0V 2.0V B.2mA B
A=} .35 v +25%C +25"C 500 2.0V 2.0V B.2mA -3
A=-3 0.36 ¥ +1254% +754C 4. 75V 2.0v 2.0v B.2maA &
Cc-1 “{'" INPLT CURRENT -0.1 —n 2 mA =550 "o 5.25V 0.5V 525V
A-3 =01 ~0.8 mA 150 +25°C 5,25V 035y 5.25V
C-1 =0.1 =03 mh +125C +75C 525V LB E.23V
A-d 1™ INPUT CURRENT 25 fre.3 +125°C +75°C 5.0V 4.5V oy
A-6 FAIR DELAY 30 © 15 he +25%C +25%C 3.0V D.C.F.O.- % .13
C-3 FALL TIME T ] «55°C i 4.75¥ A.CF.Q. =2 I, 13
-2 TUBN-ON DELAY 4 ns +25°C +25°C 540V D.C.F.O. - % &,13
C-2 TURN-OFF DELAY 50 nE 35 +25*C 5,0V D.CF.O,= 1 8,13
-2 INPUT CAPACITANCE 3.0 o +25°0C +25°C &0V 2.0V 7
A-2 FOWER CONSUMPTION OUTFUT "0V L6.8 mW +354C +ERMC 5.85Y
{Fer Galte) OUTFUT "1 3.2 mW +25*0 +E5* 525V [
A-2 INPUT VOLTAGE RATING 3.5 ¥ +26 +254C 3.07 Bl v
NOTES:
L. All voltage and capacitance measurements are referenced o the ground terminal. 8. Output sink current is supplied through a resigtor 1o Voe.
Termioals aot specifically referenced are Ielt electrically open.
2, All measurements are taken with ground pin tied to zure volls. %, One DC fan-out is dellned a6 0.8mA.

4. Positive current fiow is dulined as iolo the lerminal referenced,

4. Pusilive NAND Logic definition; "UP" Level = "1", "DOWN" Level = ™" 0. One AC [an-out is defined as G0pf.

5. Precautionary measures shoutd be taken to enpure current limiting in accordance 1l. Connect an external 1K 1% resistor from Ve ta the cutpul lerminal for this test,
with Absglule Muximum Ratings should the lsolation diodes become forward binsed.
H. Muasurements apply to each gate element independently. 12, Manufacturey reszrves the right to make design and process changes and improve-
7. Capacitanes a5 measured anBeanton Electronie Corparation Model 75A-58 Capaci- THETHE .
tance Bridge or equivalent, [= 1MHz, Vao = 28mVrms. All pins not specilieally
referenced are tied to geard for capacitapce tests, Cutput ping are left open. 13, Detalled test conditions for AC Lesting are in Section 2.



SIGNETICS

8481
NAND GATE

IMTEGH#ATEN CIRCUITS

QUAD 2-INPUT

A PACKAGE J PACKAGE
1l 10 5
3
. 8481

*No pull-up provided

The 8481 is a Quad 2-Input XAND Gate with bare
output collectors, Absence of an output pull-up
structure allows the user complete {reedom in the
use of the 8481 in collector-logic (wired-AND) and
similar applications. Proper pull-up resistor selec-
tion will allow as many as 30 ocutputs to be tied
together.

Collector logic, using the 8481, canprovide increased
system flexibility and lower system cost due to re-
duced can count,

Scetion 4 of this handbook provides detailed usage
rules and collector-logic information for this
element,

BASIC CIRCUIT SCHEMATIC

LIRS

HOTE: L4 of unit shawn. Component values are typicat.

*Isalation Diode

ELECTRICAL CHARACTERISTICS [NOTES: 1,2,3,4,56,12)
ACCEPTANCE LIMITS TEST CONDITIONS
TEET CHARACTERISTIC -
: . - 11 TEMP. ] TEMP. v, DRIVEN | OTHER T % TR
SUB-GROUF MIN. | TYP. | MAX CNITS 8481 Ng4g1 o8 INTUT INPUTS DUTPLITS NOTFES
A-d "L" OUTPUT LEAKAGE CURRENT 0 Y +12H°0 +THN2 5.0v 4. 6v 11
A-3 "o OUTFUT YOLTAGE .35 v -RA°C oC | 475V 2.0V 2.0V 8, 2mA ]
A-3 .30 W 1250 2N 5.0V 2.0% 2.0v & 2ZmaA &
A4 0.35 ¥ +125°C +75°C 4,75V 2.0V 2.0 & 2ma L3
C-1 "0 INFUT CURRENT =0, 0.8 maA -3 ac 0. 25V 0. 35V 5,25V
A3 -0l 0.8 mA +25°C +25°C H. 25V 0,35V 5, 25V
-1 -0 -0.8 ma 1250 1750 5,25V 0356V 8, 25V
A4 1" INPUT CURRENT 25 pé +125°C +73°C 5. 0% 4.3V oV
A-f PAIR DELAY a0 150 ns +25°C +25°0 5. 0% N ST 2 ¢ B LN )
€-2 FALL TIME 7% ns S5°C Digs 4.75V AC F.O 2 o,
c-2 TURN-ON DELAY 40 ns +25°C +23"C 3.0V D.CoF.O -8 9,13
C-2 TIMN-OFF DELAY a0 s -25°C +25°0 5.0% nnCoF.00 =1 3,13
C-2 INPUT CAPACITANCE pt +25°C +25°C ALY 20V T
A-2 POWFR CONSUMPTION OUTPUT "o 16.8 mw +3R°C £25°0 | B, 2OV
(Per Gate) oUrruT Mt 5.2 mw +25°C £25°C 5. 23V oy
A-2 INPUT VOILTAGE RATING 55 v +250C £25°0C 50w SipA oV
Notes:

L. Al veltage and capacitance measwyoments are referenced to the ground terminal,
Terminuls nat specifically referenciel arve left eleelrically open,

20 All measurements are ket with groumd pin ted o zero valls.

3, Paosilive eurrenl flow is defined as inle the terminal referencen.

L. Positive KAND Logic definitlon: "UP" Level "I, "DOWN" Level - 107,

3. Proecsutionars measures should be taken o ensure current limiting in accordanee
with shsolute Maximum Ratings should Lhe isolation Hodes ecome forward blased,
Measurements apply te vach gale element independently.

—r e

Capacitanes 1s measured on Boonton Elactronic Corporation Model Tha -58 Capaci=
tnee Brdge or equivalent, {- 1 M2, Yyp = 23MVrms. All ping not specifically
referoneed ave tied to puard {or capacitance lests. Dutput pins are lelt open.

4. Output slok current is supplled Lheough & CogiatoT 0 Vo

. Ome DO fan-out 15 defined ag d.8ma.

. One AC fan-out ks defined as S0pl.

. Conngel an external 1K vesistor from Ve, to the culput termlnal for this test.

. Manulaviurer reserves the vight o moke design aml process chunges and im-
Provements.

Detailed test conditions for AC Lesting are in Section 3.



SIGNETICS

IMTEGRATED CIRCLITS

8706 DUAL 5—-INPUT DIODE EXPANDER ELEMENT

8731 QUAD 2—-INPUT DIODE EXPANDER ELEMENT

The 8706 Dual 5-Input and the 8731 Quad 2-Input
Diode Expander Elements complete the full range of
diode input expansion capacility for the 8400 series
expandable gate (8415, B416 and 8417).

The 8706 and the 8731 provide optimum flexibility
for the most efficient utilization of pin and package
confignrations in achieving a desired number of
additional input term and input combinations,

Applications information on the 8706 and 8731 is in-
cluded in Section 4 of this handbook. .

BASIC CIRCUIT SCHEMATIC 8706

ll}d:q'- -

I [

=1 ] - ]
1 L3 1 i
4 | A | A A:
[958 1 iy [ .}
= = = =+
AW-L-0849
ELECTRICAL CHARACTERISTICS {NOTES: 1, 2, 3, 4, 5, 6, 9)
ACCEFTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC PR B
: TEMP. TEMPF, TRIVEN OTHER
BUE -GRGUP MIK, MaX, | UNITS PR Karht VD INPUTE OUTPUTS | NOTES
A-d 1" INPUT CURRENT 25 uA +1253°C +75°C 4.5V ov aw
C-1 DICDE FORWARD VOLTAGE n.95 v -53°C o°C oy Open 1.2mA
A-3 L83 v +25°C +25°C LLATS Dpen 1.2mA
-1 0.6% ¥ +125°C +75°C v Dpen LZma
A-2 INPLT VOLTAGE RATING 6.5 v +25°C I JLITEY Open oy
C-2 INPUT CAPACITANCE 3 pi +253°C +25°C 2.0V v T
C-2 DICLE RECOVERY TIME 4 ns -253°C +26°C £2mA Cpen #
8731
8731A 87064
1 M
1 12
L3 u
5 w0
L ¥
H 1 3]
Notes:
1. all voltage and capacitance measurements are referenced to the grownd termlnal. &, Mersuremnents apply to each diode cluster Independently.

Termivals not specifleally referenced ave left elecirieally open.

All measurements ate taken with ground pin Hed to zero volls,

Fosltive current flow Is defined as into the terminal referenced.

Pozitive FAND Logic Definilion: "UP" Leval = 71", "DOWHN"' Level = "'0%.
Preceyljonary measures should be taken to ensure current limlting in aceerdance
wlth maximum ratings should the izolation dicdes beveme forward hiased.

[ER A

-
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Capacitance a8 mneasured on Beonton Electronle Corporation Model 75488 Capaci-
tance Bridge or equivalenl, § = 1Me, ¥ = 2GmV¥yma. All pins oot specificalty
referenced are tlied to guard for capacitance tests. Qutpul pins are lelt open.
Recovery ko 0.2mA, Loop Besistance - LO0 chims.,  Measure wlth Tekironlxs Type
481 Dlode Swilching Titme Troster.

Manufacturer rezerves the vight to make dasign and process changes and improve-
ments.



SIGNETICS

8806 DUAL 4-INPUT
EXPANDER ELEMENT

IMTEGRATED LIRCUITS

J PACKAGE

A PACKAG

The 8806 Dual 4-Inpui Expander Element is com-
patibly designed and characterized for use with the
8840 and 8848 AND-OR-INVERT Gates, thereby pro-
viding increased system usefulness for the 8840 and

the 8848,

Applications information on the 8806 is included in
Section 4 of this handbook,

ELECTRICAL CHARACTERISTICS {NQOTES:

BASIC CIRCUIT SCHEMATIC

Ve

4K Vo

Yin ¥Yin
ik ¥iy
¥in b

4
x
o
-
2

Va Va
MNOTE: Camponent values are typael,

1, 2,3, 4,5, 6 12}

ACCEBRTANCE LimeTs TES'T CORDITICNS
TEST CHARACTERISTIC e .
2 . o TEMP, | TEMF, N DRIVLEN UIHER SUTPUTE e
1R S 1 E -
SUB-GROUP MIN | TYP. | MAX. [ UNITS | coqng | wasos’ | Veo | vpOT | moprrs [Te [ vy |NOTES

A-d OULTPUT "OR" YOLTAGE AT \u'c i,5" 1.2 v -2 +E3M 4. 70V L 0v 2,07 T.Zma | 055V a
A-3 OUTFUT "0 CURRENT AT VE [2.23)’ -4.5 ma =252 SERMD ENrY 2.0V z, 0% Yima | 0.8V B, U
A OUTEUT "OFF" CURRTRT AT ‘»’F{-l,ﬁ]“ -6 uA -23'0 S2RNT 5,85V 0. 8v 4, TRV | nasy G
-1 0 INPUT CURRENT -1 -1.g it -55"0 a°C .24V ity 5,25V
A-i =Gl =14 A ~25%C R 5,28V LINETIAN 5, 25Y
Cl il =14 mh =1253°C +15%C 3, B0V LA TEATS 3,85V
A-4 Pt INPUT CERRENT 2n ®A <757C 5 0V 4,5V v
C-2 THEUT CAPACILANCE in of +25 =250 L0y 2.0V 1
A-2 POAVER CONSUMPTION QUTEUT “ON® 6.3 W -2I°C +25°C N2y 0. 35V
A-2 (Per Expander) QUERPTT “(OFF" .8 m 25 +25°C HR-EAY 1Y
-1 INPUT LATCH VOLTAGE RATING 5.5 ¥ +23°C +23'C 5.0V 10maA oV il
Ao TURN-ON DELAY 0 ns ~25% ~E5"C 5.0V 13
A-B TURN-OFF DELAY 34 ns 125%0 250 5.0% 13

*$540 Node Test Correlation Note 11

Notes:

1. Alb vollage snd capacltance meisurements are referenced 1o the ground terminal. H. {utput cureent is supplied through 4 resiater to ground,

Terminals not specifically referenced sre Teft clectrically open.

2. All measurements are taken with ground pin tied o sern volts.

3. Pozitive current flow is defined as into the terminal vefevences, in

4. Positive NAND Logic delinition; “UP" Level = ™1, "INAUK" Lewvel - "0,

5. Precautionary mesguros should be taker 1o ensure current 1mlting in aecordance 11
with sbsofute Maximur Ralings shoulé the isolallon diadeg becare farward Diased.

5. Measuremoents apply to cach gale clemont inde cnlly.

T Capagitance 23 measwsed on Boonton Electron: rporation Model Tha-8s Capnnl- 1
tence Bridge nr equivalent. f = IMHz, Mie MYy ATLples not specifically
Tefarenced are tied w guard far capacitance testz, Output ping ave left open, 13

2-21

rrent is suoplied through a resiatar to Ve,
K #1°} resistor,

FYor autput "OFF" current st

. This test guacantees operalion frec of input lateh-up over the speclfled operating

power supply voliage range.

. Compatibility hetween the B306, the 8540 and 9844 are proved by this serics of tosts

fur carresponding tests performed on the RA40 apd 8848, Checkthose sty enelased
in gpeclal bhor on 5640 and 5818 dita tablea,

- Manuiacterer peserven the vight to make dealpn and pracesa changes and imprave-

ments,

. Detanled test conditions for AC testing ave in Section 3,




SIGNETICS

INTEGRATED CIRCUITS

8808 SINGLE 8-INPUT NAND GATE
8816 DUAL 4-INPUT NAND GATE
8870 TRIPLE 3-INPUT NAND GATE
8880 QUAD 2-INPUT NAND GATE

These NAND gates provide high switching speed while
maintaining high fan-out and noise margin. They
perform the NAND function for positive logic (high-
est voltage level = '"1") and the NOR function for
negative logic (lowest voltage level = "1"}.

The output sfructure utilizes a totem-pole arrange-
ment which empleys a2 Darlington Pair for active
pull-up. This configuration provides extremely low
output impedance for the 1" oufput state. As a re-
gult, switching times are relatively insensitive to
eapacitive loads when compared to single transistor
active pull-ups. The saturating output switching
transistor provides a low impedance driving source
in the output "0" state, enhancing turn-on times and

BASIC CIRCUIT SCHEMATIC

Aw-A-044]
providing high fan-out capability.
NOTE: Camponent values are bypical,
Because of the low output impedance of these gates,
they exhibit high AC noise immunity at the output
which is extremely important in high speed systems
in eliminating erronecus cross-coupled signals.
Qutput short-circuit protection is provided by a cur-
rent limiting resistor.
Section 4 of this handbook provides ugsage rules and
application information for these gates,
ELECTRICAL CHARACTERISTICS (NOTES: 1,2, 3,4, 5,86, 12)
ACCEPTANCE LIMITE TEST CONDITIONS
TEST CHARACTERISTIC rTTT
- TEMP, | TEMP v DRIVEN {THEHR - .
STTB-GROIP MIN TYP. MAX, TUNITS SA500 MRG0 (34 INPLT INPUTS UTPLTS MOTES
A=5 "IN OUTPUT VOLT AGE 2.4 v -58"C 0*C 4,76V 0.8% BRI VY 8
A 2.4 v +25"C +25'C ] 5.0% LN:LY =300 A B
A-4 2.8 v +126°C +75°C Ja. 73V L RLIGITEY ]
A3 "0 OUTPUT VOQLTAGE .4 ¥ -55°C 0°C 4. TEV .0 2,07 16mA ]
A-1 .40 v +25'0 | 4250 | ROV 2.0% 2.0 16mA ]
A-i .44 v +L 2R +75°C [1.75Y 2.0V 20V 16m A 4
C-1 “0" INFUT CURRENT -0.1 -1.5 (L1 -850 o' |5, 25V 0,40V &, 25V
A-T -k -6 ma 2R +E3"C |53 25V a.4ov G, 25V
-1 -k -1.6 mA F12E%C +753°0 |4, 26V oo4ny 5,25V
A4 “1" INFUT CURRENT 25 wA +120°C [ 4750 | 5.0V 4,8V i)
A-6 TURN=0ON DELAY 13 ns +25%C | +B5°C | 5.0V DG F.Q--20 1o, 14
A-B TUHRN-OFF DELAY 13 ny +26°C | +25°C | LoV D, PG =20 1w, 14
c-2 QUTPUT FALL TIME ol ns -hE"C g & CE L AC F.0.=8 11, i4
C-2 INPUT CAPACITANCE 3.0 ol +BE'C | +25% | 5.0V .0V T
A-2 POWER CONSUMPTION "o 31 ™ +B5°C | +26%C |5, 25V
(Par Gate) n .4 W +250C | +2E'C |6, 25V L
-1 INPUT TATCH VOLTAGE RATING 5.5 v +RR°C +25°C | Sonv 1omA v 12
A-2 OUTPUT SHOHRT CIRCUIT CURRENT | -20 =70 mA +25°C +25°C | 5.0V oy w
Notes:
i. Al valtage and capacitance measurements are referenced Lo the ground terminak, 8. COutput eource current is supplled through a resistor to ground.
Terminals nat upecifically referanced ara left electrically opeti. 5. futput gink currenl is supplied through a resislor to Voo,
2. All measurements are taken wilh ground pin tied to zern volts, 10, One D2 fan-cut is defined as 0.8mA.
4. Pasitive curreat fow ie defined as inte the terminal referenced, 1I. One AC [an—out {5 defined as S0pl.
4.  Paositive NARD Logie definition: "CP" Level = "1", "DOWN" Lewvel = "0", R . . .
5. Precavtionary measupes should be taken Lo ensure currend limiting in accordance 12, This test guarantees operatien Iree of input lalch-up over the specilied operating
with Alisolute Maximum Ratings should the isclation divdes beeome forward hiased, supply voltage range.
Measuremenls apply Lo each gate clement independently. y Vo . R .
Capacitance a8 measured on Boonton Elevironic Corporalion Model 754 -88 Capael- 13 Mamtljur_turer reserves (he right to inake dealgo andprocess changes and imprave
tancg Bridgu or equivalent, - 1MHz, Vae = 25mVpmsg. All ping not specifically ments.
referenced are Lied bo guard for capacitance tests, Qutput pins are lelt open. 14, Detalled test eonditions for AC testing are in Section 3.
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J PACKAGES

Bl 19 4t 8808
: £ . . 8816
Z C ; 8870
’ ’ LR 8880

.

“I" QUTPUT YOLTAGE (V)

" AW b O3TE ", AW 37 AW-A-0375
18 | — L 1>’, T 15 T T
. T T |- Ve 750V p - - :
35 \T;‘Cr\ 3 - Ytz av 4 —f 7
=3
Tovo5e0 I\ R I O 4.7 E
: ~ = B = ‘“-‘
”"""-:..._ [} ! — ‘&1 W A T=-55C l.zl.l " Yo,
[t g £ 3
TR c 4z 3 -
L] i —-f 41— =R [ .
. (l\\ g // = !
}— -4 N > . 4 | % -
! NY @ = J
24 } 1 o N 1 . 03 :
=50V \ * / Vo 5OV
I vy =08v | T-25°C
1 | i T [
[ [}
2 3 [ 3 2 15 ] [H o4 1] 1] 18 L] o4 ] 12 1% L
"I" GUTPUT CURRENT [ma} “0" OUTPUT VOLTAGE (V) INPUT VOLTAGE (V)
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SIGNETICS

INTEGRATED CIRCUITS

8815 DUAL 4-INPUT NOR GATE
8875 TRIPLE 3-INPUT NOR GATE
8885 QUAD 2-INPUT NOR GATE

The 8815, 8875 and 8885 gates perform the logic
NOR function for positive logic (the logic "ONE" is
assigned to the highest voltage level} and comple-
ment the NAND gate elements 8816, 8870 and 8880.

These gates are all designed for high speed appli-
cation while maintaining high fan-out and noise
margin.

The parallel transistor structure forms the NOR
function. All unused inputs must be tied to ground.
The output arrangement is hasically the same as the
NAND implementation providing low impedance for
both logic levels,

BASIC CIRCUIT SCHEMATIC

MWOTE: COMPONENT WALUES ARE TYPICAL,
# ISOLATION DICDE

ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3,4, 5, 8, 13}

ACCEPTANKCE LIMITS l TEST CONDITIONS
TEMFE. TEMP.
TEST CHARACTERISTIC ‘ =
55815 NSELS v DRIVEN OTHER
SUB-GROUT MM, TYE. MAX. UNITS ! sasts WE&Ts g INELT INEUTS GUTPUTS NOTES
: | G&38s MEdss
A-o Tt OUTPUT VOLTAGE 1.6 ¥ =50 o 0.3V {.5v Bl TEY [
A-3 1.8 v +25°C +25°C 0.5V 0.8V —-300uA H
A-d 3.6 ¥ +125°C +7E*C 0.3V 0.8V ~500us ]
A-G "ot QUTPUT VOLTAGE .4 ¥ 5570 L .0V v 1EmA &
A-3 0.4 ¥ —25°C +i'C 20V oV 15mA b
Al 04 v -125°C +756%C 20V oV 1sma ]
(-1 =o' INPUT CORRENT -0l -1.5 mh —-55"0 1 0.4V
AT -1 -16 A =85 25 0,3y
-l =01 -1.6 A = 18570 AR Ay
And 1" INPUT CURREKRT 245 JTe.3 11250 47550 s.0¥ 4.0¥
A-b TURN-ON DELAY &0 Iy nEe «25MC 4 H5H0 A0 DL, = 20 IR EY
A-B TURN-GFF DELAY 1 13 A +25°0 R R 0LC.F.O. = 20 10, 14
C-2 OUTFUT FALL TIME 50 g =55°C o 4.75% ALCFO. =6 L1, 1e
-2 INPUT CAPACITANCE 3.0 pf ~25TC +25°C 5.0V z0y T
A POWER CONEUMPTION (Por Gate)
8gls ™" 59.6 mw +256%C +25°C 5.25% oV oV
88T 1" 27.1 mw -a5*C +26°C 5258V oy i
HHBS Y1Y 1r.8 mW +25*C +2RM2 [ 2RV % oy
ERLG 0 49.7 mw +254C +25°0 5.26Y
5675 0" 437 mw 12550 125°0 [Pat
L1 aT.d mw - 2502 +2LO0 §.256V
Cc-1 INPUT LATCH VOLTAGE RATING 5.8 v +25°0 +25°0 5.0V Iim#a 12
A-E QUTPUT SHORT CIRCUIT CUEHENT -Z0 =T0 mA +25°C +25°0 5OV v oy o
NOTES:
1. All valtage and capacitance meazurements are referenced to the ground terminal. £ Dulput source current 4 supplied through a resistor to ground.
Terminals not specitically refarenced are left electrically open, 1 &j t 8 supplied th h 3 1
2, All measuremcnts are taken with ground pin tled to 2eve volts, 9. Outpat sink current is supplied through a resistor to ¥oo-
3, Pasitive current flow is defined a& into the terminal referenced. 10. One DC fan-cut 15 deflned ap 0.8mA.,
4. Positive NAND Logic definition: "UP" Leyel = "1, "DOWK" Level = "0, 11, One AC fan-out is delined as Shpd,
5. Precautionary measures should be taken b ensure current limsting in accordance 12 Thig test i tivn [ [ lnpal lateh - h s1fied a1
with abselute Maximum Ratings shoule the jsolatien diodes become forward biaged, : 5“];;1;301%_::;3:“:;: “peration free ol inpal tateh-up prer the spucilied cperaling
§. Measurements apply bo sach gate element ndependently, |
7. Capacltance as measured on Boonton Electronic Corporation Maodel 754 -88 Capaci- 13, Manufacturer reserves the right to make design and process changes and im-
tanee Bridge or eguivalent. [= IMHz, Voo = 25mVyyg . All pins not spevifieally provements,
referenced are ted o guard for capacitance tests, Outpuf pins are left open. 14, Detailed lest conditions for AC testing are in Section I,
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SIGNETICS

IMTEGRATED CIRCLITS

PRELIMINARY SPECIFICATIONS
8821 DUAL MASTER-SLAVE J-K BINARY
8822 DUAL MASTER-SLAVE J-K BINARY
8824 DUAL MASTER-SLAVE J-K BINARY

The 8821, 8822 and 8824 Dual Master-Slave J-K
Binarieg provide pin configuration and logic input
variations of the same basie device to obfain maxi-
mum hoard layout convenience and design flexibility.

The 8821, available in the J package only, provides
common clock and Rp inputs and separate 3p inputs.
This configuration is especially useful in synchro-
nous counter and shift register applications., Where
a dual in~line package is required, the 8824 is
recommended,

The 8822 provides separate clack and separate Rp
inputs and is in the dual in-line (A) package and has
Veeat pinld and ground at pin 7 for censistency with
other dual in-line pin configurations. This pin con-
fipuration can significantly simplify board layout.
The 8822 is also available in the J package,

The 8824 is available in the 16 pin dual in-line (B)
package. This unit provides two separate binaries
with full synchronous and asynchronous access. The
5824 provides Vge and ground pin orientation which
is consistent with other dual in-line devices and thus
simplifies board layocut.

Triggering is accomplished on the negative transi-
tion {falling edge) of the clock pulse. Set up time
must be greater than or equal to the clock pulse
width. There is ne hold time reguirement for the
inputs. Set up time is defined as the time prior to a
negative transition of the clock line.

For optimum reliability, all three devices arefabri-
cated from a single monolithic die.

BASIC CIRCUIT SCHEMATIC

L

1w =1

et

MHOTE: ¥ ol unit shown Component valucs are Lypical-

A TE

TRUTH TABLES

BE21 AND 8824

Jn Kn Qn+1 SD RD Q
0 0 Q 0 0 f
1 0 1 L ¢ 0
0o 1 0 0 1
1 1 @y 1 1 Q

tR-Q-=

2-26

8822

Jn Kn Qn+1

0 U] Qn
1 0 1
0 1 0

1 1 Qn

RD =03 Q=0
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ELECTRICAL CHARACTERISTICS (NOTES: 1,2 3,4, 5,6, 15)

ACCEPTANCE LIMITS TEST CONDITIONS
TEMP.| TEMP,
TEST CHARACTERISTIC
.| TYP. [ niax, | unrrs | SE82L (N8821 | v opy [ pEser | QRIVEM 14 [ |cLock| outPuT | noTES
SUB-GROUP SAAZ4 | Nama4
A-d “1" OUTPUT YOLTAGE [&1] X ¥ ~55°C | 0*C | 495V |08V | 20v -500uA 3,18
A3 28 v +25%C | +250C | 5.0V | LE&¥W 2.0% -500A B, 16
A4 2.5 ¥ +125°C | +75°C | 4.75V| 0.8V 2.0 —S00uA 8,18
A5 “1" OUTFUT VOLTAGE Q| 2.6 v =535°C 0°C | 4.95v| Loy 0.8V -50du A 8
A-3 2.8 v +25°C | +z5°C | 5.0v {2.0v | 0.8V 5O A 8
A-4 2.8 v +125°C | +75*C | .75V | 20V 7.8¥ BT ]
A-B re!' QUTPUT YOLTAGE =} 4.4 ¥ -55*C 0*C | 495V 2.0 0.8V 14ma a2
A-3 0.4 ¥ +25°C | +25°C | 5.0% | 2.0% L1 15ma 9
A-4 b4 v +125°C | +TE°C | 4.75V| 2.0V 1.8¥ 16mA 9
A=S 0" CUTPUT YOLTAGE ()] .4 v -5a*C o' ] 4,75V 0.8V 2.0V 16ma 9,15
A=d 0.4 v +REMC | #255C | 5OV | 1.5V 2.0¥ 16ma 18
A-g .4 v +12R0C | 47500 .75V | LAV z2.0¥ LemA %18
c-1 Yo" INPUT CURRENT {0, K) =18 ma =550 0°C | B.2sv 0.4V
A-B -1.G mA +25*0C | 1Z5°C § 505V 0.4V
-1 -1.6 ma +125°C | +75°C | .25V 0.4V
c-1 0" INPUT CURRENT =3.2 ma =55 g | 525V 1.4V
A-3 {CLOCK, 5p. Rpl -3.2 mA +257C | +25°C | 5.25V b4y
-1 =3 mA +125°C | +75°C | 5.25V B4V
c=l "o INPUT CURBRENT -6.4 mA -RE*C nc 5.25V 0.2V
A-g {CLOCK, Ry, 8821 only) 6.4 [ ma +25°C | +25°C | 5.BSV Q.4
C-1 -4 mA +1254C | #75'C | 5.85V 4y
T INPUT CURRENT
A-d W, Ky 25 wh | riesec | ersee | saovy 457 oy 17
Ad [CLOCK, 8D, HOD) 50 pa +LR500 { +7EC 1 5.0V 4.5V
A-4 {CLOCK, Ry, 8821 only} 104 RrA +125°C | +75°C | 5.0% 4.6V o o
A-2 POWER CONSUMPTION (Per Binaxy) TE mwW +25%C | +25°C | 6.25V
CUTPUT SEOAT CIRCUIT CURRENT
A-2 & lexcept 8532} -20 -0 mA +25°C | +25t0 | 6.0V |ov ov
A-2 ) -20 -7 mA 1250 | +25°C | 507 o ov
c-1 INPUT LATCH VOLTAGE iAll Inputs) 3.5 v *EO°C | +25°C | 5OV 10ma 12,17
c-2 CUTPUT FALL TIME 50 hs =354 0 4.5V p.CF.D. =6 11,14
A-6 CLOCKED MODE TURN-ON DELAY 10 25 50 na +23°C ] +25°C | 5.0¥ .C.F.0. = 20 10,14
A-B CLOCKED MODE TURN-OFF DELAY 7 15 &5 ns +25°C | +235°C | 5.0V D.C.F.00 =20 1o, 14
At DIRECT MODE TURN-OY BELAY 25 5 nE +25°C | +88°C | 5.0¥ .C.F.Ch, - 20 10,14
A= DIRECT MODE TURN-OFY DELAY 15 an ns +25*C | +25°C | 5.0V 0.C.F.C. - 20 1o, 14
A= TOGGLE RATE 10 25 MHz +25*0 | +25*C | 5.0V 14
INPUT CAPACITANCE
C=Z . K} 3.4 pf +25°C | +25°C | 5.0V 2.0v 7
c-2 (Bp, By 8.0 pf +25%C | +z5*C | 5.0% 2.0v T
C-2 (Bp. 8821 ouly) 1z pl +25°C | +25°C | 5OV Lo 7
o-2 {CLOCK) a.0 ol +25°C | +35*C | 5.0V 2.0% T
-2 {CLOCK, 8321 only) 1s pf +2500 | +25*C | 5.0V 2.0V T
NOTES:
1. All volinge and capacitance measurements are, referenced to the ground terminal. H. Qutpit source current i3 supplied through 2 resistor b grownd.
Tarminzls not specifically referenced are laft electrically open, 4. Output sink eurrent §a supplled through a resistor to Vee.
. . ? fan- is defined as 0.85mA.
2. All measurements are tuken with ground fiin tied to zerg volts. :? gn“: Eg !::_:: :s d:fmel 1 as S0pf.
4. Posltive current flow 1a defined ag into the terminal referenced. 12. This test guarantees operaton free of input latch-up over the specified operaling
i i midon: P! el = MU e —u power aupply voltage range.
4. Positive NAND Logic definition: "UP" Level 17, "DOWN" Level o 13, Manufacturey reserves the right to make design and process changes and improve-
5. Pracaubonarymeasures should he taken to ensure current Limiting in accordance with ments. R
Abselute Maximum Ratings should the isolation diedes beeome forward biased. 14, Detalled test conditions [or AC testing are Lt Section 3.
15, Test conditiona and 1imita for the Set Inpat are not applicable Lo the 8522,
6. Measurements apply ko each element independently. 16. For 8522, momentarlly bpply zero volts to T and Voc to § to ensure atste of the binary

T. Capacitance ag mepasured on Boonton Electronie Corporation Medel 754-88 Capacita

Bridge or equivajent, = 1MHz, Yae = 2hizVrms. All pins not specifically referenced
are ted to guard for capacitance tests. Output plns are left open.

JPACKAGE

t prior to test measurement.

. For clock testa, ground Y and K. For J.K and Sy tests, ground clock, For Rp teats,

ground 4 oh BE21 and cloek on S522 and 5324,
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SIGNETICS

8825 DC CLOCKED J-K BINARY

IHTEGRATED CIRCUITS

The 8825 is ahigh-speed, direct~coupled, J-K Binary one logic transition per clock pulse.

which responds to the positive transition (rising edge)

of the clock pulse. For logic flexibility, two J, two The characterization of each logic element in the
K, an inverting J and an Inverting K, inputs are pro- 8000-Series includes loading rules for driving the
vided., Separate set (Sp) and reset (Ep) lines are 8825. A convenient summary of these DC loading
available when asynchronous operation is required. rules is provided in Table 1-4, Scction 1.

To prevent system errors, logic inputs are locked

out approximately 10ns after the clock threshold Applications and usage rules for the 8825 may be
voltage is reached, This feature prevenis more than found in Section 4.

BASIC CIRCUIT SCHEMATIC

500 4R

son . ! e Zam . . :
T il .} TRUTH TABLE

Jn K1'1 Q1'1+ 1 ) fip Q
0 0 Q, 0 [ ;
1 ¢ 1 1 ] 0
0 1 () 0 1 1
1 1 Qn 1 1 Q

n i time prior to clock
n + 1 is time following clock
t Baoth outputs in 0 state

MOTE: Component values are typical. K = m am.0-pOM

ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, b, 6, 14)

ACCEPTANCE LIMITS TEST CONDITIONS
TEET CHARACTERIETIC
. " .« | TEME. | TEMP. . .. | DREVEN - = e -
SUB CROLI MIN. | TYe, | Max. | OMITE | gaan” | L0l Voo SRT BESEY | Do [z TR | B Lk DUTBUT FOWES
A5 "1 QUTFUT YOLTAGE X3 K -55'C o | 4.75% u B Z.0% W -SiHigA F]
AT 73 2.6 v 23 Y e |oSoov 2.8 zo0v nv -S0uA a
A=t 26 v +185°C vrsee | 4. T8y 0By 2.0% [ -Shipa ]
A-8 "1 GUTPUT VOLTAGE 26 ¥ 55T 2 | &7V 2.0v 0.ev oy Sl a
A=l L e v 420 +25°C | 5OV R D.RV v 500 A& L
A FX v “125'C [ +ysec [ 475V LAYV oEY v =50 a
A=D "0 QUTPUT VOLTAGE &40 v ~E5'T ooc | 4.75% 2.0V OBV v 16ma 9
A=l 15 £.40 v 12500 | egpec | 0V 2,0v 0.8v av 16ma 4
At 040 ¥ “125C | 4ygec | 4.75% LV [ v 18mh 2
A-E "0 QUTRUT YOLTAGE &40 v -G8 eo |y | osy L0V o 15ma 3
A-3 S 40 v g | oeazeo foaoow DLEOY B0V oy 16ma 3
i Ll v “1EEC | +pgec | 4275V | dopdv oy oy 184 ]
-1 "I INPLT CURRERT -LE | ma =587 oc |58V 0,404 1z
A3 J1J5 0 KLkg B cLock -l | ma -25°C | epsec | 5ozav 0. 40¥ 1
o-1 ' S16 | owa [-1g5C | agsee | 5.2V 0.40v ) 1z
-1 “i INPUT CUREERY 1.z | ma -5 o | 5.25V [Ty Y aw oy
A-d SET, HESET -a. B mA BT +25°C | 5. 25V oAUy Ly ou o
©-1 -3z | ma jorewc | oaagec | 5.2V D 40¥ w av oy
A4 "I INPUT CURBERT 19 pA|sl25C w7500 | 50V 4.5¢%
11,05, F Ky Ky R CLOCK
A-d "1 INFLT CURRENT I S 125G | e | o0V 4.5% 1
SET. RESET
TURN-DON DELAY 5 ns sz | otreee | BV [ER R - I B
TURN-CUFF DELAY 30 ns ~EET | oapsrc | 50w Do.FO.=20 | 15
o8 OUTTUT FALL TIME a0 ns -35°T 9o | 475V AL F0g |11, 18
a-a TOGGLE RATE 13 mHz | 425 w3e | 50V i 15
MINIMUM INPUT SET-UF TIME 15 na +25°C v5ec | 8.0V L5
MINIMIZM TNPLT ROLT TIME e n& S0 | spsc [ ROV [H
c-2 WPUT CAPACITANCE .0 i 250 +E5*C | 5.0V B 7
dy0d2. T K: Kg B CLOCK i
- INFPUT C 4 PACITANCE &0 pt +2EAC —253C | 5.0¥ 2oy
SET, RESET
a-z POWER CORSUMPTION e 132 oW +25°C b il R (1%
<] INFUT LATCH YOLTAGE ALL
ENFUTS te b v +25°C s [ 5.0V 1oma 1a
A-7 QUTPLTSHORT CIRCINT CURRENT G | -24 10 ma ~28'C czsee | S.0W o " s
ol -2 i ma 2T w750 | boow IV [y oy
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Notes:
1. All voltage snd capacilancs measuremenls are referenced bo the ground terminal. R, (utpub source current is supplied through a resistor ground.
Terminals not zpecilically referenced are left elecirically vpen. . Output sink carcent is supplied through a resistor to Vee-
2. All messuremenls are ken with groand pin Licd W zers volts. 1'10 3:: EE gﬂ:::t :; gg:ﬁﬁ :i g:;;;‘ﬂ
: gg:tt;:g ;‘:\‘é;-:;g;: :!2:1‘(::&?::1] 'AI?LI;L.O E:,i.;]em?-];l-?] ":(I,J%{;:'t'c;.l,eacl g 12, Inpul currenl measurements at J1, Fz requive 7 - CLOCK - zero_volta and meomen-
. Prrecoutionary measires should be laken te cnsuee current limitiog in accordance tarilyground RESET. IT‘I“.“ eurrent medsurements at Kj, Kg roquire R CLOCK -
with Ananlnde Maxirom Ratings shoukd the 1ntinn diodes become forward hiasad rero volts and momsntarily ground SET.
o S ANMES 3 ! N . 13, Thin test guarantees operation free of input latch-up over the specified operating
B Mengsurements apply o onch gate element indeperdenlly. power sapply voltage range.
T. {apacitance as measured on Boonton Electronic Corpuratlon Model T9A-58 Capaci- 14. Manulacturer reserves the right to make design and precess changes and improve-
wnee Brldge or equivalent, - IMHz, Vae - 23mV nns. AL pins oot speclfleally meenls,
reierenced are tied to guard foe capacitanee tests.  Outpul ping are lefl open. 153, Detailed test conditions for AC testing are in Sectlon 3.
@ | ] A=A DI
f— V250V
°
5 Te25% L o
3 -]
- L
w I
z W
-
9 T, r“r
=z oM
5 w ,’;/
-
; / Tore
w
o
= =
[
[ L 200 o] 400 5
LOAD CAPACITANCE (pf)
e AW-A=DIR0 . A=k - 03TH 100 AW A-O28F
5 T L P o L
T+ 25 P/
- Voot B0V b Mg =50V
- man,
4w /f‘rx+25°c 5 » T=25°C ,I"
= E £ ;
— L -HH
M = ; T :
= z
2 ™ W / [~ et
- E W : L
] & / Lot 7 -55°C e
> < rd 2
. - / 3 .,
o S =2 & = N
g o X &
= = O :
= 2 © L
2 h ] ;
oW D ow z
= = o
- - Y R & |
Ve 250V -3 b
L] v b
L] I i 3 1 5 § ' B b L] 03 12 15 LAl 14 109
"I QUTPUT CURRENT (ma} 0" QUTPUT YOLTAGE (V) CLOCK FREQUENCY (MHz)
AW-A-03TR AW-A-QATT A - A - 0376
+18 1§ [ | “
| i ——
I——‘l—"l—-’_ I
et ¥ .. —
“ _—— S L] — I
J K
- R —
@ g
w i — E E
2 w W w
- 5 =
i =
= el f
= i L] o)
L o 2
(=] = =
| 1 3 =
(=] - o
T t2 " -
w . b g
% R ]
o p— R [ SR ) wersov ]
"] Yoo 8.0V Voo 5OV Fosig |
S | o1 _ E .
-5 - | 5+ HTE 40 M -5 -3 | +25 +M 4T HO HIY -85 -5 b +#25 +50 +T5 Het 45
TEMPERATURE (*C} TEMPERATURE {*C) TEMPERATURE (*C)
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SIGNETICS

IMTEGRATED CIRCUITS

nnl 8826 DUAL J-K BINARY

The 8826 is a capacitively coupled, high-speed, Dual
J-K Binary intended for use in systems requiring
storage and counting rates up to 25MHz. Two com-
pletely separate binaries are provided with common
connections only at Ve and ground. Separate J, K,

Clock, Q and @, and Reset lines are provided for

each binary. The AC clock steering network pro-
vides high speed operation with lowpower consump-
tion.

ELECTRICAL CHARACTERISTICS (NOTES:

This element responds to the trailing or negative-
going transition of the clock pulse. The Reset line
maybe activated regardless of the state of the clock.

Characterization of each logic element in the 8800
group includes loading rules for driving the 8826.
A convenient summary of these AC loading rules is
provided in Table 1-5, Section 1.

Detailed usage and applications information may be
found in Section 4,

1,2 3, 4,5, 86, 15)

ACCEPTANCE LIMITE TEST CONDITIONS
TEST CHARACTERISTIC
SUB-tiREUE MIN. | TYP. | MaX. | UNITS | TEMP. | TEMP.) voc | RESET | CLOCK k] K OUTPUT NOQTES
SRHEE Ha42G
a-3 1" OUTPUT YOLTAGF 2.4 v -85°C ¥ v | 20w ~250uA g, 12
A-3 Ry 2.8 v -2 1250 | 5,0V 2.0V .l M 4,12
A 2.6 v *126°C | -75C [4.75V 2.0V -250uA & 14
A-G "I _OUTPUT YOLTAGE 2.0 v =55 0°C .75V L -230uA ]
A-1 Q. 2.8 ¥ 250 ~25°C | f.0¥ L -250pA 8
A-1 2.4 ¥ +125"C =750 4. 75V oty -BH0uA 8
A-G “o" OQUTPUT YOLTAGE 0,40 ¥ 05" o°C |75V 0.5V B. tmA b
A3 Q-0 0.l v +25C | w250 | 5.0 0. BY 8. 0mA 9
A-1 a4 v 12570 +iaMT L TAV 0Ty . dma ]
A-G O _OUTPUT VOLTAGE .40 v -55'C o LTV 20V 8. 0mA B, 12
A3 (91.02 U480 4y +25°0T +23C | ROY 2.0V & (mA 4, 12
A-q 0,40 v [ Fy +I3C H.TAV 2.9V 8. 0mA g, 12
{-1 Tt INPUT CURRENT 2.4 ma =55 9o |3 25V D0V | 040V
A-3 Jl‘ K], J2‘ K.Z =24 mA -25°C +23C |5, 25V 040y | fodaV
C-1 -2.4 mA -123°C | +75°C |5, 23V 00y | 0.4y
C-1 O INPUT CURRENT -2 mA =ha"c o |5, 25V 0.0V
A-3 RFSET,, l'iFISF.T2 -2 mA +25°C +25%7 |5, 35V 04y
-t ] ma SIZVC | +75°C |5ozAv | D40V
Cut " INPUT CURRENT =14 uA V250 40y
A Cp,. Up, {CLOCK) -19 A SR 0. 40V
C-l -1 wh +125°C [ L'
A=l “1" INPUT CURRENT 23 KA |+l2FC b5V FIR L 13
Jl' ‘]2’ I\l. Kz, RESET,, RESET,
A-d "1 INPUT CIURRENT 25 e} +E230 LY Eu a0 4.9
(,p], sz, {0 TOCRY .
A= POWLER CONGUMPTION (Pet Binary) 3 W 25 =250 |58
A-2 QUTPUT SHORT CIRCUIT CURRENT =20 =70 ma -23°C +2570 | 5.0V L oy
1y, Uy TWLY
C-i || INPUT LATCH VOLTAGE
dydy KI. KB‘ QFSET|, RESET, &5 v + 2570 +23°C | 4.0V LimaA 1ima 1mA 13, 14
Cpy. Opy LN 6.0 v 25°C | e2aoC | 50w 1)
Al TULN-( BELAY s n& -2 ~23"C | o ny D.CoF.O-Lo) 10, 16
A-B THRN-OFF BELAY 20 LEd [t ~E3C | ALY L.C. F.0 0| 1o, 16
Al TOGGLE RATE 25 Mz 25°C +25°0 5. OV 10
C-2 OUTPUT FALL TIME Y ns w330 on 4.7V AC F.(n 2] 1), 16
£-2 INPUT CAPACITANCE BN pf +25°C Rl A B &0y 2.40¥ 2.0V 7
dy. dg, Kl‘ KZ' I{ESE'I'l, [{I'_'SI‘_"I‘a
c-2 IKPUT CAPACITANCE Bt pf ERC 1250 T
Upy. Ty (CLOCK)
A-G CLCCK MODE HOLDING TEST 10 ns - 250 +35'C | 5.0V PULAFR 3
At CLOCK MODE SWITCHING TEST 30 na +a5'C | e230c |5 0w PULSE is
Notes:
L. AWl voltage and capacltonce messurements ave referenced to the pround terminal. 10, Ome DC fan-out is defined as 0. $mA
Terminals act zpecifically referenced are left electrically open. .
2. All measurements are taken with ground pin tied to zerc volts. 1L One AC fan-out i5 defined as 50ptl.
%, Posluve cuvrent flow is defined as mbo the terminal referenced. 12. Mpmantarily apply zere valts to § and Vg to 4 to ensure state of the binary etement
4. Positive NAND Logic defipition: "UP" Levei = 17, '"DOWHN" Leve] - (" prier to test mezsurement.
5. Precautipnary measures should be taken tp ensure eurrent limiting in accordance 13. Totest 17 INPUT CURRENT AND LATCH VOLTAGE RATING for J and RESET, en-
with Ahsclute Maximum Ratings should the isolation diodes become forward blased. sure = "0". _Te test 1" INPUT CURBRENT AND LATCH VOLTAGE RATING
G, Meazurements apply to each glement independently, [or K, easure Q N
T. Capacitance as measured i Beonton Electronic Corporation Model TBA -538 Cupacilance 14. This test guaranises pperallon free of inpul lateh-up over the specified operating
Bridgw or equivalent. { - 1MHz, Vae = 25mVemg. All pins not specifically reler- power supply voltage range.
enced are tied to guard for capacitance tests. Oulput pins are teft open. 15, Mamufacturer reserves the right ta make design and process changes and improve-
B. Cnuiput source current ls supplied throwgh a resistor to ground. menta.
4. (nupul sink eurrent is supplicd through a resistor to Voee, 16, Detailed test conditiona for AC testing are in Section 3,
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BASIC CIRCUIT SCHEMATIC

TRUTH TABLE

TEMPERATURE {*Ci

TEMPERATURE {°C}

2-31

Jn Kn Qn+1
o 0 0 Qp
1 0 1
= 0 1 0
1 1 Qpn
J. P ﬁD =0=> Q=10
T e
B is tlme prior to clock
; 3 ni1l is time following elock
50 ] AW A 208 50 | I Aw-h-0282 20 AW A-C20%
T
: Vo7 5.0V | : ; i
w | T u ] s 1
w P = T=426°C w \ ——
2 T=+250C — z -1 ' o [
- M i [T i <5 T
= Tr-589¢ [ Py ] e
2 % / 4 S
_J 1 o]
= 54 // T==-558C s \
a ™ 5 ® 3
5 E /7, i
Q = “wr
2 w
s =] T 05
= 8 -1 = b =
0
[~ Ve 50V Vo mB.0V
» [ 1 P . L
] 1 i3 4+ 5 B 1 LI I ] oAk E I - S T T S Y 1 | B 1 -3 ] %5 50 #TE H0 4IRS
"I" QUTPUT CURRENT (ma) “¢" DUTPUT VOLTAGE (v) TEMPERATURE (*(}
50 = A=CF [N W Ar-A- 0210 — I T M-I_—(_)Z!
- Ed
- £ w
= >
- W ) & ® :
%) < :
z - Z /
g £ . L] /
R w3 i Tou Eow
« [— = P gt a Lt
b = z % i
S 2 s ey
g 2 T ; g ¥ ;
=] bt orF s =
g [ Ne =50V Ky ¥ 3 ®
3 gl Fan-ouTriacana - i 5 »
x PA 3OV s 5OV o Ve = S0V
= [~ FW =|5ns [~ FAN-QUT = SO0 + 1AC 5 B T 250
|
. || L 1 : L1 |
-55 -% ] 425 M TS+ HI -53 -85 L] 2 O4H #1F 4t #4125 a A ] 5 100

CLOCK FREQUENCY (MHz)



SIGNETICS

INTEGRATED CIRCUITS

8827 DUAL J-K BINARY

The 8827 is a Dual J-K Binary especially suited to
high-speed parallel load counter and shift register
applications. The clock and asynchronous reset in-
puts on the two binaries are common to allow sepa-
rate Q, Q, 8p (asynchronous set) and J and X, The
Sp/RD lines may be activated regardless of the state
of the clock,

The clock input of the 8827 is capacitively coupled;

BASIC CIRCUIT SCHEMATIC

clocking is effected on the negative-going transition
of the clock pulse. All elements in the 8000 Series
are characterized for AC fan-out tc assure compat-
ible operation under worst case conditions.

Tahle 1-5 of Section 1 summarizes AC loading
guarantees for the 8827,

Section 4 provides detailed usage suggestions and
applications,

Vee
o
% 67.5 :E 1.2k 2.9k 2.9k :E L2k %57.5
:E.I.Zk
Qo 0 Q
SD K
Y 550 %
> 1 4 1 1
2.7k 26k 6k 27k
K ) = J
i ITRF 37F
CLOCK
TRUTH TABLE

In Ky Q1 Sp Rp Q
0 0 @n 1 1 Q@
1 0 1 1 0 0
0 1 0 ¢ 1 1
1 1 Qn 0 0 t

n is time prior o clock

n—1 is time following clock

t = both outputs in 1" state
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ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 14)

ACCEPTANCE LIMITS TEST CONDITIING
TEST CHARACTERISTIC
. TEMP. | TEMPE,
SUB-GHOUD . . . AT v sk | ser | cwoc -
B - GHOU MIN, | TYPR. | MAX, | UNITS sag07 | wase? oo TESET | SET | CLUCK J 4 QUTPUT KNOTES
A5 1M OUTPUT VOLTAGE ) ¥ -55°C 0'C 475V | 2.0¥ 08y U -]
A-i Q. Qs 2.8 ¥ +25°C +25°C S0v | 2.0V 0.AY -250pA #
A-d 1,6 ¥ +125°C | +75°C 4.75v | 2.0V 0Ty =250pA &
A-B "1™ ORTPLT VOLTAGE 2R ¥ ~55°0 [ 470 | 9.8V 2.0 -5 A 2
A-7 1 Q3 2.8 ¥ 2500 +53°C RS a.5Y 2,00 =250 A a
A-4 R W +125°C | +75°C HTEHY | 0TV 2.0% -E50pA &
A-D O OUTPLTE VOLTAGE 04 W -35°C e 1.7V | 0.8V .0 A.0mhA a9
A-d Qp. @2 n4 v +25°C +25°C A0V [ 0.8 2.0% AdmA 9
A-a 0.4 v +I255C | =750 4,78V 7 2.0 H.0mA 1]
A-S "¢ QGUTPUT VOLTAGE 0.4 ¥ -35°C 0w 4.9V | 2.0% O3\ Fma 9
A-3 19 0.4 Y +23°C | 4230 [au00v | zov 08V Hma b
A-4 N4 v +125°C | 47570 3.78% 2.0% a.Tv A.0mA g
C-1 " INPUT CURRENT -0.1 -84 mA EYRe Uy 5.25v Ay R R
A= T Ky dy Ky -0.1 -24 mA IR0 +25° 5,28y 04y U g
-1 -9.1 -2.4 mi +125°C [ +15°C B 0.4y Ay
C-1 i INPUT CUERENT -0.1 - mé -53°C W SLERY | Mdy
A= KRESET -0.1 ~4.0 | mA | F25°C | +25°C [ 5.28V [ AV
c =01 =4.0 ma 1ZF | TR 3.25V [ DAY
-1 it INDUT CURTLENT ELI -2,k (SR Rl [ 7.25v 0y
A-n SET1, SET2 .1 -0 | mA 125 | 425°C | 5.2V 4V
-1 -1 =20 mi +125°C | +75°C 5.25Y ey
-1 "o INPUT CURRENT -0.1 -2t B 36°C [ 5.25Y 0.4y
] CLUCK -1 -20 uA +25°C +23°C 3.85Y DAV
LAl =01 =30 Hh +125%0 | +75°C 525V 04y
A-d """ INPUT CURHENT 25 ey +IEEL | +TEN 300 4.5% 4.5v | 4.5V 12
J1. Ta, Ky, Kg, SET|, SET,
A4 HM1MINPLT CUORRENT o HA HL2S7C | #75°C 5,007 4,5%
RF&ET
A4 " INEET CORRENT a0 ) [3 RN .00y +,5%
CLOCK
A2 POWER CONSUMPTION {Per Binary) G4 mW +25°C +257C
A-2 OUTPUT SHORT CIRCUTT CURRENT -ED =T ma +25°C +23°C 3,00 "y oy
Q. W
A-2Z CGUTFUT SHORT CIRCUIT CURRENT =20 -Tn mA +25°C +25°C 540V oV v
Qy. Gy
-1 INPTUT LATCH VOLTAGE
Iq, 12, K1, Ka, RESET, SETq, SETs, 5.5 v +25°C | +23°C | 5.00v | 10mA 10mA 10ma | 10ma 12, 18
CLOCK 5.4 5.0 v +23°C +25°C 3,00V 10usd
A6 TURMN-ON DELAY 45 ng *23°C +25°C .00 DCLFO=10) 10, 15
A= TURK-OFY DELAY 20 ns +25°C +25°C 3,00V DLC.F.O=16| 10,15
A-f TOGGLE RATE 23 MHz | +23°C +23%C 5,00 15
o-2 CQUTPUT FALL TIME i ns -55°C ¥C 4. 75V ACF.0=2 11, 5
c-2 INPUT CATACTTANCE 340 pi +25°0 *25°C S.00% Z.0% 2.0V | 20V T
d3. 05, Ky, Kq, SET,, SET,
-2 INPUT CAPACITANCFE RESET G.1l rl +23%C +25° .00V 2.0v T
- INPUT CAPACITANCE Lan nf +25°C +25°C T
CLOCK
A-f CLOCK MODE HOLDING TEST 10 s +25°C +25°0C BOUY FULSE 15
A6 CLOCK MODE SWITCHING TEST 50 hE +25°C +25°0 500V FILSE 15
1. All voliage and capacitance measurements are referenecd 1o the ground terminal, Ter- 8. Cutpat scurce current b8 supplied through a resistor to geound,
minale not specifleally referenced are left wlectrically upen, B, Output gink current is supplied through a resistor to Ve,
2. All measurements are laken with ground pin lied to zare volts, 10, One DC lap-put is defined as 0.5 ma.
3. Positlve current flow iz defined as into the terminal referenced, 11, One AC fan-cut 18 defined as 50 pf,
4. Positive NAND Logic definition: “UP" Level = "1V, "DOWN" Level = "0, 12, Totest "' INPUT CURRENTand LATCH VOLTAGE HATING for J and RESET, ensure
f. Precautionary measuras should be taken to ensure current limiting in accordance with § ="o", To test "1" INPUT CURRENT and LATCH VOLTAGE RATING for K and SET,
Absolute Maximurn Ratings should the isolation diodes become forward blaused, ensure @ = """,
6. Measurements apply to each element independently. 13. This lestguarantess uperation freu of inpul latch-up aver the specifled operating power
7. Capacitance a8 meamired on Foontem Electronie Corperation Model 75A-68 Capacitance supply voltage range.
Bridgs or equivalent. F =1 MHz, Vo = 25 m¥ ., All ping not specifically referenced 14, Manulzoturer reserves the right to make design and process changes and fmprovarmvents,
are ted to guard for capacitance tests, Oulpul pins are left open. 15, Tetailed test comditions for AC testing are in Section 3,
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SIGNETICS

8828 DUAL D BINARY

IMTEGRATED CIRCINTS

The 8828 is a Dual Delay (D) Binary which responds
io the positive-going transition of the cleck pulse.
Each binary has one synchronous logic input (D), a
clock line, complementary outputs, and asynchro-
nous sct and reset lines, The logic level defined at
the D input, prior fo activation of the clock, appears
at the Q output upon activation of the clock.

The delay binary is ideally suited for general appli-
cation in shift registers and ripple counters.

Detailed usage rules and suggested applications for
the 8828 may be found in Section 4 of the handbook.

ELECTRICAL CHARACTERISTICS {NOTES: 1, 2, 3, 4, 5, 6, 13)
ACCEFTANCE TIMITE TEST CONDITIONS
TEST CHARACTERISTIC TEMP, | TEMP
SUB-GROUP MIN. | TYP. MAX. UNITS i q Yee RESET SET CLOCK D OLUTPUT | NOTES
58828 | KBS2A
A-5 "1"OUTPUT VOLTAGE (QI'QE} 2.8 2.8 ¥ =55°C 0°C | 4.75V 2.0% L -500pA 7
A-3 : N 31 v +250 +25°C | 3.0V 2.0V 4.8V -300uA 7
A-q 26 3.4 ¥ +125°C +75%0 | 4. 75V 2.0V 0.8V =500uA T
A-5 1Y OUTPUT VOLTAGE (51 . (:!2} 2.6 2.8 v -55"C 0°C | 4.75Y o8V 2.4V -500A T
A-3 ] 3.1 v +253C +26°C | 5.0¥ 0. 8Y 2.0V -500uA T
A-4 2.6 3.4 v -125°C +75°C | 4,75V U1 4 2.0V —500uA ki
A=3 "9 QUTPUT VOLTAGE (QI.QZI Q.30 0,40 v -55°C [ S EO A 0.8 2.0V 16mA L}
A~3 0.30 0, 40 v r25*C +25°C | .0V 0.5 2.0v 16mA L}
A= 0. 34 0. 4 v +12¥0 +75°C |4.79V i, 8¥ 2.0V 16m A -]
A-5 "o QUTPUT YOLTAGE (51 . 62] o, 34 i, 4t v -55°C Q*C | 4. 75V 2.0V 0.8V 16mA L}
A-3 0.3 0. 4 v +2FC | +25°C | 5.0V 2,07 .87 16mA 3
A4 o34 3. 40 Vv - 12%°C +T5°C | 4,78V 2,0V 0.8V 18mA 5
C-1 "o INFUT CURRENT 'Dl' DZJ -1 -1.3 ~1.8 ma -53C g°C | 5. 25V w 0. 40V
A-3 -1 -1.3 -1.6 mA +25°C -25*C | 5. 25V oy 0. 0V
(-1 -1 -1.3 -1.8 mh ~185°C =T5*C | 5. 25V av a.dov
-1 "0 INPUT CURRENT =1 -2.5 -i.2 mA -B50 o | 5. 25V oy 0. 40y 9
A-3 {SET,, 8ETg} 0.1 =2.5 =3.2 maA +25°C =250 | 5,20V 0y i 0% )
Cc-1 =i 2.5 3.2 ma -125°C +75°C | 5, 26V oy ], a0V 3
c-1 "o INPUT CURRENT -1 2.5 -1.8 mh -h5°( a*C | 5. 35V o, 460V
A-3 (CLDCKI. CLOCsz -1 -2 % 3.2 md +25°C +25%C | 5. 26V 0, 40
-1 =31 -2.5 -3.2 mna +125°C +75C | 5. 26V 1, 4
C-1 "g" INPUT CURRENT =01 =33 -4_R mh =53C #°C | 5. 25V 0. 40¥ v 10
A-3 {REEET,, RESETYH -0l =33 1.4 ma TR0 +25°C | A, 25V 0,40V oV 10
C-1 -1 -3.3 1.9 ma —125% +75*C | 5. 25V 0. 40% b 16
-1 "1+ INFUT CURRENT 14 20 pA R #C | 5.0V [ 4.5V
C-1 {Dl . DE,) 14 25 [TEY 250 +25* | §.0% [ 4, 6%
A4 10 23 [TEY +125'C +15° | 5.0V fiay 1.5V
-1 1" INPUT CURBENT 20 50 [TES =55°C wC | 5LoY 4,5V 11
C-1 {3ETy, SETa} 2Q a0 pA +25°C +25°C | 5.0¥ 4.8V 11
A-d 20 a0 HA +125°C +75°C | 5.0V 4. 5Y 11
C-1 1" INPUT CURRENT 20 EL WA 5570 D | 5.0W i 1, 5V
-1 {ULOCKJ,CLOCKZJ 20 Gl i 250 | +25C F ROV w 4,5V
A4 20 B 18,3 +1257C +HPEC § 5.0V Y 4, 5V
C-1 “1" INFUT CURRENT 30 7% [TrY 550 #C | A0V 4.5V [ Ly 12
Cc-1 {REEET,, REBETy) EL 75 ph +E50 ~a54; | 5.0V 4. 5% v Lik's 12
A-4 33 i) [Te Y +125°C w75 b AL OV 4,5V i av 12
- M
A2 ?ﬁ\:’%ﬂlnggl;lSU PTION &0 mw +25°C +25°C [ 0. 2BV v v
A2 QUTPFUT SHORT CIRCUIT CURRENT =14 -55 mA +25°C +25°C | 3.0V oy v
: 1) Hy)
A-2 OUTPUY SHOHT CIRCUIT CURHENT -in ~35 mA +25°C | 250 ] G0V v v
) Hy
-1 INPFUT LATCH YOLTAGE (D ,Dz, 5.5 v +25°C +25*C | 5.0V 1imA 1imA ImaA 10mA 13
CLOCK] , CLOCK, CLEARY,
CLEARg PRESET), PRESETy)
A-6 TURE-ON DELAY 28 5 na +25°C +25°C | 5.0V 14, 16
A TURN-OFF DELAY 20 35 na +25C | +25°C | 5.4V 14, 18
c-2 OUTPUT FALL TIME 50 ns 550 0°C |4, 757 16, 17
Notes: -
1. All voltage and capeitance measwrements are referenced to the ground terminat. 16. This test simulates worsl case transtent condition, IF SET, RESET, DATA, CLOCK
Terminals not specifically referenced are left electrically open. and @ = 71" prigr to activating the RESET line, the gate driving RESET must be
2. All measurements are taken with ground pin tied to zero volts. capable of sinking the current from 6 standard lsads, Qnee the flip-flop ehanges
3. Positive current flow s defined as Inte the terminal referenced. state, i.e., G- "1, less than & stamdard Yoads will be seen by the driving gate.
4, Positive KAND Loglo definition: '"UF" Level = “1', "DOWN" Level - “0". 11. To test 1" Input Current for SET input, momenlarily ground SET ta ensure g - “'1"
5, Precauticmary measures should be taken to ensere eurrent linitlng In accordance and @ = "
with Abrolute Maximumn Fatlngs should the isolation digdes become forward biased. 12. 'Tg test "1" Input Current for RFSET input, momentarily ground RESET to ensure
6, Measurements apply to each gate olement independently. g= "0
7. OQutput spurce current 13 supplied through a resittor to ground, 13, This lest guarantees operation frée of input latch-up over the speeified operating
%, Output aink current is supplied Lhrough a resistor to Vee. power supply roange,
9, The S8ET input ls specliled at two atandard loads because if § = "'1" when S5ET goen 14. {me DC fan-out e defined a 0. SmA. ) _
to "0, the eutput driving the BET line must be capable of sinking the current from 15, ::rxgacwrcr reserves the righl to make design and process changes mnd improve-
4 standard loads tomake the Mip-flopchange state. Onece the binary state ls changed, 16. Detailed test conditions for AC testing are in Section 3.
less than 4 loads will ba zecn by Lhe driving gate; i,e,, when § = "gm. 17. One AC fan-out 1a defined as 50pf.
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BASIC CIRCUIT SCHEMATIC

aK,
3,0 1
_C TRUTH TABLE
1 _
. Dn Qn.—] Qn+1
i 1 0
4K 0 0 1
— 5n BRp Q@
1 1 Q
4K 1 0 ]
0 1 1
e 0 0 t
CLOCK O
- 1 Both putputs [n 1 state
4K 4
n 18 time prior to clock
n+l is time following etock
DATA O
RO AW A 2]
HOTE: Ly of wnil shown. Campearent values are bypical
1 . L | . AW-A-Q5T4 |W ] T AN« h 03T
\"‘?\5% - Yy T2 OV .
_ 35 i T m- P RN gry’ S
> s =z Uf &
; % . - . __‘;u \'f.’ I II
. = K
Y P o - T=-55%
& u LN o B - 2 Ak
3 s N E -
> ; "Ny o
E sy L | \n. b, = /
:' 2 2 [ AUV S— 1 \ E ‘ni t
£ 2L N N 5 / |
3 | : N e
= S : o - :
= V=50V N .
o L I B 1 '
o1 | . T l —
1 3} § ¥ i? 15 L] 0z 1] [ L] L] 14
"1" QUTPUT CURRENT (ma} "0" QUTPUT VOLTAGE (V)
E 100 AW-4-0548 25 AW-d=054T 25 . w—n!-osqs
£ = .
- ® I ]
= z x
14 i =
-3 0 S i} —-...\ = 20
2 0 = - [P, 'L
o [} T~ Z ~
x = w \'
w0 o s - 3 s b VAR
& 3 \
g 5, [rs -
- 5 x \k ;
Eow s g o ~—
z a 3 ™.
a = = T
4 =4 =
=T
o o = B =
Vpe= 5.0V s = Yo = 5OV
& W[ T-250C ! Ve 750V X [reeser
§ ! 8 Y B
0 4t A | W N0 -3 -5 ] +25 50 +13 +I +I125 0 oW o4 M N N I K KD Be 20

FREQUENCY (MHz)

TEMPERATURE (*C)
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SIGNETICS

INTEGRATED CIRCWITS

8829 HIGH SPEED J-K BINARY

The 8829 is a highspeed, direct~coupled J-K Binary
which responds to the negative transition (falling
edge} of the clock pulse. For logic flexibility, three
J and three K inputs and asynchronous SET and
RESET control lines are provided,

To prevent system errors, the 8829 features clock
skew tolerances approximately equal fo the clock
pulse width. This feature is the result of "lock~out"
of the logic inputs on the positive transition of the

BASIC CIRCUIT SCHEMATIC

clock signal while the outputs are not activated un-
til the negative transition of the elock signal.

The characterization of each logic element in the
8000 series includes loading rules for driving the
3829. A convenient summary of these DC loading
rules is provided in Tahle 1-4, Section 1.

Detailed usage rules and application information
may be found in Section 4.

— %: j—
+ il B B TRUTH TABLE
oo =T = = Tam TR = 3 E‘:‘ so\n.':'g

Jn Kn Qn+1 3p Rp @

. - 0 ) 0
: 45K 7": 7 3 a5K @ 0 Qn f
r 3 1 0 1 1 0 0
z 0 1 0 0 1 1
1 1 Qn 1 1 Q

J=J1J2J3 K=K1K2K3

n is time prior to clock
n+ 1 is time following clock
1t Both outputs in ( state
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A PACKAGE J PACKAGE
14 12 12 U W0 § 8

AW-8-CRHT

8829

-k

ELECTRICAL CHARACTERISTICS (NOTES: 1,2,3, 4, 5, 14)

T - :
ACCEBTANCE TEST LIMITS TR T DmiE;;I‘ CONDITIONS
TEST CHARACTERETIC MIN. | TYP. | MAX, | UMITS | Vee |BET | RESET | | 0q, d9, I3 | Ky, Kg, Kg [CLOCK | QUTDUT  |NOTES|
BL829 | NHAZS INPUT
IUR-GROUF
A-5 " QUTPUT YOLTAGE 3.6 ¥ -55*C 0*C |4.70V 03V AV oy -6l A T
A-3 Lo 2B ¥ +2RAC | +25%C | 5,00V |05V | 2V oV =Si0A 7
A 2.6 Ly +125°C | +75°C |4.75V |05V 20V oY =50ipA kil
A=3 1" QUTPUT VOILTAGE 2.6 v -35°C 0% | 4,75V |20V 0.8V oY =5l A 5
A3 [[=3] 2.5 v 31k o +25° | 5.00W | 2,0% 08V av —G00uA 9
A4 2.5 ¥ +125°C | -T5°C [4.TEV 2.0V 0.EV av =5001A T
A= "M QUTEUT VOLTAGE [ v =55°C 00 [ 4.79V 2.0V 0.8V oy 16mi 3
A-3 @ G4 v FER -BEQ | 500V | 2.0V 0.8V ay 16maA B
A=l 0.4 v +18R°C ~TR°C | 4.TEV 2.0V 0.8V av 16maA #
A~3 ran E)UTPU'I' VOLTAGE .4 v -55%C °C | 4.75V |08V 2.0¥ oy T6maA :
A-] (%) .4 v #25°C | -25°C | 5.00% [ 0.8V 2.0v oV 16ma 5
A= 04 v +125%C [ +754C | dFEV |0RV | 2AV av 16mA ]
c-1 " INFUT CUHRENT -1.6 | mA ~HEC 0% | 5.25V 0A4v 11
] TpaFg 3y Ky Ky Ky CLOCK (0.1 -1.6 [ ma +25°C | +25°C | 3.25V LY ' 11
c-1 =1.0 ma | +123°C | +75°C | 5.25V 04v 11
c-1 “g" INFUT CURRENT 4,8 | ma -535'C 00 | 5.25V 0a¥ OV
A~ Bp. Bp -1 5| ma | +eso| vesee | 525V 04V ov
G-1 -4.4 ma | ~125°C +FEC | 5.25V 04V oy
At 1" INPUT CURRENT 40 A | ¥1Z5%C | 75T | 500V 4.0%
T, Tg. I3, Ky, Ka, Ky, CLOCK]
A-1 "' INPUT CURRENT Gl [1%.% -125°C 50 | 500V 4.5Y oy
. Bp
A-6 TURN-ON DELAY on ns 25 | +23°C | 5.00V D, Fid, =80 15
A-6 TURN-QFF DELAY a0 ns +23°C +23°C | 500V e Fa, =20 Ls
A=l TOCGGLE RATE 15 mHie -25°C | +E5°C [ 5.00W 15
-2 OUTPLUT FALL TIME an ns 5510 0% | 4.78% AL, 10, = il 1
IRPUT SET-UF TIME 10 ns +ERMC | 25| 500V L, 1T
NPT TIME, Ty 10 na =255 | «25°C | 500V 13, 14
G- IKPUT CAPACITANCE 3.0 pl 125 125°% | 5.00W 2.0 &
Ty, T3, 93, Ky, Kg, K3, CLOCK|
c-2 INFUT CAPACITANCE 5.0 pt 2570 | +23°C | 500V 2.0¥ &
ED‘ l_‘D
A=E POWER CONSUMPTION 75 132 mWw +25°C +25 JLE0V oy
c-1 TNPUT LATCH VOLTAGE 5.4 ¥ +25°C | +25°C [ B0V 10mA
ALL INPUTE
A-2 OUTPUT SHORT Q@ =20 = mb +z8fe ‘257 | 6.00V oV oy OV
CIRCUrr CURRENT @ -0 - ma +a5°¢ | +25°0¢ | 5.00%| oV oy ov
NOTES:
1, All voltage and capacilance measurements are referenced {0 the ground terminal. 10.  One AC fap-out ia defined ae 50Rf.
Terminals nol speeilically velcrenced ave lefi eiectrically open. 1t.  lnoput current messuraments st d), Jy, &y require that Clock = 0V and Ry be momen-
2. All messutements are taken with ground pin tied to zero volts, tarily grounded, Input current measurements at K, K, K3 requre that Clock = 0V
3. Pogitive curvent flow is defined as into the terminal referenced. ant 31 be motnentarily grounded.
4. Positive NAND Logic definition: "UF" Lewvel = 1", "DOWN" Level - "07. 12, This test guarantees operation fres of input latch-up over the apeclfied operating
5. Precautionary measures should be taken to ensure cacrent limiting in sccordance with power supply voltage range.
Absolute Maximum Ratings should the izolation diedes become forward biased. 13.  fHince logiv “lock-out" occurs on the positive going fransitlon of the clock pulae, the
. Capacitance as measared on Boonton Electranic Corporatinn Madel 754-548 Capacitance logic lovel presunt prior te that edge of the clock need ¢aly remsln present for an

adiitional 10ns {yp.). The logle Inputs need not be stabilized again unil 1008 {typ.)
prlor to the next positive transition of the clock, The clork skew tolerance is there-
for rypically the clock pulse width minue 10ns.

Bridge or equivaient. [ =1 MHz, V. = 3imV, . All pins oot speeifically relerenced
are tied Lo guard lor cepacitance tests. Oulpet pins are left open.

7. Cutpat current is supplied through 2 resistor to graand, 14, Manwiacturer reserves the right to mahke design and process chabges and improve-
F. Outpne sink cuerent is supplied through a resistot bo V.. Tents.,
5. One DC fan=-oul i= delined as G.8maA. 15, Detailed tost conditions [or AC testing are in Secotion 3.
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SIGNETICS

INTEGRATED CIRCUING

8840 DUAL EXPANDABLE AND-OR-INVERT GATE

The 8840 Expandable AND-OR-INVERT Gate may be
used to implement the Exclusive-OR, NOR, or any
AND-OR-INVERT function. It is designedfor highest
switching speed while maintaining high fan-out and
noise margin.

Nodes are provided at the collector and emitter of
the second stage pair. This allows expansion of the

BASIC CIRCUIT SCHEMATIC

Vee

%% 800
p

é‘“‘ % 12k
£

number of input AND terms and hence increased
system usefulness,
Ve O
The compatibly characterized 8806 Expander is
recommended for expansion of the 8840. See cor- v
relation tahle, opposite page. ¢ ‘\‘;lN
N IN
: : V,
Low output impedance in the "1'" and "0" cutput 9
states ensures maximum AC noise immunity at the
output. VED
S
General areas of application for the 8840 include S 300a
half and full adders, digital comparators, and AND- °
OR control logic for inputs to binary clock steering __L
lines. HOTE: 14 of ynil shown Component valuss are typical. ™
Detailed usage rules and specific applications are
provided in Section 4 of this handbook.
ELECTRICAL CHARACTERISTICS {NOTES: 1,2, 3,4,5,6, 19}
ACCEPTANCE LIMITS TEST CONDBITIONS
TEST CHARACTERISTIC . DRIVEN OTHFER
HSUB-GROUP MIN. TYP. | MAX. UnITs | TEMP. | TEMF, ‘cc AND AND oUIFUTS NOTES
53540 R 1) TNPUTE | INPLTS )
4 =5 "1 GUTEVT VOLTAGE 2.6 v =3l 0% 4,75V .4 =]t B, 14, 21
A-3 2.8 v +25°C +ER'C | E.0V 1. 8V -E00uA H, 14, 21
H-4 2.6 v 11z25C +T5°C | 4,75V L8V REIHETE 4, 14, M
A=5 " QUTPUT VWOLTAGE 0.40 v -55°C O"C |1.75Y ' av 2.0V 16mA 4,12, 14
A-3 0.40 v +23°0 +25°C | 5.0V 2.0V 20V 16mA 4, 12, 14
At 0,40 Vi +120°C +75°C | 4,70V 2.0V 2.0V 16mA 9, 12, 14
-1 "o INPUT CURREST =0.1 -1.6 ma -nC e | 5. 25V 0. 40V 13, 14
A-d ~h1 -1.8 mA +23°C + 25" | D20V .40V 13, 14
-1 -0l -1.6 mh ~125°C +7A°0 | D25V {40V 13, 14
A-1 1Y INPUT CURRERT 25 wh +125°C +73°C | 6.0W 4.5V ov 14, 15
A-f TURN-ON DELAY 13 ns BT +25°C | 5.0V DG F.O=20 10, &2
A-fi TURN-OFF DELAY 13 na +EEC +ZEC | A0V 0C.FO. =20 1o, 22
C=2 GUTPLCT FALL TIME o B -55"C oG |4.79V A.C. F.O. =6 11, 22
-2 INFUT CAPACITAKCE 3.0 of H25MC =25°C | 5OV 2.0 7
A-2 POWER CONSUMPTION 0™ aT.a mWW +25°C -23°C | 6. 25V
A-2 (Per Gate) e 17.9 mw 125%C 1255 |5.25¥ v L+, 6
c-1 INFUT LATCH VOLTAGE RATING 6.0 v +25°C -25°C | 5.0% 10mA av 14, 14
A-g OUTPUL SBHORT CIRCULT CURRERT | -20 =71 ma +23°0 +25°0 | 5.0V 0y oy
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"I" QUTPUT CURRENT (ma)

2-39

“0" QUTPUT VOLTAGE (V)

A PACKAGE J PACKAGE
k]
1 m
21 i3
. . 8840
L3 n
1 Fl 3 4 5 & T s 0
7 : F 1
NWoh g
CORRELATION TABLE {8806}
ACCEPTANCE | .. g TIMITS TEST COMNDITIONS
TEST LEST CHARACTERISTIC TEMP. | ) - o
SUB-GROUP NC. MIN.| TYP. MaX. | uUNMITS ?J%SB?J?: ec VC "E CUTPUTE | NOTES
A-2 1 0T INPUT CURRENT AT VC -2.2 -3.65 ma 2070 4. TEV 1.2av 20
A-2 2 TURN-0ON VOLTAGE AT ¥ 0. 85 v +25°C 4,75V 1. 25V 2.5 mA 16mA a9, 21
Al 3 "0 OUTPUT VvOLTAGE 0.4 v +25°0 4,75V 1.25%¥ Z.smA léma 9, 20
A-2 ‘A I QUTFLUT VOLTAGE 2.8 L - 5.0V -200pA 15 00ud =500us 3, 2l
A-2 ) Uit OUTPLUT VOLTAGE 2.8 v +25°C 5.0V - 200pA 0. 5av RELILTEN 8, 2l
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal, 13. To test 0" input current apply 0.4Y to terminal under test and apply 5,25V to the
Tearminals not speeifically referenced are left electrically open. remaining terminal of that input AND gate. Apply 5.25V to the ipput terminals of
2. All measurements are taken with ground pin tled to zeTe vaolts. the sasoriated Input AND gate.
3. Poaiflve current flow 1s defined as inte the terminal referenced, 141, Expamder tormlnzls sre left electrically open.
4. Positlve JAND Logic definition: "UP™ Level < Y1", "DOWN™ Leyel = Yo", 15. To test "1" input rurrent apply 1.5V to ope input terminal of the input AND gate
B. Precautionary measures should be taken to snsure current [imiting in accordance and apply zero volts to the other input terminal of that lnput ANI} gate. Apply 0V
with Abeglube Maximum Ratings should the jsolation diodes become forward blased. ta the loput terminals of the associated input ANTY gate.
6. Messuremcnts apply to each gate clement independently. 16, To test output "IV powet consumption, apply zera volta to both input terminala of
7. Capacitance a8 mcasured on Boonton Electronic Carperation Model 754 -88 Capacl- each lnput AND gate,
tance Bridge or equivalent. = IMHz, Vo = 25mVpemyg. ALl ping not specifically 17. To teet Input latch voltage rating, apply 10maA ro one ibput terminal of the tnput
referenced are ted to guard for capacitance tests, Output pine are left open. AND gate and apply zero volls to the other input berminal of the inpul AN gate,
8. Output source current 1z supplied through a resistor to ground. Apply zero volis to the input terminals of the assoclated input AMD gate.
9. Output sink eurront 8 supplied through a resistor to Vap. 18. This test guarantees operalion Eree of joput latch-up over the specified operating
10, One DC lan-out iz defined a5 0.8mA. wvoltage supply cange,
11, AC fap-¢ut i defined as SOpf. 19. Manufacturer reserves the right to make design and process changes and im-
12, To measure "0 ocutput voltage, apply 2.0V to the [nput terminals of one of the provemeuts.
input AND gates and apply zere volis o the input terminals of the associated 24, Apply worg yolt= lo both iopul terminals of the aszoefated input AND gutes.
Input AND gate. Reverss the input conditions and repeat the meusurement. 21. Apply 0.5V to both input terminale of the associated input AN} gates.
22. Detalled test conditions {or AC testing are in Section 3.,
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SIGNETICS

INTEGRATED CIRCUITS

8848 EXPANDABLE AND-OR-INVERT GATE

The 8848 Expandable AND-OR=-INVERT Gate is de-
signed for the highest switching speed while main-
taining high fan-out and noise margin.

Nodes are provided at the collector and emitter of
the second stage. This allows expansion of the
number of input AND terms and hence increased
system usefulness.

The compatibly characterized 8806 expander is ree-
ommended for expansion of the 8848. See correla-
tion table, opposite page,

Low output impedance in the "1™ and "0" ocutput
states ensures maximum AC noise immunity at the
output. General areas of application for the 8848
include half and full adders, digital comparators

8ASIC CIRCUIT SCHEMATIC

’
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ahd AND-OR contrel logic for inputs to binary clock Ve "
i + O V| -

steering lines, i .

EJ ‘.}
|

Detailed usage rules and specific applications are rweesaanr - NOTE. Compunent valuss are typica.

provided in Section 4 of this handbook. * lanistion giodes

ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4,5, 6, 19)

LIMITS TEST CONTATIONS
AUCEFTANCE
TEST CHARACTERISTIC TEMP TEMP , DRIVEN {ITHER
SUH-GROUP MIN. | TTP. MAX TNITE ‘33848. \13848. Vee AND AND CUTPUTE NQOTES
i . INPUTS | INPUTS

A-5 "1" OUTPUT YOLTAGE 2.4 v -RGHC ¥ 4. THV 0.8V =500 &,14, 21
A-3 2.8 v +25°C +25*C 5.0% 0. 8% EHIOTEY &, 14, 21
A4 2.6 v 1RG0 1753'C 4,75V g AV =500 A &, 14, 21
A-0 YOt UTPUT VOLTAGE 040 v =55C o 4.75v 2.0V 2.0v 16md w12, M4
A-3 0.4 v 12500 +253%C q.0% 2.0V 2.0% HmA #1211
A-d 0.40 v +125°0 IEC | 475y 2 ov Y TEmA #, 12, 14
C-1 o' INPUT QURRENT =01 -1.4G mh =33°C 0*C G523V 040y 13, 14
A=d -0l L& ma +25°0 +25°C .25V LI LIS 3,14
c1 -l -1 i ™ 1125°C -75°C a ¥ 0,40V 13, 14
A4 "1™ INPUT CURRENT 25 ni +125°C T 5.0¥ 4.a¥ o la, [h
A-G TURN-ON DELAY 13 ns +25'C +20°C 5.0V D.C.F.O0 20 1, 22
A6 TURK-DFF DELAY i ns P25°C VRS aoay D.C.FO =20 m, 22
e-2 OUTPUT FALL TIME a0 ng -53"C e 475V AC F.O = § 11, 22
Cc-2 INFUT CATACTITANCE 3.0 pf +25°C -E3°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPLUT "o& 4. & mWw +25°C -25C T, 23V
A-Z (FPer Gate) oUTPUT "1 35.7 mw 250 +25°C 5. 25V v 11, L
-1 INFUT LATCH VOLTAGE RATING 6.0 v +25°C - EC 30V Linnd [t 14, 17, 14
A-2 GUTPLT SHORT CIRCUIT CURRENT -Z0 -0 ms +25°C +23°C 0.0V v [
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4 13 12 Il 10 3 B
ﬂ_ 8848
1 2 3 4 5 [ 7
CORRELATION TABLE {8806)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC TEMP. R . ,
SUB-{iROUP MIN. TYF. MAX. UNITS ]‘EEBES?J% Ve Yo VE QU TPUTE HOTEE
A-3 i "0 INFUT CURRENT AT \"C -2.2 =365 mAa +AGC 1. 75Y L 4oV 0
A-2 2 TURN-ON VOLTAGE AT Vg 0. 85 v -~REC 4,73 1,25V Lama 1éma i, 21
A-2 3 """ QUTFUT YOLTACE 0 40 v £26%C | 473V | 125V | nidma 16ma 4, 20
A-2 4 "1" QUTFUT VOLTAGE 2.8 ¥ +25°C 2.0V ~2{HuA Fh A BT B, 21
A=2 k) """ OUTPUT V{LTAGE 2R ¥ +25%C 5.0V - 2H A 0. 58 -S00uA &, 21
Notes:
All voltage and capaclrance measurements are refevenced to the ground terminal. 13. To best "0 input current apply 0.4V to terminal under test and apply 5,23V to the
Terminals not specifically velerenced are left electrically open. remaining lerminal of that ingut AND gate. Apply 5.23V to the input terminals of
2. All measarements are taken with ground pin tled to zeve volla, the ansoriated input ATID gales,
3. Posiive curvent flow 15 defined as mto Lhe terminal veferencerd, L4, Expander terminals are laft electrically open.
4. Tositive KARD Fogic definitian; "UP™ Level . "1V, "DOWK" Level = "', 13, Ta test "1 input currett apply 4.5V to one input terminal of the input ANIY gate
4. Precautionary measures ghould be taken to ensure curcent llmiking in accordance and apply zero volts to the dther input terminal of that input ANI) gare, Apply OVio
with Ahsolule Maxlmum Ratings shauld the isalatlon diodes become [orward bissed. to the nput terminzls of the asseclated nput AND gates,
G,  Measurements apply to each gate elesnent indepundenily. i, To st pulpul “17' power consumption, apply zero volts to both fnput terminals ot
7. Capaeltance as measured on Boonlon Electronie Corporstion Model 73A-58 Capaci- wuch input ANT} gates,
tance Bridge or equivaient. { IMHz, Vo = 25mV g All pins not specifically 17, Ta test input lateh voltage rating, apply 10ma lo one lnput terminal of the lapuat
referenced are tied Lo guard for capacitance tests,  Output ping are left open, AN gate and apply zoro valts to the other input Leeminal of the nput AND gate.
4. Chutput souree curtent is supplied throngh a resiator o ground, Apply zero volts to the input terminala of the associated input ANT gates.
% Cmipt sink current is supplied threugh a resistor to Vap. I8, This test guarantees aperation free of inpue latch-up over the specificd apetating
L0, Ome L fan-out s defined as O.8maA, voltage supply range.
1t 1 AQ fan—oub it defined as 30ptf. 19. Manulacturer reserves the right to make design and procesa changes and improve-
12, To measure "I culpul voltage, apply 2.0 to the Input lerminals of f the tnput mente.
o, messane o F.“ VOTaES, SPP Y . ° the feut ferm s o _one o fae 2t Apply zero volts Lo the inpul terminals of the associated inpul AND gates.
AnD gates and apply 2ere volts to the inpu! terminals of the assorciated input AND 21, Apply (LB to the Input terminals of the assoclated input AND gstes,
grtes. Reverse the input cotdilions and repent the measurement. 22, Detailed test conditions for AC testing are in Section 5.
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INTEGRATED CIRCUITS

8855 DUAL 4-INPUT

DRIVER

The 8855 is a Dual 4-Input Driver designed specifi-
cally for use in applications requiring high fan-out
to either AC or DC loads. This device implements
the NAND function for positive logic (highest voltage
level = "1"} and the NOR function for negative logic
{lowest voltage level ="1").

An active ouiput structure provides high AC noise
immunity due to its low output impedance in both the
"' and "0 output states. This output configuration
is particularly suited for driving high capacitive
loads such as those encountered in high fan-out sit-
uations and line driving applications.

Output short eircuit protection is provided by a cur-
rent limiting resistor.

Section 4 of this handbook provides usage rules and
applications information for this element.

ELECTRICAL CHARACTERISTICS (NOTES:

BASIC CIRCUIT SCHEMATIC

Vee

6004

NOTE; 4% of unit shown. Component vBluss arg typical.

1,23, 4,65,6 13)

ACCEDPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC . TEME. [ TEMP.| v DRIVEN | OTHER e .
SUB-GROUP MIN. | TYP. | MAX. | UNITS 58555 N8355. Vee weuT | iveuTs OLUTPUTS NOTES
A-G "1 QUTPUT VOLT AGE Z 6 v -56°C 0°C | 4,75V 0. 8Y -1, 8ma A
A-3 2.8 ¥ +25°C +25°C | 5.0V 0.8V -1, A -1
A-d4 2.6 v -125°C +T5°C | 4. 73V 0.8V =1.hma 4
A-G 0" OUTPUT VOLTAGE .40 v “B57C 0 C | 4.7V 2.0V 2.0 A8mA a
4-3 0.40 v 125°C | wustC | soov | 20w 2.0V 48m 9
A-d .40 v -125"C +T5°C | 4. 75V 2.0V 2.0¥ 45m A E]
c-1 o' INPUT CURRENT 0.1 -1.6 ma -55°C 0*C | 5. 23V 0,40V 0,259V
A-B -0.1 -1.8 mai +25°C 12500 | 525V 0, 40Y 5. 25V
C-1 -1 -1.4 mA -125°C +75%C | 5. 25¥ 0, 40v 0, 28V
A-t Y1 INPUT CURBENT 25 B ~125°C +75°C | 5.0V 4.5V oy
A-G TURN-ON DELAY 15 ns 12500 +E5°C | B0V D.C, F.0.=60 | 10,14
A-B TURN-OFF DELAY 15 ns +25°C | +25°c | 5.0V D.C. F . = 60 10, 14
-2 QOUTPUT FALL TIME Bl na -53"C n=C | 4.7V A.C, F.O.=10 1,14
£-2 [NFUT CAPACITANCE 3.0 pl +25°C +25°C | 5.0V 0¥ 1
A-2 POWER CONSUMPTION o 56.8 mw 250 +25°C | 5.25V
A-2 (Per Gate) T 14.7 | mW +25°C +25°C | .25V v
c-1 INFLUT LATCH VOLTAGE RATING B0 ¥ +23°C #2370 | 30V ioma oy 12
A-2 OUTFUT S8HORT CIRCUIT CURRENT | -20 -850 mA 125°C | +25°C | H.0V o av
Notes:
L. &ll voltage and capacitance messuremehts are referenced to the ground terminal, 8. Quiput gourea current 1s supplied through a resistor 0 ground.

Terminals not speciically refarenced are left alectrically open.

All measurements are taken with ground pin tied to zero volts.

Poaitive current flow le defined a5 inio the terminal referenced.

Posilive NAND Logic definition: "UP" Level = "1, "DOWR" Level = 10",
Precautionary measures shoold be tuken to ensure current miting In acecrdarce
with Absolute Maximum Ratings should the isclation diedes become forward blased.
Measurements apply o cach gate elemant Independently.

Capacitance as mezsured on Boonton Electronic Corporation Model 754 =88 Capaci-
tance Pridge or equivalent. = 1Mz, ¥ap = 26mVrgg.  All pine not speetfically
referenced are Hed to guard for eapacitance tests. Ulttput pins are left open.

2-42

9, Qutput sink current is supplied through a resistor to Yag.
10. One DC fan-cut ie defined as D.8ma,
11. (e AC fan-out iz defined as Sopl.
2. Thie tept guarantees operation free of Input latch-up over the specifled operating
supply voltage range.
Manufacturer reserves the right to make design and procsss charges and im-—
provements.

Detailed test condllions {or AC testing ore ln Sectlon 3.
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IMTEGRATED CIRCUITS

8881 QUAD 2-INPUT
NAND GATE

J PACKAGE

A F PACKAGE

Alh-A-0302

" NC PULL-LF PROVIDED

The 8881 is a Quad 2-Input NAND Cate with bare
output collectors., Absence of an output pull-up
structure allows the user complete freedom in the
use of the 388l in collector-logic (wired-AND) and
similar applications. Proper pull-upresistor selec-
tion will allow as many as 50 outputs to be tied
together.

Collector-logic, using the 8881, can provide in-
creased system flexibility and lower system cost
due to reduced can count.

Section 4 of this handbook provides detailed usage
rules and collector-logic information for this
element.

BASIC CIRCUIT SCHEMATIC

Voo

o
a L2K

WiN @ H
I
3 i
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NOTE: 1/4 of unit shown. Component values are typical,
"lsolation diode

ELECTRICAL CHARACTERISTICS {(NOTES: 1,2, 3, 4,5, 6)
ACCEFTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
: TEMP, TEMP. v DRIVEN OTHER R T
SUB-GROUR M, TYF. MaX, UNITS 85581 NB8SL e INFUT IFPUTE QUTRUTS NOTES
A=d "1" OUTPUT LEAKAGE CURRENT 25 [TE +125*C +75'C 5.0% v -3
A-B "¢ QUTPUT VOLTAGE 0.4 v -55°C ¥ 4.76% 2.0V 2.0% 1fmA 9
A3 0.4 v +25°C +26°C 5.0% 2.0v 2.0v 17ma, 9
A-d 0.4 v +125'C +75°C 4.75% 2.0V 2.0y 1TmA 9
C-1 “* INPUT CURHENT =01 -l.8 ma -65°C a"C 5,35V 0.4Y 325
A=§ =1 -L.6 mi +25°C +25°C 5. 25V L 525V
-1 -0, -1.8 ['EY +125°C +T5°C 5.35Y 0AY 5.25V
A-4 "L INFUT CURRENT 25 MA +125°C +75°C 5.40Y 4.5% oy
A6 TURN-ON DELAY 20 ns +255C +25HC LRI DCFO, = 30 10, 14
A-6 TURN-OFF DELAY 30 ns +25°0 +26°C 5.0V D.C.FO. - 2D 10 14
-2 OUTPUT FALL TIME 50 s -Gp'C oL EAE ALFLO =8 1L, 12
Cc-I INPUT CAPACITANCE 3.0 [ +254C +2RM H.00 2.0 7
)
A= FPOWER CONSUMPTION OUTPUT 0" 31 mW +25°C +25°C 5,25V
(Per Gate) OUTPLT "1 8.2 mw +25°C +25°C 5.25V ov
C-1 INFUT LATCH VOLTAGE RATING B.{ v +25°C —25°C B.OV 10mA oV 12
NOTES:
1. All voltage and eapacitance measurements are referenced to the ground terminal, 4. Connectan external 1K 11% resistor from Ve to the output terminal for this lest,

Terminals not specificatly refercnced are left electrieally open.

2. All measurements are taken with ground pin tied to zeto volts. 4
3, Positive current flow {6 defined as into the terminal eeferenced, 10
4. Positive NaAND Logic definitjon: "UP" Tevel = 1", "DOWN" Level = ™07, 1
5. Precautlonary measures should he taken to ensure current limiting in accordance
with Absolute Moximum Hatings should the izoiatlon dictes hecome forward blased, iz
f. Measurements apply to ezch gate element independently.
7. Caparilance sz measured on Hoonton Electronie Corporation Model T54-55 Capaci- ]
tance Eridge or equivalent, § = 1MHz, Vie - 25mVpms. All ping not specifically
referenced are tied to guard lor capacltance tests, Oulput pinx vre lefl open. 14

244

. Manufacturer reservesthe right tomake design and p h
. Detalled lust conditions for AC testing are In Section 3,

. Cutpul sink curtent is supplied through a Tesistor Voe.

. Ome NC fan-mut ia defined as 0.dmA,

. Ome AC fan-out s defined ag 50pd.

. This teat guarantese operation free of input Jatch-up over the specified operating

supply veltage range.
and (mprov is




SIGNETICS

IMTEGRATED CIRCLITS

8H16 DUAL 4-INPUT NAND GATE
8H70 TRIPLE 3-INPUT NAND GATE
8H80 QUAD 2-INPUT NAND GATE

These gate elements are a2ll designed for ultra-high
switching speed while maintaining high fan-out and
noise margin, All of the S8H0Q gates perform the
NAND function for positive logic thighest voltage
level = "1"} and the NOR function for negative logic
(lowest voltage level = """},

The output structure utilizes a totem-~pole arrange-
ment which employs a Darlington Pair for active
pull-up. This configuration provides extremely low
output impedance for the "1" cutput state. As a re-
sult, switching times are relatively insensitive to
capacitive loads when compared to single transistor
active pull-ups. The saturating output switching
transistor provides a low impedance driving source
in the output ""0" state, enhancing turn-on times and
providing high fan-out capability.

ELECTRICAL CHARACTERISTICS (NOTES: 1,2, 3,4,5,8, 13)

Yoyt

NOTE: Corponent values are typical.

1. All volrage anil capacitance measurements are referenced to the groumd lerminal,

[LERE N

BN

Terminals not specifically referenced are leit electrioally open. 4
- All measurements are taken with ground pin Hed to zero volis,
. Positive earrent fgw is defined as into the lermina referenced. iq
. Positive NAND Logle definition: "UP" Level - "%, "DOWN™ Eevel  "O". 11
. Precautionary measures should be riken to ensure current limiti in accordance

ng

with Absolute Maximum Ratings should the isalarion dicdes become forward hiased. 1z
. Measurements apply to each gate element independently. .
. Capanitance 38 measured on Roontop Bleetronic Corporation Model 75458 Capacitunce 13

Bridge or equivalent. 1= 1Mlz, ¥y, = 25mVypgs. All pins not specifically referenced

are tied to guard for capacitance tests, Cutpul ping are left open. 14
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LIMITS TEST CONDITIONS
TEME, TEMP.
ACCEPTANCE BAH16 NANi&
TEET SEANTY Nanm It DRIVEN {JTHER
EUTB-GROLUF CHARACTERISTIC MIN. TYF, MAX, UKITS BEH80 Nalsr oe INFUT INPUTS OUTPUTS NOTRES
A5 "M QUTTPUT YOLTAGE 2.6 W o= 9.8v -TaluA R
L] 2.4 v ~25v7 oY FELTEY 5
LT | IR v RV ER 0.8 -TEuA 5
MO " OUTRUT vOLTAGE 0.4 v 1°C 2,0 2.0V 2ot o
A= 0.1 v - 25 2.0Y 2.0y i )
A 0.4 v b B0y 2.0V 2imi a
-1 "o NPT CURRENT -0.1 -2: ma EHE (£ b4V
A= =M1 -2.4 ma +25°0C +20°C 04y
-1 -l =24 Tha LS & bR a4y
-3 "M INPLT CLRRENT ) i +123°C +75°C S.nnv 4.6%
D
A TTURN-}N DELAY 7.0 1 ns RS = anve 500V F.Q. a0 1M, 12
n.C.
TURN-ON DELAY a.0 ng +230C +25"C S F.o, =3 1, la
D.C.
Al TURN-{3FT DELAY TG [11] o +E3°C +23°C .00V F.0, - 30 10,14
noc.
TLULiN-OFF IBELAY 5.0 ns 42950 +25°0 S.00% .05 3 10,14
A
C-z OUTPLT FALL TIME ki) o -33°C 0°c 4,75V F.0 -6 1,14
INPUT CAPACITANCE .0 pl 25" 1untc BN 0¥ 7
A2 FPOWER CONSUMPTION OUTRUT "B 46.2 mW ~23°C +2572 .25V
{Per Gatch QUTEUT 17 1 mw +E23C w250 5.25V v
A-Z2 INPLT LATCH vOLTAGE BATING &.0 v +23°C +25°C 5.00% 1imaA v 12
A= CUTPUT SHORT CIRCUIT CERRENT =47 -8g ma +23M2 <250 5.400% [ o
KROTES:
5. Output source current s supplled through a resistar to ground.

. Cutput sink eurrent is supplied through 2 resistor to Ve,
. {me U fan-out is defined as 0.8mA.

. One AC [an-nut 12 defined as 30pf.
. This test guarantses operation froc of input lateh-up over the specified operating supply

voltage range.

. Manufacturer rescrves the right to make depign andprocess changes and improvements.
. Detailed tast conditions for AC testing are in Section 11

J PACKAGE
8H70J 8HB
(TS 1o =
[LI-] ﬁ [T (L]
1z 12 3 it
1 1 k 11 sl 1 T
s 0s w s - —mn
4 LI 5 r— ' T}



SIGNETICS

INTEGRATED CIRC LTS

3
8890 /8891 HEX INVERTER Y
i

A AND F PACKAGE

O wde
0 i:g:
4. b,
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G PACKAGE

[ s

DESCRIPTION

The 8890 HEX INVERTER provides high switching
speed while maintaining high fan-out and noise
margin.

The Totem=Pole output structure provides ex~-
tremely low output impedance which provides
high AC noise immunity. The saturating out-
put switching transistor provides a low im-
pedance driving source in the "0" output state
enhancing turn-on times and previding high fan-
out capability.

Qubput short-circuit protection is provided
by a current limiting resistor.

The 8891 HEX INVERTER provides high switching
speed while maintaining high fan-cut and noise
margin,

ELECTRICAL CHARACTERISTICS (NOTES’

CIRCUIT SCHEMATIC

The bare ¢ollector output allows collector
logic (WIRED-AND) to be easily implemented.

Yoo

1,2,3,4,5, & 10)

8890
ACCEPTANCE LIMITS TEST CONDETIONS
TEST CHARACTERISTICS TEMP°C v
SUBGROUP MIN TYP max  umMIT [ o | S8 | DRIvEN inpuT | OUTPUTS | NOTES
LB 1" Qutput Voitage 26 - - W -55 u] 4.75 0.8v B00uA L]
A3 28 - - Y +26  +25| 5K 0.8v 500w &
Ad 26 - - W +125 +75] 475 0.8v 500uA ]
A5 "0 Qutput Voltage - - 04 v g8 0 478 2.0v 16mA ?
A-3 - 04 v +25 #25 | 500 2.0v 16mA i
A4 - - 04 v +125  +75 | 4758 20V 16maA 7
C-1 0’ tnput Current 0.1 - 16 A -Bh o] L 04y - -
A3 0.1 - 1.8 mA +25  +26| 525 0.4v - -
ci o1 - 1B mA +1256 +75| {15 o4y
A4 1" Input Current - - 25 HA +126  -7% | BOD 4.5V - -
A Turn-On Oelay - - 15 s +35 25 5.0 - DCFO=20] 8.13
L) Tum-f Delay - - 22 ns *25  +25 500 - OCFD =20 | 813
c-2 Output Fall Time - - 50 ns B50 4.75 - ACF(O =6 g.13
A2 Power /Current Consumption
Per inverter: Outpur 0" - - 36 mWima | <25 +25 5.25 - - -
A2 Pat Inverter: Qutput 177 - - 17 mWimA | ~25 +25 525 oy - -
A2 Input Latch Yohage £.0 - - W +25 +25 5.0Q 10m &, - 11
A2 Duiput Short Circuit Current -20 - 70 mA +25 +25 5.00 v LAY -
A-2 Input Clamp Voltage 15 W +725 +25 R0 -12ma - -
887
A 1" Dulput Leakage Currenl - - 250 A #1256 475 | 500 a.8v - 12
A-B 0" Cutput Voltage - - 04 ¥ b8 o] 475 2.0v 16mA 1
A-3 - 04 v +26 +25{ 5.00 20V 16maA 7
Ad - - 04 W +125  +35] 47% 20v 16ma 7
c-1 “0" Input Current 0.1 - 16 mA a0 525 o4y - -
A-3 0.1 - 1.6 mA +25 +35 | 525 0.4y - -
c1 0.1 16 ma +128  +75 | 525 0.4y - -
A 1 Imput Current - - 25 A +125  +75 | B0 4.6V
Al Turn-On Delay - - 13 s +25 +25 | 500 - GCFO=20} B, 13
AB Turn-CH Delay - - 45 ns +25  +256 | 600 - DCFO=20 | 813
Power Current Consumption
A2 Per Inverter: Qutput 0" - - 316 mWima | +25 +25 5.25 - - -
Per Inverter:Output “'1* - - 9/1.7 mWImA | +25 +25 528 ov - -
A-2 Input Latch Voltage 6.0 - - ¥ +25 423G 5.00 10mA - 11
A2 tnput Clamp Voltaga - - 1.5 v +25 +26 5.00 12mA - -
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SIGNETICS

8H20
8H21
8H22

INTEGRATED CIRCUITS

PRELIMINARY SPECIFICATIONS

DUAL J-K BINARY ELEMENT
DUAL J-K BINARY ELEMENT
DUAL J-K BINARY ELEMENT

The 8H20 is a high speed §-K Binary which uses
stored charge techniques to effect the toggling action.
This type of clocking technique provides all the
advantages of level sensitivebinaries and retains all
the speed/power advantages of rate sensitive
binaries. Thisbinary is designed to toggle at fre-
guencies from near DC to greater than 50MHz.

The change of state is caused by the negative logic
transition of the clock input and is effectively
carried out with a clock pulse width of Tns minimum
and up to a maximum 200ns fall time.

There is no hold time reguirement for the inputs.
This means that logic transistions to a logic "1"or
"O" can occur coincidentally with the logic '"1" fran-
sition of the clock input.

The logic states of theJ and K inputs must be stable
when the clock input reaches 2.0V. These must re-

BASIC CIRCUIT SCHEMATIC

main gtable until the clock falls if maximum utiliza-
tion of the binary speed is desired.

Clocking transitions should be avoided when the
asynchronous lines are activated and thedJ and K in~
puts are at logic "1" levels. If this condition exists,
a positive transient will be generated on the output
which is normally at the legic "0" state. The dura-
tion of this iransient may be about 20ns.

The 8H21 features common clock and common ﬁD
lines.

The 8H22 provides scparate inputs for clock, J, K,
Ep and 8pon each binary and is available enly in the
16-pin dual-in-line package.

Applications information and usage rules for these
devices are included in Section 4 of this handbook.

?Vcc

AN

> S 2
» 601 :b BOO I < 2.0K
. 4

«
2.0K &

L

800.0. ¢

vy

80N §

Yy
Y

Noras:

1Tpt

F ¥
vy

1/2 of circuit ahown,
Compénant valuss are typical
* Isclation Diode
I3glation Diede A applicable 1o BH20,
BHZ1 and BH22.
Isolation Diede B applicable to H21
and BH22 onby.
Isglation Diede C applicalle 1o BH20
and 8421 anly.
- Isalation Dlode [ epplicable to BH20,
8HZ21 and BH2D.
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{8HZ2R package
on next page)

A, F PACKAGE
BHZ21A

14 13 12 11

10

8H21Q Q PACKAGES

H-A-066D

8H20Q

8H20
8H21
8H22

ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 14)

ACCEPTANCE LIMITS TEST COUNDITIONS
TEST CHARACTERISTIC TEMPF, | TEMP. —_ -
" MIN.| TYP.| MAX, | UNITS | SeH21 | NuHz | ¥ B g J K |CLOCK| CUTPUT | NOTES
SUB-GROUP seH22 | waHzz | ¢ o o
s8H20 | Naizo
A-5 1" QUTPUT VOLTAGE 1213 26| 3.0 v -55°C wC |4.75V | 2.0W oav | z.ov | 0.8V |PUISE 1.oma | 7,10,17
A-3 23| 3.2 v w25t | v250C |sow | zov | cav | zov | 0.8V |DULSE Loma | 7,10,17
A4 28| %0 v 1200 | +750C |4.98% | 2w | cav | 20w | 0.8V |PULSE Loma |4 10,17
A-5 "1™ QUTPUT VOLTAGE @ 26 3.0 v —REUC v'c [¢.75% | 0.8¥ | 2w 1.0ma 7
A-8 28l 3.2 v <26%C | «25°C |5.0% | o.aw | 2w 1.0mA 7
A1 261 3.0 v +1pgre | «7soc |4tsv | o2y | 2w 1.4m4 7
A-5 i OUTPUT VOLTAGE @ 0.2 0.4 v -554C "¢ [4.75% | 0.8y | 2.40v 24mA 8
A-3 0.2 0.4 v s25°C | +28°C |s.0v | 08w | 2av 24mA 8
A4 [iR] LE ] v «125°C | +715°C |415% | aev | 2ov 24mA ]
A-5 "(" QUTPUT VOLTAGE @ 0.3 0.4 v -5%°C ¢ |4.75v | 20w | oBv | z.ov | 0.5V | PULSE 24mA 8,10,17
A-3 0.3 0.4 v +25%C [ +u5%C |5.0% | zav | tew | zoov ] oouv | PULSE 2d4ma H,10,17
A4 0.3 0.4 v w125°C | o750 [4.78% | nov | oy | z.ov | o.ev | PULSE 24mp 4,10,17
"¢ [NPUT CURRENT
c-1 (CLOCK, 8HZi only) -0.1 -4.8 ma -55*C oo |s.25v 5.25% | 5.25%| 0av
A-3 -0.1 ~4,B mA +25°C | +26°C |5.25% 5.25Y | 5.25¢| 0.4
-1 0.1 -4.8 ma4 | +126°C | +75°C |5.35% 5.25Y [ 525V 04w
-1 {CLOCK, SH20 and SH22 only} -0.1 -2.4 ma -55C oo |s.25v 5.25v | n.2ov| 04V
A3 -0.1 2.4 mA +25°0 | +25°C |5.25V 5257 | .25V Q.4
G-l -0.1 -2.4 ma | +1p50C | +75m0 |5.25% 5,257 | s8] oav
-1 o -t -2.4 mi -55°C ¢ [s.25v | ov 5.26% | 0.4v | B.25V| B.2sv g="1"
A-3 -0.1 E mA +250C | +25%C |5.25% | ov s.asv | oav | sasv| sasv G="
€1 -1 EX ma | +1250¢ | ~15'c [s.26Y | oV 5.26% | 04v | 5.25v| s.anv g="1
c-1 [+ -0,1 “2d mA -55"C oC |5.257 | s.8v| ov 5257 | g4y | s.25v g="1" 0
A3 -1 -2.4 mA +25°C | +25*C |s5.25v | s.z3v| ow 5257 | 04y | sa25v Q="1" 10
c-1 -1 2.4 mA { -125°C | 475°C |5.25V | 5.25v| OV 5.25% | g4v | 535 g="1" 16
c-1 {fp BHI1 only) -0.1 -4.8 mA -5EC e |sasy 1 o0av | OV 5,25V
A-3 =01 -4.8 ma -z5*C | +25tC |5.25% | oav | av 5,25V
c-1 =01 -4,8 ma | +125e0 | +15te |s.25v [ e4v | ov 5,25V
c-1 R BAZZ cmly) -1 -~k mA -BE* oC |5.25¢ | a4y | ov 5.25¥
A% “h1 -2 mA +25°C | e260C |5.28% | 04y | oV 5.25V
c-1 -1 -2.4 mA | ~125°C | +T5C |5.25¥ | dav | oV 5,25V
£-1 (ﬁn &R0 only) ~2.4 mA -BE'C ¢ |5.257 | vav 5,25V
A-3 -2.4 ™A -zsec | +25%C |szsv | 04w 5.28%
-1 2.4 ma | +126°C | +75°C | 5.25V | 0.4V 5.25%
c-1 {5p 8HZL and SHZZ only) -0,1 -2.4 mA -557C vc [5.25% | ov 0.4V 525V
A-1 -0.1 -z.4 ma +ogee | +257C |5.85V § ov T4V 5.25v
c-1 -0, X ma | +125%C | +75C [5.25V | ov ray LRSS
"1 INPUT CURRENT
A fog) 50 pa | +12sc | +rsec 50w 4.5v 0.4V
Ay (K) 50 rA +125°C | +75°C |8.0W 4.5V ooy _
A-4 {Rp, #H21 only) 108 wa | +125°C | +T8oC [s.0v | a5V | o¥ 0,4v Q=
A-d ﬁig 3H2T and 3H2Z only) B ey +LBEMC F TR |50V 4.5V o g=o 134
A-d (3p BHZ1 2ad 8H22 oaly) 50 pa | £125°C | +75°C |50V | oV 4.5V Q= e
A4 {CLOCK &H21 ouly) 400 pa | +1257c | +750c |50 oy ov 45V
A4 {CLOCK SHZ0 and SHEE anly) 200 RA s125¢C | 1150C |s.0v 34 w 4.5V
IMPUT LATCH VOLTAGE RATING
c-1 {CLOCK 8H2L anly) 5.0 v +25*C | +257C |5.5v oy oy itma 12
C-1 (CLOGE SHE0 and $H22 only) £.0 v +26°C | +25°C |55V o o oV 104 12
c-1 Wy 6.0 v +25e0 | +2500 |55V oy |10ma 0.4Y 12
¢-1 K} 8.0 v +25%C | +25*C |5.5v | oy 1ma | 0.4V 12
-1 By 4H21 only) 6.0 v +25e0 | +26%C |55V |loma on4Y = g o
-1 (A SH20 and BH2Z only) £.0 v +25°C | +25°C |5.5% |1oma 0.4V g="0" 10
C-1 B, BH21 and BH22 only) 0.6 v +35*C | r25°C |5.5¥ oy LA, 0.4V Q="
GUTPUT SHORT CIRCYIT CURRENT
A-2 ] -40 -3 mA +250C | +2EC | 5.0V oy o 11
A-2 ] -0 -0 ma +26°C | +254C |5.0v | ov av 11
A-2 FOWER CONSUMPTION (Par Blrary) 65 % mwW | +25°C | -25°C |S.25v ov o
TURN-ON DELAY
[CLOCK o G, T 11) na vegd | rzsC |5.0W D.C.F.Q.=3r| 9,12
B to @) 10 na +2E°C | -25°C 3.0V n.CF.0 = 30| 9,13
By te{ 10 na «25°C | ~25°C | 5.0V D.C.F.Q. = 30| 9,13
TURN-OFF DELAY
(CLOCK 10 @, @ ] ns sase | s25tC [5.0% Do F.0.- 800 9,13
Ry, to B a % +25°C | +257C |5.0v D.CF.O = 30| 49,13
{8 toG) 8 ns +257C | +25°C }5.0V D.CF0.=30] 9,13
A8 TOGULE RATE 50 | 78 MHz | +25C | +25°C |s5.0v DOFO. =3 ]| 5,10
o] MINIMUM CLOCK FULSE WIDTH 2,0 T na +25%C | +26°C | 5.0V BOoFO =5 F 9,18
s8] QUTPUT FALL TIME EL oa -55°C oC | eV ACEO. =6 | 15,15
INPUT CAPACITANCE
c-2 4, K T I3 -l IEFEU W PO aov | 2.0v 16
c-2 By, isHzi, eHzz) 3.0 pf w25°C | +25°C |50 2.0 16
c-2 Ry, 8H20, 9H22) 3.0 ol a5 | seste |saw | 2w 15
c-2 € (8HZ0, 8HED) 5.0 pt +254C | +25°C |50V 2,0V 16
c-2 c, iD {§Hz21) 6.0 pl +g5ec | +250 |50V | v 2.0% 16
CLOCK MODE SWITCHING TEST 200 na s25° | ss°C | 5.0V PULSE|
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MNotes:

e B b

DwH A

. All vulbage and capucilunce measurements are refercnesd to the ground terminal,

Terminrals not specificully referenced arc left electrically open,

. Al measurements are taken with ground pin thed to zero valts,
. Pasitive current flow 15 defined 3r into the termi

1 referenced,
Posltive NANID Logic definition: "UP" Lavel = "1", "DOWN" Level="n0",

- Precautionary measures should be taken ko ensure current limiting in accordance

with Absolute Maximum Ratlogs should the isolation diodes hecome forward biased.
Measurements apply to cach element indepemdentty.
Output gource current iz supplied throwgh a resistor to groond,

. Cutput gink current is supplied through o resistor o Vpp.
. Ome NIC [an-oul 18 defincd as he input of an 8480 or J.8mA.
. When testing the SH20, apply 2 clock pulse prior to measurement to enswre ¢ = 1"

and §f = 70", Clock pulse characleriatics are: PW = 100ms; Pulse Amplitude = 3,0
tr= 10ns; tf = lOns.

Q

11.
12,

13,
1i.

16,
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n
1 Not Allowed

For outpul short gireuil current, tesl one vulpt at o time. For sHE0, Lesd a only,
This test puarantess operation free of input lateh-up over the specified operating
power supply voltage range.

Detailed teet conditions lor AC testing are Ln Sectlen 4.

Manulacturer reserves the right to make design and process changes and improve-
menks.,

. One AC fun-out is dellned us 30pf,

Capacltance 15 measured on Beonten Eleclronic Corporalion Model 75A-8H Capaci-
tance Bridge or cgulvalent. §= 1MHz, ¥y 25mMVeng. All ping not specilically
referanced are tied to guard for capacitance tests. Outpul pina are felt open.

. Conditions shown under J, K, and Clock apply to §/N&H2T only.



SIGNETICS

INTEGRATED CIRCLITS

8H90 HEX INVERTER

J PACKAGE

A

PACKAGE

The 8H90 Hex Inverter is designed for mltra-high
switching speed while maintaining high fan-out and
noise margin.

The ocutput structure utilizes a totem-pole arrange-
ment which employs a Darlington Pair for active
pull-up. This configuration provides extremely low
output impedance for the "1'" output state. As a re-
sult, switching times are relatively insensitive to
capacitive loads when compared to single transistor
active pull-ups. The saturating output switching
transistor provides a low impedance driving source
in the output "0" state, enhancing turn-on times and
providing high fan-out eapability.

Because of the low gutput impedance of this element,
it exhibits high AC noise immunity at the output
which is extremely impoertant in high speed systems
in eliminating erroneous cross~-coupled signals.

Output short cireunit protection is provided bya cur-
rent limiting resistor.

{Package drawings are on the reverse side.)

BASIC CIRCUIT SCHEMATIC

vee

NOTE:

L/ of eireuit shown
Componcnt values are typical.

ELECTRICAL CHARACTERISTICS {NOTES: 1,2, 3,4,5, 6, 13}

LIMITS TEST CONDITIONS
TEMP, TEMP.
ACCEPTANCE BSH1E NEH1§
TEST SEHTO NEAT v DRIVEN {JTHER
SUB-GROUF CHARACTERISTIC MIN, TYFE, MAX, UNITS S8HA0 N&HBo0 ac INPUT TNFUTS OUTPLTS NOTES
A-§ "i" QUTRUT YOLTAGE 2.6 v ~35*C LA 4,76V b8V ~TE0A g
A= £.8 v +35C +25T0 500V 0.8Y =TH0uA -3
And 2.8 v ~125*C +15°C 4,75V 0.8y -THOLA -]
A=3 " OUTPUT YOLTAGE [ ¥ =550 e 4,75V 2.0v S4mA 9
A=§ 0.4 ¥ +25°C +25°C 500 240V 24ma 9
A-4 0.4 v =125*C +76MC 4.76Y 2.0% 2H4ma ]
c-1 “0'" INPUT CURRENT =1 =2.4 ma =55 o 5.26V 0.4V
A=3 =1 -2.4 mA +25* ~25°C 5.25% Ay
C-1 =01 -2 mA +125°C +T500 5,25V bav
A=4 1" INPUT CURKENT ) 2.9 +125°C +75°C 5.00V 4.5V
D.C.
TURN-ON DELAY 7.0 he +25°C +25°C 5,00 F.C =30 14,14
n.C.
TURN-ON DELAY a0 ne +25°C +26°C 500V F.Q. =3 10,14
D, C,
TURN-OFF DELAY 7.0 ne +28° —25°C G005 F.0, =30 10, 14
n.Cc
TURN-OFF NDELAY 5.0 e +25°C -0 5.00% F.0 =3 10,14
AT
C-2 OUTPUT FALL TIME S ne -55°C LAt 475V F.Q. =8 11,14
INPUT CAPACITANCE 2.0 o +E5C +25'C 5.00% z2.0v T
A=2 FOWER CONSUMPTION OUTPUT "0 6.2 mw +25°0 +25°C 52hY
{Per Gate) QUTPUT 1" 1.0 mWw +25°C =23*C 5.25V oy
C-1 INPUT LATCH VOLTAGE KATING 6.0 v +E57 +25°C L0y 10mA 1z
A=2 OUTPUT SHORT CIRCUIT CURRENT ~40 -3¢ mA +E57C +257C & 00 vy oV
NOTES:
1, AWl voltage and ohta are referanced to the ground terminal. B. Cutput source current le supplied through a resistor bo ground,
Terminals not specificilly referenced are left alectrically open. 5. Output slnk curtent ie supplied through a restetor to Vog.
2. All measurements are taken with ground pin tied to zeva volts,
3. Poaitive current flow is defined aa into the terminal referenced. 10, Cme DC Tan-cut ie delined as 0.8mA.
4, Positive NAND Logic definitlon: "UP'" Level = "1, "DOWN™ Leval - "0"",
9. Precautionary measures should be taken to ensure current Lmiting in accondance 11. Gog AC fan-out is deflned a3 S0pf.
with Absclute Maximum Ratings sheuld the isolation diodes become forward blased, 12. This testguarantess cperation frea of Input lateh-up over the specified operating supply
6. Measurements Apply to each gate element independently, voliage range.
c 1 on Beand
L a8 en Electronic Corporation Model 75A-88 Capacitance 13. Manufactirer regerves the right to makedesign and process changes and iImprovements.

Bridge or equivalent. = 1MHz2, Vi, = 25mV . All ping not specifically referenced
are tied to guard for capacitance tests. Output pine are left apen.

14
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Test conditlons for AC testing are the same as far AH30, See Section 3 of Signetics
LCL Handbook.



SIGNETICS

8T18 DUAL 2-INPUT

INTEGRATED CIRCUITS

NAND INTERFACE GATE

A PACKAGE

J PACKAGE

BASIC CIRCUIT SCHEMATIC

The 8T18 is a Dual 2-Input NAND Interface Gate. If
is a high tolow voltage interface gate which provides
translation from up to 30-volt logic levels to stand-
ard logic levels of 5 volts,

The basic gate operates from two power supplies.

2-51

The input structure functions from a high voltage Ve,
supply between 20V and 30V and the second stage
transistors and ocutput structure operate from a
standard 5V power supply.
The output structure fealures active pull-up and
pull-down, providing a low impedance driving sourece
in both "1" and "0" vutput states. This configuration oV,
= . . r = - Kl ot
is particularly suited for driving the high capacitance
loads encountered in high fan-out and line driving
applications.
Section 4 provides usage rulesand applications in- e =
formation for the 8T18. NOTE- 14 of unit shown fomponant walues ary typieal.
ELECTRICAL CHARACTERISTICS {(NOTES: 1, 2, 3, 4, b, 6}
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC TEMP. | TEMP, [ ¥ DAIVEN | QTHER
SUB-GROUP MIN. | TYP.| MAX. | UNITS | om0 Nins ce, oty wpUT | inpuTs | OUTPUTS | NOTES
- "1" QUTPUT YOLTAGE 3.4 v =550 oC 4,75V a0V £.5V -220ph 7
i H ov 3.6 v +25°C +25°C 5,00V 24.0¥ 6.5V -2EEuA T
A-1 3.4 v -125°C *15°C 4.76V 4.0V B.5V -2854A 7
A-h g QUTPUT VOLTAGE .85 v ~55'C we 4,75V 20,08 .0V 9.0¥ 7.2mA ]
h-3 0,35 v +25°C 1250 ROV 20,07 XA 507 T.2mA B
A-d 0,35 v -125°¢ 75 4.75V 200V 8oV 9.0V T.2mA ]
A-5 “0" INEUT CURRENT -0 -1.8 mA -56°C [ 5,25V 24,00 0,35V 0y
A-1 -0.1 -1.8 wmA -25°C +25°C 5.25V 24,0V 35V 30V
C-1 -0.1 -1.8 ma +1260 +T5°C 525V 24,0V b2V Y
A-d “1" INPUT CURRENT 30 KA +125°C +T5°C 5.00v 2.0V 0% ow
A6 TURN-ON DELAY 12 | 20 e +25°0 +25°C 5.00% 24,00 i:‘g —q 5,11
A-d TURN-OFF DELAY a5 | n& F26°E +25°C 500V 4.0V ?'_g: _a 3,11
c-z OUTPUT FALL TIME 78 na -35°C o 4787 24.0v & 5 | wu
L FUWER CONEUMPTION (Ve OUTPUT 47} LS mW rEFNC FES"T 5.25V 4.4V
{Pex Gate) {¥pq, OUTPUT "1 14 | mw | +5C +25°C 5.25¢ 2407 ov
Ve, CUTBUT "0 38.4 mw +25°C F25°C 5,254 24.0¥
{Vagy OUTPUT ™17} T mw +25°0 +256°C 525V 24.0% o
Aag WWPUT YOLTAGE RATING G0 ¥ +23°C 1¥5C 500 4.0V 1008 o
QUTPUT SHORT CIRCUTT CURRENT R ES mA 125°C F25°0 5.00V 24,07 v o
Notes:
1. all voltage and capacitance measurements ure referenced bo the ground terminal. 6. Measurcments apply to cach gate clement independently.
Termlnals not speeifically reiercnced are tefl electrically open. 7. Culput seurce current is supplled throwgh a resistor to ground.
2. All messuremenls are taken with ground pin tied e zero volts, A B i ‘
4. TPoesitive current Oow is defined as into the serminal refercnead. : &tp;trs;nk cur;_r.en; 1:. sur:i;esl ;hn:ugh 4 pesistol W Ve,
4. Pomtive NAND Logic definition: "UF™ Level = "1", "BOWK" Leval - "', - me DL Tan-out s defined STRA-
5. Precautionary measures should be taken ta ensure current limiting in accordance 10. Ome AC fan-out is deflned as S0pf,
with Abzsolute Maximaum Rzkings shonld fhe irolation dlodes become forward biased. 11, Detailed test conditions for AC testing are in Section 3.




SIGNETICS

"l:l_ 8T80 QUAD 2-INPUT NAND INTERFACE GATE
8T90 HEX INVERTER INTERFACE ELEMENT

INTEGRATED CIRCUNS

The 8T 80 Quad 2-Input NAND Interface Gate and the BASIC CIRCUIT SCHEMATIC
8T90 Hex Inverter Interface Element arelow tohigh
voltage elements which provide translation from Vee

standard logic levels of 5 volts to voltage levels of
up to 30 volts,

The 8T80 performs the NAND funetion for pesitive
logic (highest voltage level = "1') and the 8T90 per-
forms the inverting function.

The outputstructure of each element features ahigh
voltage transistor with bare collector which allows Vin©
logic swings up to 30 volts. The bare collector
allows collector logic or wired-AND to be easily
implemented.

O Vour

AW-A-0T23

Usage and applications information for these devices
is included in Section 4 of this handbook,

MOTE. Companent valuss are lypical, —

ELECTRICAL CHARACTERISTICS {NOTES: 1, 2, 3, 4, 5, 6, 10, 12)

ACCEPTANCE LIMITE ) TEST CONDITIONS

TEST CHARACTERISTIC TEMP, TEMP.
* N v DRIVEN OTHER - 3
SUD-GROLP M. | TYE, MAX. UNITS SETH0 NETE0 oo : OUTPUTE | KOTES
28T90 NETS0 INPUT INPUTS

A=d "1 QUTPLUT LEAKAGE CUKRREKT i Te.3 ~12eC +THC LoV n.6Y 7
A-5 "o QUTPUT VOLTAGE 1.0 ¥ =55°C §*C 3.75v 2.0V 2.0v i -1
A-3 10 v +234C +35°C 5.0y 2.0y 2.0V 20mA B
A= 1.4 ¥ +123°C +75°C 1.76% 2.0V 2.0v e2lmA 3
c-1 0" OUTPUT VOLTAGE .35 v 550 oo 1.75V 2.0V 2.0V T.Ema 4,9
C-1 035 v VESM 18570 50V oV 2.0V T.emA BB
Cc-1 030 ¥ -125°C ~THC 4.75V 2.0v 2.0 T.2mA 8.9
C=1 """ INPUT CURRENT -0.1 -1.6 mA -35°C L 025V B3aV 523V
A-d -1 =16 ma +25°C +25°C 5.25% 035V 5,25V
C-1 -0l ~-l.6 ma +125°C +75°C 5.25Y .35V 5.2V
A-d "i" INPUT CURAENT 23 HA +125°C +T5C S0y 4.8V o
A-8 TURN-ON DELAY 35 5% [it3 H25*C +25°C 5.0v 13
A-6 STORAGE TIME 40 5 ns +20°0 290 neY 13
A=2 FOWER CONSUMPTION GUTPUT "0 20.0 mW +25°C *25°C 5,25V
A-2 (Per Cats) QUTEUT 1" 7.9 mWw +BR"C +25°C .20V oy
A-2 THNFUT VOLTAGE RATING 6.0 v +35°C +25°C 5.0V Blpra oy
A-7 OITPUT VOLTAGE RATING A0 v +257C7 +25*C ERILY [ 11

Notes:
1. All voltage and mapacilance measurements are referenced to the groumd terminal. 7. Output leakage current ls supplied through a 2K resigtor ta 0V,
Terminale not apecifically referenced are left electrically open. 2. Output sink cutrent 15 supplied (hrough 3 resistor to 30V,
2. All measurements are taken with ground pin tied to zero volts. %. This tesl applies to #T90 enly.
3. Posilive current flow is defined as into the terminal referenced. 10, “OTHER INPUTS" upplias to BTED unly.
4. Pozitlve NAND Logic deflpition: "UP™ Lavel = "1™, "DOWHR™ Level = "0, ILl. For this lest, connect 2 2K resistor [rom output under test to 41V and a 10pf capacitor
3. Precautionary meastres should be taken to ensure eurrent limitlng it accordanee with from eutput ta grownd.
Absolute Maximwn Ratings should the isclatlon diodes become forward blased. 12, Manufacturer reserves the cight to make denign and p: h and improvements
8. Measurcments apply to each gate olemant independently. L3, Detailed test condltions for AC testing are In Sectlon 3.

A PACKAGE J PACKAGES
l )
=t
et
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SECTION 3-AC TESTING

Verification of the AC parameters guaranteed in
the Elecirical Characteristics tables in Section 2
can be obtained by using the test circuits and load-

ing conditions specified in this section.

The test

circuit and loading conditions appropriate {o each
device in the 8000-series can be determined from

Tahle 3-1.

Please note that the test limits guaran-

teed apply only when the specific circuits and load-
ing conditions indicated in this section are used.

TABLE 3-1 — AC TEST CIRCUITS AND LCADING INFORMATION

Ton ~ Torr pamopray | "inF o T |moLome Lever
LOADING VALUES LOADING LOADING
eLement| o [ To TorF | No. et numr| o ] NearBER
R1| B2 |C1|R1 | R2 |C1 Rl |R2z|C1|C2 c1
8162 2J NOTE 4 5A 150
8415 2B 11K | 210 | 27| 1:1K| 1,01K| 18 | 1B | 15K|210f a7 24 5B 100
8416 2A 16K | 210 { 27| 16K | 1.81K| 18 | 1A | 15K|210| 47| 44 5C 100
8417 2B 11K | 210 | 27| 11K | 1.91K} 18 | 1B | 15K |210| 47| 44 5B 100
8424 2K 16K | 226 | 24| 16K 1.81K| 18 4A 5F 100 3A
8425 2K 16K | 226 | 24| 16K | 1.81K| 18 1A 5F 100 aa
8440 2C 16K | 210 | 27| 16K | 1.81K| 18 | 1C | 15K |210) 47 44 5D 100
8455 24 5K| 70| 75| 5K|1.91K| 18 | 14 | sK| 70| 95{ 92 5C 430
8470 24 16K | 210 | 27| 16K| 1.91K| 18 | 1A | 15K{210| 47| 44 5C 100
8471 2B LK | 210 ] 27(11K| 1,81K| 18 | 1B | 15K|210| 47| 44 5B 100
8480,/90 2A 16K [ 210 | 27| 18K | 1.91K]| 18 | 1A | 15K]|210| 47| 44 5C 100
8481 2B 1K | 210 | 27| 11k | 1.92k| 18 | 1B | 15K |210[ 47| 44 5B 100
8806 2D SK|84.5) 30| 5K|84.5 | 30
8808 2A SK|[84.5] 3¢| 5K(84.5 | 30 5C 300
8815 24 5K | 84,5 20| 5K|84.5 | 30 5C 300
8816 2A 5K |84.5| 30| sK|[s4.5 | 30 5C 300
8821 2P 5K [ 84.5( 30| sK|[84.5 [ 30 4D 5G 300
8822 2P 5K |84,5] 30| 5K|84.5 | a0 4B 5G 300




TABLE 3-1 — AC TEST CIRCUITS AND LOADING INFORMATION (Cont.)

Ton - TorF PAIR DELAY "RATE | FALL TIME |HOLDING LEVEL
LOADING VALUES LOADING LOADING
mement | ot [ Tox Torr | wo | | numemr (No| | NuMBER
R1|R2 [C1]R1 | R2 [Ca Ci
8824 2P 5K |84.5 [30 | 5K| 54.5 | 30 4B 5G 200
8825 ZF 5K |84.5 |30 | 5K| 84.5 | 20 4F 5G 300
8826 2G 5K [169 |18 | sk|16e | 18 4B 5G 100 3A
8827 2G 5K 189 18| s5K|168 | 18 4D 5G 100 3A
8828 21 5K [84.5 [30] 5K|84.5 | 30 5H 300
8829 2H 5K [84.5 |30 | 5K[84.5 | 30 4K 5G 300
8840 2C 5K [84.5 (30| 5K|84.5 |30 5D 300
8848 aM 5K {84.5 [30 | 5K|84.5 | 30 5E 300
8855 24 oK [24.9[90 | 5K| 24.9 | 90 5C 500
8870 2A 5K |84.5 |20 | sK|s4.5 | 20 5C 300
8875 2A 5K. | 84,5 [30| 5K|84.5 | 30 5C 300
8880 zA 5K | 84,5 30| 5K| 84.5 | 30 5C 300
8881 2B 1M (84,5 (30| 1M|84.5 | 30 5B 300
3885 24 5K [84.5 |30 | 5K| 84.5 { 30 5C 300
8H16 2A 5K (86 [18| sk| 56 | 13 5C 300
8H20 2G | 1.6K |56 [1spsK| s6 | 18 4D 5G 300
8H21 2G | 1.6X |56 J1s[1.ekf 56 | 18 4D 5G 300
‘8Hz2 2G | 18K |56 [18}isK| 66 | 18 40 |sc]| so0
SH70 2A | 5K|56 |18] 5K| s6 | 18 5G| 300
8H80 ZA 5K |56 |18] 5K| 56 | 18 5C 300
8T18 2L | 16K |210 |27|18K| 210 | 27 5T 100
8T80 2F | Openl1.43K|30| NOTES
8TH0 2E | Openl.43K[30| NOTE 5
FIGURE A —MEASURING POINTS: t,, t; and PW
[ ; I:‘_"
g
|= NOTE: Input pulse netations apply thru this section
': uniess otherwise specified.
.'I %
FIGURE 1 — PAIR DELAY
1A
3 s61/ 8976/ 3177 8 IneuT
J__ OR EQUAL .
= V%c
s UNITES) UNDER TEST vev
s s
input Pulse: Amplitude = 3.6V, F.W, =
-~ = 350 ns, by =t = 10 ns.
Motes: 1. All rasistor values are in ohms.

2

Alj capacitance values are in plcofarads and include jig and probe capacitance. Capacitance as measured on Boonton Elec-
tronic Corparation Model 75A.58 Capacitance Bridge or equivalent. f = 1 MHz, Vac = 26 mV rms.

. All diodes are TN916.
. Fig. 21 also cantains pulse width test conditions.
. Fig. 2€ also contalns storage tlme test conditions.
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1B

PINLSE
GENERATOR

TEKTRONIX

361/ 3576/ 3TTT
OR EGUAL

€L Voo

C 4 dK £4K

1C

FULSE

GENERATCR

TEKTROMIX
SEI /A6 3TIT
OR EQUAL

INPUT

QUTPUT

iz
P

AW-A- G430

Input Pulse: Amplituda = 3.6%, P.W.
350 ns, t. = 1y = 10 ns.

FIGURE 2 — TURN-ON AND TURN-OFF DELAY

FULSE
GENERATOR

2A
INFUT QUTPUT
PULSE
GENERATOR
* 2.6V far all gates except, 0.8V for 8815,
8875, and 8885.
2B

26V

it TR M L]
iNPUT — - — - - = ———-15¥
Vi (O]
Vayrtl]

AUTPUT = == =

on off

input Pulse: Amplitude = 3,6V, P.W, =
200 ns, 1, = ty = 10 ns for 3400 devices,
Amplitude = 2,6V, PW. = 50 ns, t, =
tf = 5 ns for 8800 and 8H00 devices.

PW measured atr 50% points,

Motas: 1. All resistor values are in ohms.
2. All capacitance values are in picofarads and in¢lude [ig and probe capacitance. Capacitance as measured on Boonton Elec-

3. All cdlodes are 1NS16.
4. Input measuring points are per Figura A, Page 3-2,

3-3

tronic Corporation Model 75A-58 Capacitance Bridge or equivalent. f = 1 MHz, Vae = 25 mV rms.




INEUT

OUTPUT

2C
PULSE
GENERATOR
——
26V
R M ()]
INPUT — ~—
oUTPUT — — |- =
NPUT QUTPUT
Q
20 on of f
28w
PULSE - Input Pulse: Amplitude = 3.6V, P.W, =
GENERATOR 200 ns, tp = ty = 10 ns for 8400 devices,
sin Amplitude = 2.6Y, P,W. = 200 ns, 1, =
tf = & ns far BBOO devices.
= P.W, measured at 50% polnts,
2E INPUT OUTRUT +30V NPUT _}50% | | 1;50%
1,
OUTPUT e ™ 721 T
_\M
D%
Lo Input Puise: Amplitude = 3.6V, P.W. =
] 1 psec, tp = t§ = 10 nsec,
1
1
2F PULSE . .
GENERATOR SEE TEST TABLE | SEE TEST TABLE
— | ——— OLOCK |
540 PULSE |
|
L i
L
\ i
1
JAKIMPUT
2 iz Al
J
1
J OGOtk K —m :ﬁ-—r. z 10ns (2 hp)
Yee— S Ro T\'oc | '
-[-_4 GND e = 30na (201yp)
= | @
z6vo—m TR NPUT
« T — |
= I
= I
|
TEST TABLE | =
TEST NO.| TEST | mPUTA| wPuTB | +2.4v | GrD Q/Q QUTPUT '-SV—'JI ; Ton # Tore
1 tan 181 3 a2 | rLk2 | K ———————
= |
2 tose 104 K Ki, K2 noz |1 I
3 ton 101 v K1, K2 az | 1 Input Pulse: Amplitude = 2.68Y, P.W, =
— 200 ns, & = %4 =5 n=.
4 o411 I 1,02 KiKk2| §
SCOPE er SCOPE
o )
15¥
2G K INPUT \
L PULSE
pz FUTOD fp Yo 5y FOT00 gy W, —f- ot sv
2 ENO——AAA——o u 3] 30 A K} Oz6Y 15V
¢ Q0 QUTPUT ey
Al o] < C gR
_{ J KI l Q73 QUTPUT —
= Tunit uoer = L5¥
PULEE . L TesT [ ton
GENERATOR 2BV
sIa Input Pulse: Amplltude = 2,6V, P.W, =
50 ns, Tp = tg= 3 ns,
Noies: 1. All resistor values are in ohms.

. All capacitance values are in pi¢cofarads and include jig and probe capacitance. Capacitanca 88 measured on Boonton Elec-

tronic Corparation Model 754.88 Capacitance Bridge or equivalent. f = 1 MHz, Vac = 26 mV rmg,

. All diodes are TN916,

Input measuring points are per Figure A, Page 3-2,
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2H

CLOCK 15w 15V
PULSE h— Pw—ﬂl
PULSE Tser-up —“—m—T —v' |
GENERATOR SEE TEST | SEE TEST TEST TABLE ' |
51n  TABLE TABLE TESTNO.| TEST | INPUTA 126V 15V 15wy '
1 N T (@ | a,02.43 | K1 K2, K3 INPUT A
= - Voyr I
torr (00 | KLLK2,K3 | 01,12,43 sV
J CLOCK K Tom
i | K1, k2,K3 | J1,42.03 -
Yec—1 5o on /G OUTPUT Vour {?]3
tgrefat | o023 | kik2K3 Tore - Your t
_L_ GND —15v
= [ 0 - - Vot ()
R2
2.6V 28V
c Input Pulse: Ampilitude = 2.6V, P.W, =
RoT 200 ns, t, = t; = 5 ns.
G INPUT CLOCK
PU|.SE » PULSE GLOCK 1
GENERATOR GENERATOR PULSE 1
518 56 :
redemnean-
i B D INPUT 5 IW'
4
=t ol
i :"“TSETup * 20ns
|
| h
G OUTPUT 1.5 — T * T
2.8V 28V &/Q OUTPY ! on ¢ Torr
--......_.——-..!_
Clock Pulse: Amplitude = 2.6V, P.W. =
200ns, t. =ty = Bns, f=2MHz
D laput: Amplitude = 2,6\ AW, = 500ns,
tr=tf=5ns,f= 1 MHz.
Ton,,
s,
24 Ve Y 1"
1
T 13y I
* INFUT +
R R ¥ \1' PW g
- Ry Vee L | ) 15V
Yo Y ¥ ¥ I
"y oNp Fr fr T 6 < f PW_N |5y
S 8]
i ’
Lol [‘-TQFFU')‘H
= i =
© EXTERNAL Loads for tgn, toff and Pulse Width are
as Tollows:
FULSE . - . =
GEMERATOR Fan-out = 1; R, =6 K&;C|_=22pF
aia Fan-out=12; R_=5008}, C|_= 60 pF
Input Pulse: Amplltude =36V, Width=
= 200ns, tr=t;=10ns, f=1,0MHz
CLOCK 15V
PULSE |
|
| e,
)
a/% ouTPuT |.sv—pli Yon #loff
!
SN R
PULSE , Input Pulse: Amplltude = 3.6V, PW. =
CENERATOR 200 ns, t, = 14 = 10 ns,
S &
Notes: 1. All resistor vatues are in ochms.
2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Elec-
1ronic Corporation Model 75A-88 Capacitange Bridge or equivaient. f= 1 MHz, Vac = 26 mV rms.
3. All diodes are TN916,
4. {nput measuring points are per Figure A, Page 3-2,
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2L

INPUT

PULSE
‘GENERATOR

OUTPUT 26V

————— Vi (1)
INPUT-——I —-——— &5y
Ving 10}
— Vour (H
OUTPUT — — - ———15v
— = Vo O}
ton —™ tore

Input Puise: Amplitude = 24.0V, P.W. =
200 ns, ty = ty = 10 ns,

M INPUT QUTPUT 26V
INPUT — -~ —————— 5V
Wi (00
Vaurtl}
OUTPUT ~ — |- = - — —— L5V
PULSE
GENERATOR == = = ¥our {0}
SR on aoff
= Input Pulse: Amplitude = 2.6V, P.W. =
B 350 ns, tr=13=5 ns
b P.W. measuted at 50% points.
2N Ve
DATA/STROBE 7
Ton/Tott i p STROBE
W cn? ! ':
]
STROSE Ro i TINVERT FOR
PLILSE s 1 1 toft
GENERATOR | T : |
Aoyt — ; 1
510 O Cpl i '
Boyr ——> ! H
Dy - e TO QUTPUTS K j—A—OC2E6Y ! i
= CouT[———> L 1 1
O 2RI ' {
Doyt —— 3
D¢
Dy = Strobe, P.A. = 2.6Y
P.W. = 300ns,50% to 50%
510 PRR = | MH2
tr=1=5ns
L Data, P.A, — 2.6V
CATA - P.W. = 5D0ns
CENERATOR FRR = 500 KH:
1t =t = 5 ns,

Motes: 1. All resistar values are in ohms,
2. All capacitance vajues are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonten Elee-
wonic Corporstion Model 754.-58 Capacitance Bridge or aquivalent. f = 1 MH2, Vac = 26 mV rms.
3. All diodes are TN916.
4. Input measuring points are per Figure A&, Page 3-2,




{Cont'd)
2N s1rose TiMe %

A B

—-1 wmmh— l-—z!cmm—-
! [N |
Isv\I J: |:\|f '.!v* H ?lev
Voo Cp2 i =
s + T [
- Ro . "
1 e — .
FULSE | !
CENERATOR 951 a 5 - f’ -~ L
ot »
sin = cpl %RATE
Boyr [—— R2
1 Dy - —TO QUTRUTS 26V
POLSE o Cour § o Shi A With all outputs inftially “0", output
GEMERATOR & Dout 3 shall have & “’'0°' to **1” transition.
s P B With all autputs Inltlatly 1", outputs
Og = shall have a 1" to 0’ transition.
= Amplitude = 2.6V (from Pulse Generaior)
ty = 1 = bns
2P cLockeDp mepE Vee
QUTPYUT
-1 L .
2l
L5V
Ap Yc %o Re ot
J o} I K} A—O 26V QOR G oUTRUT n
| 5y
INPUT c s ¢l I !
ZR R
Si0L [ P : I
1 | 15V
= B A2 Q OR § OuTPUT T !
26v —lprp —+
OFF
RI i
Input: Pulse Amplitude = 2.6V
Pulge Width = 25 ns
L tr=tg=6ns
CUTPUT
{Cont'd} POLSE
2P oiRecT monE PULSE c GENERATOR
GENERATOR { E:EE;T}
510 ot 51
Iy Sg INFUT
EXCERFT 1
- s = 8822 gy | Lfisv
o Yoo p Rr2 . T
J o I ——0 26V R 1T o 4
L | ’ b isvd 1 Lhisy
28V ¢ 2RI cr — 1 e i
' T e e
- 1
K G ] | II 15V 1 15y
|
= rm—Jl | T
RZ | M |
K02 By | fisy A
. Q
I LD el

Motes: 1.

All resistor values are in ahms.

2. Al capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured an Boonton Elec-
tronic Corporation Model 75A-58 Capacitance Bridge or equivalent, f = 1 MHz, Vac = 25 mV rms,

3. All diodes are TN916.

4, Input maasuring polnts are per Figure A, Page 3-2.




FIGURE 3 — CLOCKED MODE SWITCHING AND HOLDING LEVEL

3A

Py

T\"Lc

FULSE
GEME RATOR

BWITCHING TEST FOR 8424 and 8425

HOLDING TEST
Apply Step 2 onfy.

Apply Step 1 31 Pesition 2 >
$1 Position 1 {8424 &
SWITCHING TEST FOR 8826 and 8827 8425)
Apply Step 1 51 Position 1 51 Position 2 (8826 &
8827)

STEF 1
Apply a single pulse: Amplltude = 3.4V,

P.W. = 200ns, 1 = ;= 75ns,
Qutputs shall change state,

STEF 2

Apply input pulses: Amplitude = 4.5V,
P.W. = 200ns, = t; = 10ns,

Output shall not change state,

Notes: 1. Aii resistor values are in ohms.
2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Etec-

tronic Corporation Madel 754-58 Capacitance Sridge ar eguivalent, f = 1 MHz, Vac = 25 m¥ rms.
3. All dicdes are TN916.
4, Input measuring points are per Figure A, Page 3-2,

FIGURE 4 — TOGGLE RATE

4A é Vo B Vee c
B Vee S0 _ Vee  So Figure 45 8424 only.
EQ Q E” o Input Pulse; Amplituda = 3.6V, P.W, =
Re & Be 5 G0 ng, tp=1=5ns.
Ry € GND Ro € GND
LT L | 7 T L
i - s MM T
GENERATOR L CIRCUIT UNDER TEST
50
1 sc L ] [ L
| I 1
4B A Veo 8 Yoo c ¢ —
! I—T_I_T_"—l Figure 48
d Ve Rp gn K o Ve Ry 5.0 K
PULSE | o 8 ¢ a Input Puise: Amplitude = 2.6V, 8826
GENERATOR P.W.= 10ns, == Sns; G822 and 8824
514 GND GND P.W. = 20ns; 1= t; = Gns, i
L * L
= = CIRCUIT UNDER TEST  ©
B Veo C
4C T g
r——T =7 N N S
| [
| o L 5 0 |
[ S FRp Ro S0 |
| o 5et o Ldsce 02 I GOUTPUT A I | | | | | | I | |
| ¢ c |
= = 1 | |
) Rel Qi Rz G2 8
¥ N I
' | I __T
| | C
I R DR [
Input Pulse: Amplhude = 3.6V, P.W. =
B0 ns, ty =ty = 10 s,
A
PULSE T
GENERATOR
‘%sm

Notes: i. All resistor values are in ¢hms.
2. All capacitance values are in picofarads andg include jig and probe capacitance. Capacitance as measured on Boonton € lec-

tranic Corporation Model 75458 Capacitance Bridge or equivalent. f = 1 MHz, Vae = 25 mV rms,
3. All dicdes are 1N916.
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i
—_
§

I
I
|
|
I3
IN
L

#1. 8825 CONNECTION: B =C|_
#2. 8820 CONNECTION: qg = ¢,

B Voo c
4D 5 % g
Y
|
] | Juyorer
Ro 5 [ a
{42 oz
i 1T
c | B
e i
i c
|
b — Input Pulse: Amplltude = 2.6V
BB27PW.=10ns t,=t4=5ns
8821 P.W.=20ns t,=t=5ns
BH20, 8H21, 8H22 P.W, ~ 7 ns
ty=t=3ns
PULSE
GENERATOR
4E A Vig c 4 (8825}
H U2 B KI K2K3 4 (B829)
S R
i ’ J1 I J1iJu
r- G 3
CGND  J* K" CoOGND J* KF
| £ Ay K s_ [ L[ 1T
L ——3 Noul ——
PULSE 1 = +v =
GENERATOR [ | CiRCUIT UNDER TEST c I | |
S5 |

Input Pulse: Amplitude = 2.6V, P.W, =
A3 ns, ty =ty =5 ns

MNotes: 1. All resistor values are in chms.
2. All capacitance values are in picofarads and include jig and probe eapacitance. Capacitance as measured an Boonton Elee-

tronic Corporation Model 76A-58 Capacitance Bridge or equivalent f= 1 MHz, Vac= 256 mV rms,
3. All diodes are 1N916.

3-9




FIGURE b — OUTPUT FALL TIME

5A Vee _’1'-' —Pw— it i
! i
) ]
1
)
}
Ry Ve !
Ry
ouTPyT ¥ [ L 200er eyt 7 % i S
crb—T !
ci GND 6 T FhLI.TlME—D‘ o
T_o_l !
10% %
PULSE 90% 0% 1
GENERATOR QUTPUT —
28510 Apply the followling input pulse to trigger
T input: Amplitude = 2.6V, Width = 200 ns,
= te=1t5=10 ns, =100 KHz2.
5B
a8
@
PULSE |
GENERATOR P
s UNIT UNDER TEST l
—M
5C \ \
7 9
Wec
INPUT
PULSE
A"—__‘
FULSE [ :
GENERATOR fo Bt GUTRUT i
)] UNIT UNDER TEST I !
2 1§ = 1
=|.- © i
]
—» M FALL TIME
2,6V for all gates except 0.8V for 8815, P
8875, and 8585, input Pulse: Amplitude = 3.6V, P.W, =
200 ns, t, = t§ = 10 ns, Repetition Rate =
500 KHz,
bD

PULSE
GENERATOR

= UMIT UNDER TEST

Notes: 1. All resistor values are in obms.

2. Al capacitance values are in picofarads and include jig and prohe capacitance. Capacitance as measured on Boonton Elec-
tronic Carporaticn Model 78A-58 Capacitance Bridge or equivalent. f= 1 MHz, Vac = 25 mV rms

3. Al diodes are 1N916.
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bE

B

PULSE
GENERATOR

L)

Om

2EVO—9

|}H",— -
o

-

L UNITUNDER TEST

QUTPUT

[}
1

1

]

r

1

1

1

i
.I
1

i

1
,‘— FALL TIME
i

Input Pulse: Amgplitude = 2.6V, P.W, =
200 ns, ty =15 =10 ns.

5F

QuTRYT

—

Vee N
1Q Q1
cl 5 Re o
PULSE L
GENERATOR
18+
28V

e

T OuTRUT

llH

¢ 5 Rp
T

UNIT UNDER TEST

5G

QUTPUT

Moe

T QUTPUT
Yoo

c

o

I

e

PULSE

GENERATOR

UNIT UNDER TEST

s51a

Rp: Sp. J, and K inputs tle to Ve, T and
R inputs tie to OV,

bH

QUTPUT

b3
13

QUTRUT

o

e fp
C Oc

1

PULSE
GENERATOR

|||—| |—w—-—o

UNIT UNDER TEST

5378

LY

0%

I
|
A o%
|
1
|
FALL
TIME_HI ?‘_

tnput Pulse: Amplitude = 3.6V, PW. =
200 ns, te =ty = 10 ns.

Notes: 1.
2,

3.
4. Input measuring points are gar Figure A, Page 3-2.

All rasistar valuas are in ohms,

Adl capacitance values are in picofarads and include jig and proba capacitance. Capacitance as measured on Boonton Etec-
trarnic Carparation Maode| 75A .58 Capacitance Bridge or equivalent, f= 1 MHz, Vac = 25 mV rms,

All diodes are 1N91&6.
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51

QUTPUT

FULSE
GENERATOR

Input Pulse: Amplitude = 24.0V, P.W, =

518 UMIT UNCER TEST I
= 200 ns, t, =1t =10 ns.

MNotes: ¥, Al resistor values are in ohms.

2. All capacitance valugs are in picofarads and incjude jig and probe capacitance. Capacitance as measured on Boonton Elec-
tronic Corporation Model 76A-58 Capacitance Bridga or equivalent, f = 1 MHz, Vac = 25 mV rms.
3. All diodes are TN916.

4, Input measuring points are par Figure A, Page 3-2.
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SECTION 4 - APPLICATIONS

GATES

This part of Section 1V is devoted to 8000 Series
gates. Input structures, output structures, collector
logic and AND-OR-INVERT gates are discussed.
For quick reference, a table of typical propagation
delays and power consumptions for the 8000 Series
gates is given here:

Typical Typical
Group Propagation Power
Delay Consumption
8400's 25ns 7 to SmW
8800's 8ns 17 to 19mW
8HOO's éns 25mW
INPUTS

TTL Input Structure

The TTL input features the multiple emitter input
structure (@) with a phase-splitting transistor (Qg)
as shown in Figure 4-1,

Q1

e
h-a‘,f_‘____
2 =]
- —_
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8400's R;z6.75KN
8800's Ry :4KQ

BHOG's Ryx25K 51 *Isoletion dicde

Figure 4-1

The only difference between the TTL input struc-
tures of the 8400, 8800 and 8HOC gates Is the value
of the input resistor R1 {shown in Figure 4-1). Thus
the "0'" level input current for the 8400's is 1/2 that
of the 8800's, and 1/3 that of the 8H00's.

The phase-splitting transistor, Qg, serves two func-
tiona: first, it supplies sufficient base drive to Qg
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to cause Qg te turn on rapidly and saturate. Second,
it ensures that the upper transistors, Q4 and @5, and
the lower transistor, 3, remain in opporite states.
This prevents the large power supply current drain
which would result if they zll happened ioc be on at
the same time —- in such a case, the only impedance
in the power-supply-to-ground path would be the 80-
ohm current limiting resistor, Ry.

DTL Input Structure

The DTL input, whose structure is shown in Figure
4-2, is available in the 8415, 8416 and 8417 gates,

:;4I< 133K

o ga5
B4IT

8417 only O-- - - -

Figure 4-2

The 8416 and the 8417 allow for input expansion with
either diodes or diode arrays. Input expansion in-
fluences both DC noige margins and switching times.
Therefore, allowable maximum fan-ins may be set
by switching speed requirements in one application,
and by DC noise margins in another. Turn-on delays
for the expanders increase ahout 3ns per picofarad of
capacitance on the expansion input; this is because
the input resistor of the gate must charge this addi-
tional capacitance before the gate may be switched,
The capacitance of the expanders (8706/8731) is 1pf
per input plus 3pf per dicde cluster. Turn-off time
is not appreciably influenced by the capacitance,
since it will be discharged through the input diode
and low output impedance of the driving gate.

Fan-in will be limited by the leakage current of the
expanders (8706/8731), This current will decrease
the "1" DC noise margin ag a funetion of number of
expander diodes as shown in Figure 4-3.
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Figure 4-3 — "1" Level DC Margin as a Funetion
of Number of Expander Dicdes

Unused Inputs

It is recommended that all unused inputs of 8000
Series gates be connected to driven inputs, This not
only provides the best switching speed, by virtue of
the shunted capacitance, but alsc facilitates hoard
layout, since shorting of adjacent pins is all that is
necessary. The '"1" level input current will increase
by a maximum of 25pA for each input which is con-
nected to a driven input, but the "0" level input cur-
rent is not affected.

Unused inputs may also be tied to Vpe. Connecting
unused inputs to Vee gives the best noise immunity
and results in some speed improvement over open
inputs, If unused inpuis of the 8400 gates are con-
nected to Vi, the connection should be made through
a resistor (5K to 20K).

OUTPUTS

8000 Series gates have two kinds of outputs: active
pull-up and bare coilector, Bare collector devices
are primarily intended for collector logie applica-
tions. Among the active pull-up outputs there are
five types, each of which will he treated separately

If should be kept in mind that, at interfaces where
non-operating (V.. off) gates may be connected to an
operating system, due regard must be given the iso-
lation diode associated with the resistior at the out-
put of the gate. Power supply oufpuis frequently
become a low impedance to ground when the input
power is removed. In this case, gate cutputs will be
clamped positive (one diode drop) with respeet fo
ground by virtiue of diode R. (See Figure 4-4.) In
the case of the 8855 power buffer (¥igure 4-8), the
resistor which is tied to the output acts as a re-
versed bias diode to ground, This resistor diode in
conjunction with the ecllector isolation diode of the
outpui pull-down transistor provides an effective
diode clamp to negative excursions at the cutput.

Voo
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=} 35000
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Figure 4-4

8418, 8440, B470, 8480 Outputs (Active Pull-TUp)

The ouiputs of these types have a 500-ochm series
current-limiting resistor, as shown In Figure 4-5.

Veg
L

24 K{1-7K - 84401

8418

8440
8B40
8480

Figure 4-5

This output structure enables these elements to
achieve DTL performance (speed) at lower than nor-
mal DTL power levels. The effective output imped-
ance of lesg than 600 ohms results in rise times
which are much faster than in conventional DTL (2K
to 6K-ohm output impedance). However, when the
gate is in the "0" state, the upper siage is off and the
power consumption is less than would result if a
passive 600-ohin resistor were used.



The curve of power vs, frequency for the 3480 is
almost flat, which means that virtually the same low
power is usedat all frequencies. This characteristic
is typical of 8400 gates., The "flat" characteristic
is achieved through the special design of the output
structure.

8455 Output {Active Pull-Up)

The second type of activepull-uphas a diode by-pass
around a 200-ohm resistor. This structure results
in higher fan-out, with fast rise-times into heavy
capacitive loads such as the 8424 clock input. (See
Figure 4-6.)

Figure 4-6

8800 's Output (Active Pull-Up)

The third type of active pull-up output siruecture is
the classical TTL design and is found in the 8800
gates, The Darlingion configuration provides a low
output impedance,

Voo

1ol ]
815
BBlG
8840
Beag
8870
8875
8870
8875
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L2 K (900 -
8840 /8844)

AW-n-09F

Figure 4-7
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The low impedance output structure of the 8800s re-
sults in fast turn-off even when driving capacitive
loads. Elements will not be damaged if their outputs
are momentarily shorted to ground.

The 8855 has ulower current-limiting resistor value
{namely 60 ohms)and a 4,.4K-ohm resistor to ground.

Figure 4-8

The "1" level output impedance of one of the 8800
gates may be determined from the slope of the
eurves below. The output impedance (slope) is de-
pendent upon the cutput current. Note that there are
two regions of constant slope. The output impedance
is essentially that of an emitter-follower in the
lower current region. In the higher current region
the output impedance is primarily that of the col-
lector resistor (80 ohms),
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"I"OUTPUT CURRENT (ma}

Al 1R

Figure 4-9

The equivalent voltage source may be determined
from the "Y" intercept of the curves for a given
power supply voltage (Voo). A 1% level equivalent
cutput cirecuit for a typical case is shown in Figure
4-9.



8HOO Outputs {Active Pull-Up)

The output structure of these gates is essentially
the same as that for the 8800'g, except for the lower
resistor values and fhe 4K resistor to ground, These
changes provide the higher speeds of the 8H00 gates.

Vee

Efsson '\?
8HI6
__‘I’_ BHTO
= SHBO
Figure 4-10

8415, 8417, 8471, 8481, 8881 Outputs (Bare-
Collector or Passive Pull-Up)

The second general class of 8000 Series outputs is
the bare ccllector type. Five gates, the 8415, 8417,
8471, 8481 and 8881 provide this cufput structure.
The bare collectors permit the elements to be par-
alleled {i.e. collector logic) with other bare collec-
tor elements. The 8417 also has an optional 4.4K-
chm pull-up resistor available, A detailed explana-
tion of collecior logic and its implementation follows.

Ve Voo
(8417 ONLY}
44K R
34K our
= Vout
$ak
<
Vour
#47 4|
Baal 847

Expansion of 3000 Series Quiputs (Collector Logic)

"Wired-AND" is the nomenclature used by Signetics
to indicate the collector logic function formed by
commecting two or more passive pull-up elements.
The significant advantage of collector logic is that
it provides a new "free" logicfunction, as illustrated
below:

Figure 4-12

Because the new function, f3 = AB+ CD is equivalent
to the AND-NOR gate, it is also frequently known as
"wired-OR."

Allowed Values of RL for Collector Logic Elements

Collector logic can be implemented using the bare
collector elements 8415, 8417, 8471, 8481 and 8881.
The 8417 element contains an optional 4.4 K ohm
pull-up resistor.

1. The maximum value of load resistance (R pqavw)
is determined by the maximum voltage drop
across Ry caused by the total leakage current
which will still ensure a minimum logical "1" at
the common collector node,

Total leakage current 1 (1), . =01 (1), +m 1 (1)

n = Number of commoned collectors (driving
gates)

m = Number of fan-outs {driven gates)

Il TOTAL.!
L
nIly |

Voo -~ Viemm

Ry mMax - nii, +miy

STANDARD CONDITIONS

1. vcc = 5.0V

2. Ili = 25 pA

Figure 4-11
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Figure 4-13



The minimum value of load resistance (Rp, MIN)
is determined from the worst case maximum
logical '"0" state in which only one element is
sinking current. This condition is illustrated
below:

a Voo = VO max

m|= I. bIN Ia, Max - ™ 140,

ETANDARD CONTHTIONS

LD—‘ LV .m sy
2, 10 - 0.5 ma

] [0, yax = WAX. BINKING
I CAPABILITY OF (ONF
| BRIVING GATE
i L_l )
Figure 4-14

Knowledge of the range of pessible values of Ry
for any combination of commoned collectors and
total fan-outs (F.0.'s) is of extreme importance
in any collector logic oriented system. TFigures
4-15 through ~17 for the bare collector gates
8415/17, the 8471/81 and the 8881, respectively,
will enable the system desigher to choose Ry for
any combination of commoned collectors, number
of fan-outs, speed and power consumption.

The maximum load resistance minimizes power
consumption, but at the expense of decreased AC
noise immunity and slow switching specds. The
choice of the minimum load resistance produces
maximum AC noise immunity and minimum
switching speed or minimum propagation delay.
The guaranteed DC noise margine are not effect-
ed if the value of Ry is within its absolute limits.

To use the curves in Iigures 4-15 through -17,
draw a horizontal line out from the vertical axis
at the level of the required mimber of fan-cuts
(m}. Extend the line until it intersects the
R1, MAX line for the reguired number of com-
moned collectors {(n). The line will alsgo inter-
seet the Ry, MiN curve. Drop a vertical from
where it intersects the Ry, pn curve and
another from where it inifersects the Ry, MAX
curve. The range of values beiween these ver-
ticals on the Load Resistor axis is the full range
of Ry, for those n and m values. (Example: for
the 8415, Figurc 4-15, if m = 5and n= 4, Ry,
ranges from 1.1KQ to 4.9K: )
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8440, 8840, 8848 AND-OR-INVERT Gates

These gates provide the collector logic function, that
is, they give an oufput f = AR + CBD. The 8806 input
expander may be used with the 8840 and the 8848
{but not the 8440) to expand logic capability. Input
eéxpansion of these devices will decrease the 0" in-
put threshold voltage in accordance with this curve.

. ® .
£ Vecn473 VOLTS
- TEMP= 23*C
¥ - \
w
8
8 20 N,
o
2
g - S
£ \
£
b -0 \ \
L
=50
Q 2 4 -3 B =]

HUMBER OF EXPANDERS

Figure 4-18

Care should be taken when laying out the lines for
the 8840 and 8848 expansion points to minimize
capacitance and noise pick-up,

The elements can be paralleled, as shown in Figure
4-19 below. Because of the capacitance pick-up and
the current gain of the elements, it is recommended
that only one additional 8840 and 8848 be connected
to another 8840 or 8848,
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8000 SERIES BINARY REFERENCE TABLE

BINARIES

CLOCK
H TRIGGER-
NO. FUNCTION ORGANIZATION o SEPARATE/ SYNC INPUTS | ASYNC INFUTS USAGE
* SLOPE COMMON % A
8424 RS/T Mual AC Megative Separate ﬁc -§c _RD General Purpose
8425 R&/T Dual AC Negative Common R, 5, ﬁD(Cnmmon), 81, | General Purpose
. — = Sync Counters
l - N ",
852 JK Tmial M-5 Negative Cormmon JK Ry, (Commean), SD Contral F/F
. - = Syne Counters
8522 JK Dual M-8 Negalive Separate JK Rp Control F/F
- Syne Counters
88 al M- i v
24 JK Dual M-5 Negative Scparate JK RD SD Control F/F
8825 JK Single DC Positive — JIT KKK Ry, iD Contral F/F
i = High Speed
8826 JK Dual AC Negative Separate JK RD Syne Counters
. . = - High Speed
8827 JK Nual AC Negative Common J K HD(Common), S[) Syne Counters
= = Shift Reg
1 Pogiti ate 3
8823 n Dual DC ogitive Separate D Rp ‘BD Sync Reg
8829 JK Single DC Negative - J4J KKK _RD‘ §D Control F/F
sH20 JK Ial 8C Negative Separate JK T{D Very ITigh Speed
8H21 JK Dual 8C Negative Comtnon JK -RD(CUmmun)ED Very High Speed
SH22 JK Dual 8C Negative Sepavate JK T{D.§D Very High Speed
NOTES:

* Dmal — Two Binaries per pkg.
Single — One Binary per pkg.
AC — Capacitive Coupled Input
DC — Gated Input {Threshold)
M-5 — Master Slave
3C — Stored Charpe

++ Unused J-K, RS, [} Inputs should he
handled the same as unused gate
inputs, except 3825 J und K should
be tied to ground.
swk: Unused S, and Ry, inputs should be handled
the same as unused gate inputs,
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RELATIONSHIP OF BINARY TYPES

The various binaries can be thought of as an evolution
of the original RS/F which subsequently resulted in the
J-K, the [, and the T, in that order. Each successive
type is produced through the addition of NAND gates
and connections as shown below:

From RS/T: To J-K:
[+ 1 o £ a
i)
—
qs o i RO
]
To D: ‘ T To T:
EES al—z m—o
! Rcﬁ—o ncé

Ity

From J-K: o To b o
oy a
g
o—x cé-—-o nca-—-o
6
\ To T:
TO ¢ a0
Kcﬁ——o
]
From D: To T;
el—o al—c
oo o
cé—o ]
CLOCEKING

3424, 8425

The 8424 and 8425 binaries (shown in Figure 4-20}
respond to the negative-going edge of the clock pulse.
The recommended clock pulse waveform is a normally
low-riding, positive-going pulse of 2.5 volts ampli-
tude, 100 nanoseconds wide, with a fall time of less
than 75 nunoseconds. A protective diode is included
at the clock input to limit positive excursions of the
clock line to about 0.5 volts above the power supply,
and to limit negative excursions to aboul -3¢ volis.
The current in this dicde should he limited to 16 mil-
liamps on positive excursions and 1 milliamp on
negative excursions,

In counlers and shilt registers, the 5424 and 8425 will
typically operate to frequencies of 12 MHz,

S_D available on 8425 only
{2 per package}

8424-8425

Figure 4-20 — Binary Logic Equivalent
5821, 8822, 8824

Thesebinaries (shownin Figure 4-21) are DC coupled,
master-slave J-K binaries which respond to the
negative-going edge of the clock pulse. The clock
pulse should be a minimum ow 20ns wide. Trigger-
ing is independent of clock pulse fall time, The
master section of thebinary is enabled when the cloclk
is high and will accept the J and K information at its
inputs which must remain stable while the clock line
is high. The information is transferred from the
master to the slave when the clock pulse falls.

BAZ1l — 8822 — 8524
NOTE: The direet set input oot available on 8522,

Figure 4-21

8825, BE28

The 8825 (Figure 4-28} and 8828 (Figure 4-23) re-
spond lo the positive-going edge of the clock pulse.
The logic inputs are locked out once the clock is high,
thus preventing more than one transition of the binary
per clock pulse.

Ba2% 5 Ry

Figure 4-22
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Figure 4-23

8826, 8527

The 8826 and 8827 (Figure 1-24) respond to the
negative-going edge of the clock input., The recom-
mended clock pulse waveform is a positive-going
pulse that is at least 10 nanoseconds wide at the 2.4-
volt level, and has a [ai] time of less than 50 nano-
seconds. If the amplitude is 3.6 volts, the fall time
should be less than 75 nanoseconds. The clock pulse
width must be limited to 1.0 microseconds maximum
when the J and/or K inputs arc a logical "0". For
example, there is no restriction on the maximum
pulse width of the 8826 when i is being used as a
ripple counter, since the J and K inputs are both ata
logical "1" level,

8826/8827

X

=1
Eel

CLOCK

Figure 4-24

B829

The 8829 binary (Figure 4-25) responds to the
negative-going edge of the clock pulse. J-K infor-
mation is logked out of the master once the clock has
risen, thus preventing system errors due to clock
skew. The recommended clock pulsc waveform is a
positive-going pulse at least 15 nanoseconds wide at
the 2 volt level with rise and fall times less than 150
nznoseconds.
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Figure 4-25

8H20, 8H21, 8H22

These binaries are triggered on the negative-geing
edge of the clock pulse. The recommended wave-
form is a positive-going pulsc at least 10 nano-
seccnds wide at the 2.4 volf level, with 2 maximum
fall time of 200 nanoseconds, A typical logic dia-
gram for these devices is shown in Figure 1-26.

BHa0, 3H21, 8H23

o
[=}

1, | o —+CF
% T—E

CLOCK

Tigure 4-26

SYNCHRONOUS INPUTS

8424, 8425

The logic levels to R, and S, inputs should be at

their final values before the clock pulse rises and
should remain stable while the clock pulse is high.
{(I'or logic diagram, see Figure 4-20.)



If the Rcand 8o logie is to be changed when the elock
is high (rcfer to Figure 4-27), two factors must be
considered: the device driving the clock must have
a low enough source impedance to supply sufficient
charging current so that changing the S and Ry in-
puts will not cause false triggering through the
capacitors. {Devices in the 8000 Series with active
pull-up outpuis are recommended,) Second, if the
elock line is normally high, the logic lines should be
stuble for at least 1.5 microseconds before the fall
of the clock.

RIDING ¥
e T\
HISH RIDRG “"—\___/_\_/—
CLOCK gy

AW h-OI

Figure 4-27
Because the 8424 and 8425 have inverting logic syn-
chronous inputs, the AND function is available at the
NAND gate outputs, and the AND-OR functions are
directly available at the AND-NOR gates, as canbe
geen {rom the figure below.

B ozAR ]
Be +CD+EF o "COHEF

AW oA-L0ID

Figure 4-28
8821, 8822, 8324

The J and K inputs must remain stable while the clock
is high, but they may change coincidentally with the
rise and fall of the clock pulse. (For logic diagram
see Figure 4-21.)

8825, 8829

Logie levels at the J and K inputs should be stabilized
at a logical "1" or "0" level at least 10 nanoseconds
before and after the clock pulse rises. Logic levels
at the J and K inputs should be stabilized at the logi-
cal "1'" or "0 level 25 nanoseconds before the clock
pulse rises and should remain stable for 10 nano~
seconds after the clock pulse rises. Unused J and K
must be tied to ground. (For logic diagram, see Fig-
ure 4-22 and 4-25.)

B8246, 8827

Logic levels at the J and K inputs should be stabilized
at a logical "1" oxr "0" level before the clock pulse
riges and gshould remain stable until the c¢loek pulse
falls. {(For logic diagrams see Figure 4-24.)

83828

Logic levels fo the D input must be stabilized ata
logical "1" or "6" 20 nanoseconds before the clock
pulse rises. The D input is locked out approximately
10ns (one gate delay) after the clock pulse exceeds
the clock input threshold, The D input must there-
fore remain stable for 10 nanoseconds after the
clock pulse rises. (For logic diagram see Figure
4-23.)

8H20, 8021, 8H22

The logic states of the J and K inputs must be stable
when the cleck input rigses, and must remain stable
until the clock falls.

ASYNCHRONOTUS INPUTS

8424, 8425

The direct SET (8p) and RESET (Rp) inputs are acti-
vated by the "0'" logic level. {For logic diagram see
TFigure 4-20.) If the clock falls when S and Ry are
baoth low, 2 positive-going spike of approximately L20
nanoseconds and 2,6 volts amplitude will appear on
the @ cutput. Conversely, if the clock falls when both
R and Spare low, a positive-going spike will appear
on @, When not used the Rp or Sp input should be
tied to Voe. The Rp input may also be connected to
the @ output if this is more convenient. Thig con-
nection must be considered a less of 1 for the "1"
level fan-out and negates the output isolation.

8321, 8822, 8824

Asynchronous inputs are activated hy a 0" level and
are indepondent of the state of the clock. (For logic
see Figure 4-21.)

8825

A logical "0" on the Sp, line sets the Q output to a
logical "1". (For logic diagram see Figure 4-22.)
A logical "0" on the Ryy line resets the @ output to
logical "0". The clock input must be low when acti-
vating 8, and Rpy- U the clock is high when activating
these two inputs, both outputs may go to logical "0V,
In addition, when Sp, or Ry, are subsequently reacti-
vated, the binary will return to its original state
(prior to Rp or SD activation ).



8826, 8327

A logical "0" on the RESET (Rpy) line resets the Q
output to a logical "0". (For logic diagram see Fig-
ure 1-24.) For the 8827, the S8ET (Sp) line sets the
Q output to a logical "1". The R and S lines may
be activated regardless of the state of the clock. If
the clock falls while Ry, is a logical "0" and J is a
legical "1", a pusitive-going spike approximately 150
nancseconds wide will appear at the @ output. If the
clock falls when K is a logical "1" and 8py is a logical
""", the positive-going spike occurs on Q.

8528, 8829

A logical "0" on the SET line sets the @ output to a
logical "1", (Logic diagrams in Figures 4-23 and

4-25) A logieal "0" on the RESET line sets the Q
output to a logical '"0". The SET and RESET lines
may be activated regardless of the state of the clock
or the J and K inputs,

8H20, 8H21, 8H22

The 8y, and R inputs are activated by logical "0™'s,
They may be activated when the clock line is high or
low; if the J and K inputs are at a logical "1" (both
or ¢ither), a positive-going spike will occur at the
output. The duration of this spike will normally be
about 20 nanoseconds.

MONOSTABLE MULTIVIBRATOR

8162 MULTIVIBRATOR

The 8162 is a one-shot multivibrator with comple-
mentary outputs and optional 500-chm load resistors.
The output pulse width can be conveniently adjusted
to conform fo most one-ghot application requirements,
The 8162 provides high output duty cycle (75%) and
complete isolation of the timing stage and the ocutput
stage, resulting in good fall time even with wide pulse
width.
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Figure 4-29

The 8162's clock can be driven by an 8000 Series
element; the inpul iz congidered to be 2 AC loads {100
picofarad). The clock pulse width ghould be at least
50 nanoseconds wide, with a fall time of less than 75
nancseconds.

When the gate input is low, the clock line is enabled.
The clock is inhibited whenever the gate input is more
positive than the clock input. Therefore gate input
driver must have a higher ocutput voltage than the
cloek driver.

The 81582 provides complementary outputs with passive
3K-ohm pull-up resistors. This allows collector logic
with the DCL bare collector gates (see discussion of
8415, 8417, 8471, 8481 and 8881 gates).

An optional 500-chm pull-up resistor is provided at
each output, to be used when driving heavy capacitance
loads where rise times must be maintained,

The 8162 design employs a 30 picofarad timing
capacitor and an optional 1.5K-ohm timing resistor.
The output pulse width may be varied by appropriate

connections at the C,, R,, B and B— terminals.
Y Ty ¥

Use the following equations to obtain a desired pulse
width: .



A,

with internal resistor Ry, connected to vcc’
PW = (0.85)(Cx + Cipth(10™° sec/if)

with external resistor Ry (> 1K) paralled
with internal resistor Ry comnected fo Vg

(0.85){Cy + Cinp)(Ry) msec/uf)
PW =
1.5K + R);

with external resistor Ry {0.5KR2< Ry <4.7K)
connected between R and V., internal
resistor Ry not connected:

{0.85)(Cx + Cint}(By) msec/uf
PW =
1.5K

4-12

where:

PW

pulse width. Pulse width tolerance
using the internal resistor R, is
about *25% (unit to unit variations) .
Using external timing resistor R,
a tolerance of less than =10% may
be obtained.

it = internal capacitance, typically 30pf.

external capacitance in microfarads
connected between CT and RT.

external resistor connected between
RT and Vc o



INTERFACE ELEMENTS

8T18 Interface Element

The 8T18 provides an interfacc from high level (30-
volt) inputs to low level (5-volt) outputs, and thus
complements the 8TS0 and 8T20. A typical applica-
tion is shown below:

wLe 2

HIGH VDLTAGE yte Vgp SOV
SHESTSTEM R
OTHER - ! OTHER
Phry eTes } BOG0
LEGIC | ! ora Leeit

—

Figure 4-35*

awean 2l

The Vo is returned to a power supply of 20volts

or more. If v voltage exceeds 30 volts,a series
current limiting resistor (to limit current to less than
2 milliamps ) or a 20 to 30-volt Zencr diode {shunt)
must be used. The inputs of the 8T18 are rated at 50
volts reverse breakdown. The threshold voltage of
the 8T18 (6.5 volt minimum) is independent of temp-
erature since the various internal junctions are
equal in number and opposite in polarity. Thus the
8T18canbe used as an accurate high-level threshold
detector,

*Figures 4-30 through 4-34 have been deleted.

8T8&0, 8T90 Interface Element

The 8T80 Quad 2-Input NAND Gate and the 5T90 Hex
Inverter provide low level {5-volt) inputs and high
level (390-volt) outputs. A curve of typical output
currents vs. saturation voltages at three temperatures
is shown below:

50

25*

Vg 15OV

440

—E&=

)74
V4
/

0 / 7

0 L4

0

20

TUTPUT CURRENT {mA|

[+ 08 08 G 1.2 L4
"0" QUTPUT YOLTAGE { VOLTS}
Figure 4-38
In designing for maximum current, the maximum de-
vice dissipation rating of 167 milliwatts at 125°C must
not be exceeded. Each gate draws 20 milliwatts from
the V. power supply when turned on with "0 level
collector current. If all six inverters are on at the
same time, the device is digsipating 6 times 20 = 120
milliwatts, Theyefore 167 minus 120 or 47 milliwatts
are available for collector circuit dissipation. The

sensitivity is typically 5mA/volt at a 1 volt ecollec-
tor saturation level. Additional applications may be

found in the "Sub-Systems' portion of this section.



SUB-SYSTEMS

Fellowing are some typical sub-systems which can
be implemented with 8000 Series elements, Further
information on sub-systems may be obfained from
Signelics Applications Department.

COUNTERS

Synchronous BCD Decade Up Counter

This design (shown in Figure 4-38) utilizes the
built-in AND gates of the 8825. The first stage is,
implemented with one-half 8828 (D) binary as a part’

saving. Both the 8825 and 8828 are positive edge
triggered binaries.

Synchronous BCD Decade Up-Down Counter

Any J-K binary may be used in this design(shown in
Figurc 4-39), although dual binaries are recom-
mended in order to minimize part count,

Asynchronous BCD Decade Up Counter {Low Power)

8400 elements can be used for low-power BCD
decade counters. This one {(shown in Figure 4-40)
incorporates 8424 Dual RS/T Binaries and an 8480
Quad 2-Input NAND Gate,
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Asyuchronous Divide-By-16 Up Counter

This eounter (shown in Figure 4-41) makes use of
the 8828 Binary which is leading edge triggered.
The clock must therefore be driven by the @ output
of the previous stage fo perform the up count. If a
down count is requirced, the clock must be driven by
the @ output of the previous stage. This applies to
all leading edge triggered systems. Speeds of this
8828 counter are typically 25MIiz,

Synchronous Divide-By-32 Up Counter

In this counter (see Figure 4-42), the firs{ two
gtages are implemented with dual J-K flip-flops as

a part savings, The third and fourth stages utilize
the 8829, which requires no external gating because
of its built-in AND gates. The fifth stage, another

8829, requires only one external NOR gate.
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Binary Up-Down Counfer

This counter {see Figure 4-43) is a modified ripple
type counter which can be switched from up to down,
or down to up, without causing incorrect counts,
Whenever the clock line is logical "8", all flip-flop
clock inputs are unconditionally logical '"0". The
gating structurefor each flip-flop is the same, hence
it is very simple to add stapes to the counter.

Dual J-K, or RS/T, binaries may be used. They
must be connected in the T configuration discusged
under "Binaries."

5-Bit Ring Counter, Sclf-Starting and Corrccting

This ring counter (see Figure 4-44) features low
package count, high speed operation, and self-
starting and correcting. Self-starting and correcting
is accomplished by the gating structure in the feed-
back loop. The gates enter "0"s into the A binary
until all inputs to the 8816 gate are "1"s. At that
time, all binaries are in the '"0" state except the
binary thal is not connected in the feedback lcop.
The next clock pulse loads a "1" into the A binary
which is the first state in the truth table. The
counter can be implemented with any dual J-K or
RS8/T hinaries,
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R
1/4 BRSO 144 BBED L) -
B
¢ @ —_———
144 8880 ! 13 BBTC
CLOCK N I CLOCK OUT
Figure 4-43
1/4 BSBO 1/2 B8I6
|
[
A B C o |E TRUTH TABLE
[ A B ¢ D E
J Q J @ 2 — 4 4 o T o6 0 o0 o
L] 1 1] [N
A e € b E a4 1 ¢ 0
l Lil o [+] 1 o
LK Q) K [+] K K o] K I LI I T |
¢ z c < & 1T 0 0 0 0
CLOCK, T T T I T
Figure 4-44
Py B ¢ D E
- ‘ TRUTH TABLE
A B C D E
[LEE U ] 6 0
. 1 (LI 0 [H
J o J Q J J Q J o 1 1 0 0 o
1 1 1 [H] ]
A B C 1] E 1 1 1 1 0
174 BEBS R
L1 I 1 L 1
LI 2] K or g o L ] K C 3 e o 1 1 1
T 7 iy kY s 8 o0 1 1
] )] 0 [ 1
L] LIl [T 1} o
CLOCK
Figure 4-45




Twisted Ring Counters

Twisted ring counters provide a count of 2N for N
binary bits. This is generally accomplished by feed-
ing back Q@ to K and @ to J. In some instances, the
counter may have sub-loop conditions other than
those shown in the truth table. To avoid these con-
ditions, a self-correctiing configuration such as that
shown in Figurc 4-45 should be used.

To arrive at this configuration, use the following
procedure:

1. Run one feedback loop from the last bit G to the
first bit J.

2. Take the nexi largest integer above h, where N
is the mumber of binary bits, and run that many
feedback loops from § to the NOR gate. The loops
are connected by starting with the last bit and
working back, In Figure 4-45, N is 5, s0 5/3 is
1-2/3, and the number of feedbacks requiredis 2,
Hence, feedback loops are connected from thelast
and next to the last Q5. If N were 6, the number
would be 3.

Counters in Cascade

The cascade configuration is applicable for either
the 8280 or the 8281 {BCD mode shown in Figure 4-
46). Some applications require a ccunter which
counts a foreshortencd scgquencc on the first eyele,
hut on subsequent cycles counts the full sequence.
The 8280 and 8281 are well suited to these applica-
tions: the starting count is simply preset, then the
normal modulus feedback is allowed to occur for
modulus counting.

fs2 /0 f/20Q fA00
ch ] 4] CE a 1
INPUT (f) —C; 8280 [ azao
r’soa De Oc Do ”05 Da 0gCc Op
FRESET
CONTROL i

PRESET DATA FRESET DaTa

Figure 4-46

Count, Siore and Decode

The count, store, and decode operaticn illustrated in
Figure 4-47 shows the suitability of the 8280, 8281,
§270, 8271, and the 8T0l for these purposes. The
parallel transfer to the storage element can be made
synchronous with the elock and accomplish a parallel
transfer during the normal counting interval of the
counter. This technigque is gometimes used to obtain
time differences since the count stored can later he
subtracted from the final count of the counter; or it
can be decoded and displayed as shown.

Variable Modulus Counter

Both the counting and the unique parallel entry capa-
bilities of the 8280 and 8281 counters are utilized in
the variable modulus counter ag shown in Figure 4-
48. A variable modulus counter is one which can be
made to count by anynumber. For the counter shown,
any modulus between 1 and 160 may be used, Larger
moduli requnire only an increase in the number of
counting elements.

HIGH VOLTAGE
INDICATORS
TD DECODER
8701 —
- = ENABLE DaTa [2 8 C© O
Cz SHIFT  B270/627T1
,9280/8281 Rplo—
STORE 43 1, ba Dc Dp 1 s Oy O¢ Op
= 1
p
I A B G D
4 B C D cs
€ 8280, 826! 10 g, Beso/é28l L . TO
COUNT ——— () RDP—F—-VCC o Da Dg Oc Do Vee
CLEAR - = = =
CLEAR
Figure 4-47
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The variable modulus is attained by using the last
count in the natural sequence of the counter to force
the counter to a state corresponding to the first
count in the sequence of the desired length. For ex-
ample, if we want fo divide {(count} by 17, we would
have to detect the 159th count and force the counter
to reset to 142 before the next clock. To do this, we
make use of the parallel inputs by simply coding the
desired starting number into them. The specific
operation is as follows: As indicated earlier, the

natural sequence length of the counter shown in 160
{i.e., modulo 10 times modulo 16). Gates W and X
constifute a detector for state 159, their output going
low on that count, This causes the latch formed by
Y and Z to be set. The output of the latch drives the
strobe inputs of the 8280 and 8281 permitting the
levels that were coded into the parallel inputs (cor-
responding to the number 142) to enter, The next
clock pulse resets the latch and the counter picks
up its natural sequence stariing in this example with
142, Maximum speed is typically 4MHz.
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Figure 4-48
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SHIFT REGISTERS
Serial-In, Parallel-OQut

Left-Right, Parallel Entry

Figure 4-50 shows a left-right shift register, with

In Figure 4-48, shift registers are implemented

with R3/T, J-K, or D bhinaries. This function may
also be implemented with the 8270 or 8271 shift

parallel entry that is implemented with the 8270 and
8271 shift registers, and 8840 and 83880 gates.

register.
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PARALLEL BINARY ADDER

The carry propagation delay is minimized by alter-
nating hetween Carry and Carvry in the carry propa-
gation delay path as shown in Figure 4-51. It is
necessary to alternate the polarity of inputs Aand B
from stage to stage to do this, The carry propaga-
tion delay ig determined by the 8340. The 8840 delay
is equivalent to one level of logic; therefore, the
carry propagation per stage is onc gatedelay. Alter-
nating the @ and @ of the 8828 flip-flop eliminates
the need for inveriing Sum outputs.

PARALLEL COMPARATOR

The parallel comparater (Figure 4-52) is most use-
ful in high speed systems. All bits are compared

simultaneously and the speed is limited only by two
propagation delays per stage. The appropriate out-
put (less than, equal to, preater than) will be a logi-
cal "1V, and the other two outputs will be a logical
"0 upon completion of the comparison.

DECODERS

Serial and Purallel Gray-To-Binary Decoders

In Figure 4-53, the serial gray-to-binary conver-
sion must begin with the most significant bit. Also
a Clear pulse must be provided prior to the first
gerial bit,
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LINEAR

The Signetics Linear Product Line provides all of the mast frequently
required circuit functions,

Linear products are generaliy availabie in both Military and Commer-
¢ial temperature ranges and in a wide variety of package types.

SENSE AMPLIFIERS OPERATIONAL AMPLIFIERS PHASE LOCKED LOOP
B28 (4 Channal Plated Wire) 516 (Differential INJOUT) 560 Qnperating Frequency
7520 through 7625 {Core} 531 (High Slew Rate} hB1 D1Hz to > 30MHz
533 (Micro Power) 562 Sensitivity 300V
536 (FET_ |I|"F'Uﬂ Operating Frequency
537 (Precision) 565 001Hz to 500kHz
5141 (LM101A) Sensitivity 1 mV
5101 LM101} 566 {Function Generator)
5107 {LM107) 567 {Tone Decoder}
S1A8 (LM108A}
5108 {L.M108)
5566 (MC1556)
COMPARATORS 5558 (Dusl)
5709 (uA709)
5740 (uA740)
518 [Adjust Sinking) 5741 (uA741)
526 [High Speed} 5748 (uA748)
529 (Ultra High Speed)
5710 (uA710)
5711 (pA711)
CORE DRIVERS
75324 {SN75324 '
75450 :SN?5450: AMPLIFIERS MULTIPLIERS/DEMODULATORS
76451 ISN75451)
75452 (SN76452} VIDEQ 5595 (MC1585) 4 Quad multiplier
501 5596 (MC1536) Balanced modulator
5733 (pAT33} 5111 (L.LM2111] Limiter-Detector
DIFFERENTIAL
B15
511 {Dual)
RF/IF
VOLTAGE REGULATORS 510 (Dual)
POWER DRIVER
540
550
5109 {LM109]
5723 {(uAT23)




SECTION V-SURE"PROGRAM

The Signetics SURE* Program consists of a com-
bination of 100 percent and statistical sample tests
designed to assure specified performance, continu-
ing uniformity, and long term reliability in Signetics
products. These tests are made regularly at no
exira cost to the user and are performed in addi-
tion to the 17 quality assurance inspections and tests
to which every circuit is subjected before final seal.
The tests, tabulated below for the specifier's con-
venience, are performed in accordance with the
following conditions, sequence, and schedulez on
equipment calibrated {o meet all requirements of
MIL-Q-9858A and MIL-C-45662A,

Every cireuit of every lot is processed to the envir-
onmental screens shown ln Table I. These screens
areperformed inproduction, subsequent toassembly
and just prior to 100 percent final production elee-
trical tests. Any unit failing either the environ-
mental screeng or the final production electrical
testg is rejected and removed from the lot.

After completion of Table I tests, each msanufac-
turing lot is sampled and tested by Quality Assur-
ance for conformance to the requirements of Table
II. The unsampled portion of the lot is held pending
acceptance of the lot sample, Detailed electrical
test limits and conditions applicable to each sub-
group are shown in the Electrical Characteristics
table of the individual part type data sheets.

Group B Inspection shown in Table III is a com-
plete environmental serjes in accordance with MIL-
5-19500 and MIL-STD-750, These tests are per-
formed once in every 28-day manufacturing period
on a production lot of a representative circuit type.
The circuit type selected each period is changed
routinely and is representative of all structurally
similar devices produced on the same line by the
same processes during that period. A summary
of these test resulis is available on request at the
time of order placement.

Group C tests (Table IV) are intended to verify de-
sign parameters that are not specifically measured
in Group A or B but are guaranteed by considera-
tion of related measurements in those two series.
These tests are performed every 90days on at least
one lot of every circuit type produced during that
period.

For those with ultra-high reliability requirements,
an additional preconditioning series, including oper-
ating burn-in and X-Ray, applicable to every cir-
cult to be shipped, is available at extra cost. De-
tails are given under Cptional Preconditioning Series
{(Table V).

*3yslematic Unlformicy and Reliubllity Evaluation

TABLE |— 100% PRODUCTION SCREEN TESTS
Thermal Shock: 5 cycles; 60 seconds at 0°C, 60 geconds 2t 100°C, transfer tlme 5 sceonds (), Q, and R packages only)
Centrifuge: ¥ axig; 30, 000 g minimum {J, @, and R packages only)
Hermeticity; Gross lezk lest { ], ¢, and B packages onty)
Above series performed prior vo TINAL ELECTRICAL TESTS
TABLE 1l — GROUP A, PRODUCT ACCEPTANCE TESTS
sUB- INSPECTION
GROQUP TEST CONDITIONS LIMITS AQL LEVEL
A-1 Vioual and Mechanical Inspection Per MIL-STD-750, Method 2071 Note 2 1.0% T
A-2 DC Parameters T — +25°C; Note 1 Note 2 1.0% u
A3 DC Parameters T = +25°C; Notes 1, 3 Note 2 1.0% I
A-4 DC Parameters T = +125°C; Note 1 Hote 2 1.0% il
A= DC Parameters T = -65°C; Note 1 Note 2 1.0% I
A-6 AC Parameters T = +25°C; Note 1 Note 2 1.0% o
TABLE 1il— GROUP B, ENVIRONMENTAL QUALIFICATION TESTS PER MIL - S - 195000
SUB- MIL-8TD-750 MAX. ACCEPTANCE
GROUF TEST CONDITIONS METHOD LIMITS LTPD NUMBER
B-1 Physical Dimensions 2066 15 1
B-2 NC Parameters Per GROUP A, SUB-GROUP 3 Kotes 2, 3
Solderabilily ANl terminals 2026
Temperature Cycling 10 eycles, Tmax—+175°C 1051
Thermal Shock Tmin=-T0°C 1056
Tynax=+100°C
5 eyeles, 1 mibute at egeh extreme
Transfer time = § sec. max.
Moisture Resistance Omit initial conditioning 1021 15 1
Electrical End Points Fer GROUP A, SUB-GROUF 3 Notes 2, 2
FATLURE CRITERIA "1 Input Current 10X Initial Value for DTL
5X Initial Value for TTI.
17 Output Voltage +£20% Initial Value
™0 Input Current +20% Inltial Value
0" Output Voltage £0.1V
Expanzion Node Curreat (as applicable} L2077 Initlal Value
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SUB- MIL-STD-750 MAX. ACCEPTANCE
T
GROUP EST CONDITIONS METHOD LIMITS LTPD KUMBER
B-1 DC Parameters Per GROUP A, SUB-GROUP 3 Notes 2, 3
Shock 1500g; 5 blows ea. X3, ¥1,21; O.5ms 2n1e
Vibration Fatigue 30 g; non-operating 2046
Vibration, Var. Freq. | 30 ¢, 2056 15 i
Arvceleration 30,000 g; 1 mlIn. ea. X31,¥1,Z2] 2006
Electrical End Polnts | Per GROUP A, SUB-GROUP 2 Notes 2, 3
FAILURF CRITERIA Same as B-2
B-4 Terminal Strength Test Condition E; welght = 4 oz, 2036
Hermeticity * Per MIL-STD-202, Methed 112C
Small Lezk Condition C, Procedure 1114 5 x 107 % cc/sec. max. 15 1
Large T.eak Condition A; Ethylene Glycol
B-5 Salt Atmosphere 1041 15 1
B-6 DC Parameters Fer GROUP A, SUB-GROUE 3 MNotesz 2, 3
Storage Life L0430 hours at Ty, jy =+150°C 1031 h=15
Electrical End Points | Per GROUP A, SUB-GROUP 3 MNotes 2, 3
FAILURE CRITERIA Same as B-2
B=7 DC Parameters Per GROUP A, SUE-GROUP 23 Noies 2, 3
Uperating Life LU00 hours at Tpyjp=+123°C; 1026
Dynamic operating at 100 Kz A=10
Electrical End FPoints | Per GROUP A, SUB-GROUP 2 Notes 2, 3
FAILURE CRITERIA Same as B-2
TABLE IV — GROUP C, DESIGN TESTS
SUB- - INSPECTION
GROUP TEST CONDITIONS LIMITS AQL LEVEL
C-1 DG Parameters Note 1 Note 2 1. 0% a1
c-2 AC Parameters Fote L Note 2 1.0% 1

OPTIONAL HIGH RELIABILITY SCREENING

To maximize reliability in critical applications the
Optional High Reliability Screening Series of Table vV
provides for 100 percent screening at extra cost.
This series eliminates the necessity for special
specifications, minimizes cost and provides the
shortest possible delivery time,
applied after the normal GROUP A acceptance
Circuits subjected to this PRECONDITION-
ING BERIES are clearly distinguishable from stand-

tests.

This series

ard products in the following ways:

1. Individual serial number on each circuit.

2. TFirst letter of part mumber is R, i.e., RE180J.

3. Individual device variable parameter test data
supplied with each shipment.

Consult your local representative for price informa-
tion. Device types should be specified with R pre-

fixes w

TABLE vV —OPTIONAL HIGH RELIABILITY SCREENING

hen ordering.

. MIL-8TD~T50 ’
TEBT CONDITIONS METHOD LIMITS LEVEL
Thermal Shock Trmin — -70°C 1056 100%
Tmax = +106°C
g cyeles; 1 minute at each extreme
Transfer Time = § see, max,
Mechanical Shock 1500 g; 5 blows yy; 0.5ms (G, 1, ¥ puekages aniy) 2016 LooT,
Centrifuge 30,000 g, ¥]14G, J. K packages only) 2006 100%
Hermeticity © Per MIL-STD-202, Method 112C 160%
Small Leak Condition C, Procedure II a 5 x 10-8 ce/sec.
Large Leak Condition A, Ethylene Glycol
visual Inspection 2071 L00%
DC Parameters Per GROUF A, SUB-GROUF 3; Record Dala Notes 2, 3 L1005
Capacitor Stress 24 hours, Ty = +125°C; DC Conditlon Mote 4 L0p%
Operating Burn-In 168 houra, =12 hrs, - ¢ hr.; Tyip = ~125°C 1026 100%
Dynamic pperation at 100KHz
DC Parameters Per GROUP A, SUB-GROUP 3; Record Data Nutes 2, 3 Lo0%,
Apply failure criterla
GROUP A Sample lot per Table II and perform Note 2 AT, - 10%
A=2, A-4, A-5 and A -6 {csts, Level 1T
X-Ray Per Signetics Specification 871004 100%
Vigual Inspection 2071 100%

Notes:

1. All test equipiment calibrated to meel reguirements of MIL-(-98584 and MIL-C-45665A,
2. Detalled testz, conditions, and limiis applicable 1o wach sul-group are given in data sheet ELECTRICAL CHARACTERISTICS table.
3. These specilic ltests are used to dutermine Electrical End Poinls as required in GROUP B and OPTIOKAL PRECONDITIONING SERIES.
4. Applleable enly bo device types incorporatlng MOS capacitors, .

* For allicane molded package integreated eircuits, the MIL-8T1-20%, Methal 112 hericeticity leats are not emploved due to the product's solul
package conptruction. For subgroup B, a L-hour, 50 pal cetergent bomb test hus bewn incerporated Inie the SURE Program for this product.
Tesl methods are being evaluated 1n orler te determine o suitakble nondestructive scal integrity test for inclusion inte the Table 1007 screcn=

ing serics,
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SIGNETICS SALES OFFICES

FIELD SALES OFFICES

» New England Regional Sales Office: Miller Building, Suile 11,
504 Marett Road, Lexington, Massachuseits 02173
Phone: (617) 861-0840  TWX: (710) 326-6T11
Upstate New York: 2102 Euc)id Ave., Syracuse, 13224
Phone: (315} 437-6634 TWX: (710} 541-0410

Allantic States Regionsl Sales Otfice: 2460 Lemaing Ave., Forl Lee.
New Jorsey 07024
Phane: (201) 947-9870 TWX:(710) 9915794
Flotldua: 3267 San Mateo, Clearwater, 33515
Phone: (813) 726-3468 TWX: (810} BEE-0437
Marptland: Silver Springs
Phone: (301) 946-6030
P ylvania and South New Jersey: Oakwood Drive, Mediord,
New Jersey 08055
Fhone: (609) 663-5071
Virgiia: 12001 Whip Road, Reston, 22070
Phone : (301} 846-5030
Ceniral Asglonal Sales Offlce: 5105 Tollview Drive. Suite 209,
Rolling Meadows, lHnols 60008
Phone: {312) 259-8300 TWX: {910) 687-0765
Northwest Regional Salea Olfice: 811 E. Arques. Sunnyvale, Ca. 9aDg6
Phone: (406) 739-7700 TWX: (910) 339-9220
(408) 736-7565 (910} 339-9283
Southwast Regional Sales Olilce; 540 Hollywood Way,
Burbank, Galif. 91505
Phone: (213) 846-1020 TWX: [910) 498-2228
CalHornia: P.C. Box 788, Del Mar, 52014
Phone: {714} 453-7570
Calitomda: P.O. Box 1238, Huntingten Beach, 92647
Phona: (714} 540-9420 (213} 846-1020

REPRESENTATIVES

ALABAMA
Hunisvilla 35801: Compar Corp., 804 Bob Wallace Awe., Room 114
Phone: {205) 539-8476

ARIZONA
Scotindale 85252; Compar Corp., &4 West 15t Street
Phone: (602) 947-4336 TWX: (910) 950-1293

CALIFORNIA
Palo Alo $4303: Componants Unllmited, 1020 Corporation Way
Phene: (415) 961-9064 !
San Diego 32123: Celtec Company, Inc., 8799 Salboa Avanue
Phone: {714) 278-7961 TwWx: (910) 335-1512
CANADA

oronto 150, O Canadlan G ) Eleciric Company

- Electronics Components Departmant, 162 Dutferin Stract

Phone: (416) 537-4481 TELEX: 0221360
COLORADO
Denver 80216: Elcom, 4783 South Guebac
Phone: (303) 771-6200  TWX: (210) 935-0710
CONNECTICUT
Hamden 08518: Compar Corp., P.O. Box 5204
Phone: (203} 208-9276 TWX: (710) 465-1540
FLORIDA
Altamonte Springs 32701: WMM Associates Inc., 515 Tivoli Gt.
Phone: {305) 831-4845
Clearwaier 33516: WMM Associates Inc., 1260A S. Highland Ave.
Phone: {813) 446-0075

Ld.,

Pompano Baach 33080: WMWM Assoclates Inc., 721 South East §th Terace

Phone: (305) 943-309¢F

INDIANA .
Indfanapolls 45250: R. H. Newsom Asaociates, 6320 Woburn Dr.
Phone: {317) B849-4442

KANSAS

Overiand Park 56207: P Mankus A iates, Inc., P.O. Box 6264
Phone: (813) 361-0004 TWX: (810) 749-5473

MARYLAND

Baltimore 21207: Doss Elecironics Inc., 6660 Security Bivd.
Phona: {301) 944-1300 TWwX: (710) 662-8162
MASSACHUSETTS

Nawton Hightends 02161: Compar Corp., 38 Neadham Streel
Phone: (617) 969-7140  TWX: {710} 335-1606

MICHIGAN

Detroit 48224: Skip Grelner Assoclatas, 15318 Mack Avenue
Phone: (313) BB2-7570, (313) B92-1880 TWX: (810) 221-5157
MINNESOTA

Minneapolls 55418: Compar Corp., P.O. Box 16095

Phone: (612) 922-7011

MISSOURI

. Mankus A i Inc., 400 Brookes Lane
Phona: (314) 731-4334  TWX: (910) T62-0602

SOUTHERN NEW JERSEY AND PENNSYLVANIA
Haddonfleld, N.J. 08033: Compar Coep., 15 Potter Street
Phone: (609) 429-1526 TWX: (710) 836-0679

NEW MEXICO
Albuquerque 87110: Compar Corp., 2129 San Matao. NE.
Phone: (505) 265-1020 TWX: (310} 98%-1659

METRCPOLITAN NEW YORK
Manhassal 11030: Win-Cor Elecironics Satas Corp., 75 Flandome Road
Phane: (516) 627-9474  TwX: [510) 223-0807

UPSTATE NEW YORK
Rochester 14618; Fowler Beach Corp., 3700 East Averue
Phone: (716) 586-0468 TwWi: (510) 254-2939

NORTH CAROLINA

Winston-Salem 27101; Compar Corp., 1106 Burke Streel
Phone: (919) 723-1002  TWX: {510) 931-3101

OHIO

Dayton 45405: Compar Corp., P.O. Box &7, Forest Park Branch
Phone: ($13} 878-2531

Fairview Park 44126: Compar Corp., P.O. Box 4791

Phaone: {216) 333-4120 TwWX: (810) 421-B386

TEXAS

Richard TS5080: Semi ductar Sales A int
312 North Central Expressway. Suite 213

Phore: (214) 231-6181  TWX: (910) B67-4737

UTAH

Salt Lake City 84111: Elcom, 445 East 2nd Souih
Phone: (801) 355-5327 TwX: (910) 925-5607
WASHINGTON

Ballavue 98004: Wastarn Technical Sales,

10843 N.E. Bth Street, Room 210, Fraser Bldg.
Phona: {206} 454-3906 TWX: (910) 443-2209

DISTRIBUTORS

CALIFORNIA

Burbank 91504: Compar Corp., 290§ Naomi Avenue

Phone: (213]) 8431772 TWX: (910) 498-2203

Burlingame 94010: Compar Corp., B20 Airport Blvd.

Phane: (415) 347-5411  TWX: (810} 374-2366

Culver Cily 90230: Hamillon Elpctra Safes, 10912 W. Washington
Phone: (213) 870-7171  TELEX: 677-100, 674-181, 674-354

EF Monte 91731; G.5. Marshall, 9672 Telsiar Avenue
Phone: {213) 686-1500 TWX: (810} 5B7-1566

Los .ﬁmgolu 90022: KT/Wesco Electronics, 5850 Jillson Street
Phone: [213) 685-0525 TWX: (210) 560-1980

Mouyntaln Yiew 90230; Hamilton/Awmet Eleclronics, 340 East Middletield Rd

Phaone: (415) 961-7000  TELEX: 348-201

Palo Ao 94303: Wesco Electronics, 3973 East Bayshore Road
Phone: (415) 968-3475 TWX: {910} 379-6488

San Diego 92111: G.5. Marshall, 795¢ Engineer Road, Suite 1
Phone: {714) 278-6350 TwX: (310) 587-1565

San Diego 92123: Kigrullt Elgctronics, 8799 Balboa Avenue
Phona: {(714) 278-2112 TwX: (910} 335-1182

CANADA
Downsvlew, Oniarlo: Cesco Electronics, Lid., 24 Martin Ross Avenug
Phone: (416) 638-5250

Monireal, Quel Cenco El les, Lid., 4050 Jean Talon West
Phonag: (514 T35-5511  TWX: (610} 421-3445
Ottawa, Onlario: Cesco Electronlca, Ltd, 1300 Carling Avenug

Phone: (613} 728-5116
Quebec: Cesco EX ice, Ltd., 128 St. Valllgr Street
FPhona: (418) 524-3518

COLORADO _
Denver 80218: Hamillon/Aynet Elecironlcs, 1400 W. 46th Avenus
Phone: (303) 433-8551 TELEX: 45872

FLORIDA
Holtywaod 33021: HamiltanfAvnel Electronicy, 4020 Mo, 20th Avanue
Phore: (305} 925-5401 TELEX: 51-4328

O 32805: H ¢ El ice, 911 Wast Ceniral Blvd,

Phone: (305) 241-6801  TWX: {810) 850-4121

ILLINCAS

El £0126: Semiconducior Spacialisls, In¢., 195 Spangler Avenue

Elmhurst Industriat Park

Phone: (312} 279-1000  TwX: (910) 254-0169

Schiller Park 50176: Hamilton/Avnet Eleciranics, 3001 Pace Court
Phone: (312) 678-6310 TELEX: 728-330

MARYLAND

Hanover 21078: Hamlhon/Avnel Electronics, 7255 Standard Drive
Phone: (301) 796-5000 TELEX: 679-58

Rochkyillp 20850: Planeqr Washington Elecironics, Inc., 1037 Taft Street
Phone; {301) 427-3300



MASSACHUSETTS

Burlngton D1803: Hamilton/Avnet Elecironics

207 Cambridge Streel

Phone: (617) 272-3060 TELEX: $494-61

Needham Heights 02154: Klerulll/ Schlay, 14 Charles Sireel
Phone: (617) 449-3600 TWX: (¥10) 325-1179

MICHIGAN

Detroit 48230: Hamilton/Avnel Elacironics, 8900 Telegraph Agad
Phone: {313] 528-1000

Oiptroit 45240: Semi ductor Specialsts, Inc., 25127 W. Six Mile Raad
Phone: (313) 255-0300 TWX: (910) 254-0169

MINNESOTA

Mi polls 55420:; Seml - Specialists, Inc., 030 Cedar Ava., 5.
Phone: {612) BB4-B132

MISSOURI

Hazelwood §3042: Hamilton/Avnel Electronics, 400 Btookes Lane
Phone: {314) 731-1144 TELEX: 442348

NORTHERN NEW JERSEY

Ceodar Grove 07009: Hamillon/ Avnet Elecironice, 220 Little Falls Bead
Phone: {201) 239-0800 TELEX: 138313

SOUTHERN NEW JERSEY AND PENNSYLVANIA

Chetry HINN, N.J. 08034: Hamilton/Avnet Elgctronics, 1608-10 W, harllon Pike
Phong: (609} 862-9337 TELEX: 834737

Cherry Hlll, N.l. 08034: Milgray-Delaware Yalley, 1165 Marlkress Foad
Phone: N.J. (60%) 424-1300 Phila. (215) 228-2000 TWX: (710) 896-0405

NEW YORK
B 14202: § Distributors, Inc., 316 Main Street
Phone: (716 B84-3450 TWX:(710) 522-1692

Hauppsuge, L.I. 11787: Semiconductor Ci pl$, Inc., Engineer Road
Phone: (516] 273-1234 TWX: [510) 227-6232

Woodbury, L. ). 11797: Harvey Radlo, 60 Crossways Park West
Phone: {516) 921-8700 TWX: (510) 221-2184

New York 10011: Terminal-Hud Electronics, 23 West 171h Strasr
Phone: (212) 2435200 TwX: {T10) 581-3962
OHID

Clevaland 431063: Pioneer Slandard Elecironics, 54032 Frospect Avenue
Phone: (216) 432-0010  TWX: (810) 421-8224

Kettering 45429: Arrow Electronics, 3100 Plainfield Road

Phone (513) 253-9176 TwX: (810) 458-1611

TEXAS

Dallas 75207: Hamilton/Awnet Elecironics, 2403 Farringlon Ave.
Phaone: (214) 638-2850 TELEX: 732359

Dallas T5220: Sold Siate Elecironics Company, P O, Box 20249
Phone: {214) 352-2601 .
Houston 77019: Hamilton/Avael Elecironics, 1218 Wesl Clay Street
Phone: {713) 526-4661 TELEX: 762589

Hi FT036: | | Elecironics, 5723 Savoy Street

Phone: {713) 781-0421

WASHINGTON
Seattle 989121 Hamilton/ Avnet Electronics, 2320 Sixth Avenue
Phone: (206) 624-5930 TELEX: 32249

INTERNATIONAL SALES

EUROPEAN HEADQUARTERS:
Signetics International Corp., Zugerstrasseg. 57
CHE340 Baar/ Zug, Swilzerland

Phone:; 142/315544 TELEX: 78752

UNITED KINGDOM:
Signetics Interaalional Corp., Trident House, Stalion Road, Hayes.
Middlesex. €ngland Phone: (01) 848-0202 TELEX: 262349

FRANCE:
Signetics S.ARL., 90 Rue Baudin, F 92 Levallois-Perret. France
Phone: 739-85-80/739-96-40 TELEX: 82014

WEST GERMANY:
Signetics GmbH, Ernsthaldensirasse 17. D 7 Stuttgart 80, West Germany
Phane: (0711} 73-50-61 TELEX: 7255788

STOCKING DISTRIBUTORS

ALUSTRALIA

Pye Indusities Ltd., Technico Electronics Division, 53 Carrington Rd..
Marrickvilie. Sydney. N .S.W.

Phoneg: 850411 TELEX: 790-214%90

Pye Industries Lid., Technico Elacironics Division, 2-18 Normanby fd..
South Meibourne, Vic.

Phone: 69-60-61 TELEX- 31240

WEST GERMANY

EBY Elekironik GmbH. Augqusienstrasss 79. 0-B Munchen 2
Phone 1081 1+ 52.43-40: 48

EBY Elgkironik GmbH. Myliysstrasse 54, D-§ Franklur/Main 1
Phone (Q611) 72.04-16/8  TELEX- 413580

EBV Elekironik GmbH, Scheurensirasse 1, D-4 Dissseldor
Phone: (0211) 8-48-46/7 TELEX: 8587267

“Miitron” Miiller & Co. KG, Postfach 164, Bornstrasse 65, D-28 Bremen 1
Phone: {0421} 31-04-B5 TELEX: 245-325

Dima-Elekironik, Kard Manger KG, Postfach 80 0744,
Robert-Leichisirasse 43, D-7 Switgant-Vaihingen 86

Phone: [0711) 73-40-50/9  TELEX: 255-642

Dislron GmbH, 1000 Berlin 31, Wilhelmsaue

Phone: 0311/870144 TELEX; 18.27-58

SWITZERLAND
Dewald AG, Ssestrasse 561. CH 8034, Zivrich
Phone: (051} 46-12-00 TELEX: 52012

FRANCE

S.A, Gallec Electronigue, 76, Avenue des Champs-Elysées, Paris 8e
Phong. 359-58-38/ 255-67-10/ 255-B7-11

Elic 32, 1 Bureau Barisien S.AR.L., 8-10 Avenue du Grand Sablon,
38.-La Tronche

Phone: (761 87-67-71  TELEX: 32-73%

ITALY
Metroeketironica 5.A.5., Viale Girene 18, |-20435 Milano
Phong: 546-26-41 TELEX. 33-168 Metronic

UNITED KINGDOM

Guamdon Elecironics Lid., Slack Lane, Darby. Derbyshire

Phonre: (¥332) 326 5% TELEX: 37163

5.D.S. (Portsmouth) Ltd., Hilsea 'ndustrial Estala, Portsmouth, Hampshite
Phone: 6 5311 TELEX: B8114

Semicomps LAd., 5 Nerthfield Industrial Estate, Beresford Avae., Wembiay,
Middlesex Phone: {11} 903-3161 TELEX: 935243

SCOTLAND
Samicomps Northern Lid., 44, The Square, Kelsn. Raxburghshire
Phone: 2366 TELEX: 72682

SWEDEN, NORWAY, FINLAND
AB. Kuna Killman, Jirntorget 7, S-413 04 Gothenburg, Sweden
Phone: 17-01-20 TELEX- 21072

DENMARK
E. Frils-Mikkelsen A/S, Krogshojve) 51 DK-2880 Bagsvasrd
Phong: (01) 986333 TELEX: 2350

THE NETHERLANDS

-Mulder-Hardenberg, 10 Michelangelostraat. P.0. Box 7256, Amsterdam

Phone: {0201 76 1002 TELEX: 13131

JAPAN
Asahl Glass Co., Lid., 1-2, Marunpuchi, 2 Chome. Chiyoda-ku, Tokyo
Phone: 211-0411  TEREX: 4616

SOUTH AFRICA

Indenironics Proprielary, Lid., Sheerlire House, 24 Webber Streel,
Selby, Johannesburg

Phone: 834-4971/2/3 TELEX: 43-T660JH

REPRESENTATIVES

SWEDEN, NORWAY, FINLAND
A.B. Kuno KElman, Jarntorgel 7. 5-413 04 Gothenburg, Sweden
Phone. 17-01-20 TELEX: 21072

AUSTRALIA

Coming Australls, Technical Products OF . Room 13, Barden House.
Fetherston Street. Bankstown, N.S.W. 2200

Phone: 602-9011 TELEX: 21539

ISRAEL
Takvilon Elecironics Lid., 43 Ben-Jehuda Rd.. P.O. Box 3282, Tel-Aviv
Phone: 444572 CABLE: Talvitko

JAPAN
Asahl Glass Co., Lid., 1-2, Marunouchi, 2 Chama. Chiyeda-ky. Tokyo
Phone: 2110411  TELEX: 4616

SWITZERLAND
Dewald AG, Sgestrasse 561, CH 8038, Zirich
Phone: {051) 45-13-00 TELEX: 52012

INDIA

Semiconduclors Limiled, Nagar Rd. Mile 4/5.

Ramawadi, Poona 14. Maharashira

Phone: 25186 CABLE: Transducer

SOUTH AFRICA

Indentronics Proprietary, Lid., Sheerling House, 24 Webber Strest.

Selby. Joharmesburg
Phone; 834-4871/2/3 TELEX: 43-7660JH
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