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INTRODUCTION

The Designers Choice Logic (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 for easy
reference:

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

Section 2 - - “Electrical Characteristics™ contains detailed
test imit 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-
g p

plete AC test methods and procedures to ensure accurate

specification 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 statistical sample tests designed to assure
specified 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 follows:

Table 1-1 — Temperature Range and Package Type

Table 1-2 — Absolute Maximum Ratings

Table 1-3 — Guaranteed Worst Case DC Noise
Margins

Table 1-4 — Guaranteed Worst Case DC Loading

Table 1-5 — Guaranteed Worst Case AC Loading

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 most significant types of noise commonly en-
countered in digital systems can be characterized as
being of the slow drift type or of the fast narrow pulse
type. Slow 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 prescribed logic
state in the presence of DC noise 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 test condition
in guaranteeing '"'1'" and "0" output voltages in the data
tables in Section 2. The margins tabulated in Table

1-1

1-3 are calculated 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
4.75V 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 to the response capability of the device is
defined as AC noise. Noise of this type is usually
generated within a subsystem by high speed switch-
ing. Such noise, whether it be internally or exter-
nally generated, may be propagated directly along
signal 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.

AC noise immunity is a measure of a circuit's ability
to maintain the prescribed logic state in the pres-
ence of such noise. AC noise immunity is defined
in terms of the amplitude and pulse width of an
input noise signal to 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'" input state of the
device. As the pulse width of the noise signal in-
creases, the amplitude of that noise signal which
will be rejected by a device approaches the DC
noise margin for that device.

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

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

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

Typical AC noise immunity curves are furnished to
provide the systems designer with a relative descrip-



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 with respectto an 8480 input which is consid-
ered as one DC load (0.8 mA). The chart also provides
a fan-out capability for each element based 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" Output Voltage,
"0" Output Voltage, "1" Input Current, and "0" Input
Current. It 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 Sc, 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

and 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 ACload 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 "0"
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 Section 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 in Table 1-5 when driving AC clock
lines. This will assure reliable system operation
under worst case conditions.

PROPAGATION DELAY

Table 1-6 provides propagation delay informatjon
which is guaranteed 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
waveform 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 output waveform is
under consideration, drives a full-rated capacitance
and current load. This test method provides repeat-
ability which is unattainable with other common 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 ¢ 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 guarantees
are presented in Section 3.

1-2



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 8400 group is primarily
DC in nature and power supply designs should take
the DC power consumption limits into consideration.
The 8800 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: S8829A

Part Identification . s 1
,_C— "N" = 0°C to +75°C "B" = 16-pin dual in-line
/——'Y 8XXX' Y : silicone package
1"y 3 .
Temperature range! Package type: = 14-pin flat-pak, glass-kovar
(TO-88)
ngr — _sgo + o, AN _ni in=1i . .
S 55°C to +125°C A lfl -pin dual in-line "Q" = 14-pin flat-pak, ceramic
silicone package (TO-88)
(TO-116)
N 3 AR A YO P e OO MBI AT YO 1! NoTE 7 qgrve
1 F=14 00
zlo e == o | 1
— 20 - 245 =3 Fore
o[m * Om 4 =re= Fone !g‘gg gg’%
=5 =R lef=] NOTE
Q VU UeTh Us Ur ) Ve Us Us Uilk"L‘LU’ o Sec = o]
NOTE 4 _,1 L.gg% NOTE 4 044 =7 pry =
e 755 __ 755 125 310 | 88 240 ™1 038cec
L) 745 1Y 290 NOTE 5 NG
39 NOTE 6
060 : 27
Ao ey
| I o5 R 015 - e S
o1
.‘ 020 TYP Logs? ‘L
"l 4‘\10 |k _.| oasf l__z. NOTE 6 004 283
o8 o5 B —f -G20TYP
NOTES: NOTES:
NOTES: 1. Lead material: Kovar, solder coated. 1. Recommended minimum offset before lead bend.
1. Lead material: Kovar, solder coated. 2. Body material: Silicone molded. 2. All leads weldable and sotderable.
2. Body material: Silicone motded. 3. Tolerances non-cumulative. 3. Thermal resistance: ©) 5 = 0.3°C/mW.
3. Tolerances non-cumulative. 4. Signetics symbol denotes lead No. 1. 4. Al dimensions in inches.
4. Signetics symhol denotes lead No. 1. 5. Lead spacing shall be measured within this zone. 5. Tolerances are non-cumulative.
5. Lead spacmg.shall be measured within_this zone. 6. Body dimensions do not include molding flash. 6. Lead spacing dimensions apply to this area only.
6. Body dimensions do not include molding flash. 7. Thermal Resistance: ©;_5 = 0.16°C/mW. 7. Signetics symbol or angle cut identifies lead No. 1.
7. Thermal resistance: © j.5 = 0.160°C/mW.

® —-.1 fa— 020 (& NOTE 8
1 NOTE 7 020 ! NOTE 5
c ——— ;é
@& I [} 1 E‘ = - ¢
— — 360 =23 » S 5 050005 TYP
1] 080 340 [=E¥— :m:: NoTE 4 ,ng ggg
oa0 | 35
] 370 [S= R — =10
— 36 o 9 O™
— ) :g:g =7 Brs - —¢
] ———1 2 83—
EE Lgs  Lag
370 275 750 "1 '
330 245
960
k 940 9%
o0 = i
0050 039
o0 - @ _-1 [-——.o:w o on v -t tosl

' II 1 020

y )t

} - g NOTES:

? ? 1. Lead material: Kovar or Rodar, Gold plated.

NOTES: 2. Body material: Ceramic with glass seals.
1. Lead Material: Kovar or equivalent, gold piated 3. Lid material: Kovar or Rodar.
2. Body Material: Top ring & base — Kovar or equivalent, gold plated, glass body 4. Tolerances non-cumulative.
3. Lid Matenal: Kovar or equivalent, gold plated, alloy seal 5. Lead spacing controlled within this distance, 2 sides.
4. Tolerances non cumulative 6. .010 maximum glass climb allowed on leads, 2 sides.
(&) Signetics symbol denotes Lead #1 7. Signetics symbol or angle cut identifies lead No. 1.
(6) Lead spacing shall be measured within this zone 8. Recommended minimum offset before lead bend.
(@) Recommended minimum offset before lead bend 9. Thermal resistance: ©)_5 = 0.1°C/mW.
8. Thermal Resistance: 0 Ja= 155°C/mW, 6 Jg = .070° C/mw
(©) Maximur glass climb: 010
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RECOMMENDED OPERATING VOLTAGE FOR ALL DCL ELEMENTS: 5V 5%

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

ELEMENT INPUT OUTPUT Veeo INPUT OUTPUT
(NOTE 2) VOLTAGE VOLTAGE (NOTE 4) CURRENT CURRENT
8162 +5,.5V + 7.0V +7.0V +30 mA +100 mA
841X + 5.5V + 7.0V +17.0V +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 + 5.5V + 7.0V +7.0V +10 mA + 30, =10 mA
87TXX + 5.5V + 7.0V N/A +10 mA NOTE 5
88XX + 5.5V + 7.0V +7.0V +30 mA +100 mA
SHXX + 5,5V + 7.0V +7.0V +30 mA +100 mA
8T18 +50.0V + 6.0V NOTE 3 +30 mA + 30, ~10 mA
8T80 + 5.5V +40.0V +7.0V +10 mA +100, -10 mA
8T90 + 5.5V +40.0V +7.0V +10 mA +100, -10 mA
Notes:
1. ALl devices must be derated at elevated temperatures based on the following: 2. Th:seldeviceddesisnatm“s are for a;; g‘,ckagfzgogﬂg“;xﬁms (A,8,J,Q or R)
etion Temperature: and all yrated temperature ranges (-55°C to +125°C,or to +75°C).
J“nzgé:g E::Pé :::k;se;cka e 3. For the 8T18, Vgc is Vog,= 7.0V and Vo = +35V.
The::‘lcl(::; :;:::-B :ackages: 4. Operating Vgc for the 8000 Series is specified at +5.0v ¥5% ,
o ¢y §:r J pi:kase. § 5. See data sheet.
136" C/w fz: Q ;ack:slzc e 6. Storage temperatur? for all DCL elements are from -65°C to maximum junction
temperatures as defined in Note 1.
TABLE 1-3 — GUARANTEED WORST CASE DC NOISE MARGIN
DRIVEN INPUT (mV)
8821/22/24/25
ALL ALL
DRIVING OUTPUT 8424, 8425 8828/29 8826/27
8400 ’ 8800 8H16/70/80 | 8H20/21/22
ELEMENT STATE | ;aTES SpRpScRe| gaTES INA;?I{II"I‘S Sp, Rp/J, K
nan
ALL 0 350 350 450 450 350/450 450 450
8400 GATES " 1400 1400 1400 1400 1400/1400 1400 1400
8424 "o" 350 350 350 450 350/450 450 450
8425 " 1400 1400 1400 1400 1400/1400 1400 1400
nan :
ALL 0 300 300 400 400 300/400 400 400
8800 GATES L 600 600 600 600 600/600 600 600
"ot
8821/22/24/25 0 300 300 400 400 300/400 400 400
8828, 8829 " 600 600 600 600 600/600 600 600
8826 "o 300 300 400 400 300/400 400 400
827
8 " 600 600 600 600 600/600 600 600
"o! 300 300 400 400 300/400 400 400
8162
" 1400 1400 1400 1400 1400/1400 1400 1400




TABLE 1-3 — GUARANTEED WORST CASE DC NOISE MARGIN (Cont.)

DRIVEN INPUT (mV)

. 8821/22/24/25
DRIVING |ouTputr| AL 8424, 8425 ALL 8228?29/ 8826/27
ELEMENT STATE 8400 | o R’S N 8800 ALL Se. Reo/d. K 8H16/70/80 | 8H20/21/22
GATES | PDTD”C™C | GATES D- =D/
INPUTS

8H16 "o 300 300 400 400 300/400 400 400
8H70 GATES
gﬁgg nyn 600 600 600 600 600/600 600 600
8H20 o 300 300 400 400 300/400 400 400
8H21
8H22 nyn 600 600 600 600 600/600 600 600

TABLE 1-4 — GUARANTEED WORST CASE DC LOADING

PART NUMBER NORMALIZED LOAD RATING NORMALIZED FAN-OUT RATING
8162 12.0
8415 1.5 9.0
8416 B 1.5 9.0
8417 1.5 9.0
8424 ;{ESESE 1(5) 9.0
RESET: 2.0
8425 SET: 1.0 9.0
Re» Sc: 1.5
8440 1.0 9.0
8455 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
ss21 ST L0 20.0
CLOCK: 8.0




TABLE 1-4 — GUARANTEED WORST CASE DC LOADING (Cont.)

PART NUMBER NORMALIZED LOAD RATING NORMALIZED FAN-OUT RATING
RESET: 4.0
SET: (8824 only) 4.0
8822/24 J, K: 2.0 20.0
CLOCK: 4.0
SET, RESET: 4.0
J1, do, J: 2.0
882 pely .
825 K1, Ky, K: 2.0 20.0
CLOCK; 2.0
RESET: 2.5
8826 3. K: 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
Jl’ Jz, J3: 2.0
8829 Ky, Ky, Ky: 5.0 20.0
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
8881 2.0 20.0
8H16/70/80/90 3.0 30.0
SET: 3.0
RESET: 3.0
8H20/22 7, K: 3.0 30.0
CLOCK: 3.0
SET: 3.0
RESET: 6.0
8H21 1, 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

sT18 (See Data Sheet) 10.0

High Voltage Output
oTee 2.0 (See Data Sheet)
8T90 2.0 High Voltage Output

(See Data Sheet)

TABLE 1-5 — GUARANTEED WORST CASE AC LOADING

ELEMENT

DRIVEN CLOCK INPUTS

8162

8424

8425

8826 8827

8162

1

[/
[ury

8415*

8416

8417*

8424

8425

8440

8455

8470

8480/90

NN O[N] N N

| | ] ] ]

(Y oY [ JCR Y Y e

8471 *

8481*

8808

8816

8870

8830

LWl | Wl w

D DO ™

W| Wi | w

WwWwwlw|o|lo|o|lo|lrlolo|lolol oo

(<21 I3 =N =)

8881*

8815

8875

8885

8821

8822

8824

Wi | W] w|ew

Moo

8825

3

6

LWl wW|wW| | W] | w

= B =20 = B2 =zl =2l =2
Wl W W] W W] Ww| W

*Not recommended due to pull-up resistor requirements.




TABLE 1-5 — GUARANTEED WORST CASE AC LOADING (Cont.)

ELEMENT DRIVEN CLOCK INPUTS
8162 8424 8425 8826 88217
8826 1 2 1 2 1
8827 1 2 1 2 1
8828 3 6 3 6 3
8829 3 6 3 6 3
8840 3 6 3 6 3
8848 3 6 3 6 3
8855 5 10 5 10 5
8H16 3 6 3 6 3
8H70 3 6 3 6 3
8H80/90 3 6 3 6 3
8H20 3 6 3 6 3
8H21 3 6 3 6 3
8H22 3 6 3 6 3
8T18 1 2 1 1 0
TABLE 1-6 — GUARANTEED PROPAGATION DELAY LIMITS
MAXIMUM| TYPICAL |MINIMUM | TYPICAL MAXIMUM TYPICAL
ELEMENT| PAIR PAIR TOGGLE | TOGGLE
DELAY DELAY RATE RATE TURN ON | TURN OFF | TURN ON | TURN OFF
*ok *k i T *ok *ok Kok *ok
8162 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 60 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
8806* 15 30 10 20
8808 13 13
8816 13 13

* Times include 8840 gate delay.
** All times are in nanoseconds.
1 Toggle rates are in megahertz.




TABLE 1-6 — GUARANTEED PROPAGATION DELAY LIMITS (Cont.)

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

*k Kok i T *k *k *k *k
8870 13 13 8 8
8880 13 13 8
8881 20 30 15 20
8815 13 13 8
8875 13 13 8
8885 13 13 8
8821 10 25 50 50 25 15
8822 10 25 50 50 25 15
8824 10 25 50 50 25 15
8825 15 25 50 50 27 32
8826 25 30 35 20 17
8827 25 30 35 20 17
8828 25 50 35 28 20
8829 15 25 50 50 16 25
8840 13 13 8 8
8848 13 13 8 8
8855 15 15 10 10
8H16 10 10 5 5
8H70 10 10 5 5
8HS80 10 10 5 5
8H90 10 10 5 5
8H20 50 75 10 8
8H21 50 75 10 8
8H 22 50 75 . 10 8
8T18 20 70 12 35
8T80 55 95 35 40
8T90 55 95 35 40

¢ All times are in nanoseconds
+ 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
(mW) (mA) (mW) DRAIN (mA)

"o 85 16.2

8162 92.5 17.6
" 100 19.0
"0" 22.6 4‘3

8415 15.0 2.8
me 7.3 1.4
|'0" 25.2 4.8

8416 16.3 3.1
mn 7.3 1.4
"0" 22.6 4‘3

8417 15,0 2.8
"1" 7.3 1.4

8424 24.7 4.7 24.7 4.7

8425 24.7 4.7 24.7 4,7
nor 29.4 5.6

8440 19.4 3.7
mn 9.5 1.8
non 28.4 5.4

8455 17.8 3.4
mn 7.3 1.4
nov 16.8 3.2

8470 11.0 2.1
mn 5.2 1.0
o 16.8 3.2

8471 11.0 2.1
nln 5.2 1.0




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

Vog = 525V Ty = 25°C
AVERAGE
OUTPUT POWER CURRENT POWER AVERAGE
ELEMENT STATE CONSUMPTION DRAIN CONSUMPTION | CURRENT
(mW) (mA) (W) DRAIN (mA)
o 16.8 3.2
8480,/90 11.0 2.1
nym 5.2 1.0
non 16.8 3.2
8481 11.0 2.1
nyn 5.2 1.0
"o 6.3 1.2
8806 7.6 1.4
ny 8.9 1.7
o 31.0 5.9
8808 20.0 3.8
nyn 8.9 1.7
o 49,7 9.5
8815 42.8 8.1
ny 35.6 6.8
o 31.0 5.9
8816 19.1 3.8
"1" 8.9 1.7
8821 72 13.7 72 13.7
8822 72 13.7 72 13.7
8824 72 18.7 72 13.7
8825 ‘ 132 25.1 132 25.1
i
8826 64 12.2 64 12.2
8827 64 12.2 64 12.2




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)
8828 60 11.2 60 11.2
8829 132 25.1 132 25.1
1o 37.3 7.1
8840 27.6 5.3
ryn 17.9 3.4
mon 48.8 9.3
8848 42.3 8.1
nye 35.7 6.8
ngn 56.8 10.8
8855 35.7 6.8
myn 14.7 2.8
il 31.0 5.9
8870 20.0 3.8
nn 8.9 1.7
"o 43.7 8.3
8875 35.4 6.8
nyn 27.1 5.2
1o 31.0 5.9
8880 20.0 3.8
nyn 8.9 1.7
o 31,0 5.9
8881 20.0 3.8
nyn 8.9 1.7
o 37.3 7.1
8885 27.8 5.2
myn 17.8 3.4
non 46.2 8.8
SH16 34.6 6.4
nyn 21.0 4.0
SH20
SH21 90 17.2 90 17.2
SH22




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

Vog = 5.25V Tp =25°C
AVERAGE
OUTPUT POWER CURRENT POWER AVERAGE
ELEMENT STATE CONSUMPTION DRAIN CONSUMPTION CURRENT
(mW) (mA) (mW) DRAIN (mA)

"'o" 46.2 8.8

8HT70 34.6 6.4
nyn 21.0 4.0
Hon 46.2 8_8

8H80/90 34.6 6.4
" - 21.0 4.0
: "o 44.6 8.5

8T18 02,8 »
||1H 1.0 0.2
o 20.0 3.8

8T80 4.0 .
Hl” 7.9 1.5
fnon 20.0 3.8

8T90 14.0 -
nyn 7.9 1.5
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MOS

Signetics offers a broad line of MOS products including Dynamic and Static Shift Registers, Random Access Memories and Read-only Memories.
The 2500 series is fabricated using Signetics’ advanced P-Channel SILICON-GATE PROCESS which provides compatibility with 5 volt TTL/DTL,
high speed, and low power dissipation. Also available are the 2000 and 2400 series which are P-Channe! metal gate devices. MOS products are avail-
able in commercial temperature ranges. All silicon gate devices are available in silicone dual in-line packages.

DYNAMIC SHIFT REGISTERS STATIC SHIFT REGISTERS RANDOM ACCESS MEMORIES READ-ONLY MEMORIES
2502 2509 2501 2513
Quad 256-8it Dual 50 Bit 266x1 Static RAM 64x8x5 Static Character Generator
10MHz Typ. Data Rate 3MHz Typ. Clock Rate Decoded Row Output
Cgr = 140pF max. Data & Clock TTL Compatible Access Time Tus Max. 600ns Max. Access Time
Power Supplies +5, -5V Tri-State Outputs 1mW/bit Typ. ASCII Font Std.

40UW/bit/MHz
Muitiplexed Data

Recirculate Logic
Power Supplies +5, -5, -12V

2503

Dual 512-Bit

10MHz Typ. Data Rate
CCL = 140pF max.
Power Supplies +5, -5V
40UW/bit/MHz
Muttiplexed Data

28510

Dual 100-Bit

3MH2z Typ. Clock Rate

Data & Clock TTL Compatible
Tri-State Outputs

Recirculate Logic
bower Supplies +5, -5, -12V

Power Supplies +5, -7, -10V or
+5,-9, -9V

Power Supplies +5, -5, -12V
350mW

2514

512x5 Read-Only Memory
600ns Max. Access Time
Power Supplies +5, -5, -12V
350mw

2604

Single 1024-Bit
10MHz Typ. Data Rate
CCL = 140pF max.
Power Supplies +6, -5V
40uW/bit/MH2
Multiolexed Data

a1

Dual 200-Bit

3MHz Typ. Clock Rate

Data & Clock TTL Compatible
Tri-State Outputs

Recirculate Logic

Power Supplies +5, -5, -12V

2606/2624

512-Bit

5MHz Typ. Clock Rate
CcL = 80pF

Power Supplies +5, -6V
100uW/bit/MHz
Recirculate Logic

2518

Hex 32-Bit

2MHz Typ. Clock Rate

Data & Clock TTL Compatible
Recirculate Logic

Power Supplies +5, -12V

2508

1024 x 1 Dynamic RAM
Decoded

Access Time 330ns
Cycle Time 500ns

3 Chip Selects

2.7mA

4 Ciocks

+5, -12v

TTL Compatible inputs
100mwW

2516

64x6x8 Static Character Generator
Column Qutput

750ns Max. Access Time

Power Supplies +5, -5, -12V
415mwW

2400 SERIES

Static Read-Only Memories
550ns Access Time

250mwW

+12, -12V Power Supplies
Bare Drain or MOS Puti-Down
Resistor

2506

Dual 100-Bit

SMHz Typ. Clock Rate
CCL = 40pF max.
Power Supplies +5, -5V
400uW/bit/MHz

Bare Drain Qutput

2519

Hex 40-Bit

2MHz2 Typ. Clock Rate

Data & Clock TTL Compatible
Recirculate Logic

Power Supplies +5, -12V

2507

Dual 100-Bit

SMHz Typ. Clock Rate
CCL = 40pF max.

Power Supplies +5, -5V
400uW/bit/MHz

Resistor Pull-down {7.5K)

2521

Dual 128-Bit

3MHz Typ. Clock Rate

Data & Clock TTL Compatible
Recirculate Logic

Power Supplies +5, -12V

| 2612/2625

1024-Bit

§MHz Typ. Clock Rate
Cg| = 140 pF

Power Supplies +5, -5V
150uW/bit/MH2
Recirculate Logic

2522

Dual 132-Bit

3MHz Typ. Clock Rate

Data & Clock TTL Compatible
Recirculate Logic

Power Supplies +5, -12V

2515

Dual 512-Bit DSR
SMHz Clock Rate
CcL = 140pF .
Power Supplies +5, -5
100uW/bit/MHz
Recirculate +CS logic

2517

Dual 100-Bit

S5MH2z Typ. Clock Rate
Cgy = 40pF max.

Power Supplies +6, -5V
400uW/bit/MH2z

Resistor Pull-down (20K)

2000 SERIES
Static Shift Registers

C| =5pF
-h, -28V Power Supplies

2001
Dual 16-Bit SSR
0-1MHz

2002
Dual 25-Bit SSR
0-1MH2

2003
Dual 32-Bit SSR
0-1MHz

2004
Dual 50-Bit SSR
0-1MHz

2005
Dual 100-Bit SSR
0-1MH2z

2010
Dual 100-Bit SSR
0-3MHz

2410
256x4
16-pin DIP

2420

256x4, 128x8

Single or 3-line Chip Enable
24-pin DIP

2430

256 x8,512x4

Single or 3-line Chip Enable
24-pin DIP




SECTION 2-ELECTRICAL
CHARACTERISTICS

This section contains specific test limit and test condition
information for use in device evaluation and incoming in-
spection for DC parameters. AC test circuits are contained

in the following section.

Circuit diagrams and product descriptions are also contained
in this section to provide assistance in evaluating specific
devices and total 8000 Series flexibility.

TTL/MOS INTERFACE

For many devices, typical curves, describing the product’s
operating characteristics, are included. These curves are not
guaranteed, but are intended to provide additional, useful
information for device evaluation.

Unless otherwise specified, all devices are available in the
“S™ and “N” temperature ranges (“S™ = -55°C to +125°C,
“N” = 0°C to +75°C), and in the silicone dual in-line pack-
age (A or B), and the flat package (J QorR).

The Darlington-type output structure of most 8800 Series gates and flip-flops provides a high logic

"1" output level at low output currents.
separated from Vcg by only one diode drop.

These circuits typically offer an unloaded output voltage
Since the Signetics 2500 Series Silicon Gate MOS has a

minimum threshold of 3.2V, the 8800 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 10uA output current.

Under

worst case conditions, this results in a minimum guaranteed '"1" level noise margin of 400mV when the

MOS and TTL Vi supplies are tied together.

GATE FLIP-FLOPS

8808 Single 8-Input Nand Gate 8821 Dual Master-Slave J-K Binary
8815 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 8825 DC Clocked J-K Binary

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

8870 Triple 3-Input 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




SIGNETICS

8162 MONOSTABLE
MULTIVIBRATOR

INTEGRATED CIRCUITS

J PACKAGE

A PACKAGE
o I
4 Veo A Y GND u 8162

The 8162 Monostable Multivibrator is intended for

BASIC CIRCUIT SCHEMATIC

use in high-speed, low-power digital systems.
ﬂxT Tvcc
Among the features of this device are complementary <Lm<l“ :,mé“ . 5K§5K -
. . . . > -3 > ' '
buffered outputs, high noise immunity, excellent T T T F K T T
pulse width tolerance capability and high duty cycle o
(to 75%). The unit is veryversatile in pulse-shaping & o] ~
and delay applications, and provides delays over the rL—H i —
range of 80ns to 2 seconds byusing appropriate ex- o 2,‘
ternal components. Complete isolation of the timing o o
stage and the output stage allows very fast fall times, "'
even at wide pulse widths. If the internal timing re- 0
. . . . . H
sistor (Ry) is used, pulse width is approximately 1ms o Lo
per microfarad of external capacitance. += [
. X X . . NOTE: Component values are typical. ‘
Applications and usage information is provided in e
Section 4 of this handbook. | lsolation diodes o " =
ELECTRICAL CHARACTERISTICS (NOTES: 1,2,3,4,5) STANDARD CONDITIONS: Ry = Ve, GATE = GROUND
ACCEPTANCE LIMITS TEST CONDITIONS
TEST TEMP. TEMP, TOGGLE
SUB-GROUP CHARACTERISTIC MIN. TYP. MAX. UNITS 58162 N8162 Vcc RT INPUT OUTPUT | NOTES
A-5 "1" OUTPUT VOLTAGE (Y) 3.4 A\ -55°C 0°C 4.75V ov -300pA 6
A-3 3.6 v +25°C +25°C 5.00v ov -300pA 6
A-4 3.4 v +125°C +75°C 4.75V oV -300pA 6
A-5 "1'" OUTPUT VOLTAGE (?) 3.4 v -55°C 0°C 4.75V -300uA 6
:—2 3.6 v +25°C +25°C 5.00V -300pA 6
- 3.4 v +125°C +75°C 4.75V -300uA 6
A-5 """ OUTPUT VOLTAGE (Y) 0.35 v -55°C 0°C 4.75V 9.6mA 8
A-3 0.35 v +25°C +25°C 5.00V 9.6mA 8
A-4 0.40 v +125°C +75°C 4.75V 9.6mA 8
C-1 0.35 v -55°C 0°C 4.75V 1.6mA 8,13
A-5 "0" OUTPUT VOLTAGE (?) 0.35 v -55°C 0°C 4.75V ov 9.6mA 8
A-3 0.35 v +25°C +25°C 5.00V ov 9.6mA 8
A-4 0.40 v +125°C +75°C 4,75V ov 9.6mA 8
C-1 0.35 v -55°C 0°C 4.75V ov 1.6mA 8,13
A-3 CLOCK INPUT "1" CURRENT 150 nA +25°C +25°C 5.00V 5.0V
A-4 15 pA +125°C +75°C 5.25V 5.25V
A-3 LOAD RESISTOR CURRENT (Ry) -7.8 -12.3 mA +25°C +25°C 5.00V 12
A-3 LOAD RESISTOR CURRENT (R}—,) -7.8 -12.3 mA +25°C +25°C 5.00V 12
A-3 TIMING RESISTOR CURRENT ~2.75 -4.2 mA +25°C +25°C 5.00V ov
A-2 OUTPUT "1" POWER DISSIPATION (Y) 100 mw +25°C +25°C 5.25V ov
A-2 OUTPUT '"0" POWER DISSIPATION (Y) 85 mw +25°C +25°C 5.25V
C-2 EFFECTIVE TRIGGER INPUT CAPACITANCE 75 pf +25°C +26°C 5.00V 2.0V 7,11
A-6 TURN-OFF DELAY (Y) 60 ns +25°C +25°C 5.00V D.C. 9,14
F.0.=1
A-6 TURN-ON DELAY (?L 45 ns +25°C +25°C 5.00V n.c. 9,14
F.0.=12
A-6 OUTPUT PULSE WIDTH (Y) 25 80 ns +25°C +25°C 5.00V D.C. 9,14
F.0.=12
A-6 OUTPUT PULSE WIDTH (?) 25 80 ns +25°C +25°C 5.00V D.C. 9,14
F.0.= 12
A-6 OUTPUT PULSE WIDTH (Y) 175 ns +25°C +25°C 5.00V D.C. 9,14
WITH C EXTERNAL = 250pf F.O0.=12
c-2 OUTPUT FALL TIME (Y) 50 ns -55°C 0°C 4.75V A.C. 10,14
F.0.=3
A-2 OUTPUT SHORT CIRCUIT CURRENT (Y) -1.25 -2.25 mA +25°C +25°C 5.00V ov
A-2 OUTPUT SHORT CIRCUIT CURRENT (Y) -1.25 -2.25 mA +25°C +25°C 5.00V
Notes:

1. All voltage and capacitance measurements are referenced to the ground terminal.
Terminals not specifically referenced are left electrically open.

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

3. Positive current flow is defined as into the terminal referenced.

4. Positive NAND Logic Definition: "UP'" Level = "1", "DOWN" Level = "0".

5. Precautionary measures should be taken to ensure current limiting in accordance
with maximum ratings should the isolation diodes become forward biased.

6. Output source current is supplied through a resistor to ground.

7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci-
tance Bridge or equivalent. f= 1MHz, Vac = 25mVrms. All pins not specifically

2-2

referenced are tied to guard for capacitance tests. Output pins are left open.

8, Output sink current is supplied through a resistor to Vgc.

9. One DC fan-out is defined as 0.8mA.

10. One AC fan-out is defined as 50pf.

11. Due to input falling rate requirements, the trigger input represents two standard
AC loads or 100pf.

12. Tie resistor pins Ry and Ry to zero volts.
13. Tie resistor Ry and Ry to Y and Y respectively.
14. Detailed test conditions for AC testing are in Section 3.



SIGNETICS

8415 DUAL 5-INPUT
NAND GATE

INTEGRATED CIRCUITS

J PACKAGE

8415

* No pull-up provided

The 8415 is a Dual 5-Input NAND Gate with bare
output collectors. Absence of an output 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

Vee
O

AW-A-0674
h—
In¥
i NOTE: Y, of unit shown Component values are typical
)
= *[solation diodes
ELECTRICAL CHARACTERISTICS (NOTES: 1,2,3,4,5,6,12)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
TEMP. | TEMP. v DRIVEN | OTHER
SUB-GROUP MIN. [ TYP. | MAX. | UNITS | go415" | nga1s | °° | wpur | mwpurs| OUTPUTS | NOTES
A-4 "1" OUTPUT LEAKAGE CURRENT 40 KA +125°C +75°C 5.0V 0.7V 11
A-5 "0" OUTPUT VOLTAGE 0.35 v -55°C 0°C 4.75V 2.0V 2.0V 8.2mA 8
A-3 0.35 v +25°C +25°C 5.0V 2.0V 2.0V 8.2mA 8
A-4 0.35 v +125°C +75°C 4.75V 2.0V 2.0V 8.2mA 8
C-1 "0" INPUT CURRENT -0.1 -1.2 mA -55°C 0°C 5.25V 0.35V 5.25V
A-3 -0.1 -1.2 mA +25°C +25°C 5.25V 0.35V 5.25V
Cc-1 -0.1 -1.2 mA +125°C +75°C 5.25V 0.35V 5.25V
A-4 "1" INPUT CURRENT 25 HA +125°C +75°C 5.0V ov
A-8 PAIR DELAY 50 150 ns +25°C +25°C 5.0V D.C. F.O. =9 9
Cc-2 FALL TIME 75 ns -55°C 0°C 4.75V A.C. F.0 =2 10
C-2 TURN-ON DELAY 40 ns +25°C +25°C 5.0V D.C. ¥F.0. =9 9,14
Cc-2 TURN-OFF DELAY 50 ns +25°C +25°C 5.0V D.C. F.O. =1 9,14
Cc-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "0" 22.6 mw +25°C +25°C 5.25V
(Per Gate) OUTPUT "1" 7.3 mw +25°C +25°C 5.25V ov
A-2 INPUT VOLTAGE RATING 5.5 A% +25°C +25°C 5.0V S50pA ov
A-2 OUTPUT VOLTAGE RATING 7.0 v +25°C +25°C 5.0V ov 13
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal. 8. Output sink current is supplied through a resistor to Vee.
Terminals not specifically referenced are left electrically open. . .
2. All measurements are taken with ground pin tied to zero volts. 9. One DC fan-out is defined as 0.8mA.
3. Positive current flow is defined as into the terminal referenced. 10. One AC fan-out is defined as 50pf.
4. Positive NAND Logic definition: "UP'" Level = "1", "DOWN" Level = "0"". o . 5 .
5. Precautionary measures should be taken to ensure current limiting in accordance 1L, Connect an external 1K +1% resistor from Voo to the output terminal for this test.
with Absolute Maximum Ratings should the isolation diodes become forward biased. 12, Manufacturer reserves the right to make design and process changes and improve-
6. Measurements apply to each gate element independently. . ments.
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci- . . .
tance Bridge or equivalent. f = 1MHz, Vac = 25mVypms. All pins not specifically 13. Connect an external 1K +1% resistor from 6.3V to the output terminal.
referenced are tied to guard for capacitance tests. Output pins are left open. 14. Detailed test conditions for AC testing are in Section 3.



SIGNETICS

[IGL

INTEGRATED 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 CIRCUIT SCHEMATIC

est voltage level = "1") and the NOR function for
negative logic (lowest voltage level = "1"). -OVec
. . X 44K %3.4}(
The DTL input structure provides an expansion node
for logic flexibility. The compatibly characterized 1
8731 diode expander is recommended for this
purpose. 5000
. . . vino—KH— Vout
The active output structure of the 8416 provides high
AC noise immunity due to it's low output impedance o—K—¢
in both the '"1" and "0" output states. I l
Output short circuit protection is provided by a cur- 12K
rent limiting resistor. : Iq aK
(o, » O
The values chosen for the collector and emitter re- AW-A-0436 =
sistors of thephase-splitter transistor, ensure opti- NOTE: ¥, of unit shown. Component values are typical.
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 CHARACTERISTIC -
SUB-GROUP viv. | rye. | max. | umirs | TEMP. | TEMP. | ve. | BRIVEN | OTHER | outpurs | noTEs
A-5 "1" OUTPUT VOLTAGE 3.4 v -55°C 0°C 4.75V 0.7V -2254A 8
A-3 3.6 v +25°C +25°C 5.0V 0.7V -225uA 8
A-4 3.4 v +125°C +75°C 4.75V 0.7V ~225uA 8
A-5 "0" OUTPUT VOLTAGE 0.35 v -55°C 0°C 4.75v | 2.0v 2.0V 7.2mA 9
A-3 0.35 v +25°C +25°C 5.0V 2.0V 2.0V 7.2mA 9
A-4 0.35 v +125°C +75°C 4.75V 2.0V 2.0V 7.2mA 9
c-1 "o" INPUT CURRENT -0.1 -1.2 mA -55°C 0°C 5.25V 0.35V 5.25V
A-3 -0.1 -1.2 mA +25°C +25°C 5.25V 0.35V 5.25V
C-1 -0.1 1.2 mA +125°C +75°C 5.25V 0.35V 5.25V
A-3 EXPANDER NODE‘ -0.1 mA +25°C +25°C 5.0V ov
A-4 1" INPUT CURRENT 25 nA +125°C +75°C 5.0V 4.5V ov
A-6 PAIR DELAY 30 95 ns +25°C +25°C 5.0V D.C.F.0.=9 10,13
Cc-2 FALL TIME 75 ns. -55°C 0°C 4,75V A.C.F.O. =2 11,13
Cc-2 TURN-ON DELAY 60 ns +25°C +25°C 5.0V D.C.F.O.=9 10,13
C-2 TURN-OFF DELAY 40 ns +25°C +25°C 5.0V D.C.F.0.=1 10,13
Cc-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "0" 25.2 mw +25°C +25°C 5.25V
A-2 (Per Gate) OUTPUT "1" 7.3 mnw +25°C +25°C 5.25V ov
A-2 INPUT VOLTAGE RATING 5.5 \ +25°C +25°C 5.0V 50uA ov
A-2 OUTPUT SHORT CIRCUIT CURRENT -4.0 -12.0 mA +25°C +25°C 5.0V ov ov
Notes:

1. All voltage and capacitance measurements are referenced to the ground terminal.

Terminals not specifically referenced are left electrically open.

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

3. Positive current flow is defined as into the terminal referenced.

4. Positive NAND Logic definition: "UP" Level = "1", "DOWN'' Level = "0".

5. Precautionary measures should be taken to ensure current limiting in accordance
with Absolute Maximum Ratings should the isolation diodes become forward biased.

6. Measurements apply to each gate element independently.

. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capacitance

Bridge or equivalent. f = 1MHz, Vac 25mVyms. All pins not specifically referenced
are tied to guard for capacitance tests. Output pins are left open.

. Output source current is supplied through a resistor to ground.
. Output sink current is supplied through a resistor to Vee.

10.
. One AC fan-out is defined as 50 pf.
12,
13,

One DC fan-out is defined as 0.8mA.

Manufacturer reserves the right to make design and process changes and improvements.
Detailed test conditions for AC testing are in Section 3.
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SIGNETICS

INTEGRATED CIRCUITS

8417 DUAL 3-INPUT EXPANDABLE NAND GATE

The 8417 Dual 3-Input Expandable NAND Gate im-
plements the NAND function for positive 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 two or more
gates or by selecting discrete external pull-up re-
sistors, 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.

An expansion node isprovided for system flexibility.
The compatibly characterized 8731 Diode Expander
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:

BASIC CIRCUIT SCHEMATIC

AW-A-0089

NOTE: !% of unit shown. Component values are typical.

1,2, 3,4,5,6, 13)

ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
TEMP, TEMP, Vee DRIVEN OTHER
SUB-GROUP MIN. TYP. MAX, UNITS SR417 N8417 c INPUT INPUTS OUTPUTS NOTES
A-4 "1" OUTPUT LEAKAGE CURRENT 40 pA +125°C +75°C 5.0V 0.7V 11,12
OUTPUT LOAD RESISTOR 3.5 4.4 5.3 KQ +25°C +25°C 5.0V 11
A-5 "0" OUTPUT VOLTAGE 0.35 v -55°C 0°C 4.75V 2.0V 2.0V 7.2mA 8
A-3 0.35 v +25°C +25°C 5.0V 2.0V 2.0V 7.2mA 8
A-4 0.35 v +125°C +75°C 4.75V 2.0V 2.0V T.2mA 8
C-1 "0" INPUT CURRENT -0.1 -1.2 mA -55°C 0°C *| 5.26V 0.35V 5.25V
A-3 -0.1 -1.2 mA +25°C +25°C 5.25V 0.35V 5.25V
C-1 -0.1 -1.2 mA +125°C +75°C 5.25V 0.35V 5.25V
A-3 EXPANDER NODE -0.1 mA +25°C +25°C 5.0V ov
A-4 "1" INPUT CURRENT 25 HA +125°C +75°C 5.0V 4.5V ov
A-6 PAIR DELAY 50 150 ns +25°C +25°C 5.0V D.C.F.O.=9 9,14
C-2 FALL TIME 75 ns -55°C 0°C 4.75V A.CF.O.=2 10,14
Cc-2 TURN-ON DELAY 40 ns +25°C +25°C 5.0V D.C.F.0.=9 9,14
C-2 TURN-OFF DELAY 50 ns +25°C +25°C 5.0V D.C.F.0.=1 9,14
C-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION QUTPUT "0" 22.6 mW +25°C +25°C 5.26V
(Per Gate) OUTPUT "1" 7.3 mw +25°C +25°C 5.25V ov
A-2 INPUT VOLTAGE RATING 5.5 v +25°C +25°C 5.0V S50uA ov
A-2 OUTPUT SHORT CIR CUIT CURRENT -0.94 -1.45 mA +25°C +25°C 5.0V [O% ov
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal. 8. Output sink current is supplied through a resistor to V..
Terminals not specifically referenced are left electrically open. 9. One DC fan-out is defined as 0.8mA
2, All measurements are taken with ground pin tied to zero volts - Une n-out 1s delined as 0.9mA.
3. Positive current flow is defined as into the terminal referenced. 10. One AC fan-out is defined as 50pf. _
4. Positive NAND Logic definition: "UP" Level = ""1", "DOWN" Level = "0". : :
5. Precautionary measures should be taken to ensure current limiting in accordance 11. Optional pull-up resistor not connected to output.
with Absolute Maximum Ratings should the isolation diodes become forward biased. 12. Connect an external 1K £1% resistor from V,, to the output terminal for this test.
6. Measurements apply to each gate element independently.
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci- 13. Manufacturer reserves the right to make design and process changes and im-
tance Bridge or equivalent. {= IMHz, V3¢ = 25mVypmg. All pins not specifically provements.
referenced are tied to guard for capacitance tests. Output pins are left open. 14. Detailed test conditions for AC testing are in Section 3.
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SIGNETICS

INTEGRATED CIRCUITS

8424 DUAL RS/T BINARY

The 8424 is a low power, capacitively coupled Dual
RS/T Binary.

This element responds to the trailing or negative-

and Sc inputs have no effect when the clock line is
stationary.

Each logic element in the 8000 series is character-

ized to provide guarantees for driving the 8424. A
convenient summary of these AC loading rules is
provided in Table 1-5, Section 1.

going transition of the clock pulse. The asynchro-
nous RESET input, Rp, may be activated independent
of the state of the clock. The synchronous inputs
(Rc and S¢) are especially adaptable to NAND logic
systems since they respond to low levels. The Rc

BASIC CIRCUIT SCHEMATIC

Usage rules and applications information and sug-
gestions are included in Section 4 of this handbook.

OVee
é TRUTH TABLE
29K 675K | 675K 29K
-4 — —_
RCn SCn Qn-?-l
1 0 1
0 1 0
io——-—— —Y. 1 1 Q
0 0 ?
R - _
p=0=>Q=0
n is time prior to clock
_ _ n+l1 is time following clock
R
¢ 500 0 —E]7p' % 37913- 5000
AW-B-0088
NOTE: % of unit shown. Component values are typical. Cp

ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 15)

ACCEPTANCE TEST LIMITS TEST CONDITIONS

TEST CHARACTERISTIC TEMP.] TEME.] v = = =

SUB-GROUP MIN, | TYP. | MAX.| UNITS | ‘gg454 | Neasa cc | Bp |crock| R¢ Sc OUTPUT | NOTES
A-5 "1" OUTPUT VOLTAGE Q| 3.4 v -55°C | 0°C | 4.75v | 2.0V -225pA 12, 8
A-3 Q] 3.6 v +25°C | +25°C | 5.0V 2.0V -225pA 12, 8
A-4 Q] 3.4 v | +125°C | +75°C | 475V | 2.0 -2264A 12, 8
A-5 "1" OUTPUT VOLTAGE @] 3.4 v -55°C | 0°C J4.75v | 0.7V -2254A 8
A-3 @] 36 v +25°C | +25°C | 5.0v 0.7V -2250A 8
A-4 @ 3.4 v | +125°C | +75°C | 4.75v | 0.7V -2264A 8
A-5 "0" OUTPUT VOLTAGE (™) 035 v -55°c|  0°c {4.75v | 0.7v 7.2mA 9
A-3 Q 035] v +25°C | +25°C | 5.0V 0.7V 7.2mA 9
A-4 )] 035] v |+125°C| +75°C [4.75v | o.7v 7.2mA 9
A-5 "0" OUTPUT VOLTAGE (i 035| v -55°C | 0°C |4.75v | 2.0v 7.2mA 12, 9
A-3 035] V +25°C | +25°C | 5.0V 2.0V 7.2mA 12, 9
A-¢ @ 035] Vv |+12s°Cc| +75°C [4.75V | 2.0V 7.2mA 12, 9
c-1 "0" INPUT CURRENT ®p) | -0.1 -0.8 | ma -55°C | o0°c |5.25v | 0.35V 13
A-3 -0.1 -0.8 | ma +25°C | +25°C | 5.25v | 0.35V 13
c-1 0.1 -0.8 | ma | +125°C| +75°C |5.25v | 0.35V 13
c-1 0" INPUT CURRENT R Sp) [ ~0.1 -0.6 [ ma -55°C|  0°C [s5.25v 0.35V [ 0.35V
A-3 -0.1 -0.6 | ma +25°C | +25°C | 5.25V 0.35v | 0.35v
c-1 -0.1 -0.6 | ma | +125°C{ +75°C |5.25V 0.35V | 0.35V
A-4 "0" INPUT CURRENT (CLOCK) 25 pA | +125°C | +75°C | 5.25V ov
A-4 "1" INPUT CURRENT ®p) 25 pA | +125°C [ +75°C [4.75V | 4.5V 14
A-4 "' INPUT CURRENT ®c,Se) 25 uA | +125°C| +75°C | 475V 4.5V 4.5V
A-6 CLOCKED MODE HOLDING TEST  (C) 10 ns +25°C | +25°C | 5.0V PULSE 16
A6 CLOCKED MODE SWITCHING TEST (C) 50 ns +25°C | +25°C | 5.0V PULSE 16
A-6 (C) 75 ns +25°C | +25°C | 5.0V PULSE
A-6 CLOCKED MODE TURN-ON DELAY 60 ns +25°C | +25°C | 5.0V D.C.F.0.=9 | 10, 16
A-6 CLOCKED MODE TURN-OFF DELAY 60 ns +25°C | +25°C | 5.0V D.C.F.O.=9 | 10, 16
A-6 TOGGLE RATE 8 MHz +25°C | +25°C |5.0V Q Q 16
c-2 OUTPUT FALL TIME 7% ns -55°C|  0°C |4.75V A.CFO.=2 | 11, 16
c-2 INPUT CAPACITANCE (CLOCK) 50 pf +25°C| +25°C |5.0v 2.0V 7
c-2 _ ®p) 3.0 | pf +25°C| +25°C | 5.0V 2.0V 7
c-2 ®c.S0) 30 [ pf +25°C| +25°C | 5.0V 2.0V 2.0V 7
A-2 POWER CONSUMPTION (PER BINARY) 24.7 | mw +25°C | +25°C | 5.25V Q Q
A-2 INPUT VOLTAGE RATING (CLOCK) | 5.0 6.0 v +25°C| +25°C |5.0V 1A | oV ov

—_ ®p)| 55 v +25°C{ +26°C {5.0V | 50uA 14
Re.S0) | 5.5 v +25°C| +25°C | 5.0V ov | 1xA 1ouA

A-2 OUTPUT SHORT CIRCUIT CURRENT (@) | -5.0 -12.0 | mA +25°C| +25°C | 5.0V ov ov
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» 8424

Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal, 8, Output source current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open. 9. Output sink current is supplied through a resistor to Vee.
2, All measurements are taken with ground pin tied to zero volts, 10. One DC fan-out is defined as 0,8mA.
3. DPositive current flow is defined as into the terminal referenced. 11, One AC fan-out is defined as 50pf.
4, Positive NAND Logic definition: "UP" Level = "1, "DOWN" Level = "0", 12, Momentarily apply zero volts to Q and V¢ to Q to cnsure the state of the flip-flop
5. Precautionary measures should be taken to ensure current limiting in accordance. prior to measurement.
with Absolute Maximum Ratings should the isolation diodes become forward biased. 13.  Apply 0.5V to_the Q output terminal.
6. Measurements apply to each gate element independently. 14. Apply Vcc to Q output terminal and zero volts to Q output terminal.
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci- 15. Manufacturer reserves the right to make design andprocess changes and improve-
tance Bridge or equivalent. f = 1MHz, Vac = 25mVpms. All pins not specifically ments. .
referenced are tied to guard for capacitance tests. Output pins are left open. 16. Detailed test conditions for AC testing are in Section 3.
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INTEGRATED CIRCUITS 3

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 (Sp) which provide maximum usage of all inputs
in synchronous systems such as shift registers and
synchronous counters. The asynchronous 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 (Rp

and Sg) are especially adaptable to NAND logic sys-
tems since they respond to low levels. The R¢ and Sg
inputs have no effect when the clock line is 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, Section 1.

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

ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 15)
ACCEPTANCE LIMITS TEST CONDITIONS

TEST CHARACTERISTIC eV ey = = T S

- . . R

SUB-GROUP MIN. | MAX. | UNITS | ‘gaioc- | Ngigs'| Vo D D CLOCK c c OUTPUTS | NOTES

A-5 "1" OUTPUT VOLTAGE Q] 8.4 v -55°C o°c |475v | 0.7v | 2.0v -2254A 8
A-3 Q]| 3.6 v +25°C | +25°C | 5.0v 0.7v | 2.0V -225uA 8
A-4 Q)| 3.4 v +125°C | +75°C | 4.75v | 0.7v ] 2.0v -2251A 8
A-5 "1" QUTPUT VOLTAGE @[ 34 v -55°C 0°C [4.75v | 2.0v | 0.7V -2254A 8
A-3 @} 3.6 v +25°C | +25°C [ 5.0V 2,0v | 0.7v -225uA 8
A-4 @] 3.4 \4 +125°C | +75°C | 4.75v | 2.0v | o0.7v -225uA 8
A-5 "0" OUTPUT VOLTAGE Q) 0.35 v -55°C 0°C [4.75v | 2.0v | o0.7v 7.2mA 9
A-3 Q) 0.35 v +25°C | +25°C | 5.0V 2.0v | 0.7v 7.2mA 9
A4 Q) 0.35 v +125°C | +75°C | 4.75v [ 2.0v | 0.7V 7.2mA 9
A-5 "0" OUTPUT VOLTAGE @ 0.35 v -55°C o°c | 475V | 0.7v | 2.0V 7.2mA 9
A-3 Q 0.35 v +25°C | +25°C | 5.0V 0.7v | 2.0V 7.2mA 9
A-4 @ 0.35 v +125°C | +75°C | 4.75v | 0.7v | 2.0V 7.2mA 9
c-1 "0" INPUT CURRENT ®p)| -0.1 | -1.6 mA -55°C 0°C | 5.25V 0.35V 12
A-3 ®p)| -0.1 | -1.6 mA +25°C | +25°C | 5.25V 0.35V 12
c-1 Rp)| -0.1 { -1.6 mA | +125°C | +75°C | 5.25V 035V 12
c-1 "0" INPUT CURRENT Bpf|-01| -0.8 mA -55°C 0°C | 5.25v | 0.35¢] - - 12
A-3 ) 0.1 ] -0.8 mA | +25°C | +25°C | 5.25V | 0.35V]: 12
c-1 @p) -0.1| -o0.8 mA | +125°C | +75°C | 5.25 0.35 12
c-1 0" INPUT CURRENT ®e. 30)| 01| -0 mA -55°C 0°C | 5.25v 0.35V | 0.35V

A-3 ®c, o) -0.1 ] -0.6 ma | +25°C | +25°C | 5.25V 035V | 0.35V

c-1 Re. 3| -0.1 | -0.6 mA | +125°C | +75°C |5.25V 0.35V | 0.35V

A-4 "0" INPUT CURRENT (CLOCK) -50 uA | +125°C | +75°C | 5.25V ov

A-4 "1" INPUT CURRENT B 25 uA +125°C | +75°C | 4.75V | 4.5V 13
A-3 Gp) 25 pA +25°C | +25°C | 4.75V | 4.5V 13
A-4 Rp) 50 pA | +125°C | +75°C | 4.75V 4.5V 13
A-3 ®p) 50 pA +25°C | +25°C | 4.75V 4.5V 13
A-6 CLOCKED MODE HOLDING TEST 10 ns +25°C | +25°C | 5.0V PULSE 15
A-6 CLOCKED MODE SWITCHING TEST 50 ns +25°C | +25°C | 5.0V PULSE 15
A-6 75 ns +25°C | +25°C | 5.0V PULSE 15
A-6 CLOCKED MODE TURN-ON DELAY 60 ns +25°C | +25°C { 5.0V D.C.F.0.=9 | 10,15
A-6 CLOCKED MODE TURN-OFF DELAY 60 ns +25°C | +25°C | 5.0V D.C.F.0.=9 | 10,15
A-6 TOGGLE RATE 8 MHz | +25°C | +25°C {5.0v Q Q 15
c-2 OUTPUT FALL TIME 75 ns -55°C o°C | 4.75v A.C.FO.=2 | 11,15
c-2 INPUT CAPACITANCE (CLOCK) 100 pf +25°C | +25°C | 5.0V 2.0V 7
C-2 ) 3.0 of +25°C | +25°C | 5.0V 2.0V 7
c-2 _ Ep) 6.0 pf +25°C | +25°C | 5.0V 2.0V 7
c-2 ®c, 80 3.0 pf +25°C | +25°C | 5.0V 2.0V | 2.0V 7
A-2 POWER CONSUMPTION (Per Binary) 24.7 mw +25°C | +25°C | 5.25V Q Q

A-2 INPUT VOLTAGE RATING (CLOCK)| 5.0 6.0 v +25°C | +25°C | 5.0V 104A ov ov

A-2 (Sp» Rp)| 5.5 v +25°C | +25°C | 5.0V [50uA | s5uA 13
A-2 R, Sg)| 5.5 v +25°C | +25°C | 5.0V ov 1uA | 102A

A-2 OUTPUT SHORT CIRCUIT CURRENT (Q)}-5.0 [ -12 mA | +25°C | +25°C [5.0V ov ov

A-2 5.0 | -12 mA +25°C | +25°C |5.0v oV oV

Notes:

-

. All voltage and capacitance measurements are referenced to the ground terminal.
Terminals not specifically referenced are left electrically open.

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

Positive current flow is defined as into the terminal referenced.

Positive NAND Logic definition: "UP" Level = "1'", "DOWN" Level = "0",
Precautionary measures should be taken to ensure current limiting in accordance
with Absolute M.ximum Ratings should the isolation diodes become forward biased.
Measurements auply to each gate element independently.

Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci-
tance Bridge or equivalent. f=1MHz, Vac = 25mV rms. All pins not specifically
referenced are tied to guard for capacitance tests. Output pins are left open.

Gk W

o

8. Output source current is supplied through a resistor to ground.

9. Output sink current is supplied through a resistor to Vge.

10. One DC fan-out is defined as 0.8mA.

11. One AC fan-out is defined as 50pf. -

12. Apply 0.5V to_the Q output terminal for Rp test and 0.5V to @ for D test.

13. Apply Vee to @ output terminal and zero volts to Q output terminal for ﬁD test and
Vee to Q and zero volts to Q for T test.

14. Manufacturer reserves the right to make design and process changes and improve-
ments.

15. Detailed test conditions for AC testing are in Section 3.
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SIGNETICS

[IGL

INTEGRATED CIRCUITS

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.

Output short circuit protection is provided by a cur-

BASIC CIRCUIT SCHEMATIC

TVcc

17K

675K

rent limiting resistor. s
6.75K 0.5K
Values chosen for the collector and emitter resis-
tors of the phase-splitter transistor ensure optimum a Vour
. . N Vi
on-off relationships of the totem-pole output pair. ™
. . . 4K
General areas of application for the 8440 include half %
and full adders, digital comparators, and AND-OR aw-4-0329 = =
cont’rOI IOglc for lnputs t o blna‘ry c l ocC k Steerlng NOTE: !5 of unit shown. Component values are typical.
lines.
Section 4 of this handbook contains helpful applica-
tions information and usage rules for the 8440.
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 14)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
. TEMP. TEMP. v, DRIVEN OTHER
SUB-GROUP MIN. TYP, MAX. UNITS 58440 N8440 ce INPUT INPUTS OUTPUTS NOTES
A-5 1" OURPUT VOLTAGE 3.4 v -55°C 0°C 4.75V 0.7V -225pA 8
A-3 3.6 v +25°C +25°C 5.0V 0.7V -225pA 8
A-4 3.4 v +125°C +75°C 4.75V 0.7V -225uA 8
A-5 0" OUTPUT VOLTAGE 0.35 v -55°C 0°C 4.75V 2.0V 2.0V 7.2mA 9,12
A-3 0.35 v +25°C +25°C 5.0V 2.0V 2.0V 7.2mA 9,12
A-4 0.35 v +125°C +75°C 4.75V 2.0V 2.0V 7.2mA 9,12
Cc-1 "'0" INPUT CURRENT -0.1 -0.8 mA -55°C 0°C 5.25V 0.35V 5.25V
A-3 -0.1 -0.8 mA +25°C +25°C 5,25V 0.35V 5.25V
C-1 -0.1 -0.8 mA +125°C +75°C 5.26V 0.35V 5.25V
A-4 "1" INPUT CURRENT 25 nA +125°C +75°C 5.0V 4.5V oV
A-6 PAIR DELAY 30 95 ns +25°C +25°C 5.0V D.C.F.0.=9 10,15
C-2 OUTPUT FALL TIME 75 ns -55°C 0°C 4.75V A.C.F.0.=2 11,15
Cc-2 TURN-ON DELAY 40 ns +25°C +25°C 5.0V D.C.F.O.=9 10,15
c-2 TURN-OFF DELAY 50 ns +25°C +25°C 5.0V D.C.F.0.=1 10,15
Cc-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "0" 29.4 mwW +25°C +25°C 5.25V
(Per Gate) OUTPUT "1" 9.5 mW +25°C +25°C 5.25V ov 13
A-2 INPUT VOLTAGE RATING 5.5 v +25°C +25°C 5.0V S50uA ov
A-2 OUTPUT SHORT CIRCUIT CURRENT -4.0 -12 mA +25°C +25°C 5.0V ov ov
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal. 9. Output sink current is supplied through a resistor to Vee.
Terminals not specifically referenced are left electrically open. 10. One DC fan-out is defined as 0.8mA.
2. All measurements are taken with ground pin tied to zero volts. . y Onf
3. Positive current flow is defined as into the terminal referenced. 11. One AC fan-out is defined as 50pf.
4. Positive NAND Logic definition: "UP" Level = "1", "DOWN" Level = "0". 12. To test "0" output voltage, apply 2.0V to the input terminal of one input AND gate
5. Precautionary measures should be taken to ensure current limiting in accordance and apply zero volts to the input terminals of the associated input AND gate. Re-
with Absolute Maximum Ratings should the isolation diodes become forward biased. verse input conditions and measure again.
6. Measurements apply to each gate element independently. 13. For output "1" power consumption test, apply zero volts to one input terminal of
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci- associated input AND gates.
tance Bridge or equivalent. f= 1MHz, Vyo = 25mVpmg. All pins not specifically . .
referenced are tied to guard for capacitance tests. Output pins are left open. 14, Manufacturer reserves the right to make design and process changes and im-
8. Output source current is supplied through a resistor to ground. Apply 0.7V to one provements.
input terminal of associated AND gate. 15. Detailed test conditions for AC testing are in Section 3.
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SIGNETICS

8455 DUAL 4-INPUT NAND GATE DRIVER

INTEGRATED CIRCUITS

The 8455 Dual 4-Input TTL NAND Gate Driver is BASIC CIRCUIT SCHEMATIC
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 noise immunity due to its
low output impedance in both the '"1'" and 0" output
states.

The current limiting resistor between 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 optimum rise
time when driving high capacitance loads encoun-
tered in high fan-out situations, and when driving
AC binaries or long lines.

AW-A-0437 =

The values chosen for the collector and emitter re- NOTE: 1/2 of unjt shown. Component values are typical.
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.

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

ACCEPTANCE LIMITS TEST CONDITIONS
rest CHARACTERISTIC TEMP TEMP DRIVEN OTHER
SUB-GROUP . . A/ )
MIN. TYP. MAX. UNITS 58455 N8455 cc INPUT INPUTS OUTPUTS NOTES
A-5 "1'" OUTPUT VOLTAGE 3.4 v -55°C 0°C 4.75V 0.7v -625uA 8
A-3 3.6 v +25°C +25°C 5.0V 0.7V -625uA 8
A-4 3.4 v +125°C +75°C 1.75V 0.7V -625uA 8
A-5 "0" OUTPUT VOLTAGE 0.35V v -55°C 0°C 1.75V 2.0V 2.0V 20mA 9
A-3 0.35V v +25°C +25°C 5.0 2.0V 2.0V 20mA 9
A~} 0.35V v +125°C +75°C 4,75V 2.0V 2.0V 20mA 9
C-1 "'0" INPUT CURRENT -0.1 -1.2 mA -55°C 0°C 5.25V 0.35vV 5.25V
A-3 -0.1 -1.2 mA +25°C +25°C 5.25V 0.35V 5.25V .
C-1 -0.1 -1.2 mA +125°C +75°C 5.25V 0.35V 5.25V
A-4 "1" INPUT CURRENT 25 RA +125°C +75°C 5.0V 4.5V ov
A-6 PAIR DELAY 30 95 ns +25°C +25°C 5.0V" D.C.F.O. = 25| 10,13
Cc-2 FALL TIME 75 ns -55°C 0°C 4.75V A.C.F.0.=9 ] 11,13
C-2 TURN-ON DELAY 40 ns +25°C +25°C 5.0V D.C.F.O. = 25| 10,13
C-2 TURN-OFF DELAY 40 ns +25°C +25°C 5.0V D.C.F.0. 1 10,13
C-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "¢" 28.4 mwW +25°C +25°C 5.25V
A-2 (Per Gate) OUTPUT "1" 7.3 mW +25°C +25°C 5.25V ov
A-2 INPUT VOLTAGE RATING 5.5 v +25°C +25°C 5.0V 50uA ov
A-2 OUTPUT SHORT CIRCUIT CURRENT -20 -95 mA +25°C +25°C 5.0V ov ov
1. All voltage and capacitance measurements are referenced to the ground terminal. 8. Output source current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open. . . . h R to V.
2. All measurements are taken with ground pin tied to zero volts. 9. Output sink current is supplied through a resistor to Vee.
3. [Positive current flow is defined as into the terminal referenced. 10. One DC fan-out is defined as 0.8mA.
4. Positive NAND Logic Definition: "UP'" Level = "1", "DOWN" Level = "0".
5. Precautionary measures should be taken to ensure current limiting in accordance 11. One AC fan-out is defined as 50pf.
with Absolute Maximum Ratings should the isolation diodes become forward biased.
6. Measurements apply to each gate element independently. 12. Manufacturer reserves the right to make design and process changes and improve-
7. Capacitance as measured onBoonton Electronic Corporation Model 75A-88 Capaci- ments.
tance Bridge or equivalent. f = 1MHz, Vh¢ = 25mVpmg. All pins not specifically
referenced are tied to guard for capacitance tests. Output pins are left open. 13. Detailed test conditions for AC testing are in Section 3.
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SIGNETICS

8490 HEX INVERT

INTEGRATED CIRCUITS

ER

8470 TRIPLE 3-INPUT NAND GATE
8480 QUAD 2-INPUT NAND GATE

The 8470 Triple 3-Input NAND Gate and the 8480
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"),

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.

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

The values chosen for the collector and emitter re-
sistors of the phase-splitter transistor ensure opti-
mum on-off relationships of the totem-pole output
pair.

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

BASIC CIRCUIT SCHEMATIC

Vee

NOTE: 1/6 of circuit shown

Component values are typical.

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

ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC TEMP TEMP
M . DRIVEN OTHER
~ A%
SUB-GROUP MIN. | TYP. | MAX. | UNITS | S8470 N8470 ec mwput | npurs | OUTPUTS | NOTES
A-5 "1'" OUTPUT VOLTAGE 3.4 v -55°C 0°C 4.75V 0.7V -225pA 8
A-3 3.6 v +25°C +25°C 5.0V 0.7v -225uA 8
A-4 3.4 v +125°C +75°C 4.75V 0.7V -225uA 8
A-5 ''0" OUTPUT VOLTAGE 0.35 v -55°C 0°C 4.75V 2.0V 2.0V 7.2mA 9
A-3 0.35 v +26°C +25°C 5.0V 2.0V 2.0v 7.2mA 9
A-4 0.35 v +125°C +75°C 4.75V 2.0V 2.0V 7.2mA 9
Cc-1 "0" INPUT CURRENT -0.1 -0.8 mA -55°C 0°C 5.25 0.35V 5.25V
A-3 -0.1 -0.8 mA +25°C +25°C 5.25V 0.35V 5.25V
C-1 0.1 -0.8 mA +125°C +75°C 5.25V 0.35V 5.25V
A-4 1" INPUT CURRENT 25 nA +125°C +75°C 5.0V 4.5V ov
A-8 PAIR DELAY 25 95 ns +25°C +25°C 5.0V D.C.F.O.=9 10,13
C-2 OUTPUT FALL TIME 75 ns -55°C 0°C 4.75V A.C.F.O.=2 11,13
Cc-2 TURN-ON DELAY 40 ns +25°C +25°C 5.0V D.C.F.0.=9 10,13
C-2 TURN-OFF DELAY 40 ns +25°C +25°C 5.0V D.C.F.O.=1 10,13
C-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "0" 16.8 mw +25°C +25°C 5.25V
(Per Gate) OUTPUT "1" 5.2 mw +25°C +25°C 5.25V ov
A-2 INPUT VOLTAGE RATING 5.5 v +25°C +25°C 5.0V 50uA ov
A-2 OUTPUT SHORT CIRCUIT CURRENT -4.0 -12.0 mA +25°C +25°C 5.0V ov ov
1. All voltage and capacitance measurements are referenced to the ground terminal, 8. Output source current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open. . . .
2. All measurements are taken with ground pin tied to zero volts. 9. Output sink current is supplied through a resistor to Vec.
3. Positive current flow is defined as into the terminal referenced. : .
4. Positive NAND Logic Definition: "UP" Level - "1", "DOWN" Level = "0". 10. One DC fan-out is defined as 0.8mA.
5. Precautionary measures should be taken to ensure current limiting in accordance 11. One AC fan-out is defined as 50pf.
with Absolute Maximum Ratings should the isolation diodes become forward biased.
6. Measurements apply to each gate element independently. 12. Manufacturer reserves the right to make design and process changes and improve-
7. Capacitance as measured onBoonton Electronic Corporation Model 75A-88 Capaci- ments.
tance Bridge or equivalent. f = IMHz, Vac = 26mVyms. All pins not specifically
referenced are tied to guard for capacitance tests. Output pins are left open. 13. Detailed test conditions for AC testing are in Section 3.
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A PACKAGE J PACKAGE
8471 A
TRIPLE 3-INPUT :
NAND GATE

SIGNETICS

awaor

INTEGRATED CIRCUITS

*NO PULL-UP PROVIDED

BASIC CIRCUIT SCHEMATIC

The 8471 is a Triple 3-Input NAND Gate with bare
output collectors. Absence 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 outputs to be tied
together.

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

AW-A-0880

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

NOTE: 1/3 of unit shown. Component values are typical.

*lsolation diode

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

ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
TEMP. TEMP, DRIVEN OTHER
SUB-GROUP MIN. | TYP. MAX. | UNITS §8471 N8471 Vee INPUT | WpUTs | OUTPUTS | NOTES
A-4 "1" QUTPUT LEAKAGE CURRENT | 25 HA +125°C +75°C 5.0V 0.6V 11
A-5 "0" OUTPUT VOLTAGE 0.35 v -55°C 0°C 4,75V 2,0V 2.0V 8.2mA 8
A-3 0.35 \4 +25°C +25°C 5.0V 2.0V 2.0V 8.2mA 8
A-4 0.35 \4 +125°C +75°C 4.75V 2.0V 2.0v 8.2mA 8
Cc-1 "0" INPUT CURRENT -0.1 -0.8 mA -55°C o°C 5.25V 0.35V 5.25V
A-3 -0.1 -0.8 mA +25°C +25°C 5,25V 0.35V 5.25V
C-1 -0.1 -0.8 mA +125°C +75°C 5,25V 0.35V 5.25V
A-4 ""1" INPUT CURRENT 25 HA +125°C +75°C 5.0V 4.5V ov
A-6 PAIR DELAY 50 150 ns +25°C +25°C 5.0V D.C.F.0.=9 9,13
c-2 FALL TIME 75 ns =55°C 0°C 4.75V A.CF.O.=2 10,13
Cc-2 TURN-ON DELAY 40 ns +25°C +25°C 5.0v D.C.F.O.=9 9,13
C-2 TURN-OFF DELAY 50 ns ++25°C +25°C 5.0V D.C.F.O.=1 9,13
c-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "0" 16.8 mwW +25°C +25°C 5.25V
(Per Gate) OUTPUT "1" 5.2 mwW +25°C +25°C 5.256V ov
A-2 INPUT VOLTAGE RATING 5.5 v +25°C +25°C 5.0V 50uA ov
1. All voltage and capacitance measurements are referenced to the ground terminal. 8. Output sink current is supplied through a resistor to Vee.
Terminals not specifically referenced are left electrically open. .
2.  All measurements are taken with ground pin tied to zero volts. 9. One DC fan-out is defined as 0.8mA.
3. Positive current flow is defined as into the terminal referenced. s N
4. Positive NAND Logic definition: "UP" Level = "1", "DOWN" Level = "0" 10. One AC fan-out is defined as 50pf.
5. Precautionary measures should be taken to ensure current limiting in accordance 11. Connect an external 1K 1% resistor from Vg, to the output terminal for this test.
with Absolute Maximum Ratings should the isolation diodes become forward biased. . . .
6. Measurements apply to each gate element independently. 12, Manufacturer reserves the right to make design and process changes and improve-
7. Capacitance as measured onBoonton Electronic Corporation Model 75A-S8 Capaci~ ments.
tance Bridge or equivalent. f=1MHz, Va¢c = 25mVrms. All pins not specifically . " . .
referenced are tied to guard for capacitance tests. Output pins are left open. 13. Detailed test conditions for AC testing are in Section 3.
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SIGNETICS

8481
NAND GATE

INTEGRATED CIRCUITS

QUAD 2-INPUT

oW a-067

A PACKAGE J PACKAGE

13 12 11 10 9 8

4

|
. 8481

*No pull-up provided

The 8481 is a Quad 2-Input NAND Gate with bare
output collectors. Absence of an output pull-up
structure allows the user complete freedom 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 outputs to be tied
together.

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

Secction 4 of this handbook provides detailed usage
rules and collector-logic information for this
clement.

BASIC CIRCUIT SCHEMATIC

ilb

AW-A-0673

NOTE: 14 of unit shown. Component values are typical. *|solation Diode

ELECTRICAL CHARACTERISTICS (NOTES: 1,2,3,4,5,6,12)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
TEMP. | TEMP. v DRIVEN OTHER
SUB-GROUP MIN. TYP. | MAX. UNITS S8481 N8481 cc INPUT INPUTS OUTPUTS NOTES
A-4 "1" OUTPUT LEAKAGE CURRENT 25 HA +125°C +75°C 5.0V 0.6V 11
A-5 "o QUTPUT VOLTAGE 0.35 v -55°C 0°C 4.75V 2.0V 2.0V 8.2mA 8
A-3 0.35 v +25°C +25°C 5.0V 2.0V 2.0V 8.2mA 8
A-4 0.35 v +125°C +75°C 4,75V 2.0V 2.0V 8.2mA 8
C-1 0" INPUT CURRENT -0.1 -0.8 mA -55°C 0°C 5.25V 0.35V 5.25V
A-3 -0.1 -0.8 mA +25°C +25°C 5.25V 0.35V 5.25V
C-1 -0.1 -0.8 mA +125°C +75°C 5.25V 0.35V 5.25V
A-4 "1" INPUT CURRENT 25 pA +125°C +75°C 5.0V 4,5V ov
A-6 PAIR DELAY 50 150 ns +25°C +25°C 5.0V D.C. F.O. =9 9,13
Cc-2 FALL TIME 75 ns -55°C 0°C 4,75V A.C. F.O. = 10,13
Cc-2 TURN-ON DELAY 40 ns +25°C +25°C 5.0V D.C. F.O. =9 9,13
C-2 TURN-OFF DELAY 50 ns +25°C +25°C 5.0V D.C. F.O. =1 9,13
c-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "0" 16.8 mw +25°C +25°C 5,25V
(Per Gate) OuUTPUT "1" 5.2 mwW +25°C +25°C 5.25V ov
A-2 INPUT VOLTAGE RATING 5.5 v +25°C +25°C 5.0V 50uA ov
Notes:

-

All voltage and capacitance measurements are referenced to the ground terminal.
Terminals not specifically referenced are left clectrically open.

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

3. Positive current flow is defined as into the terminal referenced.

4. Positive NAND Logic definition: "UP" Level "1", "DOWN'" Level = "0,

5. Precautionary measures should be taken to ensure current limiting in accordance
with Absolute Maximum Ratings should the isolation diodes become forward biased.

6. Measurements apply to each gate element independently.

7. Capacitance as measured on Boonton Electronic Corporation Model 75A -S8 Capaci-

tance Bridge or equivalent. f =1 MHz, V3¢ = 25mVyms. All pins not specifically
referenced are tied to guard for capacitance tests. Output pins are left open.
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8. Output sink current is supplied through a resistor to Vee-

9. One DC fan-out is defined as 0.8mA.

10. One AC fan-out is defined as 50pf.

11. Connect an external 1K resistor from Vg to the output terminal for this test.

provements.

13. Detailed test conditions for AC testing are in Section 3.

. Manufacturer reserves the right to make design and process changes and im-



SIGNETICS

INTEGRATED CIRCUITS

8706 DUAL 5—-INPUT DIODE EXPANDER ELEMENT

8731 QUAD 2-INPUT DIODE EXPANDER ELEMENT

BASIC CIRCUIT SCHEMATIC 8706

The 8706 Dual 5-Input and the 8731 Quad 2-Input -i-
Diode Expander Elements complete the full range of
diode input expansion capacility for the 8400 series
expandable gate (8415, 8416 and 8417). T YT Y T
plélalals (B8 |a |34
3 3 3 K e b e e e —de -
The 8706 and the 8731 provide optimum flexibility = | F | T F T i i
for the most efficient utilization of pin and package
configurations in achieving a desired number of
additional input term and input combinations.
oo : . fo s BASIC CIRCUIT SCHEMATIC 8731
Applications information on the 8706 and 8731 is in- ! 3
cluded in Section 4 of this handbook. | T T
T A ~
A | A | x| A
SR (49 (2% LAY
=+ = =+ =
AW-A-0349
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3,4, 5,6, 9)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
TEMP. TEMP, DRIVEN OTHER
SUB-GROUP MIN. MAX. UNITS S8731 N8731 INPUT INPUTS OUTPUTS NOTES
A-4 "1" INPUT CURRENT 25 uA +125°C +75°C 4.5V ov ov
Cc-1 DIODE FORWARD VOLTAGE 0.95 v -55°C 0°C ov Open 1.2mA
A-3 0.85 v +25°C +256°C ov Open 1.2mA
C-1 0.68 \ +125°C +75°C ov Open 1.2mA
A-2 INPUT VOLTAGE RATING 8.5 \4 +25°C +25°C 10uA Open ov
C-2 INPUT CAPACITANCE 3 pf +25°C +25°C 2.0V ov
Cc-2 DIODE RECOVERY TIME 4 ns +25°C +25°C +2mA Open
87064 8731
8731A 8706A
1 1 L J 14
13 2 13
u 4 u
10 5 — - 10
J : hi AL
7 s 7 s
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal. 6. Measurements apply to each diode cluster independently.
Terminals not specifically referenced are left electrically open. 7. Capacitance as measured on Boonton Electronic Corporation Model 75A~S8 Capaci-
2. All measurements are taken with ground pin tied to zero volts. tance Bridge or equivalent. f = 1Mec, V = 25mVrms. All pins not specifically
3. Positive current flow is defined as into the terminal referenced. referenced are tied to guard for capacitance tests. Output pins are left open.
4. Positive NAND Logic Definition: "UP" Level = "1", "DOWN" Level = "0". 8. Recovery to 0.2mA, Loop Resistance = 100 ohms. Measure with Tektronix Type
5.

Precautionary measures should be taken to ensure current limiting in accordance
with maximum ratings should the isolation diodes become forward biased.
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291 Diode Switching Time Tester.

Manufacturer reserves the right to make design and process changes and improve-
ments.



SIGNETICS

8806 DUAL 4-INPUT
EXPANDER ELEMENT

INTEGRATED CIRCUITS

A PACKAGE J PACKAGE

14 13 12 11 10 9 8

L4 : .

[ 1

The 8806 Dual 4-Input Expander Element is com-

BASIC CIRCUIT SCHEMATIC

patibly designed and characterized for use with the

8840 and 8848 AND-OR-INVERT Gates, thereby pro- Vee
viding increased system usefulness for the 8840 and
the 8848.
4K Ve Ve 4K
Applications information on the 8806 is included in
. . \ v
Section 4 of this handbook. w vin
VIN N
ViN I Vi
Ve Ve —_= Aw-A-0324
NOTE: Component values are typical.
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 12)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
TEMP. | TEMP, DRIVEN OTHER OUTPUTS
SUB-GROUP MIN. | TYP. MAX. | UNITS $8806 N8806 Vcc INPUT INPUTS Ve Ve NOTES
A-3 OUTPUT "ON" VOLTAGE AT VC 1, 2)* 1.25 v +25°C +25°C 4.75V 2,0V 2.0V 7.2mA | 0.85V 9
A-3 OUTPUT "ON" CURRENT AT VE (2, 3)* -2.5 mA +25°C +256°C 4.75V 2.0V 2.0V 2.2mA | 0.85V]| 8, 9
A-3 OUTPUT "OFF" CURRENT AT VE(4, 5)* -50 pA +25°C +25°C 5.25V 0.8V 4.75V | 0.59V 9
C-1 "0" INPUT CURRENT 0.1 -1.6 mA -55°C 0°C 5.256V 0.40V 5.25V
A-3 -0.1 -1.6 mA +25°C +25°C 5.256V 0.40V 5,25V
C-1 -0.1 -1.6 mA +125°C +75°C 5.25V 0.40V 5.25V
A-4 "1" INPUT CURRENT 25 HA +125°C +75°C 5.0V 4.5V ov
C-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "ON" 6.3 mw +25°C +25°C 5.25V 0.59V
A-2 (Per Expander) OUTPUT "OFF" 8.9 mw +25°C +25°C 5.25V ov
Cc-1 INPUT LATCH VOLTAGE RATING 5.5 v +25°C +25°C 5.0V 10mA ov 10
A-6 TURN-ON DELAY 20 ns +25°C +25°C 5.0V 13
A-6 TURN-OFF DELAY 34 ns +25°C +25°C 5.0V 13
8840 Node Test Correlation Note 11
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal. 8. Output current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open. 9. Output current is supplied through a resistor to Voe. For output "OFF" current at
2. All measurements are taken with ground pin tied to zero volts. VC use 2.5K +1% resistor.
3. Positive current flow is defined as into the terminal referenced. 10. This test guarantees operation free of input latch-up over the specified operating
4. Positive NAND Logic definition: "UP" Level = "1", "DOWN" Level = "0". power supply voltage range.
5. Precautionary measures should be taken to ensure current limiting in accordance 11. Compatibilitybetween the 8806, the 8840 and 8848 are proved by this series of tests
with Absolute Maximum Ratings should the isolation diodes become forward biased. for corresponding tests performed on the 8840 and 8848. Check those tests enclosed
6. Measurements apply to each gate element independently. in special box on 8840 and 8848 data tables.
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci- 12. Manufacturer reserves the right to make design and process changes and improve-
tance Bridge or equivalent. f = 1MHz, V,, = 25mVeyg. All pins not specifically ments.
referenced are tied to guard for capacitance tests. Output pins are left open. 13. Detailed test conditions for AC testing are in Section 3.
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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 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

B

ASIC CIRCUIT SCHEMATIC

AW-A-044]
providing high fan-out capability.
NOTE: Component values are typical.
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 erroneous cross-coupled signals.
Output short-circuit protection is provided by a cur-
rent limiting resistor.
Section 4 of this handbook provides usage rules and
application information for these gates.
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3,4, 5,6, 12)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
TEMP, | TEMP,]y DRIVEN | OTHER
SUB-GROUP MIN TYP. MAX. UNITS S8800 N880O ce INPUT INPUTS OUTPUTS NOTES
A-5 "1" OUTPUT VOLTAGE 2.6 v -55°C 0°C |4.75vV 0.8V -500uA 8
A-3 2.8 v +25°C | +25°C | 5.0V 0.8V -500uA 8
A-4 2.6 A +125°C | +75°C |4.75V 0.8V -500uA 8
A-5 "0" OUTPUT VOLTAGE 0.40 v ~55°C 0°C |4.75V 2.0V 2.0V 16mA 9
A-3 0.40 v +25°C | +25°C | 5.0V 2.0V 2.0V 16mA 9
A-4 0.40 v +125°C | +75°C |4.75V 2.0V 2.0V 16mA 9
C-1 "0" INPUT CURRENT -0.1 ~1.6 mA -55°C 0°C |5.25V 0.40V 5.25V
A-3 -0.1 -1.6 mA +25°C | +25°C {5.25V 0. 40V 5.26V
C-1 -0.1 -1.6 mA +125°C | +75°C |5.25V 0. 40V 5.25V
A-4 1" INPUT CURRENT 25 nA +125°C | +75°C | 5.0V 4.5V ov
A-6 TURN-ON DELAY 13 ns +25°C | +25°C | 5.0V D.C. F.0O.=20 | 10, 14
A-6 TURN-OFF DELAY 13 ns +25°C | +25°C | 5.0V D.C. F.0.=20 | 10, 14
Cc-2 OUTPUT FALL TIME 50 ns -55°C 0°C §4.75V A.C.F.0.=6 11, 14
Cc-2 INPUT CAPACITANCE 3.0 pf +25°C | +25°C | 5.0V 2.0V 7
A-2 POWER CONSUMPTION "0" 31 mw +25°C | +25°C [5.25V
(Per Gate) o 8.9 mw +25°C | +25°C [5.25V ov
c-1 INPUT LATCH VOLTAGE RATING 5.5 \4 +25°C | +25°C | 5.0V 10mA ov 12
A-2 OUTPUT SHORT CIRCUIT CURRENT | -20 -70 mA +25°C | +25°C | 5.0V ov ov
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal. 8. Output source current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open. 9. Output sink current is supplied through a resistor to Vee.
2. All measurements are taken with ground pin tied to zero volts. 10. One DC fan-out is defined as 0.8mA.
3. Positive current flow is defined as into the terminal referenced. 11. One AC fan-out is defined as 50pf.
4. Positive NAND Logic definition: "UP'" Level = "1", "DOWN" Level = "0". R . . .
5. Precautionary measures should be taken to ensure current limiting in accordance 12. This test guarantees operation free of input latch-up over the specified operating
with Absolute Maximum Ratings should the isolation diodes become forward biased. supply voltage range.
6. Measurements apply to each gate element independently. . " N o
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci~ 13. x:ﬁgﬂcwrer reserves the right to make design andprocess changes and improve
tance Bridge or equivalent. f= 1MHz, Vac = 25mVrms. All pins not specifically N
referenced are tied to guard for capacitance tests. Output pins are left open. 14. Detailed test conditions for AC testing are in Section 3.
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J PACKAGES

8808

8816
8870
8880

"I" QUTPUT VOLTAGE (V)
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I
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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 basically the same as the
NAND implementation providing low impedance for
both logic levels.

BASIC CIRCUIT SCHEMATIC

NOTE: COMPONENT VALUES ARE TYPICAL,
%* ISOLATION DIODE

ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 13)

ACCEPTANCE LIMITS TEST CONDITIONS
TEMP TEMP
TEST CHARACTERISTIC h °
58815 N8815 \ DRIVEN OTHER
SUB-GROUP MIN. TYP. MAX. UNITS $8875 N88T5 ce INPUT INPUTS OUTPUTS NOTES
58885 N8885
A-5 "1" OUTPUT VOLTAGE 2.6 v -55°C 0°C 4.75V 0.8V 0.8V -500uA 8
A-3 2.8 v +25°C +25°C 5.0V 0.8V 0.8V -500pA 8
A-4 2.6 v +125°C +75°C 4.75V 0.8V 0.8V -500uA 8
A-5 "0" OUTPUT VOLTAGE 0.4 v -55°C 0°C 4.75V 2.0V ov 16mA 9
A-3 0.4 v +25°C +25°C 5.0V 2.0V ov 16mA 9
A-4 0.4 \4 +125°C +75°C 4.75V 2.0V ov 16mA 9
C-1 "0" INPUT CURRENT -0.1 -1.8 mA -55°C 0°C 5.25V 0.4V
A-3 -0.1 -1.6 mA +25°C +25°C 5.25V 0.4V
Cc-1 -0.1 -1.8 mA +125°C +75°C 5.25V 0.4v
A-4 "1" INPUT CURRENT 25 HA +125°C +75°C 5.0V 4.5V
Al TURN-ON DELAY 8.0 13 ns +25°C +25°C 5.0V D.C.F.0O. = 20 10,14
A-6 TURN-OFF DELAY 10 13 ns +25°C +25°C 5.0V D.C.F.O0.=20 10,14
c-2 OUTPUT FALL TIME 50 ns -55°C 0°C | 4.75V A.CF.0.=6 | 11,14
Cc-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0v 7
A-2 POWER CONSUMPTION (Per Gate)
8815 "1" 35.6 mW +25°C +25°C 5.26V ov ov
8875 "1" 27.1 mw +25°C +25°C 5.25V ov ov
8885 1" 17.8 mW +25°C +25°C 5.25V ov ov
8815 "0" 49.7 mW +250C +25°C 5.25V
8875 "0" 43.7 mw +25°C +25°C 5.25V
8885 "0" 37.3 mw +25°C +25°C 5.26V
Cc-1 INPUT LATCH VOLTAGE RATING 5.5 v +25°C +25°C 5.0V 10mA 12
A-2 OUTPUT SHORT CIRCUIT CURRENT -20 =70 mA +25°C +25°C 5.0V ov ov ov
NOTES:
1. All voltage and capacitance measurements are referenced to the ground terminal, 8. Output source current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open, 5 3 .
2. All measurements are taken with ground pin tied to zero volts. 9. Output sink curr.ent ls. supplied through a resistor to Vec:
3. Positive current flow is defined as into the terminal referenced. 10. One DC fan-out is defined as 0.8mA.
4. Positive NAND Logic definition: "UP" Level = "1", "DOWN" Level = "0". 11. One AC fan-out is defined as 50pf.
5. Precautionary measures should be taken to ensure current limiting in accordance 12. This test te tion f f input latch- th ified t
with Absolute Maximum Ratings should the isolation diodes become forward biased. : s:‘plsa]y 301%-:::?3&2 cperation free of Input latch-up over the specified operating
6. Measurements apply to each gate element independently. : 3 .
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci- 13. Manufacturer reserves the right to make design and process changes and im-
tance Bridge or equivalent. f= IMHz, Va0 = 25mVpyg. All pins not specifically provements.
referenced are tied to guard for capacitance tests. Output pins are left open. 14. Detailed test conditions for AC testing are in Section 3.
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SIGNETICS

INTEGRATED CIRCUITS

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
Binaries provide pin configuration and logic input
variations of the same basic device to obtain maxi-
mum board layout convenience and design flexibility.

The 8821, available in the J package only, provides
common clock and Rp inputs and separate Sp 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 clock and separate ﬁD
inputs and is in the dual in-line (A) package and has
Vecat pinl4 and ground at pin7 for consistency with
other dual in-line pin configurations. This pin con-
figuration 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
8824 provides Vee and ground pin orientation which
is consistent with other dualin-line devices and thus
simplifies board layout.

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 no hold time requirement 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 are fabri-
cated from a single monolithic die.

BASIC CIRCUIT SCHEMATIC

802 12k

oK Zak  $3s]

|
L

NOTE: ¥, of unit shown. Component values are typical.

AW-A-0893

8821 AND 8824
J K, Qn+1 SD RD

o

n

0 0 Q 0 0

1 0 1 1 0

0 1 0 0 1

1 1 @ 1 1
t Q=Q-=

O+ O —F

TRUTH TABLES

8822

Jn Kn Qn+1

0 0 Qn
1 0 1
0 1 0

1 1 Qn

RD =0 Q=0
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A PACKAGE B PACKAGE
8824B
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Vec - 8822
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2 al J 5
[ T
oo s : 8824
GND
A 1 2 3 4 5 6 7 8
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3,4, 5, 6, 15)
ACCEPTANCE LIMITS TEST CONDITIONS
TEMP, | TEMP,
TEST CHARACTERISTIC se821 | N8zl DRIVEN
MIN.| TYP. { MAX. | UNITS s8822 | N8s22 VCC SET | RESET INPUT J K | CLOCK OUTPUT NOTES
SUB-GROUP S$8824 | N8824
A-4 "1" QUTPUT VOLTAGE @] 2.6 v -55°C | 0°C |4.75v|0.8v | 2.0V -5004A 8,16
A-3 2.8 v +25°C | +25°C | 5.0V | 0.8V 2.0V ~500u4A 8,16
A-4 2.6 v +125°C | +75°C | 4.75V | 0.8V 2.0V -500uA 8,16
A-5 "1" OUTPUT VOLTAGE (6) 2.6 v -55°C 0°C | 4.75V| 2.0V 0.8V -500uA 8
A-3 2.8 \'A +25°C | +25°C | 5.0V | 2.0V 0.8V -500pA 8
A-4 2.6 v +125°C | +75°C | 4.75V ] 2.0V 0.8V -500uA 8
A-5 "0" OUTPUT VOLTAGE Q) 0.4 v -55°C 0°C | 4.75V| 2.0V 0.8V 16mA 9
A-3 0.4 v +25°C | +25°C | 5.0V | 2.0V 0.8V 16mA 9
A-4 0.4 v +125°C | +75°C | 4.75V| 2.0V 0.8V 16mA 9
A-5 0" OUTPUT VOLTAGE @ 0.4 v -55°C 0°C | 4.75V| 0.8V 2.0V 16mA 9,16
A-3 0.4 v +25°C [+25°C | 5.0V | 0.8V 2.0V 16mA 9,16
A-4 0.4 v +125°C | +75°C | 4.75V| 0.8V 2.0V 16mA 9,16
C-1 0" INPUT CURRENT d,K) -1.6 | mA -55°C 0°C | 5.25V 0.4V
A-3 -1.6 | mA +25°C | +25°C | 5.25V 0.4V
€-1 ~1.6 | mA +125°C | +75°C | 5.25V 0.4V
C-1 "0" INPUT CURRENT -3.2 mA -55°C 0°C | 5.25V 0.4V
A-3 (CLOCK, Sp, Rp) -3.2 | mA +25°C | +25°C | 5.25V 0.4V
C-1 -3.2 mA +125°C | +75°C | 5.25V 0.4V
C-1 ""0" INPUT CURRENT -6.4 mA -55°C 0°C | 5.25V 0.4V
A-3 (CLOCK, Rp, 8821 only) -6.4 | mA +25°C | +25°C | 5.25V 0.4V
Cc-1 -6.4 | mA +125°C | +75°C | 5.25V 0.4V
"1" INPUT CURRENT
A-4 J,K) 25 pA | +125°C | +75°C | 5.0V 4.5V ov 17
A-4 (CLOCK, Sp, RD) 50 BA +125°C | +75°C | 5.0V 4.5V
A-4 (CLOCK, Rp, 8821 only) 100 KA +125°C | +75°C | 5.0V 4.5V oV jov
A-2 POWER CONSUMPTION (Per Binary) 72 mWw +25°C | +25°C | 5.25V
OUTPUT SHORT CIRCUIT CURRENT
A-2 Q (except 8822) -20 -70 mA +25°C | +25°C | 5.0V {0V ov
A-2 Q -20 -70 mA | +25°C |+25°C |5.0v o ov
C-1 INPUT LATCH VOLTAGE (All Inputs) 5.5 v +25°C | +25°C | 5.0V 10mA 12,17
c-2 OUTPUT FALL TIME 50 ns -55°C 0°C | 4.75V A.C.F.O.=6 11,14
A-6 CLOCKED MODE TURN-ON DELAY 10 25 50 ns +25°C | +25°C | 5.0V D.C.F.O. = 20 10,14
A-6 CLOCKED MODE TURN-OFF DELAY 7 15 50 ns +25°C | +25°C | 5.0V D.C.F.O. = 20 10,14
A-6 DIRECT MODE TURN-ON DELAY 25 50 ns +25°C | +256°C | 5.0V D.C.F.O. = 20 10,14
A-6 DIRECT MODE TURN-OFF DELAY 15 50 ns +25°C | +25°C | 5.0V D.C.F.O. =20 10,14
A-6 TOGGLE RATE 10 25 MHz +25°C | +25°C | 5.0V 14
INPUT CAPACITANCE
Cc-2 d, K) 3.0 pf +25°C | +25°C | 5.0V 2.0V 7
Cc-2 (RD, Sp) 6.0| opf +25°C | +25°C | 5.0V 2.0v 7
Cc-2 (Rp, 8821 only) 12 pf +25°C | +25°C | 5.0V 2.0v 7
Cc-2 (CLOCK) 8.0 pf +25°C | +25°C | 5.0V 2.0V 7
Cc-2 (CLOCK, 8821 only) 16 pf +25°C | +25°C | 5.0V 2.0v 7
NOTES:
1. All voltage and capacitance measurements are, referenced to the ground terminal. 8. Output source current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open. 9. Output sink current is supplied through a resistor to Vec.
. e 10. One DC fan-out is defined as 0.8mA.
2. All measurements are taken with ground pin tied to zero volts. 11, One AC fan-out is defined as 50pf.
3. Positive current flow is defined as into the terminal referenced. 12. This test guarantees operation free of input latch-up over the specified operating
N : . . " - v - power supply voltage range.
4. Positive NAND Logic definition: "UP" Level = "1", "DOWN" Level = "0". 13. Manufacturer reserves the right to make design and process changes and improve-
5. Precautionarymeasures should be taken to ensure current limiting in accordance with ments. .
Absolute Maximum Ratings should the isolation diodes become forward biased. 14. Detailed test conditions for AC testing are in Section 3.
5 15. Test conditions and limits for the Set input are not applicable to the 8822.
6. Measurements apply to each element independently. 16. For 8822, momentarily apply zero volts to Q and Vec to Q to ensure state of the binary
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capacitance element prior to test measurement.
Bridge or equivalent. f=1MHz, Vac = 25mVymg- All pins not specifically referenced 17. For clock tests, ground J and K. For J.K and Sp, tests, ground clock. For Rp, tests,
are tied to guard for capacitance tests. Output pins are left open. ground J on 8821 and clock on 8822 and 8824.
J PACKAGE R PACKAGE
8822J 88214 8824R
1 14 1 14
c v 3 s K o
2 13 2 13
R0 [ Q Jc ryp @
3 12 3 12
4 Vee GND. S 11 4 Ve GND. 11
5 10 5 10
c K ) - c g
6 9 [3 9
Ro J 9 Sp x 4 O
7 8 7 8
AW-3-0798 AW--0797
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SIGNETICS

INTEGRATED CIRCUITS

8825 DC CLOCKED J-K BINARY

The 8825 is ahigh-speed, direct-coupled, J-K Binary
which responds to the positive transition (rising edge)
of the clock pulse. For logic flexibility, two J, two
K, an inverting J and an inverting K, inputs are pro-
vided. Separate set (Sp) and reset (Rp) lines are
available when asynchronous operation is required.
To prevent system errors, logic inputs are locked
out approximately 10ns after the clock threshold
voltage is reached. This feature prevents more than

BASIC CIRCUIT SCHEMATIC

one logic transition per clock pulse.

The characterization of each logic element in the
8000-Series includes loading rules for driving the
8825. A convenient summary of these DC loading
rules is provided in Table 1-4, Section 1.

Applications and usage rules for the 8825 may be
found in Section 4.

= Ve 5
Sp ° Rp
> S,
80N % 37K 337K 800
X ull - TRUTH TABLE
‘ i J K Q 5 ®
o—y —0 + Sp Rp
3 'i = k' 3 n__n  “nl Q
\‘ i 0 0 Qn 0 0 T
3 1 0 1 1 0 0
T =
33—+ — O Ve 0 1 0 0 1 1
f Y -
1 1 1 1
37K 37K Q Q
Pt - -
g K J=J.J,J K=K, K K
172 172
% T K,
= = = =
37%3 * n is time prior to clock
37K R
37K n + 1 is time following clock
t Both outputs in 0 state
NOTE: Component values are typical. ) = c T( = = Aw-0-0074
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 14)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
TEMP. | TEMP DRIVEN T 4
SUB-GROUP MIN. | TYP. MAX. | UNITS 58825 N8825 Vee SET RESET INPUT d1.d3 J K;,Kp | K CLOCK OUTPUT NOTES
A-5 1" OUTPUT VOLTAGE 2.6 \ -55°C 0°C | 4.75V 0.8V 2.0V o -500pA 8
A-3 Q 2.8 v +25°C +250c | 5.0V 0.8V 2.0V ov -500uA 8
A-4 2.6 v +125°C +15°C | 4.75v 0.8V 2.0V ov -500pA 8
A-5 "1" OUTPUT VOLTAGE 2.6 \ -55°C 0°C | 4.75V 2.0V 0.8V ov ~500uA 8
A-3 Q) 2.8 v +25°C +25°C | 5.0V 2.0V 0.8V ov -500¢A 8
A-4 2.6 v +125°C +75°C | 4.75V 2.0V 0.8V ov -500pA 8
A-5 0" OUTPUT VOLTAGE 0.40 v -55°C 0°C | 4.75V 2.0V 0.8V ov 16mA 9
A-3 (Q) 0.40 v +25°C +25°C | 5.0V 2.0V 0.8V ov 16mA 9
A-4 0.40 v +125°C +75°C | 4.75V 2.0V 0.8V ov 16mA 9
A-5 "o QUTPUT VOLTAGE 0.40 v -55°C 0°C | 4.75V 0.80V 2.0V ov 16mA 9
A-3 (Q) 0.40 v +25°C +25°C | 5.0V 0.80V 2.0V ov 16mA 9
A-4 0.40 v +125°C +75°C | 4.75V 0.80V 2.0V ov 16mA 9
C-1 "0" INPUT, CURRENE -1.6 mA -55°C 0°C | 5.25V 0. 40V 12
A-3 J1,99,d ,K;,Kg, K CLOCK -1.6 mA -25°C +25°C | 5.25V 0.40V 12
C-1 ' -1.8 mA +125°C +75°C | 5. 25V 0.40V 12
C-1 "0 INPUT CURRENT -3.2 mA -55°C 0°C | 5.25v 0. 40V ov ov oV
A-3 SET, RESET -3.2 mA +25°C +25°C | 5.25V 0.40V ov ov ov
Cc-1 -3.2 mA  |+125°C +75°C | 5.25V 0.40V ov ov ov
A-4 1" INPUT CURRENI 40 BA +125°C +75°C | 5.0V 4.5V
31,95, K}, Ky, R ,CLOCK
A-4 1" INPUT CURRENT 80 uA +125°C +75°C | 5.0V 4.5V ov
SET, RESET
A-6 TURN-ON DELAY 50 ns +25°C +25°C 5.0V D.C. F.Q.=20 15
A-6 TURN-OFF DELAY 50 ns +25°C +25°C | 5.0V D.C. F.0. =20 15
c-2 OUTPUT FALL TIME 50 ns -55°C 0°C | 4.75V A.C. F.O.=6 |11, 15
A-6 TOGGLE RATE 15 mHz +25°C +25°C | 5.0V 15
MINIMUM INPUT SET-UP TIME 15 ns +25°C +25°C | 5.0V 15
MINIMUM INPUT HOLD TIME 10 ns +25°C +25°C | 5.0V 15
C-2 INPUT CA_PACITAN(;_E 3.0 pf +25°C +25°C | 5.0V 2.0V 7
J1,92,3 ,K1.Ke, K ,CLOCK
Cc-2 INPUT CAPACITANCE 6.0 pf +25°C +25°C | 5.0V 2.0V
SET, RESET
A-2 POWER CONSUMPTION 70 132 mw +25°C +25°C | 5.25V ov
Cc-1 INPUT LATCH VOLTAGE ALL
INPUTS 5.5 v +25°C +25°C | 5.0V 10mA 13
A-2 OUTPUTSHORT CIRCUIT CURRENT Q | -20 =70 mA +25°C +25°C | 5.0V ov ov ov
Q| -20 -70 mA +25°C +25°C | 5.0V ov ov ov
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Notes:
All voltage and capacitance measurements are referenced to the ground terminal. 8. Output source current is supplied through a resistor ground.
Terminals not specifically referenced are left electrically open. 9. Output sink current is supplied through a resistor to Vee.
. S 10. One DC fan-out is defined as 0.8mA
All measurements are taken with ground pin tied to zero volts. . . :
Positive current flow is defined as into the terminal referenced. }; ?ne tAC fan-gut is defined ?S StOEI. 3 ireJ = CLOCK = 1t 4
Positive NAND Logic definition: "UP" Level "1", "DOWN" Level = "0", . t“p‘.‘l C“”e'(‘]l‘;g;;;’elme“ts a l’t 2 require ts At Ky Ko “r"."°Rs an C’L“(’)‘g;“:
Precautionary measures should be taken to ensure current limiting in accordance za;?oyvgoligsu:nd momﬁ'nt:}:-;llyc;;;::d g\s;suremen s at K, Kg require k= =
with Absolute Maximum Ratings should the isolation diodes become forward biased. 13. This test guarantees operation free of input latch-up over the specified operating
Measurements apply to each gate element independently. power supply voltage range.
Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci- 14. Manufacturer reserves the right to make design and process changes and improve-
tance Bridge or equivalent. f - IMHz, Vac = 25mV rms. All pins not specifically ments.
referenced are tied to guard for capacitance tests. Output pins are left open. 15. Detailed test conditions for AC testing are in Section 3.
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SIGNETICS

INTEGRATED CIRCUITS

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 Vg and ground. Separate J, K,

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

each binary. The AC clock steering network pro-
vides high speed operation with low power 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, 6, 15)

ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
SUB-GROUP MIN. | TYP. | MAX. | uNiTs | TEMP.| TEMP.| vee | RESET | CLOCK | J K OUTPUT | NOTES
88826 N8826
A-5 "1' OUTPUT VOLTAGE 2.6 v -556°C 0°C |4.75V 2.0V -250uA 8, 12
A-3 Ql'QZ 2.8 v +25°C +25°C | 5.0V 2.0V -250pA 8, 12
A-1 2.6 v +125°C +75°C |4.75V 2.0V -250pA 8, 12
A-5 "1'_OUTPUT VOLTAGE 2.6 v =-55°C 0°C {4.75V 0.8V ~250puA 8
A-3 Ql B Q2 2.8 v +25°C +25°C | 5.0V 0.8V -250uA 8
A-4 2.6 v +125°C | +75°C [4.75V | 0.7V -250pA 8
A-5 "0" OUTPUT VOLTAGE 0.40 v -55°C 0°C |4.75V 0.8V 8.0mA 9
A-3 QI,Q2 0.40 v +25°C +25°C | 6.0V 0.8V 8.0mA 9
A-1 0.40 v +125°C +75°C [4.75V 0.7V 8.0mA 9
A-5 0" OUTPUT VOLTAGE 0.40 \% -55°C 0°C |4.75V 2.0V 8.0mA 9, 12
A-3 (_QI,Q2 0.40 v +25°C +25°C | 5.0V 2.0V 8.0mA 9, 12
A-4 0.40 v +125°C +75°C [H.75V 2.0V 8.0mA 9, 12
C-1 "0" INPUT CURRENT 2.4 mA -55°C 0°C |[5.25V 0.40V | 0.40V
A-3 Jl’ Kl’ J2‘ K2 2.4 mA +25°C +25°C [5.25V 0.40V | 0.40V
C-1 2.4 mA +125°C +75°C [5. 25V 0.40V | 0.40V
C-1 "0" INPUT CURRENT -2.0 mA -55°C 0°C |5.25V 0.40V
A-3 . RESETI, RESET2 -2.0 mA +25°C +25°C [5. 26V 0.40V
c-1 -2.0 mA  [+125°C | +75°C [5.25V | 0.40V
C-1 "0' INPUT CURRENT -10 pA +25°C *25°C |5.25V 0.40V
A-3 Cp,, Cp, (CLOCK) -10 uA +25°C | -25°C |5.25V 0.40V
C-1 -10 HA +125°C +«75°C |5.25V 0.40V
A-4 1" INPUT CURRENT 23 uA +125°C +75°C | 5.0V 4.5V 4.5V 4.5V 13
J., JZ’ Kl’ K2, RESET,, RESET,
A-4 "1' INPUT CURRENT 25 HA +125°C +75°C | 5.0V 4.5V
CPI' sz, (CLOCK)
POWER CONSUMPTION (Per Binary) 64 mwW +25°C +25°C 5.25V
A-2 OUTPUT SHORT CIRCUIT CURRENT -20 =70 mA +25°C +25°C | 5.0V ov ov
Ql‘ Q2 ONLY
C-1 *| INPUT LATCH VOLTAGE
J1.dy Kl' K2, RESET, RESET2 6.5 \4 +25°C +25°C | 5.0V 10mA 10mA 10mA 13, 14
CPI’ sz 5.0 6.0 v +25°C +25°C | 5.0V 10pA
A-G TURN-ON DELAY 35 ns +25°C +23°C | 5.0V D.C. F.O.-10} 10, 16
A-6 TURN-OFF DELAY 20 ns +25°C ~25°C | 5.0V D.C. F.0. -10f 10, 16
A-6 TOGGLE RATE 25 MHz +25°C +25°C | 5.0V 16
c-2 OUTPUT FALL TIME 50 ns ~55°C 0°C [4.75V A.C. F.0.-2 ] 11, 16
c-~2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 2.0V 2.0V 7
I, J2, Kl‘ Kg, RESETI, RESET,
Cc-2 INPUT CAPACITANCE 50 pf +25°C +25°C 7
Cpy: Cpy, (CLOCK)
A-6 CLOCK MODE HOLDING TEST 10 ns +25°C +25°C | 5.0V PULSE 16
A-6 CLOCK MODE SWITCHING TEST 50 ns +25°C +25°C | 5.0V PULSE 16
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal. 10. Ome DC fan-out is defined as 0.8mA
Terminals not specifically referenced are left electrically open. ~ .
2. All measurements are taken with ground pin tied to zero volts. 11, One AC fan-out is defined as 50pf_.
3. Positive current flow is defined as into the terminal referenced. 12, Momentarily apply zero volts to Q and Vge to Q to ensure state of the binary element
4. Positive NAND Logic definition: "UP" Level = "1", "DOWN'" Level = "0". prior to test measurement.
5, Precautionary measures should be taken to ensure current limiting in accordance 13. To test "1" INPUT CURRENT AND LATCH VOLTAGE RATING for J and RESET, en-
with Absolute Maximum Ratings should the isolation diodes become forward biased. sure Q = "0". _To test "1 INPUT CURRENT AND LATCH VOLTAGE RATING
6. Measurements apply to each element independently. for K, ensure Q = "0".
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capacitance 14, This test guarantees operation free of input latch-up over the specified operating
Bridge or equivalent. f = 1MHz, Vac = 26mVpyg. All pins not specifically refer- power supply voltage range.
enced are tied to guard for capacitance tests. Output pins are left open. 15. Manufacturer reserves the right to make design and process changes and improve-
8. Output source current is supplied through a resistor to ground. ments.
9. Output sink current is supplied through a resistor to Vee. 16. Detailed test conditions for AC testing are in Section 3,
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BASIC CIRCUIT SCHEMATIC

TRUTH TABLE
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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, Sp (asynchronous set) and J and K. The
Sp/Rp lines maybe 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 to assure compat-
ible operation under worst case conditions.

Table 1-5 of Section 1 summarizes AC loading
guarantees for the 8827.

Section 4 provides detailed usage suggestions and
applications.

Vee
Q
3; 67.5 SE 1.2k 2.9k 2.9k S 12k
_ <
Qo
Rop Sp
#S 550 SZ
. ' .
2.7k 6k 6k 2.7k
K p = J
37pF 37pF
CLOCK
TRUTH TABLE
In Kn  @Qnn Sp Rp Q
0 0 Qn 1 1 Q
1 0 1 1 0 0
0 1 0 0 1 1
1 1 Qn 0 0 t
n is time prior to 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 CONDITIONS
TEST CHARACTERISTIC N TEMP. | TEMP
SUB-GROUP MIN. | TYP, | MAX, | UNITS s8s27 | N8827 VCC RESET | SET | CLOCK J K OUTPUT | NOTES
A-5 "1" OUTPUT VOLTAGE 2.6 v -55°C 0°C 4,75V | 2.0V 0.8V -250pA 8
A-3 Ql' Q2 2.8 \Y% +25°C +25°C 5.00V | 2.0V 0.8V -250uA 8
A-4 2.6 v +125°C | +75°C 4.75V | 2.0V 0.7V -250pA 8
A-5 1" OUTPUT VOLTAGE 2.6 v -55°C 0°C 4.75V | 0.8V 2.0V -250pA 8
A-3 Ql’ Q2 2.8 v +25°C +25°C 5.00vV | 0.8V 2.0V -250pA 8
A-4 2.6 v +125°C | +75°C 4,75V | 0.7V 2.0V -250uA 8
A-5 "0" OUTPUT VOLTAGE 0.4 v -55°C 0°C 4,75V | 0.8V 2.0V 8.0mA 9
A-3 Q1. Q2 0.4 v +25°C +25°C 5.00V { 0.8V 2.0V 8.0mA 9
A-4 04|V +125°C | +75°C 4,75V 0.7V 2.0V 8.0mA 9
A-5 "0"_0UIPUT VOLTAGE 0.4 v -55°C 0°C 4.75VA 2.0V 0.8V 8.0mA 9
A-3 Ql‘ Qq 0.4 v +25°C +25°C 5.00V { 2.0V 0.8V 8.0mA 9
A-4 0.4 A +125°C | +75°C 4.75V | 2.0V 0.7V 8.0mA 9
C-1 "¢" INPUT CURRENT -0.1 -2.4 mA 155°C 0°C 5.25V 0.4V 0.4V
A-3 1. Ky I Ky -0.1 -2.4 mA +25°C +25°C 5.25V 0.4V 0.4V
C-1 -0.1 -2.4 mA +125°C | +75°C 5.25V 0.4V 0.4V
C-1 "0" INPUT CURRENT -0.1 -4.0 mA -55°C 0°C 5,25V | 0.4V
A-3 RESET -0.1 -4.0 mA +25°C +25°C 5.25V | 0.4V
C-1 -0.1 -4.0 mA +125°C | +75°C 5.25V | 0.4V
C-1 "0" INPUT CURRENT -0.1 -2.0 mA -55°C 0°C 5.25V 0.4V
A-3 SETj, SET2 -0.1 -2.0 mA +25°C +25°C 5.25V 0.4V
C-1 -0.1 -2.0 mA +125°C | +75°C 5.25V 0.4V
C-1 "o" INPUT CURRENT -0.1 -20 HA -55°C 0°C 5.25V 0.4V
A-3 CLOCK -0.1 -20 HA +25°C +25°C 5.25V 0.4V
C-1 -0.1 -20 HA +125°C | +75°C 5.25V 0.4V
A-4 1" INPUT CURRENT 25 HA +125°C | +75°C 5.00V 4.5V 4.5V | 4.5V 12
J1. 39, Ky, Ko, SETy, SET,
A-4 ""1" INPUT CURRENT 50 HA +125°C | +75°C 5.00V | 4.5V
RESET
A-4 "1" INPUT CURRENT 50 HA +125°C | +75°C 5.00V 4.5V
CLOCK
A-2 POWER CONSUMPTION (Per Binary) 64 mw +25°C +25°C
A-2 OUTPUT SHORT CIRCUIT CURRENT -20 =70 mA +25°C +25°C 5.00V ov ov
Q1. Qy
A-2 OUTPUT SHORT CIRCUIT CURRENT -20 -70 mA +25°C +25°C 5.00V ov ov
Ql- Q2
Cc-1 INPUT LATCH VOLTAGE
J1, J2, K, Ko, RESET, SETj, SETg, 5.5 v +25°C +25°C 5.00V | 10mA 10mA 10mA | 10mA 12, 13
CLOCK 5.0 6.0 v +25°C +25°C 5,00V 10uA
A-6 TURN-ON DELAY . 35 ns +25°C +25°C 5.00V D.C.F.0=10( 10, 15
A-6 TURN-OFF DELAY 20 ns +25°C +25°C 5.00V D.C,F,0=10| 10,15
A-6 TOGGLE RATE 25 MHz |+25°C +25°C 5.00V 15
C-2 OUTPUT FALL TIME 50 ns -55°C 0°C 4,75V A.C.F.0=2 11, 15
C-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.00V 2.0V 2.0V | 2.0V 7
Jl‘ J2' Kl’ KZ' SETl, SET2
C-2 INPUT CAPACITANCE RESET 6.0 pf +25°C +25°C 5.00V | 2.0V 7
c-2 INPUT CAPACITANCE 100 pf +25°C +25°C 7
CLOCK
A-6 CLOCK MODE HOLDING TEST 10 ns +25°C +25°C 5.00V PULSE 15
A-6 CLOCK MODE SWITCHING TEST 50 ns +25°C +25°C 5.00V PULSE 15
1. All voltage and capacitance measurements are referenced to the ground terminal, Ter- 8. Output source current is supplied through a resistor to ground,

2,
3.
4.
5.

-3

minals not specifically referenced are left electrically open.

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

Positive current flow is defined as into the terminal referenced.

Positive NAND Logic definition: "UP'" Level = '"1", "DOWN'' Level = "0".
Precautionary measures should be taken to ensure current limiting in accordance with
Absolute Maximum Ratings should the isolation diodes become forward biased,

. Measurements apply to each element independently.

Capacitance as measured on Boonton Electronic Corporation Model 75A-88 Capacitance
Bridge or equivalent, F =1 MHz, V,, =25 mV, ... All pins not specifically referenced
are tied to guard for capacitance tests. Output pins are left open.

9.
10,
11,
12,

13.

14,
15,
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Output sink current is supplied through a resistor to V.

One DC fan-out is defined as 0.8 mA.

One AC fan-out is defined as 50 pf.

Totest "1" INPUT CURRENT and LATCH VOLTAGE RATING for J and RESET, ensure
Q ="0", To test "1" INPUT CURRENT and LATCH VOLTAGE RATING for K and SET,
ensure Q = "0",

This test guarantees operation free of input latch-up over the specified operating power
supply voltage range.

Manufacturer reserves the right to make design and process changes and improvements,
Detailed test conditions for AC testing are in Section 3.



SIGNETICS

8828 DUAL D BINARY

INTEGRATED CIRCUITS

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

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

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)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC TR
SUB-GROUP MIN. [ TYP. | MAX. | UNITS | P Ng‘gg' Vee |RmESET | sET | crock| bp | ourpuT | NOTES
A-5 "1" QUTPUT VOLTAGE (Q,,Qy) 2.6 | 2.8 v -55°C o°c [4.75v | 2.0v 0.8V -5004A 7
A-3 : 2.8 | 3.1 v +25°C | +25°c [ 5.0v | 2.0v 0.8V -5004A 7
A-4 2.6 | 3.4 v |+zsc | +5°c [4.75v | 2.0v 0.8V ~5004A 7
A-5 “1" OUTPUT VOLTAGE (§;,3,) 2.6 | 2.8 v -55°C o°c [4.75v | o.8v 2,0V -5004A 7
A-3 2.8 | 3.1 v +25°C | +25°C | 5.0v | 0.8V 2.0V -5004A 7
A-4 2.6 | 3.4 v [+125°Cc | +75°C |4.75v | 0.8V 2.0V -5004A 7
A-5 "0" OUTPUT VOLTAGE (Q,,Qy) 0.30 | 0.40 v -55°C o°c [4.75v | o.8v 2.0V 16mA 8
A-3 0.30 | 0.40 v +25°C | +25°C | 5.0v | 0.8V 2,0V 16mA 8
A-4 0.30 | 0.40 v [+125°C | +75°C |4.75v | 0,8V 2.0V 16mA 8
A-5 "0" OUTPUT VOLTAGE (§;,Q,) 0.30 | 0.40 v. | -ss¢c o°c |4.75v | 2.0v 0.8V 16mA 8
A-3 0.30 | 0.40 v +25°C | +25°C | 5.0V | 2.0V 0.8V 16mA 8
A-4 0.30 | 0.40 v [+125°C | +75°C |4.75v | 2.0V 0.8V 16mA 8
c-1 "0" INPUT CURRENT (D, D,) 0.1 | -1.3 | -1.6 | ma -55°C o°C |5.25v ov | o0.40v
A-3 0.1 | -1.3 | -1.6 | ma | +25°C | +25°C [5.25V ov | 0.40v
c-1 -0.1 | -1.3 | -1.6 | mA [+125°C | +75°C |5.25V ov | 0.40v
c-1 0" INPUT CURRENT -0.1 | 25 | -3.2 | ma -55°C o°c [5.25v | ov 0.40V 9
A-3 (SET, SET,) -0.1 | 2.5 | 3.2 | ma +25°C | +25°C [5.25V [ ov 0.40V 9
c-1 -0.1 | -2.5 | -3.2 | mA [+125°C | +75°C |5.25V | ov 0.40V 9
c-1 10" INPUT CURRENT -0.1 | 2.5 | -3.2 | maA -55°C 0°c |5.25v 0.40V
A-3 (CLOCK,, CLOCK,) 0.1 | -2.5 [ -3.2 | ma | +25°C | +25°C |5.25V 0.40V
c-1 -0.1 | -2.5 | -3.2 | ma |+125°C | +75°C |5.25V 0.40V
c-1 0" INPUT CURRENT -0.1 | -3.3 [ -4.8 | ma -55°C o°c |5.25v | 0.40v ov 10
A-3 (RESET), RESET,) -0.1 | 3.3 | -4.8 | ma | +25°C | +25°C |5.25v | 0.40v ov 10
c-1 -0.1 | -3.3 [ -4.8 | mA [+125°C | +75°C |5.25V | 0.40v ov 10
c-1 1% INPUT CURRENT 10 25 A -55°C o°c | 5.0v | ov 4.5
c-1 (D}, D,) 10 25 uA +25°C | +25°C | 5.0v | ov 4.5V
A-4 10 25 pa  |+125°C | 475°C | 5.0V | oV 4,5
c-1 "1" INPUT CURRENT 20 50 uA -55°C o°c | 5.0v 4.5V 1
c-1 (SETq, SETy) 20 50 A +25°C | +25°C | 5.0V 4.5V 11
A-4 20 50 uA  |+125°C | +75°C | 5.0V 4.5V 1
c-1 "1" INPUT CURRENT 20 50 uA -55°C occ|s.0v | ov 4.5V
c-1 (CLOCK,, CLOCK,) 20 50 A +25°C | +25°C | 5.0V | ov 4.5V
A-4 20 50 uA  |+125°C | +75°C | 5.0V | oV 4,5V
c-1 "1" INPUT CURRENT 30 75 nA -55°C 0°Cc | 5.0V | 4.5V ov ov 12
c-1 (RESET;, RESETj) 30 75 uA +25°C | +25°C | 5.0V | 4.5V ov ov 12
A-4 30 75 pA  [+125°C | +75°C | 5.0V | 4.5V ov ov 12
A2 T CONSUMPTION 60 | mw [ +25c | +25°C |5.25v ov ov
A-2 OUTPUT SHORT CIRCUIT CURRENT | -10 55 | mA | +25°C | +25°C | 5.0V ov ov
) @, Q)
A-2 OUTPUT SHORT CIRCUIT CURRENT | -10 .55 | mA | +25°C |+25°c | 5.0V | ov ov
@)
c-1 INPUT LATCH VOLTAGE (D, , Dy, 5.5 v +25°C | +25°C | 5.0V | 1omA 10mA 10mA | 1omA 13
CLOCK1,CLOCK,, CLEAR],
CLEARj, PRESET], PRESET,) b.C
A-6 TURN-ON DELAY 28 50 ns +25°C | +25°C | 5.0 F.0.=20 | 14, 16
A6 TURN-OFF DELAY 20 35 ns +25°C | +25°C | 5.0V BG-20| 19, 16
A.C.
c-2 OUTPUT FALL TIME 50 ns -55°C | 9°C J4.75v F.0.=6 |16, 17
Notes: ) "
1. All voltage and capcitance measurements are referenced to the ground terminal. 10. This test simulates worst case transient condition. If SET, RESET, DATA, CLOCK

Terminals not specifically referenced are left electricallv open.

and Q = "1'" prior 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 loads. Once the flip-flop changes
3. Positive current flow is defined as into the terminal referenced. state, i.e., Q="0", less than 6 standard loads will be seen by the driving gate.
4. Positive NAND Logic definition: "UP" Level = "1", "DOWN" Level = "0". 11, To test 1" Input Current for SET input, momentarily ground SET to ensure Q = "
5. Precautionary measures should be taken to ensure current limiting in accordance and Q@ = "0"."

with Absolute Maximum Ratings should the isolation diodes become forward biased. 12. To test "1" Input Current for RESET input, momentarily ground RESET to ensure
6. Measurements apply to each gate element independently. Q= "o". .
7. Output source current is supplied through a resistor to ground. 13. This test guarantees operation free of input latch-up over the specified operating
8. Output sink current is supplied through a resistor to Vee. _ power supply range.
9. The SET input is specified at two standard loads because if Q = "1" when SET goes 14. One DC fan-out is defined as 0.8mA. .

to ™0™, the output driving the SET line must be capable of sinking the current from 15. x:::liacturer reserves the right to make design and process changes and improve-

4 standard loads tomake the flip ﬂopchang'e ‘state (xxoe the binary state is change 16. Detailed test conditions for AC testing are in Section 3.

less than 4 loads will be seen by the driving gate; i.e., when Q = "0". 17. One AC fan-out is defined as 50pf.
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AW-A-0801

8828

BASIC CIRCUIT SCHEMATIC

aK
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L
Sp O 34K 1300
__C: TRUTH TABLE
. _
Dn Qn+1 Qn+1
—O0Q 1 1 0
aK 0 0 1
g Sp Rp Q
— 1 1 Q
4K 3 1 0 0
4K 13 0 1 1
— 0 0 ¥
CLOCK O—
T Both outputs in 1 state
4K 034
n is time prior to clock
n+1 is time following clock
DATA O— =
Rp o = AW-A-Ot21
NOTE: %, of unit shown. Component values are typical.
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SIGNETICS

INTEGRATED CIRCUITS

8829 HIGH SPEED J-K BINARY

The 8829 is a high speed, 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 to 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 clock signal.

The characterization of each logic element in the
8000 series includes loading rules for driving the
8829. A convenient summary of these DC loading
rules is provided in Table 1-4, Section 1.

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

AW-A-0688

Cp

S0 6o
> TRUTH TABLE
80a T S Sad xS = s 800

In Kh Qi Sp Rp Q
0 0 Qn 0 0 T
1 0 1 1 0 0
0 1 0 0 1 1
1 1 Q, 1 1 Q
J=J1J2J3 K=K1K2K3

n is time prior to clock
n + 1 is time following clock
T Both outputs in ¢ state
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8829

- h %0

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

ACCEPTANCE TEST’LI_MI’L TEE T TENT — DR]:Tvli—::SI\IT CONDITIONS
TEST CHARACTERISTIC MIN, | TYP. | MAX. | UNITS ° "] Vee [SET | RESET J1, Jg, I3[ K1, Ky, K3 |CLOCK OUTPUT NOTES
$8829 | N8829 INPUT
SUB-GROUP
A-5 "1" QUTPUT VOLTAGE 2.6 v -55°C 0°C |4.75V [0.8V 2.0V ov =500uA 7
A-3 @) 2.8 v +25°C | +25°C {5.00V |0.8V | 2.0V ov ~500uA 7
A4 2.6 v +125°C | +75°C |4.75V |0.8V | 2.0V ov =500pA 7
A-5 "1" OUTPUT VOLTAGE 2.6 \% -55°C 0°C |4.75V 2.0V 0.8V ov -500pA 7
A-3 @ 2.8 v +25°C +25°C | 5.00V 2.0V 0.8V ov -500pA 7
A-4 2.6 A\ +125°C | +75°C [4.75V |2.0V | 0.8V ov -500pA 7
A-5 "0" OUTPUT VOLTAGE 0.4 v -55°C 0°C [4.75V |2.0V 0.8V ov 16mA 8
A-3 @ 04 v +25°C | +25°C | 5.00V [2.0V 0.8V ov 16mA 8
A-4 04 v +125°C | +75°C |4.75V [2.0V 0.8V ov 16mA 8
A-5 0" OUTPUT VOLTAGE 0.4 v -55°C 0°C [4.75V [0.8V | 2.0V ov 16mA 8
A-3 Q) 0.4 v +25°C +25°C [ 5.00V | 0.8V 2.0V ov 16mA 8
A-4 0.4 v +125°C | +75°C [4.75V | 0.8V | 2.0V ov 16mA 8
C-1 "0" INPUT CURRENT -1.6 | mA -55°C 0°C | 5.25V 04V 11
A-3 Jl,Jé,J3,K1,KZ,K3,CLOCK -0.1 -1.6 | mA +25°C | +25°C | 5.25V 04V 11
Cc-1 -1.6 | mA | +125°C | +75°C | 5.25V 04V 11
Cc-1 "0" INPUT CURRENT -4.8| mA -55°C 0°C | 5.25V 04V ov
A-3 Sps Rp -0.1 -4.8| mA | +25°C| +25°C|5.25V 04V ov
C-1 -4,8 mA | +125°C | +75°C|5.26V 04V ov
A4 "1" INPUT CURRENT 40 pA | +125°C | +75°C | 5.00V 4.5V
J1, J2, 33, K1, K, K3, CLOCK
A-4 "1" INPUT CURRENT 80 HA +125°C | +75°C | 5.00V 4.5V oV
5p, Rp
A-6 TURN-ON DELAY 50 ns +25°C | +25°C | 5.00V D.C. F.O.=20| 15
A-6 TURN~OFF DELAY 50 ns +25°C | +25°C | 5.00V D.C.F.0.=20 15
A-6 TOGGLE RATE 15 mHz +25°C | +25°C | 5.00V 15
c-2 OUTPUT FALL TIME 50 ns -55 C 0°C | 4.75V A.C.F.0.= 6] 10,15
INPUT SET~-UP TIME 10 ns +25°C | +25°C | 5.00V 13,15
INPUT TIME, T, 10 ns +25°C | +25°C | 5.00V 13,15
Cc-2 INPUT CAPACITANCE 3.0 pf +25°C | +25°C | 5.00V 2.0V 6
31, 39, I3, K1, Kp, K3, CLOCK
Cc-2 INPUT CAPACITANCE 6.0 of +25°C | +25°C | 5.00V 2.0V 6
Sps Rp
A-2 POWER CONSUMPTION 75 132 mW +25°C +25°C | 5.25V ov
Cc-1 INPUT LATCH VOLTAGE 5.5 v +25°C | +25°C| 5.00V 10mA
ALL INPUTS
A-2 OUTPUT SHORT Q -20 =70 ma | +25% | +2s5°C| 5.00v ov ov ov
CIRCUIT CURRENT Q -20 -70 mA +25°C| +25°C | 5.00V| OV ov ov
1, All voltage and capacitance measurements are referenced to the ground terminal. 10. One AC fan-out is defined as 50pf.
Terminals not specifically referenced are left electrically open. 11. Input current measurements at J1, Jg, J3 require that Clock = 0V and Ry be momen-
2. All measurements are taken with ground pin tied to zero volts. tarily grounded. Input current measurements at K1, K2, K3 require that Clock = 0V
3. Positive current flow is defined as into the terminal referenced. and SD be momentarily grounded. .
4. Positive NAND Logic definition: "UP" Level ='"1", "DOWN" Level ="0". 12. This test guarantees operation free of input latch-up over the specified operating
5. Precautionary measures should be taken to ensure current limiting in accordance with power supply voltage range.
Absolute Maximum Ratings should thé isolation diodes become forward biased. 13. Since logic "lock-out" occurs on the positive going transition of th_e clock pulse, the
6. Capacitance as measured on Boonton Electronic Corporation Model 75A-58 Capacitance lcaii_crlevell F&reszﬂ p)ri°§‘ }fo 1tha{t gdgetoi tl:j clotclg nefdb_?{nlid remain pﬁsigt ﬁ;tr ar;
N 0 . =1 M = 9 . 3 t T i additiona. ns (typ.). e logic Inputs ne no e stabliliz again untl ns (typ.
B;ldge;::q“w?i:i f acitai:, Ya"t %mvl‘l?s. :ll pu]xsf;lz :pecmcally referenced prior to the next positive transition of the clock. The clock skew tolerance is there~
are tie guarA CEAP e tests. . uiput pins are left open. for typically the.clock pulse width minus 10ns.
7. Output current is supplied through a resistor to ground. 14. Manufacturer reserves the right to make design and process changes and improve-
8. Output sink current is supplied through a resistor to V. ments,
9. One DC fan-out is defined as 0.8mA. 15. Detailed test conditions for AC testing are in Section 3.
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SIGNETICS

8840 DUAL EXPANDABLE AND-OR-INVERT GATE

INTEGRATED CIRCUITS

The 8840 Expandable AND-OR-INVERT Gate may be BASIC CIRCUIT SCHEMATIC
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 Vee
noise margin,
Nodes are provided at the collector and emitter of % % %
the second stage pair. This allows expansion of the < 4k $ 12k < a 802
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-
relation table, opposite page. :/':: \\//lN
IN
Low output impedance in the "1" and "0" output Yo
states ensures maximum AC noise immunity at the
output. VEO
>
General areas of application for the 8840 include %900"
half and full adders, digital comparators, and AND- -
OR control logic for inputs to binary clock steering _l_
lines. NOTE: 1, of unit shown. Component values 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 CONDITIONS
TEST CHARACTERISTIC DRIVEN | OTHER
SUB-GROUP MIN. TYP. | MAX. uniTs | TEMP. | TEMP.| Vee AND AND OUTPUTS NOTES
58840 N8840 INPUTS | INPUTS
A-5 "1'" OUTPUT VOLTAGE 2.6 v -55°C 0°C |4.75V 0.8V ~500uA 8, 14, 21
A-3 2.8 v +26°C +25°C | 5.0V 0.8V ~500uA 8, 14, 21
A-4 2.6 v +125°C +75°C |4.75V 0.8V -500uA 8, 14, 21
A-5 "0" OUTPUT VOLTAGE 0.40 v -55°C 0°C |4.75V 2.0V 2.0V 16mA 9, 12, 14
A-3 0.40 \% +25°C +25°C | 5.0V 2.0V 2.0V 16mA 9, 12, 14
A-4 0.40 v +125°C +75°C |4.75V 2.0V 2.0V 16mA 9, 12, 14
C-1 "0" INPUT CURRENT -0.1 ~-1.6 mA -55°C 0°C |5.25V 0.40V 13, 14
A-3 ~-0.1 -1.6 mA +25°C +25°C" | 5. 25V 0.40V 13, 14
C-1 -0.1 -1.6 mA +125°C +75°C |5. 26V 0.40V 13, 14
A-4 "1" INPUT CURRENT 25 pA +125°C +75°C | 5.0V 4.5V ov 14, 15
A-6 TURN-ON DELAY 13 ns +25°C +25°C | 5.0V D.C. ¥.0.=20 10, 22
A-6 TURN-OFF DELAY 13 ns +25°C +25°C | 5.0V D.C.F.0.=20 10, 22
C-2 OUTPUT FALL TIME 50 ns ~55°C 0°C |4.75V A.C. F.0.=6 11, 22
Cc-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C | 5.0V 2.0V 7
A-2 POWER CONSUMPTION "0" 37.3 mw +25°C +25°C |5.25V
A-2 (Per Gate) e 17.9 mw +25°C +25°C {5.25V ov 14, 16
C-1 INPUT LATCH VOLTAGE RATING 6.0 v +25°C +25°C | 5.0V 10mA ov 14, 18
A-2 OUTPUT SHORT CIRCUIT CURRENT | -20 -70 mA +25°C +95°C | 5.0V ov ov
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CORRELATION TABLE (8806)
ACCEPTANCE TES LIMITS TEST CONDITIONS
TEST T CHARACTERISTIC TEMP. | v . 5
SUB-GROUP . MIN.| TYP. MAX. | UNITS ﬁ%%%% ce C E OUTPUTS | NOTES
A-2 1 "0" INPUT CURRENT AT VC -2.2 ~3.65 mA +25°C 4.75V 1.25V 20
A-2 2 TURN-ON VOLTAGE AT Vg 0.85 A% +25°C 4.75V 1.25V 2.5 mA 16mA 9, 21
A-2 3 0" OUTPUT VOLTAGE 0.40 v +25°C 4.75V 1.25V 2.5mA 16mA 9, 20
A-2 4 "1'" OUTPUT VOLTAGE 2.8 vV | +25°C 5.0V -200uA +5 00uA -500xA 8, 21
A-2 5 "1" OUTPUT VOLTAGE 2.8 A% +25°C 5.0V -200pA 0. 59V -500uA 8, 21
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal. 13. To test "0" input current apply 0.4V to terminal under test and apply 5.25V to the
Terminals not specifically referenced are left electrically open. remaining terminal of that input AND gate. Apply 5.25V to the input terminals of
2. All measurements are taken with ground pin tied to zero volts. the associated input AND gate.
3. Positive current flow is defined as into the terminal referenced. 14. Expander terminals are left electrically open.
4, Positive NAND Logic definition: "UP'" Level = "1", "DOWN" Level = "0". 15. To test "1" input current apply 4.5V to one input terminal of the input AND gate
5. Precautionary measures should be taken to ensure current limiting in accordance and apply zero volts to the other input terminal of that input AND gate. Apply OV
with Absolute Maximum Ratings should the isolation diodes become forward biased. to the input terminals of the associated input AND gate.
6. Measurements apply to each gate element independently, 16. To test output "1" power consumption, apply zero volts to both input terminals of
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci- each input AND gate.
tance Bridge or equivalent. f= 1MHz, Va¢ = 25mVrmsg. All pins not specifically 17. To test input latch voltage rating, apply 10mA to one input terminal of the input
referenced are tied to guard for capacitance tests. Output pins are left open. AND gate and apply zero volts to the other input terminal of the input AND gate.
8. Output source current is supplied through a resistor to ground. Apply zero volts to the input terminals of the associated input AND gate.
9. Output sink current is supplied through a resistor to Vee. 18. This test guarantees operation free of input latch-up over the specified operating
10. One DC fan-out is defined as 0.8mA. voltage supply range.
11. AC fan-out is defined as 50pf. 19. Manufacturer reserves the right to make design and process changes and im-
12. To measure "0" output voltage, apply 2.0V to the input terminals of one of the provements.
input AND gates and apply zero volts to the input terminals of the associated 20. Apply zero volts to both input terminals of the associated input AND gates.
input AND gate. Reverse the input conditions and repeat the measurement. 21. Apply 0.8V to both input terminals of the associated input AND gates.
22. Detailed test conditions for 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 rec-
ommended for expansion of the 8848. See correla-
tion table, opposite page.

Low output impedance in the "1'" and "0" output
states ensures maximum AC noise immunity at the
output. General areas of application for the 8848
include half and full adders, digital comparators
and AND-OR control logic for inputs to binary clock
steering lines.

Detailed usage rules and specific applications are
provided in Section 4 of this handbook.

BASIC CIRCUIT SCHEMATIC

?Vcc

AW-A-0877

NOTE: Component values are typical.

* Isolation diodes

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

LIMITS TEST CONDITIONS
ACCEPTANCE
TEST CHARACTERISTIC TEMP TEMP DRIVEN | OTHER
SUB-GROUP MIN. | TYP. MAX. | UNITS 588484 N8848. Vee AND AND OUTPUTS NOTES
INPUTS | INPUTS

A-5 "1" OUTPUT VOLTAGE 2.6 v -55°C 0°C 4.75V 0.8V -500pA 8, 14, 21
A-3 2.8 v +25°C +25°C 5.0V 0.8V -500uA 8, 14, 21
A-4 2.6 v +125°C +75°C 4.75V 0.8V -500pA 8, 14, 21
A-5 "0'" OUTPUT VOLTAGE 0.40 v -55°C 0°C 4,75V 2.0V 2.0V 16mA 9, 12, 14
A-3 0.40 v +25°C +25°C 5.0V 2.0V 2.0V 16mA 9, 12, 14
A-4 0.40 v +125°C +75°C 4.75V 2.0V 2.0V 16mA 9, 12, 14
C-1 "'0" INPUT CURRENT -0.1 -1.6 mA -55°C 0°C 5.25V 0.40V 13, 14
A-3 -0.1 -1.6 mA +25°C +25°C 5.25V 0. 40V 13, 14
C-1 -0.1 -1.6 mA +125°C +75°C 5.25V 0. 40V 13, 14
A-4 "1" INPUT CURRENT 25 pA +125°C +75°C 5.0V 4.5V ov 14, 15
A-6 TURN-ON DELAY 13 ns +25°C +25°C 5.0V D.C. F.0. = 20 10, 22
A-6 TURN-OFF DELAY 13 ns +25°C +25°C 5.0V D.C.F.0.=20 10, 22
Cc-2 OUTPUT FALL TIME 50 ns -55°C 0°C 4.75V A.C. F.O.= 6 11, 22
C-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "0" 48.8 mw +25°C +25°C 5.25V
A-2 (Per Gate) OuUTPUT "1" 35.7 mwW +25°C +25°C 5.25V ov 14, 16
Cc-1 INPUT LATCH VOLTAGE RATING 6.0 v +25°C +25°C 5.0V 10mA ov 14, 17, 18
A-2 OUTPUT SHORT CIRCUIT CURRENT -20 =70 mA +25°C +25°C 5.0V ov ov
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CORRELATION TABLE (8806)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST TEST NO. CHARACTERISTIC TEMP.
SUB-GROUP MIN. | TYP. | MAX. | UNITS | 58806 Vee Ve VE OUTPUTS | NOTES
A-2 1 "0" INPUT CURRENT AT VC -2.2 -3.65 mA +25°C 4,75V 1.25V 20
A-2 2 TURN-ON VOLTAGE AT Vg 0.85 v +25°C 4,75V 1.25V 2.5mA 16mA 9, 21
A-2 3 "0" OUTPUT VOLTAGE 0.40 v +25°C 4.75V 1.25V 2:5mA 16mA 9, 20
A-2 4 "1" QUTPUT VOLTAGE 2.8 v +25°C 5.0V ~200}_4A +5000A -500pA 8, 21
A-2 5 "1'" OUTPUT VOLTAGE 2.8 v +25°C 5.0V -200pA 0.59V -500pA 8, 21
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal. 13. To test "0" input current apply 0.4V to terminal under test and apply 5.25V to the
Terminals not specifically referenced are left electrically open. remaining terminal of that input AND gate. Apply 5.25V to the input terminals of
2. All measurements are taken with ground pin tied to zero volts. the associated input AND gates.
3. Positive current flow is defined as into the terminal referenced. 14. Expander terminals are left electrically open.
4. Positive NAND Logic definition: "UP" Level = "1'', "DOWN" Level = 0", 15. To test "1" input current apply 4.5V to one input terminal of the input AND gate
5. Precautionary measures should be taken to ensure current limiting in accordance and apply zero volts to the other input terminal of that input AND gate. Apply 0V to
with Absolute Maximum Ratings should the isolation diodes become forward biased. to the input terminals of the associated input AND gates.
6. Measurements apply to each gate element independently. 16. To test output "1" power consumption, apply zero volts to both input terminals of
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci- each input AND gates.
tance Bridge or equivalent. {= 1MHz, V¢ = 25mVypmg. All pins not specifically 17. To test input latch voltage rating, apply 10mA to one input terminal of the input
referenced are tied to guard for capacitance tests. Output pins are left open. AND gate and apply zero volts to the other input terminal of the input AND gate.
8. Output source current is supplied through a resistor to ground. Apply zero volts to the input terminals of the associated input AND gates.
9. Output sink current is supplied through a resistor to Vye. 18. This test guarantees operation free of input latch-up over the specified operating
10. One DC fan-out is defined as 0.8mA. voltage supply range.
11. 1 AC fan-out is defined as 50pf. 19. Manufacturer reserves the right to make design and process changes and improve-
12, To measure "0" output voltage, apply 2.0V to the input terminals of f the input ments.
1p g€, 8PPy . © 1f1pu {nals o one o} © inpu 20. Apply zero volts to the input terminals of the associated input AND gates.
AND gates and apply zero volts to the input terminals of the associated input AND 21. Apply 0.8V to the input terminals of the associated input AND gates.
gates. Reverse the input conditions and repeat the measurement. 22. Detailed test conditions for AC testing are in Section 3.
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SIGNETICS

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 output structure provides 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 encountered in high fan-out sit-
uations and line driving applications.

Output short circuit 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
i

600a

Vo

NOTE: ¥ of unit shown.

. Component values are typical.

1.2,3,4,56, 13)

ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC TEMP. | TEMP | DRIVEN | OTHER
. d v
SUB-GROUP MIN. | TYP. | MAX. | UNITS $8855 | N88s55 cc INPUT | INPUTS OUTPUTS NOTES
A-5 "1'" OUTPUT VOLTAGE 2.6 v -55°C 0°C |4.75V 0.8V -1.5mA 8
A-3 2.8 v +25°C +25°C | 5.0V 0.8V -1.5mA 8
A-4 2.6 v +125°C +75°C | 4.75V 0.8V -1.5mA 8
A-5 "0" OUTPUT VOLTAGE 0.40 v -55°C 0°C | 4.75V 2.0V 2.0V 48mA 9
A-3 0.40 v +25°C +25°C | 5.0V 2.0V 2.0V 48mA 9
A-4 0.40 A +125°C +75°C { 4.75V 2.0V 2.0V 48mA 9
C-1 """ INPUT CURRENT -0.1 -1.6 mA -55°C 0°C | 5.25V 0.40V 5.256V
A-3 -0.1 -1.6 mA +25°C +25°C ] 5.25V 0. 40V 5,256V
Cc-1 -0.1 -1.6 mA +125°C +75°C | 5.25V 0.40V 5.25V
A-4 "1" INPUT CURRENT 25 uA +125°C +75°C | 5.0V 4.5V ov
A-6 TURN-ON DELAY 15 ns +25°C +25°C | 5.0V D.C. F.0.=60 | 10,14
A-6 TURN-OFF DELAY 15 ns +25°C | +25°C | 5.0V D.C.F.0. =60 10,14
C-2 OUTPUT FALL TIME 50 ns -55°C 0°C | 4.75V A.C. F.O.=10 | 11,14
Cc-2 INPUT CAPACITANCE pf +25°C +25°C | 5.0V 2.0V 7
A-2 POWER CONSUMPTION  "0" 56.8 mwW +25°C +25°C { 5.25V
A-2 (Per Gate) v 14.7 | mW +26°C +25°C | 5.25V ov
c-1 INPUT LATCH VOLTAGE RATING 6.0 v +25°C | +25°C | 5.0V 10mA ov 12
A-2 OUTPUT SHORT CIRCUIT CURRENT | -20 -80 mA +25°C | +25°C | 5.0V ov ov
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal, 8. Output source current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open. i
2. All measurements are taken with ground pin tied to zero volts. 9. Output sink curr.ent 1s supplied through a resistor to Voc.
3. Positive current flow is defined as intoithe terminal referenced. 10. One DC fan-out is defined as 0.8mA.
4. Positive NAND Logic definition: "UP" Level = "1", "DOWN" Level = "0". 11. One AC fan-out is defined as 50pf.
5. Precautionary measures should be taken to ensure current limiting in accordance : P - if1
with Absolute Maximum Ratings should t)le isolation diodes become forward biased. 12. :szl;ezzﬁ:g:a:::;: operation free of input latch-up over the specified operating
6. Measurements apply to each gate element independently. : .
7. Capacitance as measured on Boonton Elgctronic Corporation Model 75A-S8 Capaci- 13. Manufacturer reserves the right to make design and process changes and im-
tance Bridge or equivalent. f= 1MHz, Va¢ = 25mVypg. All pins not specifically provements.
referenced are tied to guard for capacﬂ‘:ance tests, Output pins are left open. 14. Detailed test conditions for AC testing are in Section 3.

2-42



A PACKAGE J PACKAGE

) 8855

"I" OUTPUT VOLTAGE (V)

19 AW-A-0402 P AW-A-0403
~ T I
[ YeoTSOV T=+125°C
3,\ I ol Vv 2OV T
M ”
S E T=+25°C_j~,
- Nes et 7
Tsfomor NOC g
P— 2500 z /
w 1801
33 3 t a 150
| T 550¢ Y 4 [ |7=-55C
N [3) 7
30 N 5 1 /|
~ £ 4
N S /
21 N o 50
Ve 5.0V =
L Vin=08v L
Y T 0
0 3 6 9 12 15 ] 4 i) 1.2 16 20
"I"OUTPUT CURRENT (mA) "0" OUTPUT VOLTAGE (V)
15 AW-A-0375
I 12
£
- N
z I
w09
@ T~
x
)
(6]
- 08
2
a
z
03
Ve 250V
[ T=25°C
N
0 04 08 12 16 20

INPUT VOLTAGE (V)

2-43



SIGNETICS

INTEGRATED CIRCUITS

8881 QUAD 2-INPUT
NAND GATE

A F PACKAGE J PACKAGE

14
13

12

AW-A-0802

*NO PULL-UP PROVIDED

“AW-A-0803

The 8881 is a Quad 2-Input NAND Gate with bare
output collectors. Absence of an output pull-up
structure allows the user complete freedom in the
use of the 8881 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

Vee

it

4K

L

VIN
i
Ix
ke
AN
AW-A-0895 H
I
i
1
£
NOTE: 1/4 of unit shown. Component values are typical.

*Isolation diode

ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
TEMP, TEMP. \% DRIVEN OTHER T,
SUB-GROUP MIN, TYP. MAX. UNITS 58881 N8881 ce INPUT INPUTS OUTPUTS NOTES
A-4 "1'" OUTPUT LEAKAGE CURRENT 25 HA +125°C +75°C 5.0V 0.6V 8
A-5 "0" OUTPUT VOLTAGE 0.4 v -55°C 0°C 4,75V 2.0V 2.0V 17mA 9
A-38 0.4 v +25°C +25°C 5.0V 2.0V 2.0V 17mA 9
A-4 0.4 v +125°C +75°C 4,75V 2.0V 2.0v 17TmA 9
C-1 0" INPUT CURRENT ~0.1 -1.6 mA -55°C 0°C 5.25V 0.4V 5.25V
A-3 -0.1 -1.6 mA +25°C +25°C 5.25V 0.4V 5.25V
C-1 -0.1 -1.6 mA +125°C +175°C 5.25V 0.4V 5.25V
A-4 1" INPUT CURRENT 25 HA +125°C +75°C 5.0V 4.5V ov
A-6 TURN-ON DELAY 20 ns +25°C +25°C 5.0V D.C.F.0.= 20 10,14
A-6 TURN-OFF DELAY 30 ns +25°C +25°C 5.0V D.C.F.0. =20 10,14
Cc-2 OUTPUT FALL TIME 50 ns -55°C 0°C 4.75V A.CF.0.=6 11,14
Cc-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 7
1
A-2 POWER CONSUMPTION OUTPUT "0" 31 mwW +25°C +25°C 5.25V
(Per Gate) OUTPUT "1" 8.9 mw +25°C +25°C 5.25V ov
Cc-1 INPUT LATCH VOLTAGE RATING 6.0 v +25°C +25°C 5.0V 10mA ov 12
1. All voltage and capacitance measurements are referenced to the ground terminal. 8. Connect an external 1K 1% resistor from Vge to the output terminal for this test.
Terminals not specifically referenced are left electrically open. . :
2. All measurements are taken with ground pin tied to zero volts. 9. Output sink current is supplied through a resistor Vec.
3. Positive current flow is defined as into the terminal referenced. 10. One DC fan-out is defined as 0.8mA.
4. Positive NAND Logic definition: "UP" Level = "1", "DOWN" Level = "0". ~ .
5. Precautionary measures should be taken to ensure current limiting in accordance 11. One AC fan-out is defined as 50pf.
with Absolute Maximum Ratings should the isolation diodes become forward biased. 12. This test guarantees operation free of input latch-up over the specified operating
6. Measurements apply to each gate element independently. supply voltage range.
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci- .
tance Bridge or equivalent. f = 1MHz, Vag = 25mVpms. All pins not specifically 13. Manufacturer reserves the right tomake design and process changes and improvements.
referenced are tied to guard for capacitance tests. Output pins are left open. 14. Detailed test conditions for AC testing are in Section 3,
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SIGNETICS

INTEGRATED CIRCUITS

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

These gate elements are all designed for ultra-high
switching speed while maintaining high fan-out and
noise margin. All of the 8HO0 gates perform the
NAND function for positive logic (highest voltage
level = ""1") and the NOR function for negative logic
(lowest voltage level = '"1").

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" 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 capability.

ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4,5, 6, 13)

NOTE: Component values are typical. =

LIMITS TEST CONDITIONS
TEMP, TEMP.
ACCEPTANCE S8H16 N8H16
TEST S8HT70 N8H70 v DRIVEN OTHER
SUB-GROUP CHARACTERISTIC MIN TYP. MAX, UNITS S8H80 N8H80 cc INPUT INPUTS OUTPUTS NOTES
A-5 "1" OUTPUT VOLTAGE 2.6 A -55°C 0°C 4.75V 0.8V -7T50uA 8
A-3 2.8 v +25°C +25°C 5.00V 0.8V ~750uA 8
A-4 2.6 v +125°C +75°C 4.75V 0.8V -750uA 8
A-5 "0" OUTPUT VOLTAGE 0.4 v -55°C 0°C 1,75V 2.0V 2.0V 24mA 9
A-3 0.4 v +25°C +25°C 5.00V 2.0V 2.0V 24mA 9
A-d 0.4 v +125°C +75°C 1.75V 2.0V 2.0V 24mA 9
C-1 "0" INPUT CURRENT -0.1 -2.4 mA -55°C 0°C 5.25V 0.4V 5,25V
A-3 -0.1 -2.4 mA +25°C +25°C 5.25V 0.4V 5.25V
C-1 ~0.1 -2.4 mA +125°C +75°C 5.25V 0.4V 5.25V
A-4 "1'""INPUT CURRENT 50 pA +125°C +75°C 5.00V 4.5V ov
D.C.
A-6 TURN-ON DELAY 7.0 10 ns +25°C +25°C 5.00V F.O. = 30 10,14
D.C.
TURN-ON DELAY 5.0 ns +25°C +25°C 5.00V F.0. =3 10,14
D.C.
A-6 TURN-OFF DELAY 7.0 10 ns +25°C +25°C 5.00V F.O. = 30 10,14
D.C.
TURN-OFF DELAY 5.0 ns +25°C +25°C 5.00V F.0. =3 10,14
A.C
c-2 OUTPUT FALL TIME 50 ns -55°C 0°C 4.75V F.0. =6 | 11,14
INPUT CAPACITANCE 2.0 pf +25°C +25°C 5.00V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "0" 46.2 mW +25°C +25°C 5.25V
(Per Gate) OUTPUT "1" 21 mw +25°C | +25°C 5.26V ov
A-2 INPUT LATCH VOLTAGE RATING 6.0 v +25°C +25°C 5.00V 10mA ov 12
A-2 OUTPUT SHORT CIRCUIT CURRENT -40 -90 mA +25°C +25°C 5.00V ov ov
NOTES:
1. All voltage and capacitance measurements are referenced to the ground terminal. 8. Output source current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open. 9. Output sink current is supplied through a resistor to Vgc.
2. All measurements are taken with ground pin tied to zero volts.
3. Positive current flow is defined as into the terminal referenced. 10. One DC fan-out is defined as 0.8mA.
4. Positive NAND Logic definition: "UP" Level - "1", "DOWN" Level - "0". N .
5. Precautionary measures should be taken to ensure current limiting in accordance 11. One AC fan-out is defined as 50pf.
with Absolute Maximum Ratings should the isolation diodes become forward biased. 12. This testguarantees operation free of input latch-up over the specified operating supply
6. Measurements apply to each gate element independently. 3 voltage range.
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-88 Capacitance . :
Bridge or equivalent. f = 1MHz, Vy, = 25mVpyg. All pins not specifically referenced 13. Manufacturer reserves the right to make design and process changes and improvements.
are tied to guard for capacitance tests. Output pins are left open. 14. Detailed test conditions for AC testing are in Section III.
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SIGNETICS

INTEGRATED CIRCUITS

8890 /8891 HEX INVERTER
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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 providing high fan-
out capability.

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

The 8891 HEX INVERTER provides high switching
speed while maintaining high fan-out and noise
margin.

ELECTRICAL CHARACTERISTICS (NOTES:

CIRCUIT SCHEMATIC

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

Vee

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

8890
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTICS TEMP °C v
SUBGROUP MIN TYP MAX  UNIT [ ¢y | vois, | DRIVEN INpUT | OUTPUTS | NOTES
A5 ‘1" Output Voltage 26 - - \ 55 0 4.75 0.8v -500uA 6
A-3 28 - - \ +256  +25| 5.00 0.8V -500uA 6
A4 26 - - v +125 +75 475 08v -5004A 6
A5 “0"” Output Voltage - - 0.4 \Y -55 0 4.75 2.0v 16mA 7
A3 - - 0.4 v +25 +25 5.00 2.0v 16mA 7
A4 - - 0.4 \ +125 +75 475 20V 16mA 7
[o3] 0" tnput Current 0.1 - 16 mA -55 0 5.25 0.4V - -
A-3 0.1 - 16 mA +25 +25 5.25 04V - -
c1 01 — -1.6 mA +1256  +75 5.25 0.4V - -
A4 1" Input Current - - 25 HA +125 +75 5.00 45V - -
A-6 Turn-On Delay — — 15 ns +25 +25 5.00 - DCFO = 20 8,13
A-6 Turn-Off Delay - - 22 ns +25 +25 5.00 - DCFO =20 8,13
C-2 Output Fall Time - - 50 ns -55 0 4.75 - ACFO =6 9,13
A-2 Power/Current Consumption
Per Inverter: Qutput “0" - - 31/6 mW/mA | +25 +25 5.25 - -
A2 Per Inverter: Output 1" - - 9/1.7 mW/mA | +25 +25 5.25 ov - -
A-2 Input Latch Voltage 6.0 - - \Y +25 +25 5.00 10mA - n
A-2 Output Short Circuit Current -20 — -70 mA +25 +25 5.00 ov ov -
A-2 Input Clamp Voltage - - -15 \ +25 +25 5.00 -12mA - -
8891
A4 1" Qutput Leakage Current - - 250 MA +125  +75 5.00 0.8V — 12
A-5 0" Output Voltage - - 04 v 55 0 4.75 2.0V 16mA 7
A-3 - - 0.4 A +25 +25 5.00 2.0V 16mA 7
A-4 - - 0.4 \Y +1256 +75 4.75 2.0V 16mA 7
C-1 0" Input Current -0.1 - -1.6 mA -565 0 5.25 0.4v - -
A-3 0.1 - -1.6 mA +25 +25 5.25 0.4V - -
C1 0.1 - -1.6 mA +125 +75 5.25 04V - -
A-4 1" Input Current - - 25 MA +125 +75 5.00 4.5V - -
A-6 Turn-On Delay . - 15 ns +25 +25 5.00 - DCFO =20 8,13
A6 Turn-Off Delay - - 45 ns +25 +25 5.00 - DCFO =20 8,13
Power Current Consumption
A-2 Per Inverter: Output 0" - - 31/6 mW/mA | +25 +25 5.25 - - -
Per Inverter:Output “1” - - 9/1.7 mW/mA | +25 +25 5.26 ov - -
A-2 Input Latch Voltage 6.0 - - \ +25 +25 5.00 10mA - 1
A-2 Input Clamp Voltage - - -1.5 Vv +25 +25 5.00 -12mA - -
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SIGNETICS

INTEGRATED CIRCUITS

PRELIMINARY SPECIFICATIONS

8H20 DUAL J-K BINARY ELEMENT
8H21 DUAL J-K BINARY ELEMENT
8H22 DUAL J-K BINARY ELEMENT

The 8H20 is a high speed J-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-
quencies 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 pulsewidth of 7ns minimum
and up to a maximum 200ns fall time.

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

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

BASIC CIRCUIT SCHEMATIC

main stable 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 logic 0" state. The dura-
tion of this transient may be about 20ns.

The 8H21 features common clock and common ﬁD
lines.

The 8H22 provides separate inputs for clock, J, K,
Rp and Sp on each binaryand is available onlyin the
16-pin dual-in-line package.

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

600 $800n

AA

>
» 2.0K
>

?Vcc
<

2.0 § soon$ 600 S

S

A A A 4
VvV

Notes:

1/2 of circuit shown,
Component values are typical
* Isolation Diode
Isolation Diode A applicable to 8H20,
8H21 and 8H22.
Isolation Diode B applicable to 8H21
and 8H22 only.
Isotation Diode C applicable to 8H20
and 8H21 only.
Isolation Diode D applicable to 8H20,
8H21 and 8H22.
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A, F PACKAGE 8H21Q Q PACKAGES 8H20Q
.’
8H21A
1 it} 14
Sp @
v
2 Rof 13 13
: 3 8H20
3| < 12 12
(8H22B package 8
on next page) 3 4 Vee GND.Jg11 u 8 H 2 1
4
i I *  8H22
6 9 9
v Sp Q|
7 8 8
AW-A-0783 AW-A-0784
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 14)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC TEMP. | TEMP. - -
— MIN.| TYP.| MAX, | UNITS | S8H21 | N8H21 |V R S J K |[CLOCK| OUTPUT |[NOTES
SUB-GROUP ssHzz | NsHzz | ©© D b
S8H20 | N8H20
A-5 "1" OUTPUT VOLTAGE Q) 2.6 | 3.0 v -55°C 0°C |4.75v | 2.0v | 0.8V | 2.0v | 0.8V | PULSE 1.oma |7,10,17
A-3 2.8 3.2 v +25°C | +25°C |5.0v | 2.0v | 0.8v | 2.0v | 0.8V |PULSE LomA |7.10,17
A-4 26| 3.0 v +125°C | +75°C [4.75V | 2.0v | 0.8V | 2.0v | 0.8V | PULSE 1L.omA |7.10,17
A-5 "1" OUTPUT VOLTAGE @ 2.6 | 3.0 \4 -55°C 0°C [4.75v | o.8v | 2.0v 1.0mA 7
A-3 2.8 | 3.2 v +25°C | +25°C 5.0V | 0.8V { 2.0V 1.0mA 7
A-4 2.6 3.0 v +125°C | +75°C {4.75V 0.8V 2.0V 1.0mA 7
A-5 "0" OUTPUT VOLTAGE Q 03] 0.4 \4 -55°C 0°C |4.75v | 0.8v | 2.0v 24mA 8
A-3 03| 0.4 v +25°C | +25°C [5.0v | 0.8v | 20V 24mA 8
A-4 03| 0.4 v +125°C | +75°C |4.75V | 0.8V | 2.0v 24mA 8
A-5 "0" OUTPUT VOLTAGE @ 03| 0.4 v -55°C 0°C |4.75v | 2.0v | o.8v | 2.0v | 0.8V | PULSE 24mA 8,10,17
A-3 03] 04 \4 +25°C | +25°C |5.0v | 2.0v | 0.8V | 2.0v | 0.8V | PULSE 24mA 8,10,17
A-4 03] o4 v +125°C | +75°C |4.75V | 2.0v | 0.8v | 2.0v | 0.8V [ PULSE 24mA 8,10,17
0" INPUT CURRENT
c-1 (CLOCK, 8H21 only) -0.1 -4.8 mA -55°C 0°C |5.25V 5.25V | 5.25V| 0.4v
A-3 -0.1 -4.8 | mA +25°C | +25°C |[5.25V 5.25V | 5.25v| 0.4v
c-1 -0.1 -4.8 mA | +125°C | +75°C |[5.25V 5.25V | 5.25V| 0.4v
c-1 (CLOCK, 8H20 and 8H22 only) -0.1 -2.4 mA -55°C 0°C |5.25V 5.25V | 5.25V] 0.4V
A-3 -0.1 -2.4 mA +26°C | +25°C [5.25V 5.25V | 5.25v] 0.4v
c-1 -0.1 -2.4 mA | +125°C | +75°C |5.25V 5.25v | 5.25v] 0.4V
C-1 @) -0.1 -2.4 mA -55°C 0°C [5.25v | ov 5.25V| 0.4v | 5.25V| 5.25V Q=""
A-3 -0.1 -2.4 mA +25°C | +25°C |5.25v | ov 5.25V| 0.4V | 5.25V| 5.25V Q=""
c-1 ~0.1 -2.4 mA | +125°C | +75°C |5.25V | ov 5.25V| 0.4v [ 5.25V| 5.25V g=""
C-1 (K) -0.1 -2.4 mA -55°C 0°C {5.25V 5.256V ov 5.25V 0.4V 5.25V Q="m" 10
A-3 -0.1 -2.4 mA +25°C | +25°C |5.25v | 5.25v| oV 5.25V | 0.4v | 5.25V Q=" 10
c-1 -0.1 -2.4 +125°C | +75°C |5.25V | 5.25Vv| oV 5.25V | 0.4v | 5.25V Q="1" 10
c-1 (Rp 8H21 only) -0.1 -4.8 mA -55°C 0°C |5.25v | 0.4v | oV 5.25V
A-3 -0.1 -4.8 mA +25°C | +25°C [5.25V | 0.4v | ov 5.25V
c-1 -0.1 -4.8 mA | +125°C | +75°C [5.25V | 0.4v | ov 5.25V
c-1 (Rp 8H22 only) -0.1 -2.4 mA -55°C 0°C [5.25v | 0.4v | ov 5.25V
A-3 -0.1 -2.4 mA +25°C | +25°C [5.25v | 0.4v | oV 5.25V
c-1 -0.1 -2.4 mA | +125°C | +75°C [5.25V | 0.4v | ov 5.25V
c-1 (R, 8020 only) -2.4 mA -55°C 0°C [5.25v | 0.4v 5.25V
A-3 -2.4 mA +25°C | +25°C [5.25V | 0.4V 5.25V
c-1 -2.4 mA | +125°C | +75°C |5.25V | 0.4V 5.25V
c-1 (Sp 8H21 and 8H22 only) -0.1 -2.4 mA -55°C o°Cc |5.25V | ov 0.4V 5.25V
A-3 -0.1 -2.4 mA +25°C | +25°C [5.25V | ov 0.4V 5.25V
c-1 -0.1 -2.4 mA | +125°C | +75°C [5.25V | ov 0.4V 5.25V
"1" INPUT CURRENT
A-4 ) 50 uA | +125°C | +75°C [5.0V 4.5V 0.4V
A-4 (K) 50 A +125°C | +75°C |5.0V 4.5V 0.4V -
A-4 (Rp 8H21 only) 100 pA | +125°C | +75°C [s5.0v | 45V | ov 0.4v Q="o"
A-4 (Rp 8H20 and 8H22 only) 50 uwA | +125°Cc | +15°C [5.0v | 4.5V | ov Q= ro" 10
A-4 (Sp 8H21 and 8H22 only) 50 uA | x125°c | +75°C 5.0V | ov 4.5V Q="o"
A-4 (CLOCK 8H21 only) 400 pA | +125°C | +75°C |5.0V ov ov 4.5V
A-4 (CLOCK 8H20 and 8H22 only) 200 uA | +125°C | +75°C |5.0V ov ov 4.5V
INPUT LATCH VOLTAGE RATING
C-1 (CLOCK 8H21 only) 6.0 v +25°C | +25°C |5.5V ov ov 10mA 12
c-1 (CLOCK 8H20 and 8H22 only) 6.0 v +25°C | +25°C [5.5V ov ov ov 10mA 12
C-1 @) 6.0 v +25°C | +25°C |5.5V ov  |1oma 0.4v 12
c-1 X) 6.0 v +25°C | +25°C [5.5V | ov 10mA | 0.4V 12
c-1 Ry 8H21 only) 6.0 v +25°C | +25°C |5.5V |10maA 0.4V Q=ro 10
c-1 (Rp 8H20 and 8H22 only) 6.0 v +25°C | +25°C |5.5V |10mA 0.4V qQ="o" 10
c-1 (Sp 8H21 and 8H22 only) 6.6 v +25°C | +25°C [5.5v | ov 10mA 0.4V Q="o"
OUTPUT SHORT CIRCUIT CURRENT
A-2 Q -40 -90 mA +25°C | +25°C |5.0V ov ov 11
A-2 ()] -40 -90 mA +25°C | +25°C |5.0v | ov ov 11
A-2 POWER CONSUMPTION (Per Binary) 65 20 mw | +25°C | +25°C |5.25V ov ov
TURN-ON DELAY
(CLOCK t0 Q, 10 ns +25°C | +25°C |5.0V D.C.F.0.=30| 9,13
®p to Q 10 ns +25°C | +25°C |5.0V D.C.F.0.= 30| 9,13
Sp t0Q 10 ns +25°C | +25°C |5.0v D.C.F.0.=30| 9,13
TURN-OFF DELAY
(CLOCK t0 Q, Q 8 ns +25°c | +25°C [5.0Vv 9,13
Bp to Q 8 ns +25°C | +25°C [5.0V D.C.F.0.=30| 9,13
Sp toQ 8 ns +25°C | +25°C [5.0V D.C.F.0.=30| 9,13
A-6 TOGGLE RATE 50 | 75 MHz | +25°C| +25°C }5.0V D.C.F.0.=3 | 9,13
c-2 MINIMUM CLOCK PULSE WIDTH 3.0 7 ns +25°C | +25°C | 5.0V D.C.F.O =3 | 9,13
c-2 OUTPUT FALL TIME 50 ns -55°C 0°C {4.75V A.CF.0.=6 | 13,15
INPUT CAPACITANCE
c-2 J. K 3.0 pf +25°C | +25°C 5.0V 2.0v | 2.0v 16
c-2 5, (8H21, 8H22) 3.0 of +25°C | +25°C |5.0v 2.0V 16
c-2 R, (8H20, 8H22) 3.0 pf +25°C | +25°C |5.0v | 2.0v 16
c-2 C (8H20, 8H22) 3.0 pf +25°C | +25°C |5.0V 2.0V 16
c-2 c, 'RD (8H21) 6.0 pf +25°C | +25°C |5.0v | 2.0v 2.0V 16
CLOCK MODE SWITCHING TEST 200 ns +25°C| +25°C | 5.0V PULSE|
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B PACKAGE
8H22B

8H20 16 15 14 13 12 11 0 9
8H21
8H22

Qa Sp Bp

and 8H22

S R

8H20 8H21
Jn Kn Qn+ 1 Jn Kn
0 0 Qn 0 0
1 0 1 1 0
0 1 0 0 1
1 1 Qn 1 1

Notes:

-

. All voltage and capacitance measurements are referenced to the ground terminal.
Terminals not specifically referenced are left electrically open.

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

. Positive current flow is defined as into the terminal referenced.

. Positive NAND Logic definition: "UP" Level = "1", "DOWN" Level = "0".

. Precautionary measures should be taken to ensure current limiting in accordance
with Absolute Maximum Ratings should the isolation diodes become forward biased.

. Measurements apply to each element independently.

Output source current is supplied through a resistor to ground.

Output sink current is supplied through a resistor to Vec.

. One DC fan-out is defined as the input of an 8480 or 0.8mA.

. When testing the 8H20, apply a clock pulse prior to measurement to ensure Q ="1"
and Q ="0". Clock pulse characteristics are: PW = 100ns; Pulse Amplitude = 3.0V;
ty = 10ns; tf = 10ns.

(SRR

cwwNS

—

11.
. This test guarantees operation free of input latch-up over the specified operating

13.
14.

15.
16,

2-49

Qn
1
0

)

= o= O O
LH = o —F F-»}

0
1
0
n 1

t Not Allowed

For output short circuit current, test one output at a time. For 8H20, test 6 only.

power supply voltage range.

Detailed test conditions tor AC testing are in Section 3.

Manufacturer reserves the right to make design and process changes and improve-
ments.

One AC fan-out is defined as 50pf.

Capacitance as measured on Boonton Electronic Corporation Model 75A-88 Capaci-
tance Bridge or equivalent. f = IMHz, V¢ = 26mVymg. All pins not specifically
referenced are tied to guard for capacitance tests. Output pins are left open.

. Conditions shown under J, K, and Clock apply to S/N8H20 only.



SIGNETICS

8H90 HEX INVERTE

INTEGRATED CIRCUITS

R

J PACKAGE

A PACKAGE

13 12 1 10 9 8
1 2

3 4 5 6

14

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

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" 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 capability.

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

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

(Package drawings are on the reverse side.)

BASIC CIRCUIT SCHEMATIC

Vee

NOTE:

1/6 of circuit shown
Component values are typical.

ELECTRICAL CHARACTERISTICS (NOTES: 1,2, 3,4,5, 6, 13)

LIMITS TEST CONDITIONS
TEMP, TEMP,
ACCEPTANCE S8H16 N8H16
TEST S8H70 N8H70 v DRIVEN OTHER
SUB-GROUP CHARACTERISTIC MIN, TYP. MAX, UNITS S8H80 N8H80 cc INPUT INPUTS OUTPUTS NOTES
A-5 "1" OUTPUT VOLTAGE 2.6 v -55°C 0°C 4.75V 0.8V -750uA 8
A-3 2.8 v +25°C +25°C 5.00V 0.8V =750uA 8
A~4 2.6 v +125°C +75°C 4.75V 0.8V -750uA 8
A-5 0" OUTPUT VOLTAGE 0.4 v -55°C 0°C 4,75V 2.0V 24mA 9
A-3 0.4 v +25°C +25°C 5.00V 2.0V 24mA 9
A-4 0.4 v +125°C +75°C 4.75V 2.0v 24mA 9
C-1 "0" INPUT CURRENT -0.1 -2.4 mA =-55°C 0°C 5.25V 0.4V
A-3 -0.1 -2.4 mA +25°C ~25°C 5.25V 0.4V
C-1 -0.1 -2.4 mA +125°C +75°C 5.25V 0.4V
A-4 "1" INPUT CURRENT 50 KA +125°C +75°C 5.00V 4.5V
. D.C.
TURN-ON DELAY 7.0 ns +25°C +25°C 5.00V F.O. =30 10,14
D.C.
TURN-ON DELAY 5.0 ns +25°C +25°C 5.00V F.O. =3 10,14
D.C.
TURN-OFF DELAY 7.0 ns +25°C +25°C 5.00V F.O. =30 10,14
D.C.
TURN-OFF DELAY 5.0 ns +25°C +25°C 5.00V F.0.=3 10,14
A.C
C-2 OUTPUT FALL TIME 50 ns -55°C 0°C 4.75V F.0. =6 11,14
INPUT CAPACITANCE 2.0 pf +25°C +25°C 5.00V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "o0" 46.2 mwW +25°C +25°C 5.25V
(Per Gate) OUTPUT "1" 21.0 mw +25°C +25°C 5.25V ov
C-1 INPUT LATCH VOLTAGE RATING 6.0 v +25°C +25°C 5.00V 10mA 12
A-2 OUTPUT SHORT CIRCUIT CURRENT -40 ~90 mA +25°C +25°C 5.00Vv ov ov
NOTES:
1. All voltage and capacitance measurements are referenced to the ground terminal. 8. Output source current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open. 9. Output sink current is supplied through a resistor to Vee.
2. All measurements are taken with ground pin tied to zero volts.
3. Positive current flow is defined as into the terminal referenced. 10, One DC fan-out is defined as 0.8mA.
4. Positive NAND Logic definition: "UP" Level = "1", "DOWN" Level = "0". .
5. Precautionary measures should be taken to ensure current limiting in accordance 11. One AC fan-out is defined as 50pf.
with Absolute Maximum Ratings should the isolation diodes become forward biased. 12. This testguarantees operation free of input latch-up over the specified operating supply
6. Measurements apply to each gate element independently. voltage range.
o . d on Boont i -
7 Br;dge or eqzlsvalent edon Electronic Corporation Model 75A-88 Capacitance 13. Manufacturer reserves the right to make design and process changes andimprovements.

f = 1MHz, Vy0 = 25mVpyg. All pins not specifically referenced
are tied to guard for capacitance tests. Output pins are left open.

. Test conditions for AC testing are the same as for 8H80. See Section 3 of Signetics
DCL Handbook.
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SIGNETICS

8T18 DUAL 2-INPUT

INTEGRATED CIRCUITS

NAND INTERFACE GATE

A

PACKAGE

J PACKAGE

w5 0689

[

~ @

BASIC CIRCUIT SCHEMATIC

The 8T18 is a Dual 2-Input NAND Interface Gate. It
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.

. . . OV
The input structure functions from a high voltage «
supply between 20V and 30V and the second stage
transistors and output structure operate from a
standard 5V power supply.
The output structure features active pull-up and
pull-down, providing a lowimpedance driving source
in both "1" and "0" output states. This configuration oV
. . . . . 0 0 ouT
is particularly suited for driving the high capacitance
loads encountered in high fan-out and line driving
applications.
R
. - . - . AW -A-0737 —
Section 4 provides usage rules and applications in- =
formatlon for the 8T1 8' NOTE: 1/ of umt shown. Component values are typical.
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC TEMP, | TEMP, v v DRIVEN | OTHER
SUB-GROUP MIN. | TYP,| MAX,. | UNITS S8T18 N8T18 cey ce, INPUT INPUTS OUTPUTS NOTES
- nn 3.4 v -55°C 0°C 4.75V 24,0V 6.5V -225uA 7
2_3 1" OUTPUT VOLTAGE 3.6 v +25°C +25°C 5.00V 24.0V 6.5V -225pA 7
A-4 3.4 v +125°C +75°C 4,75V 24.0V 6.5V -225pA 7
- "Q" OUTPUT VOLTAGE 0.35 \ -55°C 0°Cc 4.75V 20,0V 9.0V 9.0V 7.2mA 8
:-53) o' OUTRUT VO 0.35 v +25°C +25°C 5.00V 20.0V 9.0V 9.0V 7.2mA 8
A-4 0.35 v +125°C +75°C 4.75V 20.0V 9.0V 9.0V 7.2mA 8
- "0" INPUT CURRENT -0.1 -1.8 mA -55°C 0°C 5.25V 24,0V 0.35V 30V
‘2.3 e -0.1 -1.8 mA +25°C +25°C 5.25V 24.0V 0.35V 30V
Cc-1 -0.1 -1.8 mA +125°C +75°C 5.25V 24.0V 0.35V 30V
A-4 "1" INPUT CURRENT 50 kA +125°C +75°C 5.00V 24.0V 30V ov
. D.C.
A-6 TURN-ON DELAY 12| 20 ns +25°C +25°C 5.00V 24.0V FO. =9 9,11
o D.C.
A-6 TURN-OFF DELAY 35| 70 ns +25°C +25°C 5.00V 24.0V FO. =9 9,11
" AC
c-2 OUTPUT FALL TIME 75 ns -55°C 0°C 4,75V 24.0V FO. =2 10,11
A-2 POWER CONSUMPTION (Vo OUTPUT "0") 44.0 mw +25°C +25°C 5.25V 24.0V
(Per Gate) (Voe, OUTPUT "17) 1o | mw [ +25°C +25°C 5.25V 24.0V ov
(Vgo,, OUTPUT "0%) 38.4 mw +25°C +25°C 5.25V 24.0V
2
(Vgeg OUTPUT "17) 37.2 mw +25°C +25°C 5.25V 24.0V ov
A-2 INPUT VOLTAGE RATING 50 v +25°C +25°C 5.00V 24.0V | 100pA ov
OUTPUT SHORT CIRCUIT CURRENT -75 mA +25°C +25°C 5.00V 24.0V ov oV
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal. 6. Measurements apply to each gate element independently.
Terminals not specifically referenced are left electrically open. 7. Output source current is supplied through a resistor to ground.
P ° ett p pp gl
i‘ 211 nzeasuremer;t?1 are taé(efn w:ith gl:mtmrihpu; ned. tolzerfo voltse.d 8. Output sink current is supplied through a resistor to Vec.
3. ositive current flow is defined as into the terminal referenced. . .
4. Positive NAND Logic definition: "UP" Level = "1", "DOWN" Level = "0". 9. One DC fan-out is gef}“ed as (;‘;"f?A‘
5. Precautionary measures should be taken to ensure current limiting in accordance 10. One AC fan-out is defined as 50pf.
with Absolute Maximum Ratings should the isolation diodes become forward biased. 11. Detailed test conditions for AC testing are in Section 3.
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SIGNETICS

8T80 QUAD 2-INPUT NAND INTERFACE GATE
8T90 HEX INVERTER INTERFACE ELEMENT

INTEGRATED CIRCUITS

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

Vee
UJ

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

The output structure 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-0723
Usage and applications information for these devices

is included in Section 4 of this handbook.

NOTE: Component values are typical. —

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

ACCEPTANCE LIMITS ’ TEST CONDITIONS
TEST CHARACTERISTIC TEMP TEMP
° . v DRIVEN OTHER
SUB-GROUP MIN, | TYP. MAX. UNITS S8T80 N8T80 ce OUTPUTS | NOTES
S8T90 N8T90 INPUT INPUTS
A-4 "1'" OUTPUT LEAKAGE CURRENT 100 HA +125°C +75°C 5.0V 0.6V 7
A-5 "0" OUTPUT VOLTAGE 1.0 v -55°C 0°C 4.75V 2.0V 2.0V 20mA 8
A-3 1.0 v +25°C +25°C 5.0V 2.0V 2.0V 20mA 8
A-4 1.0 v +125°C +75°C 4,75V 2.0V 2.0V 20mA 8
C-1 "0" OUTPUT VOLTAGE 0.35 v -55°C o0°c 4.75V 2.0V 2.0V 7.2mA 8,9
C-1 0.35 v +25°C +25°C 5.0V 2.0V 2.0V 7.2mA 8,9
C-1 0.35 \4 +125°C +75°C 4,75V 2.0V 2.0V 7.2mA 8,9
C-1 0" INPUT CURRENT -0.1 -1.6 mA -55°C 0°C 5.25V 0.35V 5.25V
A-3 -0.1 -1.6 mA +25°C +25°C 5.25V 0.35V 5.25V
C-1 0.1 -1.6 mA +125°C +75°C 5.25V 0.35V 5.25V
A-4 "1" INPUT CURRENT 25 pA +125°C +75°C 5.0V 4.5V o
A-6 TURN-ON:DELAY 35 55 ns +25°C +25°C 5.0V 13
A-6 STORAGE TIME 40 95 ns +25°C +25°C 5.0V 13
A-2 POWER CONSUMPTION OUTPUT "0" 20.0 mW +25°C +25°C 5.25V
A-2 (Per Gate) OUTPUT "1" 7.9 mw +25°C +25°C 5.25V ov
A-2 INPUT VOLTAGE RATING 6.0 v +25°C +25°C 5.0V 50uA ov
A-2 OUTPUT VOLTAGE RATING 40 v +25°C | +25°C 5.0V ov 11
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal. 7. Output leakage current is supplied through a 2K resistor to 30V.
Terminals not specifically referenced are left electrically open. 8. Output sink current is supplied through a resistor to 30V.
2. All measurements are taken with ground pin tied to zero volts. 9. This test applies to 8T90 only.
3. Positive current flow is defined as into the terminal referenced. 10. "OTHER INPUTS" applies to 8T80 only.
4. Positive NAND Logic definition: "UP" Level = "1", "DOWN'" Level = "0". 11, For this test, connect a 2KQ resistor from output under test to 41V and a 10pf capacitor
5. Precautionary measures should be taken to ensure current limiting in accordance with from output to ground.
Absolute Maximum Ratings should the isolation diodes become forward biased. 12. Manufacturer reserves the right to make design and process changes and improvements.
6. Measurements apply to each gate element independently. 13. Detailed test conditions for AC testing are in Section 3.

A PACKAGE J PACKAGES

10 9 8

i

w1 o720

14 1

- )

13 12
I X

LAl A

1 2 3 4 5 6 7
8790

8T80 8T90
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SECTION 3-AC TESTING

Verification of the AC parameters guaranteed in
the Electrical 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 to each
device in the 8000-series can be determined from

Table 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 LOAD!NG INFORMATION

Tox ~Torr PAIR DELAY Tgig;}: FXIIJ,'IIJPTUnlx;IE nggiglgq gEQ/I:EII).
LOADING VALUES LOADING LOADING
BLEMENT| o© | Tow Torr  |No 1] NUMBER| NO. | NuMBER
Ri| R2 |C1|R1 | R2 |C1 R1 |R2(C1{C2 C1
8162 2J NOTE 4 5A 150
8415 2B 11K | 210 | 27| 11K| 1.91K| 18 | 1B | 15K|210| 47| 44 5B 100
8416 2A 16K [ 210 | 27 16K| 1.91K]| 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 | 1.91K| 18 4A 5F 100 3A
8425 2K 16K | 226 | 24| 16K | 1.91K| 18 4A 5F 100 3A
8440 2C 16K | 210 | 27| 16K | 1.91K| 18 | 1C | 15K |210| 47| 44 5D 100
8455 2A 5K| 70| 75| 5K|[1.91K| 18 | 1A | 5K| 70| 95 92 5C 450
8470 2A 16K | 210 | 27{16K| 1.91K| 18 | 1A | 15K|210f 47| 44 5C 100
8471 2B 11K { 210 | 27| 11K{ 1.91K| 18 | 1B | 15K|210| 47| 44 5B 100
8480/90 2A 16K | 210 | 27] 16K | 1.91K| 18 | 1A | 15K|210| 47| 44 5C 100
8481 2B 11K | 210 | 27] 11K | 1.01K| 18 | 1B | 15K|210| 47] 44 5B 100
8806 2D 5K | 84.5] 30| 5K|84.5 | 30
8808 2A 5K | 84.5] 3¢| 5K|84.5 | 30 5C 300
8815 2A 5K | 84.5| 30| 5K|84.5 | 30 5C 300
8816 2A 5K | 84.5| 30| 5K|84.5 | 30 5C 300
8821 2P 5K | 84.5] 30| 5K[84.5 | 30 4D 5G 300
8822 2P 5K | 84.5] 30| 5K|[84.5 | 30 4B 5G 300
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TABLE 3-1 — AC TEST CIRCUITS AND LOADING INFORMATION (Cont.)

TOGGLE OUTPUT SWITCHING AND
- PAIR DELAY ;
Tox - TorF RATE | FALL TIME |HOLDING LEVEL
LOADING VALUES LOADING LOADING
FIG, FIG. VALUES FIGURE |FIG.] VALUES FIGURE
ELEMENT | yo, Ton TorF NO. NUMBER |NO. NUMBER
R1 | R2 |C1|R1 R2 |C1 Cl
8824 2P 5K |84.5|30| 5K| 84.5 | 30 4B 5G 300
8825 2F 5K |84.5 30| 5K]| 84.5 | 30 4E 5G 300
8826 2G 5K 1169 |18 5K| 169 18 4B 5G 100 3A
8827 2G 5K 1169 |18 | 5K]| 169 18 4D 5G 100 3A
8828 21 5K |84.5130| 5K| 84.5 | 30 5H 300
8829 2H 5K |84.5 30| 5K| 84.5 | 30 4E 5G 300
8840 2C 5K [84.5 |30 | 5K|84.5 | 30 5D 300
8848 2M 5K |84.5 |30 | 5K|84.5 | 30 5E 300
8855 2A 5K 124.9 (90| 5K| 24.9 | 90 5C 500
8870 2A 5K | 84,5 30| 5K| 84.5 | 30 5C 300
8875 ‘ 2A 5K | 84.5|30] 5K| 84.5 | 30 5C 300
8880 2A 5K | 84,5130| 5K| 84.5 | 30 5C 300
8881 2B 1M |84.5(30| 1M| 84.5 | 30 5B 300
8885 2A 5K | 84.5 30| 5K| 84.5] 30 5C 300
8H16 2A 5K | 56 18| 5K{ 56 18 5C 300
8H20 2G | 1.6K |56 |18 f1eK| 56 | 18 4D 5G 300
8H21 2G 1.6K | 56 18 J1.6K| 56 18 4D 5G 300
‘8H22 2G | 16K |56 [18feK| 56 | 18 4D |5G 300
8H70 2a | sk|s6 |is| sk| s6 | 18 5C 300
8H80 2A 5K | 56 18| 5K| 56 18 5C 300
8T18 2L 16K | 210 |27 |16K| 210 | 27 51 100
8T80 2E Open|1.43K|30 NOTE‘S
8T90 2E Open|1.43K|30 NOTE 5
FIGURE A — MEASURING POINTS: t,, t; and PW
NOTE: Input pulse notations apply thru this section
unless otherwise specified.
FIGURE 1 — PAIR DELAY
1A
TEKTRONIX INPUT
561/3S76/3T77
OR EQUAL 07V
T A ! |
S 25
[ L
PULSE UNIT(S) UNDER TEST J— | |
GENERATOR l 26V i
Cz AW-A-0430 8
:[_: Input Pulse: Amplitude = 3.6V, PW. =
- = 350 ns, t, =t = 10 ns.
Notes: 1. All resistor values are in ohms.
2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Elec-
tronic Corporation Model 756A-S8 Capacitance Bridge or equivalent. f = 1 MHz, Vac = 25 mV rms.
3. All diodes are 1N916.
4. Fig. 24 also contains pulse width test conditions.
5. Fig. 2E also contains storage time test conditions.
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1B

TEKTRONIX
561/3S76/3T77
OR EQUAL

< Vee

S 4.4K 4.4k

PULSE UNIT{S) UNDER TEST
GENERATOR
A TEKTRONIX B8
e 561/3576/3T77
OR EQUAL

PULSE
GENERATOR

= cl =

INPUT
0.7V
¥
1
A : |
! i
1
PAR
< DELAY*{
| |
I 1
1
1 1
: i
OUTPUT | :
1
B
AW-A-0430

Input Pulse: Amplitude = 3.6V, PW. =
350 ns, t, = t¢g = 10 ns.

FIGURE 2 — TURN-ON AND TURN-OFF DELAY

2A
INPUT ouTPUT
PULSE
GENERATOR
* 2.6V for all gates except, 0.8V for 8815,
8875, and 8885.
2B

OUTPUT

PULSE
GENERATOR 28v

INPUT — ——,
Vi ©)
Vourll)
- — 15V
== == Vour(0)

OUTPUT — —|- =

t

on off AW-A-0435

input Pulse: Amplitude = 3.6V, PW. =
200 ns, ty = tf = 10 ns for 8400 devices.
Amplitude = 2,6V, P.W. = 50 ns, t, =
tf = 5 ns for 8800 and 8HOO devices.
PW measured at 50% points.

Notes: 1. All resistor values are in ohms.

2, All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Elec-
tronic Corporation Model 75A-S8 Capacitance Bridge or equivalent. f = 1 MHz, Vac = 25 mV rms.

3. All diodes are 1N916. .
4. Input measuring points are per Figure A, Page 3-2.
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INPUT

OUTPUT

PULSE
GENERATOR
-V
INPUT == —f— — — — = N\ —— — — — - 1.5V
Viy (0)
VOUT(I)
OUTPUT —=|- -\- = - -+ —f- -~~~ 1.5V
IN%UT OUTPUT = === Vour(0)
2D on off
26V
PULSE Input Pulse: Amplitude = 3,6V, P.W, =
GENERATOR 200 ns, t; = tf = 10 ns for 8400 devices.
510 Amplitude = 2.6V, P.W, = 200 ns, t, =
t¢ = 6 ns for 8800 devices.
— 26V P.W. measured at 50% points.
INPUT OUTPUT +30V 50%}' KE’O%
2E NeUT—1
ouTPUT N 1
50% | |
10%
ngglﬁi-FOR Input Puise: Amplitude = 3.6V, P.W, =
| 1 usec, ty = t¢ = 10 nsec.
2F PULSE
GENERATOR SEE TEST TABLE | SEE TEST TABLE
. puiduigy ppiruy CLOCK |
510 PULSE |
|
4 |
-
+
i
J
] i /K INPUT :
t
J CLOCK K }Q—t, 2 [Ons {2 typ)
Vee—1 So Ro j—Vcc } :
FGND Vee [t 2 30ns (20typ)
= Q o} I's =[IL-
26V Wi Wi 26V J/KINPUT :
]
cl cl ———
RI l l RI !
= - h =
|
TEST TABLE | -
Testno.| TesT [ inpuTal iNeuTB [ +24v | GND Q/Q OUTPUT '-5V—’l| Ton/ Tore
1 ton (@) J 92 | kK2 | R Lt S
= |
2 totf (@) K K1, K2 3,42 J |
3 ton (Q) ® K1, K2 a2 | 3 Input Pulse: Amplitude = 2.6V, PW. =
= 200 ns, tp = tf = 5 ns.
4 tof£(Q) J 1,92 K1,K2 | K
SCOPE Ve SCOPE
o o
2G L . 15V
| INPUT \
b PULSE
FD700 Ro V¢  So FD700 R
2.6V G _I_ Q a KR ——o026V 1.5V
3RI cl ¢ cl SIR' Q/Q OUTPUT =t
J K Q/Q OUTPUT =
= TUNTUNDER = 15V
PULSE ] TEST [ ton
GENERATOR 26V
519 Input Pulse: Amplitude = 2,6V, PW, =
50 ns, t, = tg =3 ns,
Noies: 1. All resistor values are in ohms.

AW

. All capacitance values are in. picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Elec-

tronic Corporation Model 75A-S8 Capacitance Bridge or equivalent. f = 1 MHz, Vac = 26 mV rms.

. All diodes are 1N916.
. Input measuring points are per Figure A, Page 3-2.
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2H

t.5v 15V
CLOCK
PULSE :‘—PW—'II
PULSE TseT-uP ",‘—T-Tx -
GENERATOR SEE TEST | SEE TEST TEST TABLE ; (-
s1q  TABLE TABLE TEsTNO.| TEST | iNPUTA +2.6V 15V 15V ;
1 320 T 1 ton (@ | 41,42,93 | K1,K2,K3 INPUT A
-t rt!t r!+<"rnr T  e——t—— Vout (D
2 togs (@ | K1,K2,K3 | 41,42,03 | sV
J cLock K 3 Q) | Kkik2,K3| J41,42,43 ~ Ton ‘
Vec—1 So Ry Vee fon ¢ i i Q/Q OUTPUT 5 ! Vour (0)
4 tos (Q) | 41,J2,03 | K1,K2,K3 Torr | Vour (N
_[—— GND Vec | -5V
= Q Q ===~ Voyr (0)
R2 R2
26V 26V
cl cl Input Pulse: Amplitude = 2,6V, P.W. =
Ri I I Ri 200 ns, t, = tf = 5 ns.
!
D INPUT CLOCK
PULSE PULSE CLOCK
GENERATOR GENERATOR PULSE
51Q 519
B D INPUT
D CLOCK —————ed
Vec Sp :4— tsetyup = 20ns
% :
= Q | I
WA 3 1.5V Ton /T
26V 26V Q/Q OUTPUT 1 y on / Tore
cl e L S
RI I Clock Pulse: Amplitude = 2.6V, P.W. =
= 200ns, t, = t; = 6ns, f =2 MHaz.
= D Input: Amplitude = 2,6\,.P.W.= 500ns,
tr=tf=5ns,f=1 MHz.
Ton
Ve T
2 & 2N
|
15V |
T T INPUT | t
< P- Y |
3R Re Voo SR | t&v)’jn.sv
Yo Y ¥ —o¥ :
CL3 0 Rr St 1 6 | Tco I PW_X15v
X ()
é é Y ) !
" feTore (Y25
= -4 b= -
C EXTERNAL Loads for tgy, toff and Pulse Width are
as follows:
PULSE , = = 1. - , -
GENERATOR Fan-out = 1; R =6 KQ;C|_ =22pF
510 Fan-out=12; R|_=50002; C|_= 60 pF
Input Pulse: Amplitude=3.6V, Width=
= 200ns, t,=tf=10ns, f=1.0 MHz
26V Ve 26V
2K e
174 8480 CLOCK 15V
PULSE |
|
c |
PULSE Input Pulse: Amplitude = 3.6V, PW, =
GENERATOR 200 ns, t, = t¢ = 10 ns,
510
Notes: 1. All resistor values are in ohms,

2. Alf capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Elec-
tronic Corporation Model 756A-S8 Capacitance Bridge or equivalent. f = 1 MHz, Vac = 26 mV rms.

3. All diodes are 1N916.

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

INPUT OUTPUT 26V

PULSE
’GENERATOR

INPUT-— —
Vin(0)
Vour (1)
ouUTPUT — — ——— L5V

—— == Vour (0}
ton tore

Input Puise: Amplitude = 24,0V, P.W, =
200 ns, tp =t = 10 ns.

2M INPUT

OUTPUT 26V

B8out—

Da —— = TO OUTPUTS
Cout[—> )

R2

[—K)—w’—oz.sv

R2 INPUT ==~ — —— = N\~ —————~ 1.5V
Vi (0)
1 Vourl)
OUTPUT — —|- — —————15V
PULSE
GENERATOR cl = ==~ Vour(0)
i I RI
s1a = on off
= Input Pulse: Amplitude = 2,6V, P.W, =
L 350 ns, ty = t§ =5 ns.
= P.W. measured at 50% points.
2N Vo
DATA/STROBE ?
Ton/Taoft r \
\
Voo Cp2 : i
t
Rp i . oR
STROBE ! | INVERT F
PULSE s 1 1 of f
GENERATOR T R i !
Aout —> ! !
5190 Cpl i !
i
1
]
1

Doyt —>

DATA
PULSE
GENERATOR

Strobe, P.A. = 2.6V
P.W. = 300ns,50% to 50%
PRR = 1 MHz

tr=tf=56ns
Data, P.A.=26V
P.W. = 600ns
PRR = 500 KHz

ty =ty =5 ns.

Notes: 1. All resistor values are in ohms,

2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Elec-
tronic Corporation Model 75A-S8 Capacitance Bridge or equivalent. f = 1 MHz, Vac = 26 mV rms.

3. All diodes are TN916.
4, Input measuring points are per Figure A, Page 3-2.




(Cont'd)

2N TROBE Vee
STROBE TIME G A B
> sonsmax e— le———250m MAX ——»
- e —
15V : 1L.5V- I.flVI I 15V
Vec Cp2 ! N
Moo\ ||
[ RD ¢ i
Lt
PULSE [ !
GENERATOR —q St A o i 7(: \sv Nosv
|
s L col 1 ARB—
Boyr [—> R2
1 Da — - —TO QUTPUTS 26V
PULSE o Cour [—> o Swi A With all outputs initially 0", output
GENERATOR 8 Doyt F—> shall have a “0" to **1”’ transition.
519 Pc B With all outputs initially 1", outputs
Dp — shall have a ““1’' to ‘0" transition.
= Amplitude = 2.6V (from Pulse Generator)
ty = tf = Bns
2P cLockED MODE Vee
ouTPYT
-1 # — 1,
90%
LSV
10%
Rp Yec So R2 _ * o
J Q 26V Q OR Q OUTPUT |
INPUT c RI cl | 15v
_ f= ton '“’:
510 K Q1 |
i I 15V
= - R2 Q OR @ OUTPUT T !
+—F—WA——026V
l 1 torr —*
2RI cli
< Input: Pulse Amplitude = 2,6V
Pulse Width = 25 ns
1 tr=tg=5ns
e}
ouTPUT
(Cont'd) BUCSE
2P DpIRECT MODE PULSE ec GENERATOR
GENERATOR ( Eggng’T)
ouTPUT
s1a Q ?{ Sp INPUT
EXCEPT Vo
= g 1o = 8822 M_Sv
o Vec Sp R2 = 5ns
J Q fK)—'wv——oz,Gv Rp INPUT | ‘ ; - N
15V | 15V
2.6V c $n =c R R \_._/_
1 § o | 1=
K [l 1 1 : 5g|.5v [ %st
|
= 00“-»: fe—| 1 :
R2 l 1
K M——026V | £isv I iy
1 0 bl M
cl 1o TN

Notes: 1.

All resistor values are in ohms.

2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Elec-
tronic Corporation Model 75A-S8 Capacitance Bridge or equivalent. f = 1 MHz, Vac = 25 mV rms.
3. All diodes are TN916.

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




FIGURE 3 — CLOCKED MODE SWITCHING AND HOLDING LEVEL

3A QVee Vee

GNIT

220 —-$— UNDER

Vee | TEST

S Ve R, N

= 8880 Q7 e o q

2 Scory o Reork

I_T_‘SI
= = 43k
PULSE
GENERATOR
sin

SWITCHING TEST FOR 8424 and 8425  HOLDING TEST

ces Apply Step 2 only.
Apply Step 1 S1 Position 2
P S1 Position 1 (8424 &

SWITCHING TEST FOR 8826 and 8827 8425)
Apply Step 1 S1 Position 1 S1 Position 2 (8826 &
8827)

STEP 1

Apply a single pulse: Amplitude = 3.4V,
P.W. = 200ns, ty = ty = 75ns.

Outputs shall change state.

STEP 2

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

Output shall not change state.

Notes: 1. All resistor values are in ohms.

2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Elec-
tronic Corporation Model 75A-S8 Capacitance Bridge or equivalent. f = 1 MHz, Vac = 25 mV rms.

3. All diodes are 1N916.
4. Input measuring points are per Figure A, Page 3-2.

FIGURE 4 — TOGGLE RATE

518

(2]
m
z
fA
gl_
B
5
2
I——e—or

A Vee B Ve
_ Vee  So B Vee So Figure 4A 8424 only.
EQ Q EQ Q Input Pulse: Amplitude = 3.6V, P.W. =
60 ns, ty = tf = 5 ns,
Re Sc Re Sc ro
Rp € GND Ro € GND
LT L I { T <
[ = : c LM
GENERATOR )¢ CIRCUIT UNDER TEST
<51
i sc L1 LI L
p—| | I—— |
4B A Ve B Vee ¢ ¢ ————1 =
T ! J—T—i—r—?—l Figure 4B
J Vee RpSp K J Ve Rp Sp K
PULSE c q c a Input Puise: Amplitude = 2.6V, 8826
GENERATOR [ P.W.= 10ns, t=t= Sns; 8822 and 8824
iSI.Q. GND GND P.W. = 20ns; t. =t = 6ns. ’
L A S L
- = CIRCUIT UNDER TEST =
4C B Vee [
[¢]
Y I A iy iy H
|
| J) S O |
l Sp Rp Rp Sp |
i Scl Ql —q Sc2 [o74 | OOUTPUT A I I I | I I I l I |
| Ol C c |
= =l | | |
{ O Rel Ql FO Rc2 Q2 T 8
| | LT
| ] c
e
Input Pulse: Amplitude = 3.6V, P.W., =
60 ns, t, = tf = 10 ns,

Notes: 1. Al resistor values are in ohms,

2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Elec-
tronic Corporation Model 75A-S8 Capacitance Bridge or equivalent. f= 1 MHz, Vac = 25 mV rms.

3. All diodes are 1N916.
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#1. 8825 CONNECTION: @ =C_
#2. 8829 CONNECTION: Qg = C_

4D 2 w oG
| Y I A ER N S
I |
' Q J) o] I
L[ "o S| | LIt
i ot Qi L Jy2 Q2 I
c c I I |
I [ | °
) - -
i Ki Qi — K2 2 ﬂ
| T | c
l I
[ Y U R — | Input Pulse: Amplitude = 2.6V
8827P.W.=10ns t,=t;=5ns
8821 P.W.=20ns t,=t¢=5ns
A 8H20, 8H21, 8H22 P.W. =7 ns
T ty=ts=3 ns
PULSE
GENERATOR
510
4E A Vee B Vee A (8825)
[ I i M rnni
JIJ2 I3V Kl K2K3 JIJ2 B3V, Ki K2ZK3 A (8829)
> iRk " nrnnire
r-e o—e o Q
C GND * * C GND J* *
| X s _ [ LI LTI
L L__%__J NO.I _
PULSE 1 = =
GENERATOR [ T | ¢RCUIT UNDER TEST ¢ _l——-l__l_
510 l
le — — —__N02 Input Pulse: Amplitude = 2.6V, P.W, =

33 ns, ty = tg= 5 ns,

Notes: 1. All resistor values are in ohms.

2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Elec-
tronic Corporation Model 75A-S8 Capacitance Bridge or equivaient. f = 1 MHz, Vac = 25 mV rms.

3. All diodes are 1N916.




FIGURE 5 — OUTPUT FALL TIME

PULSE
GENERATOR

— UNIT UNDER TEST

9A Vee —’it‘,ﬂ—P.w.——bi 1 i
i i
! !
1 Lo0o% 90
]
Ry Vee I:
R1—
ouTPUT Y 200 pF weut 7 °% %X
e !
ca GND G T FALLTIME—D! i€~
] |
10% 0% l
!
PULSE 90% 90%
GENERATOR OUTPUT
510 Apply the following input pulse to trigger
input: Amplitude = 3.6V, Width = 200 ns,
= ty = tf= 10 ns, f = 100 KHz.
bB
B8
e}
3
244k
PULSE |
GENERATOR S
sia UNIT UNDER TEST ]—:
|
f t
5C X P —» fid—
8 !
Q ——PW— |
i
Vee f90%  90% E
INPUT !
PULSE !
PULSE £z !
GENERATOR o= I
UNIT UNDER TEST
519 1; !
o - :
- : !
—» 1 4—FALL TIME
2.6V for all gates except 0.8V for 8815, b
8875 .
» and 8585 Input Pulse: Amplitude = 3.6V, P.W. =
200 ns, t, = tf = 10 ns, Repetition Rate =
500 KHz,
5D

Notes: 1. All resistor values are in ohms.

2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Elec-
tronic Corporation Model 75A-S8 Capacitance Bridge or equivalent. f =1 MHz, Vac = 26 mV rms.

3. All diodes are 1N916.
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PULSE B
GENERATOR !
s1Q OUTPUT |
i
- 1 [
[
26vo—d b .
¢l - !Q—FALL TIME
I [
D——— Input Pulse: Amplitude = 3,6V, P.W, =
200 ns, tp = t¢ = 10 ns.
L UNIT UNDER TEST
BF
Vee
OUTPUT T ouTPUT
Vee
Q Q
i
Ic Se Re IU
= c So Ro =
PULSE 9
GENERATOR
519
26V
UNIT UNDER TEST
5G
Ve
OUTPUT T OUTPUT
Vee
Q ¢ o]
ICI Icu
UNIT UNDER TEST aaa
PULSE
GEN