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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 clements, 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 limit and test condition information for simplified
device evaluation and incoming inspection. Compatibility
between the various product types is guaranteed by these
tests. The material is organized in a format which lends it-

vii

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

Section 3 - ~ “AC Testing™ and Section 2 provide com-
plete AC test methods and procedures to 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 Table1-1.

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 pijoduced 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 noise marginisde-
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 v

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 respect to an 8480 input which is consid-
ered as one DC load (0.8mA). 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, Rc 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 AC load is approximately equivalent to three
DC loads. It must be pointed out, however, that even
though DC loads have approximately 3pF per load,
the prime effect on the output is a decrease in "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 information
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

2.8
;;, 2.4 \
w
g 20 \
5 A\¢
g 16 ovo
3 o \p
- 12 CHIAN

Ty
2 AN
a 0.8
uw
]
g 04
[o]
[o] 5 10 15 20 25 30 35 40 45 50
NOISE PULSE WIDTH (ns)

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 Ty, 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.




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

.——-E- Part Identification

Y 8XXX Y:
ackage type:

"A" = 14-pin dual in-line

"B" = 16-pin dual in-line

silicone package

"N' = 0°C to +75°C

‘Temperature range?! "J" = 14-pin flat-pak, glass-kovar
, (TO-88)

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

silicone package TO-88
(TO-116) ( )
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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. Al leads weldable and solderable.
2. Body material: Silicone molded. 3. Tolerances non-cumulative, 3. Thermal resistance: ©,., = 0.3°C/mW.
3. Tolerances non-cumulative. 4, Signetics symbol denotes lead No. 1. 4. All dimensions in inches.
4. Signetics symbol denotes lead No. 1. 5. Lead spacing shall be measured within this zone. 5. Tolerances are non-cumulative,
5. Lead splacmn‘shall be maa.surad wnthm‘thls 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: © ;.4 = 0.160°C/mW.

1. Lead Material: Kover or equivalent, gold plated

3. Lid Material: Kover or equivalent, gold plated, alloy ssal
4. Toterances non cumulative
(©) Signetics symbot denotes Lead #1
Lead spacing shall be measured within this zone
Recommended minimum offset before lead bend
8. Thermal Resistance: 8 Ja= .156°C/mW, 8 Jc = 070°C/mW
@ Maximum glass ctmb: 010

R PACKAGE
/‘@ — 020 ®
m T
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2. Body Material: Top ring & base - Kovar or equivalent, goid plated. glass body

Q PACKAGE (TO-88)
NOTE 8
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NOTES:

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

2. Body material: Ceramic with glass seals.

3. Lid material: Kovar or Rodar.

4. Tolerances non-cumulative.

5. Lead spacing controlled within this distance, 2 sides.
6. .010 maximum glass climb allowed on leads, 2 sides.
7. Signetics symbol or angle cut identifies lead No. 1.
8. Recommended minimum offset before lead bend.

9. Thermal resistance: ©;_ 5 = 0.1°C/mW.
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RECOMMENDED OPERATING VOLTAGE FOR ALL DCL ELEMENTS: BV 5% .

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

ELEMENT INPUT OUTPUT Vee - 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 +7.0V +10 mA + 30 mA ,
842X +5,5V + 7.0V +T7.0V +10 mA + 30, =10 mA
8440 . +5.5V + 7.0V +7.0V +10 mA 430, -10mA
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 . |
87XX + 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. These device designations are for all package configureations (A,B,J,q or R)
Jusction TW]_’"““": and all rated temperature \‘ln!el‘ (-55°C to +125°C,or 0%C to +75°C)
;gg:g é:: g 5::1‘:3:;““'“. 3. For the 8T18, Vog is Yoo, 7.0V and Vgg,= +35V.
Thegf'lckizz':.:::'n packages, 4. Operating Vgc for the 8000 Series is specified at +5.0V sy,
300°Cc/W for J p;ckage. 5. See data sheet,
160°C/W for A and B packages.
136°C/W for Q package. 6. Storage temperature for all DCL elements are from -65°C to maximum junction
temperatures as defined in Note 1.
TABLE 13 — 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 X 8H16/70/80 | 8H20/21/22
ELEMENT | STATE | . oo | SDRDSCRC| garEs ALL Sp» Rp/J, K )
- INPUTS
ot .
ALL 0 350 350 450 450 350/450 450 » 450
8400 GATES m 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
Cngn ‘
ALL 0 - 300 300 400 400 300/400 400 400
| 8800 GATES nn 600 600 600 600 600/600 600 600
"ot
8821/22/24/25 0 300 300 400 400 300/400 400 400
8828, 8829 nyr 600 600 600 600 © 600/600 600 600
8826 non 300 300 400 " 400 300/400 400 400
8827 e 600 600 " 600 600 600/600 600 600
rnor 300 300 400 400 300/400 400 400
8162 -
mn 1400 1400 1400 1400 1400/1400 1400 1400
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- TABLE 1-3 — GUARANTEED WORST CASE DC NOISE MARGIN (Cont.)

DRIVEN INPUT (mV)
8821/22/24/25
ALL ALL
DRIVING . |ouTPUT 8424, 8425 8828/29 8826/27
8400 » 5 8800 8H16/70/80 | 8H20/21/22
ELEMENT | STATE | oo | SDRDSCRC | gars ALL Sp, Rp/J, K
INPUTS
8H16 non 300 300 400 400 300/400 400 400
8H70 GATES
gggg nyn 600 - 600 600 600 600/600 600 600
8H20 nom 300 300 400 400 300/400 400 400
8H21
8H22 ol 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 1.5 9.0
8417 1.5 9.0
o424 RESET: 10 5.0
RESET: 2.0
8425 SET: 1.0 9.0
Rg, 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
'
CLOCK: 8.0




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

PART NUMBER NORMALIZED LOAD RATING NORMALIZED FAN-OUT RATING
RESET: 4.0
T: .
8822/24 BT (8824 only) S 20,0
CLOCK; 4.0
'SET, RESET: 4.0
J1, do, J: 2.0
9 1, dg, J: .
8825 K1, Kg, Kt 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
Jq1, Jg, Ja: 2.0
8829 1:22> <3 : .
K1, K9, K3: 2.0 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 3, K: 3.0 30.0
CLOCK: 3.0
SET: 3.0
RESET: 6.0
8H21 3, 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

8T8 (See Data Sheet) 10.0

High Voltage Output
o0 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

w
[y

8415%*

8416

8417*

8424

8425

8440

8455

8470

8480/90

[y ESY TN TS Y

NN ol N

[SrY Y TN Y QY

[SrY IESFY IOUR RS Y e

8471%*

8481*

8808

8816

8870

W Wlwlwlo|lo|o] ool o] ol o] o

8880

LWl Wl w| w

D] || ®

Wl Wl w| w

o] & oo »

8881*

8815

8875

8885

8821

8822

8824

WlW] W] wWw|Ww|w

(<23 K20 K>3 <21 K21 =

8825

3

6

Wl Wl w| w| wj Wl w

o| oo of & o] &
Wl Wwjw] w| W] wj 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 8827
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
£ *3k + ¥ *ok *% *k *k
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 8 11 60 60 30 30
8425 8 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.
t Toggle rates are in megahertz.
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TABLE 1-6 — GUARANTEED PROPAGATION DELAY LIMITS (Cont.)

MAXIMUM | TYPI CAL | MINIMUM | TYPICAL MAXIM UM ‘TYPICAL
ELEMENT| PAIR PAIR | TOGGLE | TOGGLE
DELAY DELAY | RATE RATE | TURN ON| TURN OFF| TURN ON| TURN OFF
*% *k T T * ok *ok *ok %
8870 13 13 8
8880 13 13 8
- 8881 20 30 15 20
8815 13 13 8 8
8875 13 13 8 8
8885 13 13 8 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 8
8827 25 30 35 20 17 8
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
8H'70 10 10 5 5
8HS0 10 10 5 5
8H90 10 10 5 5
SH20 50 75 10 8
8H21 50 75 10 8
8H22 50 75 10 8
8T18 20 70 12 35
8T80 55 95 35 40
8T90 55 95 35 40

*x All times are in nanoseconds
t Toggle rates are in megahertz. .




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

‘ VCC = +5.25V.° TA = 25°C
AVERAGE
. OUTPUT POWER CURRENT POWER AVERAGE
ELEMENT STATE CONSUMPTION DRAIN CONSUMPTION .CURRENT
‘ (mW) (mA) (mW) DRAIN (mA)

mon 85 16.2

8162 . - 92.5 17.6
mn 100 19.0 ’
non 22.6 4.3

8415 15.0 2.8
mnn 7.3 1.4
non 25.2 4.8

8416 : 16.3 3.1
npn 7.3 1.4
noll 22.6 4,3

8417 15.0 2.8
mph 7.3 1.4

8424 24,7 4.7 24.7 4.7

8425 24,7 4.7 24.7 4.7
frgn 29.4 5.6

8440 19.4 3.7
ny 9.5 1.8
mon 28.4 5.4

8455 » 17.8 3.4
e 7.3 1.4
"o 16.8 3.2

8470 — 11,0 2.1
g 5.2 1.0
"on 16.8 3.2

8471 : 11.0 2.1
g 5.2 1.0




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

Vog = +5.25V Ty = 25°C
AVERAGE
OUTPUT POWER CURRENT POWER AVERAGE
ELEMENT STATE CONSUMPTION DRAIN CONSUMPTION | CURRENT
" . (mW) (mA) (mW) DRAIN (mA)
‘ nor 16.8 3.2
8480/90 11.0 2.1
nn 5.2 1.0
o 16.8 3.2
8481 11.0 2.1
nn 5.2 1.0
"o 6.3 1.2
8806 7.6 1.4
"1" 8’9 1-7
"o 31.0 5.9 ,
8808 20.0 3.8
nn 8.9 1.7
nor 49.7 9.5
8815 42.8 8.1
nyn 35.6 6.8
non -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 13.7 72 13.7
8825 132 25.1 132 25.1
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)

VCC = +5.25V TA =25°C
‘ , ' AVERAGE ~
. OWTPUT 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
non 37.3 7.1
8840 27.6 5.3
‘ nn 17.9 3.4
mon 48.8 9.3
8848 42.3 8.1
nymn 35.7 6.8 :
mon - 56,8 10.8
8855 35,7 6.8
nyn 14.7 2.8
"o 31,0 5.9
8870 20.0 3.8
e 8.9 1.7 :
ngn 43.7 8.3
8875 35.4 6.8
nyn 27.1 5,2
mon 31,0 5.9
8880 20.0 3.8
' nyn 8.9 1.7
mon 31,0 5.9 :
8881 20.0 3.8
myn 8.9 1.7
ot 37.3 7.1
8885 27.6 5.2
mym 17.8 3.4
non 46,2 8.8
8H16 34.6 6.4
g 21.0 4.0
8H20
SH21 90 17.2 90 17.2
8H22




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

Voo = *5.25V Ty =25°C
AVERAGE
OUTPUT POWER CURRENT POWER AVERAGE
ELEMENT STATE CONSUMPTION DRAIN CONSUMPTION CURRENT
(mW) (mA) (mW) DRAIN (mA)

non 46.2 8.8

8HT70 34.6 6.4
nn 21.0 4.0
"o 46.2 8.8

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

8T18 22.8 4.4
npn 1.0 0.2
non 20.0 3.8

8T80 14.0 2.7
npn 7.9 1.5
"o 20.0 3.8

8T 90 14.0 2.7
nin 7.9 1.5




MOS

Signetics offers a broad line of MOS products including Dynamic and Static Shift Registers, Random Access Memories and Read-only 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-Channel 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
2602 2600 2601 2613
Quad 266-8it Dual 60 Bit 256x1 Static RAM 64x8x5 Static Character Generator
10MHz Typ. Data Rate 3MHz Typ. Clock Rate Decoded Row Output
CgL = 140pF max. Data & Clock TTL Compatible Access Time Tus Max. 600ns Max. Access Time
Power Supplies +5, -5V Tri-State Outputs 1mW/bit Typ. ASCI| Font Std.

40uW/bit/MHz
Multiplexed Data

Recirculate Logic
Power Supplies +5, -6, -12V

2503

Dual 512-Bit

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

2510

Dual 100-Bit

3MHz Typ. Clock Rate

Data & Clock TTL Compatible
Tri-State Outputs

Recirculate Logic

Power Supplies +5, <5, -12V

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

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

2514

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

2504

Single 1024-8it

10MHz Typ. Data Rate
L= 140pF max.

Power Supplies +6, -6V

A0UW/bit/MH2z

Multiplexed Data

F-3 0

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

SMHz Typ. Clock Rate
Ccy, =80pF

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

2518

Hex 32-8it

2MHz Typ. Clock Rate

Data & Clock TTL Compatible
Recirculate Logic

Power Supplies +8, -12V

2508

1024 x 1 Dynamic RAM
Decoded

Access Time 330ns
Cycle Time S00ns

3 Chip Selects

2.7mA

4 Clocks

+5, -12v

TTL Compatible Inputs
100mwW

2616

64x6x8 Static Character Generator
Cofumn Output

750ns Max. Access Time

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

2400 SERIES

Static Read-Only Memories
560ns Access Time

260mwW

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

2506

Dual 100-Bit

5MHz Typ. Clock Rate
Cgy = 40pF max.
Power Supplies +5, -5V
400UW/bit/MHz

Bare Drain Qutput

2619

Hex 40-Bit

2MHz Typ. Clock Rate

Data & Clock TTL Compatible
Recirculate Logic

Power Supplies +5, ~12V

2607

Dual 100-Bit

5MHz Typ. Clock Rate
CCL = 40pF max.

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

Resistor Pull-down {7.5K)

a1

Dual 128-Bit

3MHz Typ. Clock Rate

Data & Clock TTL Compatible
Recirculate Logic

Power Supplies +5, -12V

| 2612/2626

1024-Bit

5MHz Typ. Clock Rate
= 140 pF

ggv‘;er 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

2516
Dual 512-Bit DSR
SMHz Clock Rate

L = 140pF X
Power Supplies +5, -5
100uW/bit/MH2
Recircutate +CS logic

2617

Dual 100-Bit

BMHz Typ. Clock Rate
Cg = 40pF max.

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

Resistor Pull-down (20K)

2000 SERIES

Static Shift Registers

C =5pF

-{3, -28V Power Supplies

2001
Dual 16-Bit SSR
0-1MH2

2002
Dual 26-Bit SSR
0-1MH2

2003
Dual 32-Bit SSR
0-1MHz

2004
Oual 50-8it SSR
0-1MHz

2005
Dual 100-Bit SSR
0-1MHz

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 Vcc 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 1OuA output current.

Under

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

MOS and TTL Vgc 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

b GND.

*J PACKAGE

PACKAGE

14 13 12 11 10 9 8

.
xRy T G o
Ry v

Cr Ry Y

The 8162 Monostable Multivibrator is intended for

BASIC CIRCUIT SCHEMATIC

use in high-speed, low-power digital systems.
Ry Tvec
Among the features of this device are complementary > S > -
; . . . . Sw0aS ik Sk Sk > S sk 15K 3K 5000
buffered outputs, high noise immunity, excellent T T r
pulse width tolerance capability and high duty cycle — ot
y . 3 s . 3 1L
(to 75%). The unit is very versatile in pulse-shaping % ot | &
and delay applications, and provides delays over the r R ; —
range of 80ns to 2 seconds byusing appropriate ex~ & :’F*
ternal components. Complete isolation of the timing o =
stage and the output stage allows very fast fall times, "'
even at wide pulse widths. If the internal timing re-
s . . I3 s Yo
sistor (Ry) is used, pulse width is approximately 1ms Ao ..
per microfarad of external capacitance. +
. . . . . . . NOTE: Component values are typical. |
Applications and usage information is provided in Taseen
Section 4. of this handbook. : | lsolation diodes oo " =
ELECTRICAL CHARACTERISTICS (NOTES: 1,2,3,4,5) STANDARD:CONDITIONS: Ry = Vgc, GATE = GROUND
; X cc
ACCEPTANCE LIMITS . TEST CONDITIONS
TEST TEMP. TEMP. v R TOGGLE
SUB-GROUP CHARACTERISTIC MIN. TYP. MAX. UNITS $8162 N8162 ce T INPUT OUTPUT | NOTES
A-5 "1" OUTPUT VOLTAGE (Y) 3.4 v ~55°C 0°C 4,75V ov -300uA 6
:-2 gz v +25°C +25°C 5.00V ov ~300uA 6
= . v +125°C +75°C 4.75V ov ~3004A 6
A-5 "1" OUTPUT VOLTAGE (7) 3.4 v -55°C 0°C 4,75V -300pA [
2—2 3.6 v +25°C +25°C 5.00V -300uA 6
= 3.4 v +125°C +75°C 4.75V -300uA 6
A-5 "0" 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
g«: 0.40 v +125°C +75°C 4,75V 9.6mA 8
- 0.35 v -55°C 0°C 4.75V 1,6mA 8,13
A-5 "o QUTPUT VOLTAGE (Y) 0.35 v -55°C 0°C 4,75V ov -9.6mA 8
A-3 0.35 \' +25°C +25°C 5.00V ov 9.6mA 8
g-'lt 0.40 v +125°C +75°C 4,75V ov 9.6mA 8
- 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 HA +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 o
A-2 OUTPUT "1" POWER DISSIPATION (Y) 100 mw +25°C +25°C 5.25V ov
A-2 OUTPUT "0" POWER DlSéIPATION (Y) 85 mwW +25°C +25°C 5.é5V
Cc-2 EFFECTIVE TRIGGER INPUT CAPACITANCE 75 pf +25°C +25°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 (?1_ 45 ns +25°C +25°C 5.00Vv D.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.0.= 12
Cc-2 OUTPUT FALL TIME (7) 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.

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 maximum ratings should the isolation diodes become forward biased,

Output source current is supplied through a resistor to ground.

C it as ed on Boonton Electronic Corporation Model 75A ~S8 Capaci~
tance Bridge or equivalent. f= 1MHz, Vac = 26mVyms. All pins not specifically

oree

o

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

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

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.

. Tie resistor pins Ry and Ry to zero volts.
13. Tie resistor Ry and R}‘, toYand ¥ respectively.
14. Detailed test conditions for AC testing are in Section 3.




SIGNETICS

8415 DUAL 5-INPUT

NAND GATE

INTEGRATED CIRCUITS

PACKAGE

9

J PACKAGE

!

o
Ak

8415

=

|

* No pull-up provided

s

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

: AW-A-0674
1
‘I A ‘A ‘
T . NOTE: ¥, of unit shown. Component values are typical.
— *lsolation 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 | ‘g415" | waa15 | °° | mpur | wpurs| OUVTPUTS | NOTES
A-4 "1" OUTPUT LEAKAGE CURRENT 40 pA +125°C +75°C 5.0V 0.7V 11
A-5 "0" OUTPUT VOLTAGE 0.35 \4 -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
C-1 -0.1 -1.2 mA +125°C” +75°C 5.25V 0.35V 5.25V
A-4 "1" INPUT CURRENT 25 BA +125°C +75°C 5.0V ov
A-6 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
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
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 \ +25°C +25°C 5.0V 50uA ov
A-2 OUTPUT VOLTAGE RATING 7.0 \'A +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. 7Positive NAND Logic definition: "UP" Level = "1", "DOWN" Level = "0"". . . .
5. Precautionary measures should be taken to ensure current limiting in accordance 11. Connect an external IK +1% resistor from Vo 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-88 Capaci- .
tance Bridge or equivalent. f = 1MHz, Vac = 25mVypmg. 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.
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SIGNETICS

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-
est voltage level = "1") and the NOR function for
negative logic (lowest voltage level = "1").

The DTL input structure provides an expansion node
for logic flexibility. The compatibly characterized
8731 diode expander is recommended for this
purpose. -

The active output structure of the 8416 provides high
AC noise immunity due to it's low output impedance
in both the '"1'" and '"0" output states.

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

BASIC CIRCUIT SCHEMATIC

-OVee

é‘m K %3.«

5000

Vout

o—K—
o—K—

1

12K %tm
0

. —_
The values chosen for the collector and emitter re- AW-A-0436 =
sistors of the phase-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 TEMP TEMP DRIVEN OTHER
SUB-GROUP . MIN. | TYP. | MAX. UNITS 58416 Noaie | Vee INPUT | INPUTS | OUTPUTS | NOTES
A-5 1" QUTPUT VOLTAGE 3.4 v ~-55°C 0°C 4.75V 0.7V -225uA 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" QUTPUT 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
Cc-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
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 BA +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.=9 10,13
Cc-2 FALL TIME 5 ns ' -65°C 0°C 4,75V A.CF.O0.=2 11,13
C-2 TURN-ON DELAY 60 ns +25°C +25°C 5.0V D.C.F.0.=9 10,13
Cc-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" 25.2 mw +25°C +25°C 5.25V '
A-2 (Per Gate) OUTPUT "1" . 7.3 mwW +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
Notes:
1. All voltage and capacitance measurements are referenced to the ground terminal. 7. C itance as m ed on Boonton Electronic Corporation Model 75A-S8 Capacitance

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 dicdesbecome forward biased.

6. Measurements apply to each gate element independently.

o oW

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

8. Output source current is supplied through a resistor to ground.
9, Output sink current is supplied through a resistor to V.
10. One DC fan-out is defined as 0.8mA.
11. One AC fan-out is defined as 50 pf.
12, Manufacturer reserves the right to make design and process changes and improvements.
13. 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-

BASIC CIRCUIT SCHEMATIC

est voltage level = '1'") and the NOR function for
negative logic (lowest voltage level = "1"). OVee
K 44K
The optional pull-up resistor allows collector logic,
or wired-AND, to be easily implemented. By paral- Ro
leling optional pull-up resistors of two or more
gates or by selecting discrete external pull-up re- %4 K 133K
sistors, more than 30 collectors may be tied to-
. N - vio——K}—
gether. The optional resistor is brought out at the ' Vour
pin adjacent to the output pin to simplify board lay- o—FK—1
out when it is used. —K—4 4
s . . a1 [ S = — -
An expansion node isprovided for system flexibility. Huooee
The compatibly characterized 8731 Diode Expander NOTE: ¥ of unit shown. Component values are typical.
is recommended for this purpose.
Section 4 of this handbook provides helpful usage
rules, including collector logic techniques, and
applications for the 8417.
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 13)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC
TEMP, TEMP. Vi DRIVEN OTHER
SUB-GROUP MIN. TYP. MAX. UNITS S8417 N8417 cc INPUT INPUTS OUTPUTS NOTES
A-4 "1" OUTPUT LEAKAGE CURRENT 40 BA +125°C +75°C 5.0V 0.7V 11,12
OUTPUT LOAD RESISTOR 3.5 4.4 5.3 K +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 7.2mA 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
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 BA +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 9,14
Cc-2 FALL TIME 75 ns -55°C 0°C 4.75V A.C.F.O.=2 10,14
Cc-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.0.=1 9,14
C-2 INPUT CAPACITANCE 3.0 f +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "0" 22.6 mwW +25°C +25°C 5.25V
(Per Gate) OUTPUT "1" 7.3 mwW +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 -0.94 ~1.45 mA +25°C +25°C 5.0V ov ov
Notes:
1. %11 voltaize and capagita:nlce mfeasurements alf!e referenced to the ground terminal. 8. Output sink current is supplied through a resistor to Vyq.
erminals not specifically referenced are left electrically open. "
2. All measurements are taken with ground pin tied to zero volts 9. One DC fan-out 1s 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", . N
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. f= 1MHz, V3o = 25mVymg. All pins not specifically provements.
referenced are tied to guard for capacitance tests. Output pins are left open. 14. Detailea test conditions for AC testing are in Section 3.
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SIGNETICS

Ilﬁl. ' 8424 DUAL RS/T BINARY

INTEGRATED CIRCUITS

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

This element responds to the trailing or negative-
going transition of the clock pulse. The asynchro-
nous RESET input, RD, may be activated independent
of the state of the clock. The synchronous inputs
(Rc and Sc) are especially adaptable to NAND logic Usage rules and applications information and sug-
systems since they respond to low levels. The Rc gestions are included in Section 4 of this handbook.

BASIC CIRCUIT SCHEMATIC

QVee
TRUTH TABLE
29K 675K | 675K 2.9K
> — -
R S
Cn Cn Qn+1
1 0 1
0 1 0
[ Y S —Y 1 1 Q
: 0 0 ?
R, =0=Q=0
D
n is time prior to clock
- < n+l is time following clock
Re
5000 37pt 37pf ALK
AW-B-0088
NOTE: 1% 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 | TEMP = = =
SUB-GROUP MIN. | TYP. | MAX.| UNITS | ‘gga04’| ngasa’| Vee | Bp | cLock| Re ¢ OUTPUT | NOTES
A-5 "1" OUTPUT VOLTAGE Q] 3.4 v -55°C| o°c |45V | 2.0V -2254A 12, 8
A-3 Q]| 3.6 v +25°C | +25°C | 5.0V 2.0V | -2254A 12, 8
A-4 Q] 84 v | +125°C | +75°C |4.75V | 2.0V -2250A 12, 8
A-5 "1" OUTPUT VOLTAGE Q@1 3.4 v -55°C| o°c Ja75v | orv -225uA 8
A-3 I 3.6 v +25°C | +25°C | s.0v 0.7V -2254A 8
A-4 ( 3.4 v | +125°C | +75°C | 4.75v | 0.7V -2251A 8
A-5 0" QUTPUT VOLTAGE Q 035 v -ss°c| o°c |475v | 0.7V 7.2mA 9
A-3 Q 0.35] V +25°C | +25°C | 5.0v 0.7V 7.2mA 9
A-4 «Q 035 v |+125°C| +75°C [4.75v | 0.7V 7.2mA 9
A-5 “0" OUTPUT VOLTAGE 035 v -55°C| o0°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-4 ) 035] v |+125°c]| +15°C |4.75v | 2.0v 7.2mA 12, 9
- Cca1 "0" INPUT CURRENT ('ﬁ'D) -0.1 -0.8 | mA -55°C| o°C |5.25v | o0.35v 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 Rc.S0) | -0.1 -0.6 | maA | -s5°C| o°C [5.25v 035v | 0.35V
A-3 -0.1 -0.6 | ma +25°C | +25°C | 5.25V 035V | 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 uA | +125°C| +75°C |s5.25v ov
A-4 "1" INPUT CURRENT ®p) 25 pA | +125°C | +75°C [4.75V | 4.5V 1 14
A-4 "1" INPUT CURRENT ®e S0 25 uA | +125°C | +75°C | 4.75v 4.5V 4.5V
A-6 CLOCKED MODE HOLDING TEST  (C) 10 ns +25°C | +25°C | 5.0V PULSE 16
A-6 CLOCKED MODE SWITCHING TEST (C) 50 ns +25°C | +25°C 5.0V PULSE 16
A-6 () 5 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 +26°C | +25°C | 5.0V D.C.F.0.=9 | 10, 18
A-6 TOGGLE RATE 8 MHz +25°C | +25°C |5.0v %) Q 16
c-2 OUTPUT FALL TIME 7 ns -55°C|  o0°C |4.75V A.CFO0.=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 Re 30 30| pf +25°C | +25°C {5.0v 2.0V 2.0V 7
A-2 POWER CONSUMPTION (PER BINARY) 247 { mW +26°C| +25°C | 5.26V ) Q
A-2 INPUT VOLTAGE RATING (cmcx) 5.0 6.0 \ +25°C| +25°C |5.0v 1A | ov ov
5.5 v +25°C| +25°C | 5.0V | 50uA 14
(RC,ED) 5.5 v +25°C| +25°C |5.0v ov | 10xa 1A
A-2 | OUTPUT SHORT CIRCUIT CURRENT (@) | -5.0 -12.0 | mA +25°C| +25°C |5.0v ov ov
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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". 12.. Momentarily apply zero volts to @ and Ve, to Q to ensure 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 Vee 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 tomake design andprocess changes and improve-
tance Bridge or equivalent, f = 1MHz, Vac = 25mVpms. All pins not specifically ments. X
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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SIGNETICS

INTEGRATED CIRCUITS

8425 DUAL RS/T BINARY

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

This element responds to the trailing or negative-
going transition of the clock pulse and features a
common-clock, common RESET (Rp) and separate
SET (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 (ﬁc

and Sc) are especially adaptable to NAND logic sys-
tems since they respond to low levels. The Rgand S
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
- TEMP. | TEMP, K R, 5,

SUB-GROUP MIN, | MAX, | uNiTs | “gaiPR- | TEAE| Vee 5 p | crock c c OUTPUTS | NOTES
A-5 "1'" OUTPUT VOLTAGE Q) 3.4 v -55°C 0°C 1 475V | 0.7v ]| 2.0v -225pA 8
A-3 Q| 3.8 \4 +25°C | +25°C | 5.0v 0.7V | 2.0V -2251A 8
A-4 Q] 3.4 v +125°C | +75°C | 4.75v | 0.7v | 2.0v ~2260A 8
A-5 "1" OUTPUT VOLTAGE @] 8.4 v -56°C 0°C |4.75v | 2.0v| o7v ~225uA 8
A-3 @] 3.6 v +25°C | -+25°C | 5.0V 2.0v | o07v ~2254A 8
A-4 R 3.4 v +125°C | +75°C | 475V | 2.0v ] 07V ~2264A 8
A-5 9" QUTPUT VOLTAGE Q 0.35 v -56°C 0°c |4.75v | 2.0v | o0.v 7.2mA 9
A-3 Q) 035] v +25°C | +25°C | 5.0V 2.0v | 0.7V 7.2mA 9
A-4 Q) 035 Vv +125°C | +75°C | 475V | 2.0v] o.7v 7.2mA 9
A-5 9" OUTPUT VOLTAGE ) 035 v -55°C 0°C | 4.75v | 0.7v | z.0v 7.2mA 9
A-3 @) 0.35 v +25°C | +25°C | 5.0v 0.7v | 2.0v 7.2mA 9
A-4 @) 035 Vv +125°C | +75°C | 4.75v | 0.7v | 2.0v 7.2mA 9
c-1 "g" INPUT CURRENT (‘%D) -01| -1.6 mA | -ss°C o°c | 5.25v 0.35V 12
A-3 @) -0.1 | -1.6 mA | +25°C | +25°C | 5.25V 0.35V 12
c-1 ®p)}{ -0.1 | -1.6 mA | +125°C | +75°C { 5.25V 0.35V 12
c-1 "0" INPUT CURRENT @p)| -0.1 | -0.8 mA -55°C o°c | 5.25v | 0.35V] 12
A-3 )| 01| -o0.8 mA | +25°C | +25°C | 5.25v | 0.35V] 12
c-1 Spy -0.1] -o08 mA | +125°C | +75°C | 5,25 0.35V] 12
c-1 "0" INPUT CURRENT o 30| 01| -0.6 mA -55°C o0°C | 5.25v 0.35v | 0.3s5v
A-3 c 3o)| -0a| -0 mA | +25°C | +25°C | 5.25v . 0.35V | 0.35v
c-1 i R, 30} -0.1| -0.6 mA | +125°C | +75°C [5.25V . 0.35V | 0.35V
A-4 "g" INPUT CURRENT (CLOCK) -50 ua | +125°C | +75°C | 5.25V ov
A-4 """ INPUT CURRENT Gp) 25 uA | +125°c | +75°C | 4.75v | 4.5V 13
A-3 ) 25 pA +25°C | +25°C | 4.75V | 4.5V 13
A-4 iHD) 50 uA | +125°C | +75°C | 4.75V 4.5V 13
A-3 D) 50 HA +25°C | +25°C | 4.75V 4.5V 13
A-6 CLOCKED MODE HOLDING TEST 10 ns +25°C | +25°C | s.0v PULSE 15
A-6 CLOCKED MODE SWITCHING TEST 50 ns +25°C | +25°C | 5.0 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 . qQ Q 15
c-2 OUTPUT FALL TIME 75 ns -55°C o°C | 4.75v A.CFO.=2 | 11,15
c-2 INPUT CAPACITANCE (CLOCK) 100 pf +25°C | +25°C | 5.0v 2.0V 7
c-2 : Gp) 3.0 pf +25°C | +25°C | 5.0V 2,0V 7
c-2 @_@) 6.0 pf +25°C | +25°C | 5.0V 2.0V 7
c-2 ®c, 3¢) 3.0 pt +25°C | +25°C | 5.0v 2.0V | 2.0V 7
A-2 POWER CONSUMPTION (Per Binary) 247 | mw +25°C | +25°C | 5.25V ) Q
A-2 INPUT VOLTAGE RATING (CLOCK){ 5.0 6.0 ‘v +25°C | +25°C | 5.0V 1pA | ov ov
A-2 (§>.'§;D) 5.5 ‘ v +25°C | +25°C | 5.0v  [50ma | 5ua 13
A-2 Re, So)| 5.6 | v +25°C | +25°C | 5.0¢ ov |1mAa |ima
A2 OUTPUT SHORT CIRCUIT CURRENT (@)}-5.0 | -12 mA | +25°C | +25°C |5.0v ov -V
A-2 -5.0 | -12 ma | _+25°c | +25°C |5.0v ov ov

Notes:

1.

N oEwe

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.
Measurement s auply to each gate element independently.

Capacitance as measured onBoonton 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.

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

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

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 Bp test.

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

INTEGRATED CIRCUITS

8440 DUAL AND-OR-INVERT GATE

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

BASIC CIRCUIT SCHEMATI!C

The active output structure of the 8440 provides high. Qe
AC noise immunity due to its low output impedance
in both the "1" and "0" output states. 675K 17K
Output short circuit protection is provided by a cur- Vin
rent limiting resistor.
6.75K 05K
Values chosen for the collector and emitter resis-
tors of the phase-splitter transistor ensure optimum 7, Vour
on-off relationships of the totem-pole output pair. V'No
. . . 4
General areas of application for the 8440 include half % K |
and full adders, digital comparators, and AND-OR aw--0320 = =
ContrOI loglc for IHPUtS t Y blnary c l oc k Steerlng NOTE: 1, 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
SUB-GROUP Miv. | tve. | max. | uwits | TEMP- | TEMP- | Vee | DROEN | OTheR. | ourpurs | 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 -225uA 8
A-4 3.4 v +125°C +75°C 4.75V 0.7V -225pA 8
A-5 "0" OUTPUT VOLTAGE 0.35 \4 -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
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 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.O. = 10,15
C-2 OUTPUT FALL TIME 75 ns -55°C 0°C 4,75V A.C.F.O.= 11,15
C-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
C-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0v 7
A-2 POWER CONSUMPTION OUTPUT "0" 29.4 mW +25°C +25°C 5.25V -
(Per Gate) OUTPUT "1" 9.5 mwW +25°C +25°C 5.25V ov 13
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 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. £ . £ Opf.
3. Positive current flow is defined as into the terminal reféerenced. 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 becomeforward 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, V3¢ = 25mVymg. 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 ferminal of associated AND gate. 15. ‘Detailed test conditions for AC testing are in Section 3.
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SIGNETICS

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 negatwe 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 m" and "o 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 erisures. optimum rise
time when driving high capacitance loads encoun-
tered in high fan-out situations, and when driving
AC bmarles or long lines.

AW-A-0437 . -

u

- The values chosen‘for-the‘coll‘ector 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
TEST CHARACTERISTIC . TEMP TEMP. DRIVEN‘ OTHER
SUB-GROUP ' ' s RN MY . . \/ i
s G MIN, TYP. MAX, UNITS 58455 N8455 ce INPUT INPUTS OUTPUTS NOTES
A-5 "1" OUTPUT VOLTAGE 3.4 \' =55°C 0°C | 4,75V 0.7V -6250A 8
A-3 3.6 \4 +25°C .+25°C | 5.0V 0.7V ~6265uA 8
A-4 - 3.4 v +125°C +75°C, 4.75V 0.7V - -625uA 8
A-5 "0" OUTPUT VOLTAGE R 0.35V v -55°C . “o°C 4.75V 2.0V . 2.0V 20mA 9
A-3 ' . . " .0.35V v +25°C +25°C 5.0V 2.0V 2.0v 20mA 9
A-1 . ) 0.35V \4 +125°C ) " +75°C 4.75V 2.0V ) 2.0V 20mA 9
Cc-1 "0" INPUT CURRENT . =0.1 -1.2 mA -55°C TooC 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 . " =01 -1.2 ] mA +125°C +75°C . 5.25V 0.35V 5.25V
A-4 "1" INPUTCURRENT ’ o : 25 HA +125°C .+15°C 5.0V 4,5V ov
A-6 PAIR DELAY 30 ‘ 95 . ns +25°C | +25°C | 5.0v . D.C.F.0. = 25| 10,13
Cc-2 FALL TIME . - . . 175 ns. -55°C v 0°C 4,75V . A.CF.0.=9 | 11,13
C-2 | TURN-ON DELAY L ., .- 40 ns +25°C., +25°C. 5.0 | D.C.F.0. = 25 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" 28.4 mw +25°C +25°C 5.25V |
A-2 ' (Per Gate) OUTPUT "1" 7.3 mwW +25°C +25°C 5.25V ov 5
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.
2. All measurements are taken with ground pin tied to zero volts, 9. Output sink current is supplied through a resistor to Voc.
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 gs should the isolation diodes b forward biased.
6. Measurements apply to each gate element independently. 12. Manufacturer reserves the right to make design and process changes and improve-
7. d onBoonton E Corporation Model 75A-88 Capaci- ments.
tance Bridge or equivalent. f=1MHz, Vac = 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

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 negatlve logic (lowest volt—
age level = "1").

‘The 8490 Hex Inverter is an addition to 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 11ne dr1v1ng
apphcations.

Output _short circuit protection is provided bya cur- V

rent limiting resistor.

The values chosen for the collector and emitter re-
sistors of the phase-splitter transistor ensure opti-

BASIC CIRCUIT SCHEMATIC

Vec

"VIN

NOTE: 1/6 of circuit shown .

referenced are tied to guard for capacitance tests.

—
mum on-off relationships of the totem-pole output Component values are typical. ‘
pair.
Section 4 of this handbook contains helpful usage
rules and applications for the 8470 and 8480,
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 12) .
ACCEPTANCE LIMITS . - TEST CONDITIONS :
TEST CHARACTERISTIC TEMP TEMP - ; :
. . DRIVEN OTHER
SUB-GROUP MIN, TYP. MAX. UNITS §8470 N8470 A/ \ OUTPUTS NOTES
, 58480 | N8480 §¢ | INPUT | INPUTS ,
A-5 “1" OUTPUT VOLTAGE 3.4 v -55°C b°C 4,75V 0.7V -225uA 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
A5 "0" QUTPUT VOLTAGE 035 v -55°C o°c | 475V [ 20v | 2.0v 7.2mA 9
A-3 0.35 v +25°C +25°C 5.0V 2.0V ©o2.0v 7.2mA 9
A-4 . 0.35 .V +125°C +75°C 4.75V 2.0V 2.0V., 7.2mA 9
C-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 HA +125°C +75°C 5.0V 4.5V ov .
A-6 PAIR DELAY 25 95 ns +25°C +25°C 5.0V D.C.F.O. = 10,13
C-2 OUTPUT FALL TIME 75 ns -55°C 0°C 4,75V ACFO.=2 11,13
C-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. = 10,13
c-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C | 5.0V 20V |- o o
A-2 POWER CONSUMPTION OUTPUT "0" 16.8 mwW +25°C i25°C | sigsv | ' . '
(Per Gate) OUTPUT "1" 5.2 mwW +25°C : +25°C 5.25V | .0V
A-2 INPUT VOLTAGE RATING 5.5 ‘m, v +25°C +25°C | s.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 capaclwnée measurements are referenced to the ground terminal. 8. Output source current is supplled thx'ough a resistor to ground. : N
Terminals not specifically referenced are left electrically open.
2. All measurements are taken with ground pin tied to zero volts. 9. Q“P\“ sink current is S“PPhed 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", 1o, O"e DC fan-out is defined as 0.8mA.
5. Precautionary measures should be taken to ensure current limiting in accordance 11. O C fan-out is defined 50pf.
with Absolute Maximum Ratings should the isolation diodes become forward biased. ne AC fan-out is defined as 50p
. 6. Measurements apply to each gate element independently. 12, Manufacturer reserves the right-to make deslgn and process changes and improve—
7. Capacitance as measured onBoonton Electronic Corporation Model 75A-S8 Capaci- ments.
tance Bridge or equivalent. f = 1MHz, Vae = 25mVyrms. All pins not specifically
Output pins are left open. 13. Detailed test conditions for AC tes‘tlng are in Section 3.
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SIGNETICS

8471
TRIPLE 3-INPUT
 NAND GATE

INTEGRATED CIRCUITS

A PACKAGE J PACKAGE

v aorer

*NO PULLIUP PROVIDED L

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. Properpull-up resistor selec-
-tion will allow as many as 30 oufputs to be tied

together.

Collecbor-iogic, using the 8471, can providein-
creased system flexibility and lower system cost
due to reduced can count. ( ‘

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

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

BASIC CIRCUIT SCHEMATIC

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

*Isolation diode

ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC g o
. TEMP, TEMP. DRIVEN | OTHER
- SUB-GROUP MIN, TYP. MAX. UNITS $8471 N8471 Vee INPUT INPUTS OUTPUTS NOTES
A-4 "' OUTPUT 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 v +25°C +25°C 5.0V 2.0v 2.0V 8.2mA 8
A-4 0.35 v +125°C +75°C 4,7§V 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 5.26V
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 BA +125°C +75°C 5.0V 4.5V ov
A-6 PAIR DELAY 50 150 ns +25°C +25°C 5.0V D.C.FO.=8 9,13
C-2 FALL TIME 75 ns «55°C 0°C 4.7§V A.CFO.=2 10,13
C-2 TURN-ON DELAY 40 ns +25°C +25°C 5.0V D.C.FO.=9 9,13
C-2 TURN-OFF DELAY 50 ns ++25°C +25°C 5.0V D.C.F.O.=1 9,13
Cc-2 INPUT CAPACITANCE 3.0 of . +25°C +25°C 5.0V 2.0V . o 7
A-2 POWER CONSUMPTION OUTPUT "0" 16.8 mwW +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
1. All voltage and capacitance measurements are refei'enced to the ground terminal. 8. Output sink current is supp]led through a resistor to Ves:
Terminals not specifically referenced are left electrically open. .
2. All measurements are taken with ground pin tied to zero volts.' } 9. Ope DC fan-out is defined as 0.8mA.
3. Positive-current flow is defined as into the terminal referenced. :
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. . i .
6. Measurements apply to each gate element independently. o 12. Manufacturer reserves the right to make design and process changes and improve-
7. Capacitance as measured onBoonton Electronic Ci on Model 75A-88 Capaci-~ ments.
tance Bridge or equivalent. f= 1MHz = 25mV. . All pins not specificall; : § X
¥ - ' as i Lo L v 13. Detailed test conditions for AC testing are in Section 3.

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

oL

18481
NAND GATE

INTEGRATED CIRCUITS

QUAD 2-INPUT

aw.d-gen’

A J PACKAGE

PACKAGE
9

w N e

rit'l

»

IR}

*No pull-up provided

o

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 sele¢-
tion will allow 'as many as 30 outputs to be tied
’together. ' '

Collector logic, using the 8481 canprovide 1ncreased
system flexibility and - lower system cost due to re-
duced can count.

Section 4 of this handbook provides detailed usage

‘rules and collector-loglc information for thi. s
clcmcnt

ELECTRICAL CHARACTERISTICS (NOTES:

BASIC CIRCUIT SCHEMATIC

AW-A-0673

NOTE: !4 of umt shown. Cnrnponent values are typical.

“*Isolation Diode

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 RA +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 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.O0. =2 10,13
Cc-2 TURN-ON DELAY 40 ns +25°C +25°C 5.‘0V D.C. F.O0. =9 9,13
C-2 TURN—OI‘F DELAY 50 ns +25°C +25f’C 5.0V D.C. F.O. = 9,13
c-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.0V 2.0V 7
A-2. POWER CONSUMPTION OUTPUT "o" 16.8 mwW +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
Notes:

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

—

2. All_ measuréments 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 BTidge or equivalent. f =1 MHz, Va¢ = 25mVpms. All pins not specifically
referenced are tied to guard for capacitance tests. Output pins are left open.

8. Output sink current is supplied through a resistor to Vee.
. One DC fan-out is defincd as 0.8mA.

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

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

. Manufacturer reserves the right to make (Ieslgn and process changes and im-
‘provements. ,

13. Detdiled test conditions for AC t‘esting are in Section 3.



SIGNETICS

INTEGRATED CIRCUITS

/8706 DUAL 5-INPUT DIODE EXPANDER ELEMENT

8731 QUAD 2—INPUT DIODE EXPANDER ELEMENT

The 8706 Dual 5-Input and the 8731 Quad 2-Input

BASIC CIRCUIT SCHEMATIC 8706

i
Diode Expander Elements complete the full range of
diode input expansion capacility for the 8400 series ‘ ’
expandable gate (8415, 8416 and 8417). T i T o T ! T N
Al&lAala (&4 A&
3 3 3 '3 K . o e b
The 8706 and the 8731 provide optimum flexibility TlF | F)T i = 1 F
for the most efficient utilization of pin and package
configurations in achieving a desired number of
additional input term and input combinations.
Applications information on the 8706 and 8731 is m
cluded in Section 4 of this handbook. T
- =1 -1
. ’ .
A A" A
l,X l,\ &
% < <+
AW-A-0549
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 §8731 N8731 INPUT INPUTS OUTPUTS NOTES
'A-A "1'" INPUT CURRENT 25 . RA +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 +25°C ov Open 1.2mA
C-1 0.68 v +125°C +75°C ov Open 1.2mA
A-2 INPUT VOLTAGE RATING 6.5 v +25°C +25°C 10uA Open ov
Cc-2 INPUT CAPACITANCE 3 pf +25°C +25°C 2.0V ’ ov
C-2 DIODE RECOVERY TIME ‘ 4. ns +25°C +25°C +2mA Open )
8706J 8731
8706A
1 14 1 L J 14
2 13 2 13
4 n 4 11
5 10 5 10
, . : L.
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.

2.
3.
4.
5.

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 maximum ratings should the isolation diodes become forward biased,

2-20

Capacitance as measured on Boonton Electronic Corporation Model 75A~S8 Capaci~
tance Bridge or equivalent. f = 1Mc, V = 26mVrms. All pins not specifically
referenced are tied to guard for capacitance tests. Output pins are left open.

Recovery to 0.2mA, Loop Resistance = 100 ohms. Measure with Tektronix Type
291 Diode Switching Time Tester.

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



SIGNETICS

ncl 8806 DUAL 4-INPUT
EXPANDER ELEMENT

INTEGRATED CIRCUITS

A PACKAGE J PACKAGE

2]

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

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

BASIC CIRCUIT SCHEMATIC

Aw-A-0324

NOTE: bommmem 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 [ Vg 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 +25°C 4.75V 2.0V 2.0V 2.2mA }0.85V) 8, 9
A-3 OUTPUT "OFF" CURRENT AT VE(4 5)* ) -50 HA +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 5.25V 0.40V - 5,25V
A-3 -0.1 -1.6 mA +25°C +25°C 5.25V 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 pA +125°C +75°C 5.0V 4.5V | ov
c-2 INPUT CAPACITANCE . 3. 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 isupplied through'a resistor to ground.

Terminals not specifically referenced are left electrically open. 9. Output current is supplied through a resistor to Vg For output "OFF" current at

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

VC use 2.5K 1% resistor.

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

11.

power supply voltage range.

‘Compatibilitybetween the 8806, the 8840 and 8848 are proved by this series of tests
for corresponding tests performed on the 8840 and 8848. Check those tests enclosed
in special box on 8840 and 8848 data tables.

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

ments.

13. Detailed test conditions for AC testmg are in Section 3.
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L [ss16 DUAL 4-INPUT NAND GATE .
""" 18870 TRIPLE 3-INPUT NAND GATE
""" I 8880 QUAD 2-INPUT NAND GATE

These NAND gates provide high switching speed while BASIC CIRCUIT SCHEMATIC
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 ut111zes 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, ehhancing turn-on times and,

AW-A-0441
prov1d1ng hxgh fan-out capabihty
NOTE: Component values are typical.
Because of the low output 1mpedance 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
apphcatxon 1nformat10n for these gates.
§
E LECTRICAL CHARACTERISTICS (NOTES: 1,2, 3,4,5, 6, 12)
ACCEPTANCE . . LIMITS A TEST CONDITIONS
TEST CHARACTERISTIC
. TEMP, | TEMP.|v DRIVEN | OTHER
SUB-GROUP . MIN. | TYP. MAX. | UNITS s8800 | Nssoo | ©¢ INPUT | INPUTS. OU TPUTC NOTES
A-5 1" OUTPUT VOLTAGE 2.6 v -55°C 0°C 14.75V 0.8V -500pA 8
A-3 , 2.8 v +26°C | +25°C { 5.0V 0.8V -=500uA 8
A-4 2.6 v +125°C | +75°C [4.75V 0.8V =-500pA 8
A-5 "0" OUTPUT VOLTAGE 0.40 M -55°C 0°C |4.75V 2.0V 2,0V 16mA ]
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 -566°C 0°C |6.25v 0. 40V 6.26V'
A3 .=0.1 -1.8 mA +25°C | +25°C |56.256V 0.40V 5.25V
‘‘‘‘‘ C-1 ‘ -0.1 -1.6 | mA |+125°C | +75°C [6.25v | 0.40v | 5.26V
A-4 "1" INPUT CURRENT 25 KA +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.0.=20 | 10, 14
A-6 TURN-OFF DELAY 13 ns +25°C | +25°C | 5.0V D.C.F.0.=20 | 10, 14
C-2 OUTPUT FALL TIME 50 ns -55°C 0°C |4.75V A.C. F.O.=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) LA . . | 8.9 mwW +25°C | +25°C [5.25V ov PRI
c-1 INPUT LATCH VOLTAGE RATING | 5.5 ’ v | +esc |+28°C {5.0v | 20ma | ov | R At
A-2 OUTPUT SHORT CIRCUIT CURRENT -20 p -70 mA +25°C | +25°C | 5.0V oV - ) . ov i
Notes: L . SR e
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.
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". |
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.
7. Capacitance as measured on Boonton Electronic Corporation Model 75A -S8 Capaci-. 13. Mamtxsfacmrer reserves the right to make design andp h and imp:
tance Bridge or equivalent. f= 1IMHz, Vac = 25mVrms. All pins not specifically ments. L
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

8815 DUAL 4-INPUT NOR GATE

8875 TRIPLE 3-INPUT NOR GATE

';‘,‘18885 QUAD 2-INPUT NOR GATE

INTEGRATED CIRCUITS

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.
The output arrangement is basically the same as the
NAND implementation providing low impedance for
both logic levels.

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

All unused inputs must be tied to ground.:

BASIC CIRCUIT SCHEMATIC

NOTE: COMPONENT VALUES ARE TYPICAL, )
%* ISOLATION DIODE -

ACCEPTANCE LIMITS TEST CONDITIONS
TEMP TEMP
TEST CHARACTERISTIC . * ‘
' MiN, | TYe. | mAX. | unrts | Seort ey | Vee |DRIVEN | OTREN | OUTPUTS | NOTES
SUB-GROUP v INP
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 ~500uA 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 v +125°C +75°C 4.75V 2.0V ov 16mA 9
C-1 "0" INPUT CURRENT -0.1 ~-1.6 mA -55°C o°C 5.25V 0.4V
A-3 -0.1 ~-1.6 mA +25°C +25°C 5.25V 0.4V
C-1 -0.1 -1.6 mA +125°C +75°C 5.25V 0.4V
A-4 "1" INPUT CURRENT 25 HA +125°C +75°C 5.0V 4.5V
A-6 TURN-ON DELAY 8.0 13 ns +25°C +25°C 5.0V D.C.F.0. =20 10,14
A-6 TURN-OFF DELAY 10 13 ns +25°C +25°C 5.0V D.C.F.0. =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)
| 815 1" 35.6 mw +25°C +25°C 5.25V ov ov
8875 "1" 27.1 mwW +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 +25°C +25°C 5.25V
8875 "0 . 43.7 mw +25°C +25°C 5.25V
8885 Q' ) 37.3 mw +25°C +25°C 5.25V .
©C-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. 9. Output sink current is supplied through a resistor to Vec.

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

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

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

Detailed test conditions for AC testing are in Section 3.

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

with Absolute Maximum Ratings should the isolation diodes become forward biased. . supply voltage range.
6. Measurements apply to each gate element independently.
7. Capacltance as measured on Boonton Electronic Corporation Model 75A -S8 Capaci- 13.

tance Bridge or equivalent., f= 1MHz, V¢ = 25mVpys. All pins not specifically provements.

referenced are tied to guard for capacitance tests. Output pins are left open. 14,
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SIGNETICS T

INTEGRATED CIRCUITS

PRELIMINA‘RY 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.

BASIC CIRCUIT SCHEMATIC

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 Vge and ground pin orientation which
is consistent with otherdualin-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.

L

NOTE: Y4 of unit shown. Component values are typical.

AW-A-0893

TRUT
8821 AND 8824
Jn Kn Qn+1 SD RD Q
0 0 Q 0 0 it
1 0 1 1 0 0
0 1 0 0 1 1
1 1@, 1 1 Q
t Q=Q=1
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H TABLES
8822
Jn Kn Qn+1
0 0 Qn
1 0 1
0 1 0
1 1 Q-n
RD =0 Q=0
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A PACKAGE B PACKAGE
88248 ‘
16 15 14 13 12 U 10 9 8821
Vee 3 8822
. P "
g e * 9 S0 Rp 4 8 b
' : : 882
H SRy 4 i 4
GND :
1 2 3 4 5 6 7 8
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3,4, 5, 6, 15)
ACCEPTANCE LIMITS TEST CONDITIONS
TEMP, .
TEST CHARACTERISTIC 8382;1’. :gslgf DRIVEN R
MIN.| TYP. | MAX. | UNITS sss22 | Nss22 Vcc SET | RESET INPUT J | K |[CLOCK| OUTPUT NOTES
SUB-GROUP ss824 ‘| Nss24 i
A-4 "1" QUTPUT VOLTAGE Q] 2.6 v -55°C{ o0°c |4.75v|0.8v | 2.0V -5004A 8,16
A-3 2.8 v +25°C | +25°C | 6.0V | 0.8V 2.0V ~5004A 8,16
A-4 2.6 v +125°C | +75°C | 4.75V] 0.8V 2.0V -500uA 8,16
A-5 "" QUTPUT VOLTAGE @] 2.6 v -55°C| o°c |4.75v}2.0v | o.8v -500uA 8
A-3 2.8 v +25°C | +25°C | 5.0V { 2.0V 0.8V ~500uA 8
A-4 2.6 v +125°C { +75°C | 4.75V| 2.0V 0.8V =500uA 8
A-5 """ 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 (6) 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 ,K) -1.6 | mA -55°C 0°C 25V 0.4V
A-3 -1.6{ mA +25°C { +25°C | 5.25V 0.4V
C-1 -1.6 | mA +125°C | +75°C | 5.25V 0.4V
C-1 "0" INPUT CURRENT ~3.21 mA -55°C 0°C |} 5.25V 0.4V
A-3 (CLOCK, $p, Rp) -3.2| mA +25°C | +25°C | 5.26V 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 | +26°C | 5.25V 0.4V
Cc-1 -8.4 +126°C | +76°C | 5.26V .
"1" INPUT CURRENT mA 5 0.4v
A-4 J,K 25 HA +126°C | +75°C | 5.0V 4.5V ov 17
A-4 (CLOCK, Sp, Rp) 50 A | +125°C | +75°C | 5.0¥ 4.5V
A-4 (CLOCK, Ry, 8821 only) 100 BA +125°C | +75°C | 5.0V 4.5V ov jov
A-2 POWER CONSUMPTION (Per Binary) 72 mw | +25°C | +25°C | 5.25V
OUTPUT SHORT CIRCUIT CURRENT .
A-2 Q (except 8822) -20 -70 mA +25°C | +25°C | 5.0v |ov ov
A-2 Q -20 -70 | mA | +25°C [+25°C | 5.0V ov ov
Cc-1 INPUT LATCH VOLTAGE (All Inputs) 5.5 v +25°C | +25°C | 5.0V 10mA 12,17
Cc-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 p.C.F.O. =20 10,14
A-6 DIRECT MODE TURN-ON DELAY 25 50 ns +25°C | +25°C | 5.0V p.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 | +256°C | 5.0V 4
INPUT CAPACITANCE
c-2 d, K) 3.0] pf +25°C | +25°C | 5.0v 2.0V 7
c-2 (RD, Sp) 60| opf +25°C | +25°C | 5.0v 2.0V 7
C-2 (Rp, 8821 only) 12 pf +25°C | +25°C § 5.0V 2.0v 7
C-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.
: 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
. . = = 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.
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 § and Vec to Q to ensure state of the binary
7. C ita as m ed on Electronic Corporation Model 75A-S8 Capacitance element prior to test measurement.
Bridge or equivalent. f = 1MHz, Vac = 25mVyrys. All pins not specifically referenced 17. For clock tests, ground J and K. For J,K and Sp tests, gronmd clock. For Ry tests,
are tied to guard for capacitance tests., Output pins are left open. ground & on 8821 and clock on 8822 and 8824.
J PACKAGE R PACKAGE
8822J 88214 8824R
1 " 1 14
c 4 3 5o J Q
2 13 2 13
R« Q J )
3 12 3 12
AR Vec GND. 11 AI Ve GNO.J 11
5| 10 5| 10
d K e . c 0 7
[ 9 6 9
LI % x 4 9
7 8 7 8
AW-A-~0798 AW-A~0797




SIGNETICS

8825 DC CLOCKED J-K BINARY

INTEGRATED CIRCUITS

The 8825 is ahigh-speed, direct-coupled, J-K Binary one logic transition per clock pulse.
which responds to the positive transition (rising edge)

of the clock pulse. For logic flexibility, two J, two The characterization of each logic element in the
K, an inverting J and an inverting K, inputs are pro- 8000-Series includes loading rules for driving the
vided., Separate set (Sp) and reset (Rp) lines are .= 8825. A convenient summary of these DC loading
available when asynchronous operation is required. rules is provided in Table 1-4, Section 1.
To prevent system errors, logic inputs are locked
out approximately 10ns after the clock threshold Applications and usage rules for the 8825 may be
voltage is reached. This feature prevents more than found in Section 4.
BASIC CIRCUIT SCHEMATIC
: p—v—
, , . Sog ¢ R0
800 %_‘3,71(35‘ 3 } 8o RUTH TABLE
SE - TRUTH TABL
— T\ i S L A W TN
>< 0 0 Qn 0 0 ¥
# 1 1 0 1 1 0 0
P — <
e — ?Vu 0 1 0 0 1 1
- a 1 1 Q, 1 1 Q
& K, I=3,3,3 K=K K, K
& K n is time prior to clock
n + 1 is time following clock
1 Both outputs in 0 state
NOTE: Component values are typical. AW-D-00M4
ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6, 14)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC -
SUB-GROUP min. [ 1ve. | max. [unirs | RERR- | TEMPY y o ser | meser |DRIVEN |y 5| T |kykp| K [crock | ourpur  |NoTES
A-5 "1" OUTPUT VOLTAGE 2.6 v -55°C o°c | 4.75v 0.8V 2.0V ov -500uA 8
A-3 Q) 2.8 v +25°C +25°C | 5.0V 0.8V 2.0V ov -500uA
A4 2.6 \Z +125°C +75°C | 4.75V 0.8v 2.0V o ~500uA 8
A-5 “1" OUTPUT VOLTAGE 2.6 v -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 ~500uA 8
A-4 2.6 v +125°C +75°C | 4.75V 2,0V 0.8V ov -500uA 8
A-5 0" OUTPUT VOLTAGE 0.40 v ~55°C 0°C | 4.75V 2.0V 0.8V ov 16mA 9
A-3 @ 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 o 16mA 9
A-3 (Q) 0.40 v +25°C +25°C | 5.0V 0,80V 2.0V o 16mA 9
A-4 0.40 v +125°C +75°C | 4.75V 0.80V 2.0V ov 16mA 9
C-1 "0" INPUT CURRENT -1.6 mA -55°C 0°C | 5.25V 0,40V 12
A-3 d1,92:9 LK), Ky, K ,CLOCK -1.8 mA ~25°C +25°C § 5.25V 0. 40V 12
c-1 -1.6 mA  |+125°C +75°C | 5.25V 0. 40V 12
C-1 0" INPUT CURRENT 4 ~3.2 mA =-55°C o0°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 | 4750 | 5.25V 0. 40V ov ov ov
A-4 "1" INPUT CURRENT 40 pA +125°C +75°C | 5.0V 4.5V
31,92,7 Ky, Ky, R ,CLOCK
A-4 "1" INPUT CURRENT 80 HA +125°C +75°C | 5.0V 4.5V o
SET, RESET . [
A-6 TURN-ON DELAY 50 ns +25°C +25°C 5.0V D.C. F.0Q.=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
A6 TOGGLE RATE 15 mHz +256°C .425°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. o 15
C-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C { 5.0V 2,0V 7
J1,92,7 Kp,Kp, K ,CLOCK
c-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
c-1 INPUT LATCH VOLTAGE ALL
INPUTS 6.5 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 o
Q| ~20 =70 mA +25°C +25°C | 5.0V ov ov ov
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Notes:

1.

[SRCNEN Y

o

"I" QUTPUT VOLTAGE (V)

HOLD TIME (ns)

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 resnstor to Vee.
All measurements are taken with ground pin tied to zero volts. }g gne Kg {an-ou: is ge?neg as gOBran :
Positive current flow is.defined as into the terminal referenced. '12’ I net zm-fu is define ?s tg J 3 = CLOCK = 1t d
Positive NAND Logic definition: '"UP'" Levél "1", "DOWN'" Level = "0" ° tgpul curre!; }rzx;asa;\;\relments 2 I,t 2 require ts at Ky, K. zerovoKs an CTOO%;Z“:
Precautionary measures should be taken to ensure current limiting in accordance ) rily groun nput current measurements at K, R require k- =
with Absolute Maximum Ratings should the 'isolation diodes become forward biased. zero volts and momentarily ground SET.
3 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 - 1MHz, Va¢ = 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

I][:I_ 18826 DUAL J-K BINARY

INTEGRATED CIRCUITS

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 Vec and ground. Separate J, K,

Clock, Q and Q, 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 activatedregardless 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 1s
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)

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

2-30

ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC - . - -
SUB-GROUP MIN. | TYP. | MAX. | uNiTs | TEMP.| TEMP.| Vec ] RESET | CLOCK | J K OUTPUT | NOTES
58826 | N8826
A-5 "1" OUTPUT VOLTAGE 2.6 ' v -55°C" | 0°C [4.75V 2.0V -250pA 8, 12
A-3 Ql,Q2 2.8 v +25°C | +25°C. | 5.0V 2.0V -250uA 8, 12
A-4 ‘2.6 v +125°C +75°C |4.75V 2.0V -250uA 8, 12
A-5 "1'_OUTPUT VOLTAGE 2.6 v. | -ss°C 0°C {475V | 0.8V -2504A 8
A-3 Ql ,Q2 2.8 \4 +25°C +25°C | 5.0V 0.8V -250pA 8
A-1 2.6 v +125°C +75°C |4.75V 0.7V -250uA 8
A-5 0" OUTPUT VOLTAGE 0.40 v -55°C 0°C 4.75V 0.8V 8.0mA 9
A-3 QI‘QZ 0.40 v 26°C +25°C | 5.0V 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 v -55°C 0°C [4.75V 2.0V 8.0mA 9, 12
A-3 Q,.Q, . 0.40 v +25°C | +25°C | 5.0V 2.0V 8.0mA 9, 12
A-4 0.40 v +125°C +75°C [4.75V 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 J!’ Kl’ J2‘ K2 -2.4 mA +25°C +25°C |5.256V 0.40V | 0.40V
C-1 -2.4 mA +125°C +75°C [5.25V 0.40V | 0.40V
Cc-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 15,25V 0. 40V
c-1 } -2.0 | mA |+125°C | +75°C {5.25V | 0.40V
C-1 "0' INPUT CURRENT -10° HA +25°C ~25°C |[5.25v 0.40V
A-3 Cpl, sz (CLOCK) -10 BA +25°C +25°C |5.26V 0.40V
c-1 -10 | pA  [+125°C | ~75°C [5.25V 0.40V
A4 1" INPUT CURRENT . 25 BA +126°C | «75°C [|'5.0V' 4.5V 4.5V 4.5V 13
Jl' "2‘ Kl' KZ' RESETl, RESET,
A4 1" INPUT CURRENT 25 BA +125°C «75°C | 5.0V 4.5V
Cpl, sz», (CLOCK) :
A-2 POWER CONSUMPTION (Per Binary) G4 mw +25°C +25°C |5.25V
A-2 OUTPUT SHORT CIRCUIT CURRENT -20 -70 mA +25°C +25°C | 5.0V ov ov
Ql’ 62 ONLY
C-1 INPUT LATCH VOLTAGE .
J1iJy K. Ky RESET), RESET, | 6.6 v +25°C | +25°C | 5.0v" | 10mA 10mA | 10mA 13, 14
CP!’ sz 5.0 6.0 v +256°C +25°C | 5.0V 10A
A-6 TURN-ON DELAY 35 ns +25°C +25°C | 5.0V D.C. F.0.-10] 10, 16
A-6 TURN-OFF DELAY 20 ns +25°C | »25°C | 5.0V D.C. I 0. 10 10, 16
A6 TOGGLE RATE 25 MHz +26°C  |r+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
J1, d2, Kl’ Ko, RESET,, RESET2 R . -
c-2 INPUT CAPACITANCE - 50 | . pf +25°C +25°C i : 7
Cp,+ Cpy (CLOCK) . .
A-6 CLOCK MODE HOLDING TEST 10 ns g 25°C +25°C |.5.0v PULSE 16
A-6 .| CLOCK MODE SWITCHING TEST T 50 ns +26°C +25°C |'5.0v PULSE 16
: Notes:‘
1. All volfage and capacitance measurements are referenced to the ground terminal. 10." One DC fan-out is defined as 0.8mA
Terminals not specifically ‘referericed are left electrically. open. N
2. All measurements are taken with ground pin tied to zéro volts. . 11. One AC fan—gut is defined as 5pr__
3. ' Positive current flow is defined as into the terriinal referenced. ' 12, Momentarily apply zero volts to Q and Vee 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 @ = "0".
7.. Capacitance as measured on Boonton Electronic CorporationModel 75A-S8 Capacitance 14. This 'test guarantees operation. free of input latch-up over the specified operaung
- Bridge or equivalent.. f = 1MHz, Vac = 25mVypmg. 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 16. Detailed test conditions for AC testing are in Secﬁon 3.
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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/RD lines maybe activatedregardless 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 p’rovide's detailed usage sﬁggestions and
applications.

} S
2.7k < 6k 6k 2.7k

4}

K ) = J
K 37pF 37pF
CLOCK
TRUTH TABLE

In Kn Qn+1 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 ' TEMP. | TEMP,
SUB-GROUP MIN. | TYP, | MAX, | UNITS 58827 | N8827 VCC RESET | SET | CLOCK J K * OUTPUT | NOTES
A-5 "1" OUTPUT VOLTAGE 2.6 v -55°C 0;‘0 4.75V | 2.0V 0.8V ~250uA 8
A-3 Ql’ Q?. 2.8 v +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 -2504A 8
A-5 "1"_OUIPUT VOLTAGE 2.6 v -55°C 0°C 4,75V | 0.8V 2.0V -250uA 8
A-3 Q), @y 2.8 v +25°C +25°C 5.00V | 0.8V 2,0V -250uA 8
A-4 2.6 v +125°C | +75°C 4.75V 1 0.7V 2.0V -260uA 8
A-5 "0" OUTPUT VOLTAGE 0.4 v -55°C 0°C 4,75V | 0.8V 2.0V 8,0mA 9
A-3 Q. Q2 0.4 v +25°C +25°C 5.00V | 0.8V 2.0V 8.0mA 9
A-4 0.4 v +125°C | +75°C 4,75V | 0.7V 2.0V 8.0mA 9
7A-5 "0"_OU'_1'PUT VOLTAGE 0.4 v -55°C 0°C 4.75V» 2.0V 0.8V 8.0mA 9
A-3 Ql’ Qz 0.4 v +25°C +25°C 5.00V | 2,0V 0.8V 8.0mA 9
A-4 0.4 v +125°C | +75°C 4,75V | 2.0V 0.7V 8.0mA 9
C-1 0" INPUT CURRENT -0.1 -2.4 mA —55°C 0°C 5.25V 0.4V 0.4V
A-3 Jl‘ Ky dg. Ky -0.1 -2.4 mA +25°C +25°C 5.25V 0.4V 04V
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 | 04V
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 5.256V | 0.4V
Cc-1 "0'" INPUT CURRENT -0.1 -2.0 mA -55°C 0°C 5.25V 0.4V
A-3 SET], SETg -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 0" 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 BA +125°C | +75°C 5.00V 4.5V 4.5V | 4.5V 12
31 Jdg, Ky, Ky, SET;, SET,
A-4 "1" INPUT CURRENT 50 pA +125°C | +75°C 5.00V | 4.5V
RESET
A-4 "1" INPUT CURRENT 50 RA +125°C | +75°C 5.00V 4.5V
CLOCK
A-2 POWER CONSUMPTION (Per Binary) 64 mwW +25°C +25°C
A-2 OUTPUT SHORT CIRCUIT CURRENT -20 =70 mA +25°C +25°C 5.00V ov ov
Q. Q
A-2 OUTPUT SHORT CIRCUIT CURRENT -20 =70 mA +25°C +25°C 5.00V ov ov
Ql’ QZ
Cc-1 INPUT LATCH VOLTAGE
J1, J2, K1, Kg, RESET, SET), SETg, 5.5 A +25°C | +25°C [5.00V { 10mA | 10mA 10mA | 10mA 12,13
CLOCK ' 5.0 6.0 v +25°C +25°C 5.00V 10pA
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
Cc-2 INPUT CAPACITANCE 3.0 pf +25°C +25°C 5.00V 2.0V 2,0V | 2.0V 7
Jl’ dgs Kl’ KZ’ SETI, SETZ
c-2 INPUT CAPACITANCE RESET 6.0 pf +25°C +25°C 5.00V | 2.0V 7
Cc-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 1 measu are ref d to the ground terminal, Ter- 8. Output source current is supplied through a resistor to ground.
minals not specifically referenced are left electrically open. 9. Output sink current is supplied through a resistor to V.
2. All measurements are taken with ground pin tied to zero volts, 10. One DC fan-out is defined as 0,8 mA,
3, Positive current flow is defined as into the terminal referenced, 11, One AC fan-out is defined as 50 pf.
4. Positive NAND Logic definition: "UP" Level = ""1", "DOWN" Level = "0", 12, Totest "1'" INPUT CURRENT and LATCH VOLTAGE RATING for J and RESET, ensure
5. Precautionary measures should be taken to ensure current limiting in accordance with Q= "o"._ To test ""1" INPUT CURRENT and LATCH VOLTAGE RATING for K and SET,
Absolute M: Ratings should the isolation diodes be forward biased. ensure Q = 0",
8. Measurements apply to each element independently, 13. This testguarantees operation free of input latch-up over the specified operating power
7. Capacitance as measured on Boonton Elect: Corp ion Model 75A-S8 Capacitance supply voltage range.
Bridge or equivalent. F =1 MHz, V,, =256 mV ., All pins not ifically refe d 14, Manufacturer reserves the right to make design andp h and improv .
are tied to guard for capacitance tests, Output pins are left open. Detailed test conditions for AC testing are in Section 3,

15,
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8828 DUAL D BINARY

INTEGRATED CIRCUITS

The delay binary is ideally suited for general appli-

The 8828 is a Dual Delay (D) Binary which responds
cation in shift registers and ripple counters.

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)

| Acceprance LIMITS TEST CONDITIONS
TEST CHARACTERISTIC | - AT Y
SUB-GROUP MIN: | TYP, | MAX. | UNITS | golor EMP Vee | RESET sET | crock| b |ourrur| NoTEs
: N8828
A-5 "1" OUTPUT VOLTAGE (Q;, Q) 2.6 |- 2.8 A -55°C 0°C [4.75V | 2.0V 0.8V -500pA 7
A-3 2.8 | 3.1 v +25°C | +25°C | 5.0V | 2.0V 0.8V -500uA 7
A-4 2.6 | 3.4 v |+125°C | +75°C {4.75v | 2.0V 0.8V -5004A 7
A-5 1" OUTPUT VOLTAGE (§),8,) 2.6 | 2.8 v -55°C o°c |4.75v | 0.8V 2.0V -500pA 7
A-3 2.8 | 3.1 v +26°C | +25°Cc { 5.0v | 0.8V 2.0V -500pA 7
A-4 2.6 | 3.4 \4 +125°C_ | +75°C 14.75V | 0.8V 2.0V ~500pA 7
A-5 "0" OUTPUT VOLTAGE (Q;,Q,) 0.30 | 0.40 v -55°C 0°C [4.75V | 0.8V 2.0V 16mA 8
A-3 0.30 | 0.40 \4 +26°C | +25°C | 5.0v | 0.8V 2.0V 16mA 8
A-4 0.30 | 0.40 v +126°C | +75°C |4.75V | 0,8V 2.0V 16mA 8
A-5 "0" OUTPUT VOLTAGE (@}, Q) 0.30 | 0.40 v -55°C 0°C |4.75V | 2.0V 0.8V 16mA 8
A-3 0.30 | 0.40 v +26°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 -65°C 0°C |5.25V ov 0.40V
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 | -2.5 | -3.2 | maA -55°C 0°C |5.25v ov 0.40V 9
A-3 (SET}, SETy) -0.1|-25 | -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 "o INPUT CURRENT -0.1 | -25 | -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 0°C |5.25V | 0.40V ov 10
A-3 (RESET;, RESETj) -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 uA -55°C o°c | 5.0v ov : 4.5V
c-1 (D;,Dy) 10 25 uA +25°C | +25°C | 5.0V ov 4.5V
A-4 10 25 uA  |+125°C | +75°C | 5.0V ov 4.5V
c-1 "1t INPUT CURRENT 20 50 uA -55°C 0°c | 5.0V 4.5V 1
c-1 (SET1, SETy) 20 50 pA +25°C | +25°C | 5.0V 4.5V 1
A-4 20 50 uA  |+125°C | +75°C | 5.0V ¢ 4.5V 1
c-1 "1" INPUT CURRENT 20 50 uA ~55°C o°c| s5.0v ov 4.5V
c-1 (CLOCK,, CLOCK,) 20 50 uA +26°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 5 A -55°C o°c | 5.0v | a5V ov ov 12
c-1 (RESET;, RESETy) 30 75 “A +25°C | +25°c | 5.0V | 4.5V ov ov 12
A-; o | 30 75 uA  l+125°C | +75°C | 5.0V | 4.5V ov ov 12
A~ POWER CONS :
(per%}mg’;‘ UMPTION 60 | mw' | +2s°c | +25°C |5.25v ov ov
A-2 OUTPUT SHORT CIRCUIT CURRENT -10 -55 mA +25°C | +25°C | 5.0V ov ov
Q- Qp) o '
A-2 OUTPUT SHORT CIRCUIT CURRENT -10 -55 mA +25°C | +25°C | 5.0V ov ov
@9y ~
c-1 INPUT LATCH VOLTAGE (D;,D,, 5.5 v +25°C | +25°C | 5.0V | 10mA 10mA 10mA | 10mA 13
CLOCK1,CLOCK,, CLEAR],
CLEARgp, PRESET], PRESETy) D.C
A-6 TURN-ON DELAY 28 50 ns +25°C | +25°C | 5.0V F.0.=20 | 14, 16
A-6 TURN-OFF DELAY 20 35 ns +26°C | +25°C | 5.0V %‘.82=2o 14, 16
A.C.
c-2 OUTPUT FALL TIME 50 ns -55°C 0°C |4,75v F.0.=6 | 16, 17
Notes: C ’ ‘ ; ) ) ‘ ;
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 = "1"
5. Precautionary measures should be taken to ensure current limiting in accordance and @ = "o". " ’ '

with Absolute Maximum Ratings should the isolation diodes become forward biased. 12. To tést "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 @ = ""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. Man:iacturer reserves the right to make design and process changes and improve-

" ments.
4 standard loads tomake the flip- ﬂopcha:g‘e state. Once the binary : stat’t'a f's changed, 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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BASIC CIRCUIT SCHEMATIC

FREQUENCY (MHz)

TEMPERATURE (°C)
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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.

g
Je
Js

nH

AW-A-0688

Cp

Soq g9
. 1 < > . TRUTH TABLE
Sewa S 2 S S |3.7K:: s s = so‘n,:g

' k‘ 9 Ky Q1 Sp Rp Q

] o 0 0 0 0
] 45K r ‘E A 45K @ Ql’l t
r{ 3 1 0 1 1 0 0
= 0 10 0 1 1

= 1 1 Q 1 1
< Q, Q

v J=J1 J2 J3 K=K1' K2 K3

n is time prior to clock
n + 1 is time following clock
T Both outputs in 0 state
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ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 14)

S
ACCEPTANCE ,. v TEST LIMITS T — DR;‘JEES;‘ CONDITIONS 1
TEST CHARACTERISTIC MIN, | TYP. } MAX. | UNITS S8829 | N8829 Vee |SET | RESET INPUT J1,Jg, I3 Ky, Kp, Kg |CLOCK OUTPUT NOTES
SUB-GROUP
A-5 "1" OUTPUT VOLTAGE 2.6 v ~55°C 0°C |4,75V 0.8V | 2.0V ov =500uA 7
A-3 Q) 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 =500uA 7
A-5 1" OUTPUT VOLTAGE 2.6 v ~55°C 0°C |4.75V |2.0V 0.8V ov -500uA 7
A-3 @ 2.8 v +25°C | +25°C |5.00V [2.0V 0.8V ov ~500uA 7
A-4 2.6 \Z +125°C | +75°C |4.75V [2.0V 0.8V ov -5004A 7
A-5 0" OUTPUT VOLTAGE 0.4 v -55°C 0°C |4.75V | 2.0V 0.8V ov 16mA 8
A-3 [(%)] 0.4 v +25°C | +25°C | 5,00V j2.0V 0.8V ov 16mA 8
A4 0.4 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 JI,J'Z,Js,Kl,Kz,Ks,CLOCK -0.1 -1.6 mA +25°C | +25°C | 5.25V 04V i1
Cc-1 -1.6 | mA | +125°C | +75°C|5.25V 04V 1
-C-1 "(I‘ II\LPUT CURRENT -4.8] mA -55°C 0°C | 5.25V 04V ov
A-3 Sp, Rp =0.1 -4.8| mA +25°C | +25°C | 5.25V 04V ov
Cc-1 -4,8| mA | +125°C | +75°C |5.25V 04V ov
A-4 "1" INPUT CURRENT 40 rA | ¥125°C | +75°C | 5.00V 4.5V
i Jq, I3, 33, K1, Kp, K3, CLOCK
A-4 "1" INPUT CURRENT 80 HA +125°C | +75°C | 5.00V 4.5V ov
Sp, Rp
A-6 TURN-ON DELAY 50 ns +25°C | +25°C | 5,00V D.C.F.0.=20| 15
A~B TURN-OFF DELAY 50 ns +25°C | +25°C | 5.00V D.C.F.0, =20 16
A-6 TOGGLE RATE 15 mHz +25°C | +25°C | 5.00V 15
Cc-2 OUTPUT FALL TIME 50 ns =55 C 0°C | 4.75V AC.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 8
J1, J2, I3, K1, Kg, K3, CLOCK|
c-2 INPUT CAPACITANCE 6.0 pf +25°C | +25°C | 5.00V 2,0V 6
Sp, Rp
A-2 POWER CONSUMPTION 75 132 mw +25°C | +25°C| 5.25V ov
c-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% | +25°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 itance mea ts are ref d 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 Jy, Jy, J3 require that Clock = 0V and Rp be momen-
2. All measurements are taken with ground pin tied to zero volts. tarily grounded. Input current measurements at K3, K2, K3 require that Clock = 0V
3. Positive current flow is defined as into the terminal referenced. and Sp be momentarily grounded.
. 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 the clock pulse, the
6. Capacitance as measured on Boonton Electronic Corporation Model 75A-58 Capacitance logic level present prior to that edge of the clock need only remain present for an
Bridge or equivalent. f =1 MHz, V,, = 25mV. . All pins not specifically referenced adt.imonal 10ns (typ.?.. The logfq inputs need not be stabilized again until ll?ns (typ.)
" N ac o prior to the next positive transition of the clock. The clock skew tolerance is there-
are tied to guard for capacitance tests. Output 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 Vee- 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 designed for highest Vee
switching speed while maintaining high fan-out and e
noise margin.
Nodes are provided at the collector and emitter of < <
. . : < 4k 2 12k
the second stage pair. This allows expansion of the b2 pS
number of input AND terms and hence increased
system usefulness. ‘
Vcc
The compatibly characterized 8806 Expander is -
recommended for expansion of the 8840. See cor- v
relation table, opposite page. V'N
IN
Low output impedance in the "1" and "0" output
states ensures maximum AC noise immunity at the
output. . VEO-
>
ot : 2 9000
General areas of application for the 8840 include >
half and full adders, digital comparators, and AND- -
OR control logic for inputs to binary clock steering , _l_
1ines . NOTE: Y, 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.| Vec AND AND OUTPUTS NOTES
58840 N8840 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 -500pA 8, 14, 21
A-4 2.6 v +125°C +75°C |4.75V 0.8V -500uA 8',» 14, 21
A-5 "0" QUTPUT VOLTAGE ' 0.40 v -55°C 0°C |4.75V 2.0V 2,0V 16mA 9, 12, 14
A-3 0.40 A\ +25°C +25°C | 5.0V 2.0V 2.0V 16mA 9, 12, 14
A-1 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
Cc-1 -0.1 i -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 i 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
C-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 o 7
A-2 POWER CONSUMPTION "0" 37.3 mw +25°C +25°C [5.25V
A-2 (Per Gate) " 17.9 mw +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, 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 TestT CHARACTERISTIC W EMP. | v v
SUB-GROUP - . P. MAX. | UNITS 1%%88%% ce ‘c 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" OUTPUT VOLTAGE 2.8 v +25°C 5.0V -200pA +5 00uA ~-500uA 8, 21
A-2 5 "1" OUTPUT VOLTAGE 2.8 v +25°C 5.0V -200pA 0.59V ) LsooﬁA 8,21
Notes: -
1. All voltage and capacitance measurements are referenc‘ed to the ground terminal. 13, To test "0" input current apply 0.4V to terminal under test and apply 5.25V to the

)

o

10.
11.
12,

“1" OUTPUT VOLTAGE (V)

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:
. Precautionary measures should be taken to ensure current limiting in accordance

"UB™ Level = "1", "DOWN" Lovel = "0",

with Absolute Maximum Rati should the i diodes b forward biased.

. Measurements apply to each gate element independently.
. Capacitance as

ed on Boonton Electronic Corp Model 75A-S8 Capaci-
tance Bridge or equivalent. f= 1MHz, Ve = 25mVrpg. 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.

One DC fan-out is defined as 0.8mA.

AC fan-out is definéd as 50pf.

To measure "0" output voltage, apply 2.0V to the input terminals of one of the
input AND gates and apply zero volts to the input terminals of the associated
input AND gate. Reverse the input conditions and repeat the measurement.

14.
15.

16.

17.

18.

remnining terminal of that input AND gate. Apply 5.25V to the input terminals of
the associated input AND gate. X

Expander terminals are left electrically open.

To test "'1" input current apply 4.5V to one input terminal of the input AND gate
and apply zero volts to the other input terminal of that input AND gate. Apply 0V
to the input terminals of the associated input AND gate.

To test output "1" power consumption, apply zero volts to both input terminals of
each input AND gate,

To test input latch voltage rating, apply 10mA to one input terminal of the input
AND gate and apply zero volts to the other input terminal of the input AND gate.
Apply zero volts to the input terminals of the associated input AND gate.

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

- -voltage supply range.

19,

20,

21.
22.

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

Apply zero volts to both input terminals of the associated input AND gates.

Apply 0.8V to both input terminals of the associated mput AND gates.

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

8848 EXPANDABLE AND-OR-INVERT GA

' INTEGRATED CIRCUITS

TE

The 8848 Expandgble AND:-OR.—INVERT Ga}tev is (:Ie— BASIC CIRCUIT SCHEMATIC
signed for the highest switching speed while main- ,

taining high fan-out and noise margin.
?Vcc

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

system usefulness. vin {

’ .. 4K PN
The compatibly characterized 8806 expander is rec- 4
ommended for expansion of the 8848. See correla- Vae =
tion table, opposite page. ; ?.\’_, K-
4K ?

Low output impedance in the "1" and "0" output
states ensures maximum AC noise immunity at the

i

v
=

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 Vau
steering lines. -

. '
s S

> Zé;
. s e H
Detailed usage rules and specific applications are aw-a-0877 + NOTE: Companent values are typical.
provided in Section 4 of this handbook. zlation dlode:
.
P
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. 58848' N 8845 Vee -AND AND OUTPUTS NOTES
E "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 -500pA 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 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.O. =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.O. = 6 11, 22
Cc-2 INPUT CAPACITANCE . 3.0 pf +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "o" 48.8 mw +25°C +25°C 5.25V
A-2 (Per Gate) OUTPUT "1 35.7 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, 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 I§18888%% Vcc VC VE OUTPUTS NOTES
A-2 1 19" INPUT CURRENT AT VC -2.2 -3.65 mA +25°C 4.75V 1.25V 20
A-2 2 TURN-ON VOLTAGE AT VE 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 1.25Vv 2:5mA 16mA 9, 20
A-2 4 "1" OUTPUT VOLTAGE 2.8 v +25°C 5.0V ~200pA +#500pA -500uA 8, 21
A-2 5 1" OUTPUT VOLTAGE 2.8 v +25°C 5.0V -200pA 0.59V -500pA 8, 21
-
Notes:

-

[N

<o

10.
1L

12,

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 gate element independently.

Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci~
tance Bridge or equivalent. f= 1MHz, Vo = 25mVpyg. 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 Vg,

One DC fan-out is defined as 0.8mA.

1 AC fan-out is defined as 50pf,

To measure "0" output voltage, apply 2.0V to the input terminals of one of the input
AND gates and apply zero volts to the input terminals of the associated input AND
gates. Reverse the input conditions and repeat the measurement.
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13.

14,
15.

16

17.

18,

19,

20,
21
22.

To test "0" input current apply 0.4V to terminal under test and apply 5.25V to the
remaining terminal of that input AND gate. Apply 5.25V to the input terminals of
the associated input AND gates.

Expander terminals are left electrically open.

To test '1'' input current apply 4.5V to one input terminal of the input AND gate
and apply zero volts to the other input terminal of that input AND gate. Apply 0V to
to the input terminals of the associated input AND gates,

To test output "1" power consumption, apply zero volts to both input terminals of
each input AND gates,

To test input latch voltage rating, apply 10mA to one input terminal of the input’
AND gate and apply zero volts to the other input terminal of the input AND gate.
Apply zero volts to the input terminals of the associated input AND gates.

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

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

Apply zero volts to the input terminals of the associated input AND gates.

Apply 0.8V to the input terminals of the associated input AND gates,

Detailed test conditions for AC testing are in Section 3.



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 oufput 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

NOTE: 14 of unit shown. Component values are typical.

1,23,4,5, 6, 13)

ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC TEMP. | TEMP.| v DRIVEN | OTHER
SUB-GROUP MIN. | TYP. | MAX. | UNITS $8855 | N88ss5 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 v +125°C +75°C | 4.75V 2.0V 2.0V 48mA 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 5,25V
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 3.0 pf +25°C +25°C | 5.0V 2.0V 7
A-2 POWER CONSUMPTION "0" 56.8 mw +25°C | +25°C | 5.25V
A-2 (Per Gate) e 14.7 mw +25°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 1t ts are d to the ground terminal, 8. Output source current is supplied through a resistor to ground.

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 Absoluts tings should the isolation diodesb forward biased.
Measurements apply to each gate element independently.

Capacit: as ed on Boonton Electronic Corporation Model 75A-88 Capaci-
tance Bridge or equivalent., f= 1MHz, Vae = 25mVymg. All pins not specifically
referenced are tied to guard for capacitance tests. Output pins are left open.

2-42-

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

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

Detailed test conditions for AC testing are in Section 3.

13.

14.
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SIGNETICS

INTEGRATED CIRCUITS

- 8881 QUAD 2-INPUT
- NAND GATE |

A  PACKAGE - JPACKAGE

*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-up resistor 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 provideé detailed usage
rules and collector-logic information for this
element.

BASIC CIRCUIT SCHEMATIC

Vee

ax 1.2K

=i

AW-A-0895

'II— ) “Mﬁ;__-.;[

NOTE: 1/4 of unit shown. Component values are typical.

*lsolation diode

ELECTRICAL CHARACTERISTICS (NOTES: 1, 2, 3, 4, 5, 6)
ACCEPTANCE LIMITS TEST CONDITIONS
TEST CHARACTERISTIC -
TEMP. TEMP. v DRIVEN OTHER
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 1TmA 9
A-3 0.4 v +25°C +25°C 5.0V 2.0V 2.0V 17TmA 9
A-4 0.4 A\ +125°C +75°C 4,75V 2.0V 2.0V 17mA 9
C-1 Q" 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 +75°C 5.25V 0.4v 5.25V
A-4 "1" INPUT CURRENT 25 BA +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
C-2 OUTPUT FALL TIME 50 ns ~55°C 0°C 4.75V A.CF.0.=6 11,14
C-2 INPUT CAPACITANCE 3.0 of +25°C +25°C 5.0V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "0" 31 mw +25°C +25°C 5.25V
(Per Gate) OUTPUT "1" 8.9 mwW +25°C +25°C 5.25V ov
c-1 INPUT LATCH VOLTAGE RATING 6.0 v +25°C +25°C 5.0V 10mA ov 12
NOTES:
1, All voltage and 1t: mea. ts are refi d to the ground terminal. 8. Connect an external 1K 1% resistor from Vgc to the output terminal for this test,

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
with Absolut Rating
Measurements apply to each gate element independently.

Rl ¥ o o 4

tance Bridge or equivalent. f = 1MHz, Vao = 25mVpmsg.
referenced are tied to guard for capacitance tests. Output pins are left open.

be taken to ensure current limiting in accordance
should the isolation diodes become forward biased.

Capacitance as measured on Boonton Electronic Corporation Model 75A-588 Capaci~
All pins not specifically

10.
11,
12.

13.

2-44

. Output sink current is supplied through a resistor Vge.

One DC fan-out {s defined as 0.8mA.
One AC fan-out is defined as 50pf.

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

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




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 8HOO gates perform. the
NAND function for positive logic (highest voltage
level = ""1") and the NOR function for negatlve 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)

Vee

ViN

NOTE: Component values are typical.

A PACKAGE

8H16A

Aw-a-0746

aw-a-0742

AW-A-0743
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LIMITS TEST CONDITIONS
TEMP, TEMP,
ACCEPTANCE S8H16 N8H16
TEST K S8HT0 N8H70 v .DRIVEN OTHER
SUB-GROUP CHARACTERISTIC MIN TYP, MAX., UNITS S8H80 N8H80 ce ' INPUT INPUTS OUTPUTS NOTES
A-5 "1'" OUTPUT VOLTAGE 2.6 v -53°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 2.0V 24mA 9
A-3 0.4 v +25°C +25°C 5.00V 2.0V 2.0V 24mA 9
A-4 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 0.1V 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 HA +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.O. =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 mwW +25°C +25°C 5.25V
(Per Gate) OUTPUT "1" 21 mw +25°C +25°C 5.25V 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. Onme 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.
7. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capacitance
Bridge or equivalent. f=1MHz, Vao = 25mVymg. 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 Il

JPACKAGE

8H16J 8H70J 8H80J
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SIGNETICS

INTEGRATED CIRCUITS

'8890/8891 HEX INVERTER

Q PACKAGE

A AND F PACKAGE

jm K e[ Je ‘[j [
1 sl Hm! 13
:Cj Ejlz - s[:3 igw .

E:]n ‘ a(vee n :u

s {Jo s o

i 5[:B s eEj Ejg
dw Y h T

DE SCRIPTION

The 8890 HEX INVERTER prov1des high sthching
- speed while maintammg hxgh fan-out and noise
margin.

The Totem-Pole output structure provxdes ex-
tremely low output impedance which provides
high AC noise immunity. The saturatlng out~
put switching transistor provides a low im-
pedance driving source in the "0'" output state
enhancing turn-on times and prowviding 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
mar_gin.

' ELECTRICAL CHARACTERISTICS (NOTES:

The .bare collector output allows collector
1og1c (WIRED ~AND) to be. easﬂy 1mp1emented.

CIRCUIT SCHEMATIC

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

8890
ACCEPTANCE o LIMITS TEST CONDITIONS
| TEST 'CHARACTERISTICS TEMP °C Vee ouTPUTS | NOTES
SUBGROUP : MIN . TYP MAX  UNIT s N | (Vorts | DRIVEN INPUT
AS 1% Output Voltage 26 - - v 55 0 4.75 0.8V -5001A 6
A3 ‘ 28 - - v +26  +25| 5.00 0.8V -5004A 6
A4 26 - - v +125 +75| 475 0.8V -5006A 6
A5 “0’" Output Voltage - - 0.4 v -55 0 4.75 2.0V 16mA 7
A3 - - 04 v +25 +25| 5.00 2.0V 16mA 7
A4 ' - - o4 v +125 +75| 475 20V 16mA 7
(o3 ] “0’" Input Current 0.1 - -1.6 mA -55 0 5.25 0.4V -
A3 01 - 16 mA +25 425 5.25 0.4V - -
(] 01 = 16 mA +125 +75| 525 04V - -
A4 “1"” Input Current - - 25 A +125 +75| 5.00 45v - -
A6 Turn-On Delay - - 15 s 425 425 5.00 - DCFO=20| 8,13
A6 Turn-Off Delay - - 22 s +26 425 5.00 - DCFO=20 | 8,13
c2 Output Fall Time - - 50 ns 55 O 4.75 - ACFO=6 | 9,13
A2 Power/Current Consumption .
Per Inverter: Qutput 0" - - 31/6 mW/mA [ +26  +25| 6.25 - - -
A2 Per Inverter: Output 1" - = . 917 mW/mA|+25 +25| 525 ov - -~
A2 ‘Input Latch Voltage 60 - - Y +25 +25| 500 10mA - 1
A2  Output Short Circuit Current | -20 - -70 mA +26  +25| 500 ov ov -
A2 Input Clamp Voltage T I +25 425 | 5.00 12mA - -
‘ 8891
A4 1" Qutput Leakage Current T - 250 MA +125 +75| 65.00 0.8v - 12
A5 “0" Output Voltage - - 04 v 8 0 | a7 2.0v 16mA 7
A3 T - = 04 v +25  +25| 5.00 2.0v 16mA 7
A4 ) - - 04 v +126 +76 | 475 20V 16mA 7
c1 0" Input Current 01 - 16 mA 56 0 5.26 0.4v - -
A3 ’ 01 - 16 mA +256 425 | 525 0.4v - -
c1 1901 - 16 mA +125 475 | 525 0.4V - -
A4 | “1” Input Current - - 5 A 125 +75 | 6.00 4sv - -
A6 | TunOnDelsy . - 2115 ns . |+25 425 500 - DCFO =20 |.'8,13
" A6 | Tum-Off Delay : - - 4 s +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 - - -
1 Per lrwerter Output 1" » ks = 9/1.7 mW/mA | +25 +25 825 . oV . - -
A-2 Input Latch Voltage ’ _§;0 - - v +25 +25 5.00 . . 10mA - "
A2 ‘ Input Clamp Voltage |- - 15 v +25 +25 | 5.00 -12mA - -
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SIGNETICS

8H20
8H21
8H22

INTEGRATED CIRCUITS

PRELIMINARY SPECIFICATIONS

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

The 8H20 is a high speed 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-

quencxes 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 reqmrement 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 theJ 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 mé.xinium 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 RD
" lines. :

- The 8H22 provides separate inputs for clock, J, K,

Rp and Spon each binaryand is available onlyin the

. 16-pin dual-in-line package.

; Apphcatlons information and usage rules for these

devices are included in- Sedtion 4 of this" handbook.

?Vcc

b3 S .S
604 S$8oon P20k
" i g

<
2.0K &

<

A,
A A A
VYV

8004 600 ¢

AW

Notes:

CLOCK

1/2 of circuit shown.
Component vatues are typical
* isolation Diode
Isolation Diode A applicable to 8H20,
8H21 and 8H22,
- Isolation Dicde 8 applicable to 8H21
. and BHZ? only
. lsm.ﬂon Diade ¢ lpplicublo 10 8H20
. ‘&hd BFZ21 only. -
isolation Diode D applicable to snzo,
8H21 and 8H22,
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(8H22B package

on next page)

A - PACKAGE
8H21A

8H21Q

Q PACKAGES

8H20Q

AW-A-0784

8H20
8H21
8H22

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

ACCEPTANCE ) LIMITS TEST CONDITIONS
TEST CHARACTERISTIC TEMP. | TEMP. - -
" MIN. | TYP.| MAX. | uNiTS | s8H21 | NsH21 | v R s J K |CLOCK| OUTPUT |NOTES
SUB-GROUP : seHoz | Nsmzz | ¢ | D o
I : . S8H20 | N8H20
A-5 "1" OUTPUT VOLTAGE @ | 26| 3.0 v -55°C o°c [4.75v | 2.ov | o.8v | 2.0v | 0.8V [PULSE 1.0mA |7,10,17
A-3 S 2.8 3.2 \4 +25°C | +25°C [5.0v | 2.0v | o0.8v | 2.0v | 0.8V |PULSE 1omA |7,10,17
A-4 N 26| 3.0 v +125°C | +75°C {4.75v | 2.0v | o0.8v | 2.0v | 0.8v | PULSE 1.0mA |7,10,17
A-5 "1" QUTPUT VOLTAGE @ | 26| 3.0 v -55°C 0°C [4.75v | 0.8v | 2.0v 1.0mA 7
A-3 2.8 | 3.2 v +25°C | +25°c |s.0v | o.8v | z.0v 1.0mA 7
A-4 26| 3.0 v +125°C | +75°C [4.75V | 0.8V | 2.0v 1.0mA 7
A-5 "¢" QUTPUT VOLTAGE «Q 03] o.4 v -55°C o°Cc [4.75v | 0.8V | 2.0v 24mA 8
A-3 03] o4 v +25°C | +25°C [5.0v | o.8v | 20v 24mA 8
A-4 03] o4 v | +125°C | +75°C |4.75v | 0.8V | 2.0V 24mA 8
A-§ "0" OUTPUT VOLTAGE @ 03| 0.4 A -55°C o°c |4.75v | 2.0v | o.8v | 2.0v | 0.8V | PULSE 24mA 8,10,17
A-3 03] o4 v +25°C | +25°C |s.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
"g" INPUT CURRENT sl
c-1 .(CLOCK, 8H21 only) -0.1 mA -55°C | 0°C |5.25V 5.25V | 5.26V| 0.4V
A-3 : -0.1 mA +25°C | ‘+25°C [5.25v 5.25V | 5.25V| 0.4V
c-1 . -0.1 mA | +125°C | +75°C |[5.25V 5.26V | 5.25V| 0.4V
c-1 (CLOCK, 8H20 and 8H22 only) -0.1 mA -55°C 0°C., |5.25V 5.25V | 5.25V| 0.4V
A-3 -0.1 mA | +25°C | +25°C |5.25V 5.25V | 5.25V| 0.4V
c-1 -0.1 mA | +125°C | +75°C |5.25V . 5.25V | 5.25V| 0.4V
c-1 @ ~0.1 ‘mA ~55°C o°c [5.25v | ov 5.25v| o.4v | 5.25v| s.25v
A-3 -0.1 mA +25°C | +25°C [5.25V | ov 5.25v| 0.4v | 5.25v] s.25v
c-1 -0.1 mA | +125°C | +75°C [5.25V | oV 5.25v| 0.4v | s.25v| s5.25v g=m1"
c-1 (K) -0.1 mA -55°C | o0°C |s.25v | 5.25v] ov 5.25V | 0.4v | 5.25v Q=" 10
A-3 -0.1 mA +25°C | +25°C [5.25V | 5.25v) ov 5.25V | 0.4v | 5.25V Q="" 10
c-1 -0.1 mA | +125°C | +75°C |5.25v | s5.25v] ov 5.25V | 0.4V | 5.26V Q="1" 10
C-1 (Rp 8H21 only) -0.1 mA -55°C 0°Cc |s.25v | 0.4v | ov 5.25V
A-3 -0.1 mA +25°C | +25°C [5.25V | 0.4V | ov 5,25V
c-1 -0.1 mA | +125°C | +75°C [5.25V | 0.4V | ov 5.25V
c-1 (Rp 8H22 only) -0.1 mA -55°C 0'C |5.25V { 0.4v | ov 5.25V
A-3 . -0.1 mA +25°C | +25°C 15.25V | 0.4v | oV 5,25V
c-1 -0.1 mA | +125°C | +75°C [5.25V | 0.4V | oV 5.25V
c-1 (iD 8H20 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 0°C 5.2V | 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 BA +125°C | +75°C |5.0V 4.5V 0.4V
A-4 (K) 50 pA | +125°C | +75°C |5.0V 4.5V | 0.4V
A-4 (Rp 8H21 only) 100 uA | +125°C | +75°C [5.0v | 4.5V | ov 0.4V Q="0o"
A-4 (Rp 8H20 and 8H22 only) 50 uA | +125°C | +75°C [5.0Vv | 4.5V | ov q="o" 10
A-4 (Sp 8H21 and 8H22 only) 50 A | +125°C | +75°C |5.0V | OV 4.5V Q="o"
A-4 (CLOCK 8H21 only) - . 400 uA | +125°C | +75°C 5.0V o ov 4.5V
A4 (CLOCK 8H20 and 8H22 only) 200 pA | +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 +26°C | +25°C [5.5V ov ov ov 10mA 12
c-1 @) 6.0 v +25°C | +25°C |5.5V oV |10ma 0.4V 12
c-1 (K) ; 6.0 v +25°C | +25°C [5.5v | ov 10mA | 0.4V 12
c-1 (Rp 8H21 only) 6.0 v +25°C | +25°C |5.5V [10mA 0.4V g="o" 10
c-1 (Rp 8H20 and 8H22 only) 6.0 v +25°C | +25°C |5.5V |10mA 0.4V Q="ro" 10
c-1 (Sp 8H21 and 8H22 only) 6.0 v +25°C | +25°C |s.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 1
A-2 @ . : . -40 -90 mA +25°C | +25°C [s.0v | ov . ov n
A-2 POWER CONSUMPTION (Per Binary) 65 20 mw | +25°C | +25°C |5.25V ov ov
TURN-ON DELAY :
(CLOCK to Q, B) 10 ns +25°C | +25°C |5.0V D.C.F.0.=30| 9,13
R®ptoQ 10 ns +25°C | +25°C |5.0V D.C.F.0.=30| 9,13
Gp 0Q 10 ns +25°C | +25°C |5.0V D.C.F.0.=30| 9,13
TURN-OFF DELAY :
| (CLOCK to Q, @ 8 ns +25°C | +25°C [s5.0v D.C.F.0.=30| 9,13
®pto Q@ 8 ns +25°C | +25°C [5.0V D.C.F.0.=30| 9,13
Bp Q) 8 ns +25°C | +25°C |5.0V D.C.F.0.=30] 9,13
A-8 TOGGLE RATE 50 } 75 MHz | +25°C | +25°C |5.0V D.C.F.0.=3 | 9,18
c-2 MINIMUM CLOCK PULSE WIDTH 30| 7 ns +25°C | +25°C °|5,0V D.C.F.0 =3 | 9,13
c-2 OUTPUT FALL TIME 50 ns -55°C 0°c |4.75v A.CF.0.=6 | 13,15
1 INPUT CAPACITANCE
c-2 LK 3.0 pf +25°C | +25°C |5.0v 2.0v | 2.0v 16
c-2 Sp, (8H21, 8H22) 3.0 | pf +25°C | +25°C [5.0V . 2.0V 16
c-2 R, (8H20, 8H22) 3.0 pf +26°C | +25°C |5.0v | 2.0v 16
c-2 C (8H20, 8H22) 3.0 of +25°C | +25°C |5.0V 2.0V 16
c-2 c, 'RD (8H21) 6.0 pf +25°C | +25°C |s.0v | z.0v 2.0V 16
CLOCK MODE SWITCHING TEST 200 ns +25°C| +25°C |s.0v PULSE|
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B PACKAGE

8H228B
BH 2 0 1 5 14 13 12 11 10 9
e I——
8H21 T |
3 c of
8H22 : =
1 2 3 4 5 6 8
8H20 8H21 and 8H22
n n Qn+ 1 n n Qn+1 D D Q
0 0 0 0 0 0 T
,Qn Qn . .
1 0 1 1 0 1 1 0 .0
0 1 0 0 1 0 -0 1 1
1 1 Q 1 1 Q 1 1 Q
n : .
RD =0=2Q=0 + Not Allowed
Notes: ;
1. All voltage and it: mea; ts are refi d to the ground terminal. 11. For output short circuit current, test one output at a time. For 8H20, test 6 only.
Terminals not speciﬁcally referenced are left electrically open. input latch-u; th fied ti
2. All measurements are taken with ground pin tied to zero volts, 12. ::vivi::?pﬁ;,a :?)?gge: :::;:}lon free of tnput latch-up over the specified operating
3. Positive current flow is defined as into the terminal referenced.
4. Positive NAND Logic definition: "UP" Level = 1", "DOWN" Level = "0". 13. Detailed test conditions for AC testing are in Section 3.
5. Precautionary measures should be taken to ensure current limiting in accordance 14, Manufacturer reserves the right to make design and process changes and 1mprove—
with Absolute Maximum Ratings should the isolation diodes become forward biased. ments.
6. Measurements apply to each element independently. 15. One AC fan-out is defined as 50pf.
7. Output source current is supplied through a resistor to ground. 16. Capacitance as measured on Boonton Electronic Corporation Model 75A-S8 Capaci-
8. Output sink current is supplied through a resistor to Vgc. tance Bridge or equivalent. f= IMHz, Vae= 25mVpms. All pins not specifically
9. One DC fan-out is defined as the input of an 8480 or 0.8mA. referenced are tied to guard for capacitance tests. Output pins are left open.
10. When testing the 8H20, apply a clock pulse prior to measurement to ensure Q = "1" 17,

and Q = "0", Clock pulse characteristics are: PW = 100ns; Pulse Amplitude =
ty= 10ns; tf = 10ns.

3.0v;
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SIGNETICS

INTEGRATED CIRCUITS

8H90 HEX INVERTER

J PACKAGE
I
b

14

A PAC KAGE 2
) 3 l . ::
4 n
[ 10
6 ‘ ‘ ?

The 8H90 Hex Inverter is designed for ultra-high

switching speed while mamtammg hlgh 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 noisé immunity at the output
which is extremely important in high speed systems
in eliminating erroneocus ‘cross-cbupled ‘signals.g

Output. short circuit protection is prov1ded bya 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 | SsHS0o | NsHSO ce INPUT INPUTS | OUTPUTS | NOTES
A-5 "1" OUTPUT VOLTAGE 2.6 v ~55°C 0°C 475V 0.8V -7504A 8
A-3 2.8 v +25°C | +25°C 5.00V 0.8V ~750uA 8
A4 2.6 v +125°C | +75°C 475V 0.8V -7500A 8
A-5 "0" QUTPUT VOLTAGE 0.4 v ~55°C 0°C 4.75V 2,0 24mA 9
A-3 0.4 v +25°C | +25°C 5.00V 2.0V 24mA 9
A4 0.4 v +125°C | +75°C 4.5V 2.0V 24mA 9
c-1 "0" INPUT CURRENT -0.1 -24 | ma -55°C 0°C 5.25V 0.4V
A-3 -0.1 -24 | ma +25°C | ~25°C 5.25V 0.4V
c-1 -0.1 -24 | mA +125°C | +75°C 5.25V 0.4V
A-4 "1" INPUT CURRENT 50 uA +125°C | +75°C 5.00V 4.5V
D.C.
TURN-ON DELAY 7.0 ns +25°C | +25°C 5.00V F.0. =30 | 10,14
D.C.
TURN-ON DELAY 5.0 ns +25°C | +25°C 5.00V F.0.=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 o°c 475V F.0. =6 |11,14
INPUT CAPACITANCE 2.0 of +25°C | +25°C 5.00V 2.0V 7
A-2 POWER CONSUMPTION OUTPUT "o" 46.2 | mw +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 5.00V ov ov
NOTES:

s "

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

Terminals not specifically referenced are left electrically open.

. All medsurements 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 meaanree should be taken to ensure current limiting in accordance

with Absol t! should the isolation diodes become forward biased.

. Measutements apply to each gate element mdependently.
d on

= RN

Cor Model 75A-88 Capacitance
Bridge or equlvalent f = 1MHz, Vac =25mVypmg. 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 Vec.

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

. One AC fm;oﬁt is defined as 50pf.

. This testguarantees operation free of input lstch-up over the specified operating supply

voltage range.

. Manufacturer reserves the right to make design and process changes and improvements.
. 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

COE]

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.
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 low impedance driving source
in both 1" and "0" output states. This configuration
is particularly suited for driving the high capacitance
loads encountered in ‘high fan-out and line driving
applications.

=OVec, |

: £
. . . . . AW -A-0737 —
Section 4 provides usage rules and applications in- =
formatlon for the 8T18. NOTE: ¥ of unit shown. Component values are typical.
e
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 | ggmi8" | naTIS ° % | ieutr | wpurs | OUTPUTS | NOTES
-5 "1" QUTPUT VOLTAGE 3.4 \ -55°C 0°C 475V 24.0V 6.5V -225pA 7
2-3 o 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 -2254A 7
A-5 "0" QUTPUT VOLTAGE 035 V -55°C 0°C 4.75V 20.0V 9.0V 9.0V 7.2mA 8
A-3 0.35 v +25°C +25°C 5.00V 20.0V 9.0V 9.0V 7.2mA 8
A-4 035 V +125°C +75°C 4.75V 20.0V 9.0V 9.0V 7.2mA 8
A-5 "0" INPUT CURRENT -0.1 -1.8 mA -55°C 0°C 5.25V 24,0V 0.35V 30V
A-3 -0.1 -1.8 mA +25°C +25°C 5.25V 24.0V 0.35V 30V
¢c-1 . -0.1 -1.8 mA | +125°C +75°C 5.25V 24.0V 0.35V 30V
A-4 “1'" INPUT CURRENT 50 uA +125°C +75°C 5.00V 24.0V 30v ov
A-6 TURN-ON DELAY 12| 20 ns +25°C +25°C 5.00V 24.0V LSO 9,11
- TURN-OFF DELAY 35| 70 ns +25°C -| - 4zs°C 5.00V 24.0V E 9,11
c-2 OUTPUT FALL TIME 75 ns -55°C o°c 4.75V 24.0V be gy |10
A-2 POWER CONSUMPTION (Vee, OUTPUT "0") 44.0 | mW +25°C +25°C 5.26V 24.0V
(Per Gate) (Vge, OUTPUT "17) 10 | mw | +25°C +25°C 5.25V 24.0V ov
Vg, OUTPUT "07) 38.4 | mw [ +25°C +25°C 5,25V 24.0V
(Vegy 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 100uA. 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.
Terminals not specifically referenced are left electrically open.

6
2. Al ment: tak th d tied to 1t: !
. measurements are en wil round pin tie: zero volts. o 5 N
3. Positive current flow is defined asg into the terminal referenced. : . &?;‘Cs;::_?u?;n; :fsi::: l;lsle: st‘};r:ugh a resistor to Vee.
4. Positive NAND Logic definition: "UP" Level = "1"", "DOWN" Level = "0". e ) i o
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.

I . Measurements apply to eacﬁ gate element independently.

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

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

INTEGRATED CIRCUITS

The 8T80 Quad 2-Input NAND Interface Gate and the BASIC CIRCUIT SCHEMATIC
8T90 Hex Inverter Interface Element are low to high
voltage elements which provide translation from Vc

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

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

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

Vn©

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 $8T80 N8T80 cc OUTPUTS | NOTES
S8T90 | N8T90 INPUT | INPUTS
A-4 "1" OUTPUT LEAKAGE CURRENT 100 RA +125°C +75°C 5.0V 0.6V 7
A-5 "0" OUTPUT VOLTAGE 1.0 \4 -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 0°Cc 4,75V 2.0V 2.0V 7.2mA 8,9
C-1 0.35 \'4 +25°C +25°C 5.0V 2.0V 2.0V 7.2mA 8,9
c-1 0.35 v +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 RA +125°C +75°C 5.0V 4.5V ov
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 mwW +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 +26°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 2KS2 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 2K resistor from output under test to 41V and a 10pl 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 Section3,
A PACKAGE J PACKAGES

s s 0y

s 4020

M

8T80
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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 LOADING INFORMATION

Ton ~Torr PAIR DELAY TgﬁggE Fi‘ﬁi?&g :?)VL%%?(];I\I iEf:rbéII)d
LOADING VALUES LOADING LOADING
sewont| 00 [ Toy | Torr |he| VAWES | Pewme|me|vates|  newms
R1| R2 |Cc1|R1 | R2 |C1 Rr1 | 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 | 271 16K| 1.91K| 18 | 1A | 15K|210| 47| 44 5C 100
8417 2B | 11K|210 | 27| 11K| L.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|210f 47| 44 5D 100
8455 2A 5K| 70| 75| 5K|1.91k|18 | 1A | sK| 70| 95 92 5C 450
8470 2A | 16K}210 | 27{16K|1.91K| 18 | 1A | 15K|210| 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}|1.91K| 18 | 1B | 15K|210| 47| 44 5B 100
8806 2D 5K | 84,5/ 30| 5K|}84.5 | 30
'8808 2A 5K | 84.5| 30| 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




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

o . TOGGLE OUTPUT SWITCHING AND
. - L PAIR DELAY . : - ‘ .
Tow .TO_E‘F, o .RATE | FALL TIME |HOLDING LEVEL
LOADING VALUES LOADING LOADING
FIG. FIG. VALUES FIGURE |FIG.| VALUES FIGURE
ELEMENT | o, Ton Torr NO. NUMBER |NO. NUMBER
R1|R2 |CL{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 | 169 |18 | s5K]169. | 18: 4B |-5G 100 3A
8827 2G 5K | 169 [18 | 5K|169 | 18] 4D | 5G 100 3A
8828 21 5K [84.5 |30 | 5K|84.5 | 30 5H 300
8829 2H 5K |84.5 [30 | 5K[84.5 [ 30| 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 |24.9 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 |84.5[30]| 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 | skl|s6. 18| sk| 56 | 18 5C 300
8H20 2G | 1.6k |56 |18léK| s6 | 18 D | 5G| 300
8H21 2G | 1.6K [56 [18]1.6K] 56 | 18 4D | 5G 300
8H22 2G | 1.6k {56 [18hsK| 56 [ 18 4D |sG 300
8HT0 2A 5k |56 |18| sk| s6 | 18 5C 300
8H80 2A |  sk|[56 [18] 5K| 56 | 18 5C 300
8T18 2L | 16K |210 [27]|16K| 210 | 27 5T 100
8T80 2E | Open{1.43K|30| NOTES5
8T90 2E | Open[1.43K|30| NOTE 5
FIGURE A —MEASURING POINTS: t,, t; and PW
e .
P
: .
E NOTE: Input pulse notations apply thru this section
INPUT | unless otherwise specified. '
PULSE : .
FIGURE 1 — PAIR DELAY ‘
1A o :
A TEKTRONIX
© 561/3876/3T77
" OR EQUAL !
—— | !
-— R
i " ey
L
PULSE UNIT(S) UNDER TEST ouTPUT i E
GENERATOR l 26V i %
510 c2 AW-A-0430 8
2.6V
1: Input Pulse: Amplitude = 3.6V, PW. =
= - 350 ns, t, = tg = 10 ns.
Notes: 1. All resistor values are in ohms.

2,

3
4.
5

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.

Fig. 2J also contains pulse width test conditions.

. Fig. 2E also contains storage time test conditions.
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B

A " TEKTRONIX
561/3S76/3T77
OR EQUAL

L QVee

$a.4ax 4.4k

UNIT(S) UNDER TEST

PULSE
GENERATOR

"
I

s1Q 26V

1C

A : TEKTRONIX
561/3576/3T77
OR EQUAL

PULSE
GENERATOR

¥

= ' Ci

OUTPUT

58
i

B

. AW-A-0430 -

. input Pulse: Amplitude = 3.6V, P.W. =
350 ns, tp = t¢ = 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

PULSE
GENERATOR

26V

INPUT — -~
Vin (0)

QUTPUT — ~|- =

on off

tnput Pulse: Amplitude = 3.6V, P.W, =
200 ns, ty = tf = 10 ns for 8400 devices.
Amplitude = 2,6V, PW., = 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 76A-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.
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INPUT

OuTPUT

2C
PULSE
GENERATOR
2.6V
""""" Vin (1)
INPUT ~ = —f= — — — = - == ———- 1.5V
Vin (0)
Vourtl
OUTPUT — ~|- — - — === |,5V
= = == Vour(0)
ZD on off
PULSE Input Pulse: Amplitude = 3.6V, P.W, =
GENERATOR 200 ns, t, = t¢ = 10 ns for 8400 devices.
510 Amplitude = 2,6V, P.W, = 200 ns, t, =
t¢ = 5 ns for 8800 devices.
= 26V P.W. measured at 50% points.
so%} \so% _
2E INPUT Ly |
ouTPUT —2 R [ s 1
50% | !
10%
GEzglﬁlS\%OR Input Pulse: Amplitude = 3.6V, P.W, =
1 usec, t, = t§ = 10 nsec.
2F PULSE o
. GENERATOR SEE TEST TABLE | SEE TEST TABLE {
: — | — CcLocK i
510 PULSE |
; |
= J 4
N L
+
i
i ol W J/ K INPUT :
t
J CLOCK K :t—t, 2 10ns (2typ.)
Vee—1Sp Ro j—Vcc :
oND Vee (¢t 2 30ns (201yp)
-L-_- 0 3 Iy 1
26V = 2 26V J/K INPUT :
cl cl v ]
RI RI
]
I I .
= = !
!
TEST TABLE |
Testno.| Test [ ineuta| ineuTe | +24v | GND Q/Q OUTPUT '-5V—J| ; Ton / Torr
1 ton (@) ) 1m0 | k2| R e e d
2 togs (@) K Ki,k2 | 9,02 | 3 { _
3 ton (Q) ® Ki.k2 | Ju42 | 3 Input Pulse: Amplitude = 2,6V, P.W, =
— 200 ns, t, = t¢ = 6 ns.
4 tof£(Q) J J1,42 K1,K2 | K
SCOPE ee SCOPE
Q
2G L.
! INPUT
& PULSE
FD700 fo %c So "FD700 *Tott
R
12.6VO——ARA—{} +a af-e-e— R2—o26v L5V
c lC, SR Q/Q OUTPUT =—
‘b
J LS Q/Q OUTPUT ==t
1 1.5V
UNIT UNDER =
PULSE TEST [ ton
GENERATOR 26V

Input Pulse: Amplitude = 2.6V, PW, =
50 ns, tp=tf=3 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 = 256 mV rms,

3. All diodes are 1N916.

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

cLock” 1.5V L:s_v,‘
PULSE le—PW |
PULSE - : ) TseT-up—le—¢ N>
GENERATOR SEE TEST | SEE TEST TEST TABLE s
519 TABLE | TABLE . TESTNO.| TEST | INPUTA .| +26V - . . 4,5\71 |,5v\ :
1 - . 1 ton (@) | 91,42,43 | K1,K2,K3 INPUT A ‘ -
= \ - - . . —=== Voyt {1
2 tors (@ | K1,K2,K3 | 01,02,03 i sy
J CLOCK K. ’ " Ton '
3 ton (@ | K1,K2,K3 | "41,42,43 = I Vout (0)
Vee—1 %o Ro Vee Q/Q ouTPUT S o
4 tore (@ | 41,92,93 | K1, K2,K3 Torr ; out
-[— GND Vee |7 -5V
= Q o === Vour (O)
R2 : R2
26V 26V
ol cl Input Pulse: Amplitude = 2.6V, PW, =
RI I I RI 200 ns, t; = tf = 5 ns,
f
21 !
D INPUT CLOCK 15V
PULSE -9 PULSE CLOCK 1
GENERATOR GENERATOR PULSE |
siQ sia {
PR PR ——
= = / !
D INPUT SQSV !
4 |
4 +
Voo — -~ :‘— tseTup = 20ns
- | ‘ - aw -
= I lr
R2 3 1.5V—l Ton /T,
26V 26V Q/Q OUTPUT ! / on 7 ToFF
- o o o o
Ri I Clock Pulse: Amplitud'e =26V, PW. =
= 200ns, to=tp = 5ns, f = 2 MHaz.
= D Input: Amplitude = 2.6\|.P.W.= 500ns,
tr=tf=5ns,f=1 MHaz.
Ton
Vee r_(?)_’i
2J |
15v |
I T INPUT I t
SR 3R, \ L PW_
< Ry Vec | ) 1.
Yo- Y v —o¥ I
[ o0 Rt Cr 1 6| To [ PW_X i5v
, = (v)
LT 1] —
Lol Je-Torr (V)51
= - k—J .
C EXTERNAL Loads for ton, toff and Pulse Width are
as follows:
PULSE , =1 = . =
GENERATOR Fan-out = 1; R|_=6 K; C| =22pF
sia Fan-out=12; R|_=500Q; C|_= 60 pF
Input Pulse: Amplitude=3.6 V,Width =
= 200ns, t,=t¢=10ns,f=1.0 MHz
26V Vee
2K e
1/4 8480 CLOCK L5V
Vee PULSE
Q |
|
S
C ¢ Sp | —————————
T |
b= |
/G OUTPUT 1.5V, ton /Yot
- e - - -t
PULSE A Input Pulse: Amplitude = 3.6V, P.W. =
GENERATOR 200 ns, t, =t = 10 ns,
s1Q
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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2L

INPUT  OUTRUT 26V

——— D)

INPUT - — — - ———— 65V

Vin (0)
Vour (1)
- —— L5V

PULSE
‘GENERATOR ‘OUTPUT — —

—— == Vgyr (0)

ton torr

Input Pulse: Amplitude = 24,0V, P.W, =
200 ns, t, =ty = 10 ns.

INPUT OUTPUT 26V
2M ? 026V [e]
@— R2 INPUT = ——f= — = = = - == ===~ 1.5V
. . vy (0}
1 - i Vourll
PULSE QUTPUT ——- - — ==+ —f~- - ==~ 1.5V
GENERATOR e — = == Vour(O)
I RI
s = on off
= D_ Input Pulse: Amplitude = 2.6V, P.W. =
1 ' 350 ns, tp = t; = 5 ns.
= P.W. measured at 50% points.
2N Vee
DATA/STROBE
Ton/Toff
& \ :
Voo Cp2 | |
{ |
Fo | ! FOR
STROBE , : { INVERT
PULSE s H ! off
GENERATOR T S H i
Aout > |
5100~ Cp! . i
Bouy [—> R2 i
Da -~ - TO OUTPUTS 26V !
= Cout—> i
Og Cl ZRI )
Doyt [—> 1
D¢ i
Po = Strobe, P.A. = 2.6V
P.W, = 300ns,50% to 50%
510 PRR = 1 MHz
|>-.—I\A/\,j t’- == 5 ns
= Data, P.A.= 2.6V
DATA B P.W. = 500ns
PULSE ‘ -
GENERATOR PRR = 500 KHz
. t,=t=5ns.

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 754.-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.




2N (Cont'd)

STROBE Vee
TIME ) A 8
—] Sonsmax fe— L —l mx—oi
' M—\_i | in: ! —
o3 st' ; 15 15! I 15V
Y VCC ? Opec0 — i ;
[ L
*dqRp ' \ .
PULSE . !
GENERATOR —4 St A | 7(‘ R
510 L col T AR
Bout [—> R2
1 Da -~ —T0 QUTPUTS ——I———T—Kl—'vw—-o 26V
glﬁTSAE D Cour ¢l Smi A With all outputs initially 0", output
GENERATOR 8 - Dout ——> 2 shall have a “/0’’ to *’1’* transition.
519 D¢ — B8 With all outputs initially **1”, outputs
Do = shall have a ‘1’ to 'O’ transition.
= Amplitude = 2,6V (from Pulse Generator)
t, = t§ = Bns
2P cLockeD MODE Ve
OUTPYT .
_ . — .
=1 90%
g P 15V
Rp Y%c So R2 = % |
J Q - l K—WA——026V " | QOR QOUTPUT I
INPUT c $Sri —Cl - 1V
B oN
S0 K Q 1_1_1 | |
L { 15V
= ” R2 2y | QORTOUTPUT T /
+—+}F—wWw—0
l *—torr —™
2RI cl
< Input: Pulse Amplitude = 2,6V
Pulse Width = 25 ns
1 tr=tf=5ns
~ouTRUT
(Cont'd) FULSE
2P DIRECT MODE PULSE c GENERATOR
GENERATOR (EXCEPT
510 ouTRUT 5 L2822)
Q Sp INPUT
EXCEPT Pl
= s = 8822 15\ | LAsv
b Ycc o R2 {4_-—- 7505 — |
J F—WA—026V Rp INPUT . K
It _I_ __J U 15V U_?'/;/_
26V c SR ct AN o =
- a [
K Q | : Skl.sv 1 fl.sv
|
= ton—s fe— i :
R2 Iy i
26V | fisv (R
| ] a i W
2RI cl b ton ¥+
< |
ouTPUT T

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.

. All diodes are

1N9S16.

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




FIGURE 3 — CLOCKED MODE SWITCHING AND HOLDING LEVEL

3A QVee QVec T\’cc
GNIT
220 r— UNDER 220
Vee H TEST
o Y R -
= 8880 Q>°  ec o - 8880 =
2 Sc ord ¢ R¢ ork
1 i,Si
= = a3k 43K =
PULSE
GENE RATOR
s1IQ

SWITCHING TEST FOR 8424 and 8425
Apply Step 1 S1 Positfon 2
SWITCHING TEST FOR 8826 and 8827
Apply .Step 1 S1 Position 1

HOLDING TEST
Apply Step 2 only.
S1 Position 1 (8424 &

8425)

S1 Position 2 (8826 &

8827)

STEP 1

Apply asingle pulse: Amplitude = 3.4V,
P.W. = 200ns, ty = t¢ = 75ns.

Outputs shall change state.

STEP 2

Apply input pulses: Amplitude = 4.5V,
P.W. = 200ns, tp = 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

A Ve B Ve
4A s cC cC
R Ve So _ Vee  Sp Figure 4A 8424 only.
L—OQ Q {:Q Q Input Pulse: Amplitude = 3.6V, P.W. =
60 ns, t, = t§ = 5 ns.
Re Se Re S P
Ry € GND Ro ¢ GND
. { = 7 T L
[ ouse , P I N I I A
GENERATOR| [ CIRCUIT UNDER TEST
2510
3 ac | | | |
j— | ——
4B A Vee B Vee ¢ S —— —
! I—T—I—T—f—‘ Figure 4B
J  Vec RpSp K J Ve Rp Sp K
PULSE c 0 c Q Input Pulse: Amplitude = 2.6V, 8826
GENERATOR P.W.= 10ns, tr =tg= 5ns; 8822 and 8824
510 GND GND P.W. = 20ns; tf = tf = Bns.
an I L
- = CIRCUIT UNDER TEST =
ac 2 T |
/RN I R E R
| |
i J) Q O |
| So Rp Ro  Sp | | :
i O Scl [*1} o —q Sc2 Q2 ] ~-OOUTPUT A I l I | I I I | I |
| r9¢ c | ‘ .
D — I L
' | B N R
| | c
e | —
Input Pulse: Amplitude = 3.6V, P.W, =
60 ns, tp =ty = 10 ns,
A
PULSE T
GENERATOR
510

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.
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Sp Ro
C GND J* K* |

|

l L L__}__? No.1 |
+___

i

PULSE b
GENERATOR | CIRCUIT UNDER TEST

#1. 8825 CONNECTION: @ =Cy_
#2. 8829 CONNECTION: Qg =C|_

8 v c
aD ?PC b3
|

=T =TT 1717
| |

| Sy, Rp Ro So| | A_||___'I_..||_||__||.
| o a2 e
| e =i 1T

sana R B p B
I | c
| [
e input Pulse: Amplitude = 2.6V

8827PW.=10ns t,=ty=56ns
8821 PW.=20ns t,=t¢g=5ns
A 8H20, 8H21, 8H22 P.W. = 7 ns
T ty=tf=3ns
PULSE
GENERATOR
‘%mn
4E Vee B c A (8825)
I IZ UB Vo KT KZK3 A (8829)

T
e __ | L | l [~
L I N

Input Pulse: Amplitude = 2,6V, P.W, =
33 ns, ty=tg=5ns.

Notes: 1. Ali 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.

3-9




FIGURE 5 — OUTPUT FALL TIME

oA Ve Dt [—PW—
1t
|
| Foox  so%
1
Ry Vee i
Ry
ouTPUT Y —'L 200 pF weyt 7 10% 10%
crb— by
¢ GNO 6 T FALLTIME D! 4~
L__A_J i i
1
4 i
|
1
PULSE .
GENERATOR OUTPUT
siQ Apply the following input pulse to trigger .
input: Amplitude = 3.6V, Width = 200 ns,
= ty =t =10 ns, f= 100 KHz.
5B
A 8
Q ?
>
3 aak
.. 260V
PULSE: - 1
GENERATOR - v [l Bess :
:E 50 UNIT UNDER TEST I
9 =
=
[ . t
5C A . Pt —Wtf —
7 9 —— PW—P
fo0%  90%Y
INPUT
PULSE
A j 10% 10%--
B8
PULSE . 3 i
GENERATOR - . = OUTPUT i
js UNIT UNDER TEST I '
g5a L )
4 °© ) .
] P
—»  4—FALLTIME
2.6V for all gates except 0.8V for 8815, b
8875, and 8585. Input Pulse: Amplitude = 3.6V, P.W, =
200 ns, t, = t§ = 10 ns, Repetition Rate =
500 KHz.
5D
PULSE
GENERATOR
== UNIT UNDER TEST

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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5E .
o
PULSE B
GENERATOR I
OUTPUT i
]
H
.
26vV0—d P
..I_m -U= ﬁ—FALL TIME
’ (I ]
’_D——-‘ : ) Input Pulse: Amplitude = 3.6V, P.W. =
200 ns, t, = t¢ = 10 ns.
L UNIT UNDER TEST .
bF
Vee
OUTPUT . - I OUTPUT
Vee
Q 4
|
I C Se R¢ I [ol]
= c So Rp .
PULSE' Q_
GENERATOR
518
' 26V
-
UNIT UNDER TEST
5G
Vec
OUTPUT T OUTPUT
Ve
Q P [+]
ICI ICI
UN!IT UNDER TEST aaa 90%
- PULSE i
GENERATOR ’ I
s1a I X 0%
'
= FA|
TN
Rp., Sp, J, and K inputs tie to V¢, J and b
R Inputs tie to OV.
Input Pulse: Amplitude = 3.6V, PW, =
200 ns, t, =t = 10 ns.
5H
Vec
()
OUTPUT QUTPUT
Sp Ve Ro
Q (¢]
Cc 0
ICI iCl
. UNIT UNDER TEST
PULSE
GENERATOR
519

Notes: 1. All resistor values are in ohms.

. 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 equnvalent f=1MHz, Vac = 25 mV rms.
. All diodes are 1IN916.

. Input measuring points are per Figure A, Page 3-2.
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51

PULSE

GENERATOR )
UNIT UNDER TEST

0

OUTPUT

|
!
i
i
i
—»

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

:!1— FALL TIME
]

Notes: 1. All resistor values are in ohms.

2. Ali capacitance values are in picofarads and include jig and probe capacitance.
tronic Corporation Model 76A-S8 Capacitance Bridge or equivalent. f = 1 MHz

3. All diodes are 1N916. .

4. |nput measuring points are per Figure A, Page 3-2,

3-12

Capacitance as measured on Boonton Elec-
, Vac = 26 mV rms.




SECTION 4 - APPLICATIONS

GATES

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

Typical Typical
Group Propagation Power
Delay Consumption
8400's 25ns 7 to 9mW
8800's 8ns 17 to 19mW
8HO0's 6ns 25mW
INPUTS

TTL Input Structure.

The TTL input features the multiple emitter input
structure (Q) with a phase-splitting transistor (Qy)
as shown in Figure 4-1.

2RI

;——Ihﬂ—‘——.._
viae

1 P
[
)

8400's R;=6.75KQ
8800's R;=4KQ

8HOO's R,=2.5KQ *Isolation diode

Figure 4-1

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

The phase-splitting transistor, Qz, serves two func-
tions: first, it supplies sufficient base drive to Q3

to cause Qg to turn on rapidly and saturate. Second,
it ensures that the upper transistors, Q4 and Qs, and
the lower transistor, Q3, remain in opposite states.
This prevents the large power supply current drain
which would result if they all happened to be on at
the same time -- in such a case, the only impedance
in the power-supply-to-ground path would be the 80-
ohm ‘current limiting resistor, Ry.

DTL Inpilt Structure

The DTL input, whose structure is shown in Figure

4-2, 1is available in the 8415, 8416 and 8417 gates.
Vee
7 [
ga.ax s
Vin O——K}—4 ¢
o—+l Sak 1.33K
_
o—K—4 K _—
8416 ) (}_K)_] 8415
8417 only O--——- 8417

Figure 4-2

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

Fan-in will be limited by the leakage current of the
expanders (8706/8731), This current will decrease
the "1" DC noise margin as a function of number of
expander diodes as shown in Figure 4-3.



. -
Vge2 5.0V
TEMP=25°C

vin
[Ir2%)

“I* LEVEL MARGIN

-200

-250

o 2. 4 R 8 10 2 “ 16 18
NUMBER OF DIODES (QUAD-2 INPUT EXPANDER -873) DIODES) o

20

Figure 4-3 — "1" Level DC Margin as a Function
of Number of Expander Diodes

Unused Inputs

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

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

OUTPUTS

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

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

4-2

Vee

<

:: 80

L-%3

‘ k335000
DIODE R

‘ Vour
DIODE R

Z‘Imoos
TC
|

———

7% DIODE
c

8800

Figure 4-4

8416, 8440, 8470, 8480 Outputs (Active Pull-Up)

The outputs of these types have a 500-ohm series
current-limiting resistor, as shown in Figure 4-5.

Vee

$3.4K (1-7K - 8440)

8416
8440
8470
8480

- Figure 4-5

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




The curve of power vs. frequency for the 8480 is
almost flat, which means that virtually the same low
power is used at all frequencies. This characteristic
is typical of 8400 gates. The 'flat" characteristic
is achieved through the Spemal design of the output
structure.

8455 Output (Active Pull-Up)

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

25K
S

8 455 = AW-A-0990

Figure 4-6

8800's Output (Active Pull-Up)

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

8808
8815
88l6
8840
8848
8870
8875
8870
8875

8885

Figure 4-7

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

The 8855 has alower current-limiting resistor value

'(namely 60 ohms)and a 4.4K-ohm resistor to ground.

600 . 60

Vout

AW-A-0991

ge00  3aax ]\]

8855

Figure 4-8

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

T= +25°C
Vin= 08V

o

REGIONI
R < &Y

Al b
E = "Y" intercept
R = 252, Region I
E = 3,5V

\% REGION IT
R = 802, Region II :%&Q /55
E = 4.0V \ \
\

Ve = 5.0V
0 10 40 50
- " OUTPUT CURRENT (mA)

Fy

"1" OUTPUT VOLTAGE (V)

4
_\\:

Figure 4-9

. The equivalent voltage source may be determined
"from the "Y" intercept of the curves for a given

power supply voltage (Vo). A "1" level equivalent
output circuit for a typical case is shown in Figure
4-9.



8HO00 Outputs (Active Pull-Up)

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

Figure 4-10

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

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

Expansion of 8000 Series Outputs (Collector Logic)

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

Figure 4-12

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

Allowed Values of R L for Collector Logic Elements

Collector logic can be implemented using the bare
collector elements 8415, 8417, 8471, 8481 and 8881.

" The 8417 element contains an optional 4.4 K ohm

pull-up resistor.

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

Vee Vee
? (8417 ONLY) Total leakage current I (1), ., =nI(1),+mI(1);
Av.AvAV_oR
34K ouT o
Sk n = Number of commoned collectors (driving
- ;
y 1 gates)
- ouT
m = Number of fan-outs (driven gates)
34K
Vout Vee
= 3a I1 TOTAL 7
847! . . $4K 4
. 848 1 gzl; “r.‘lllo b3
v 1 nl= |
& = Viomin
R Vee = VioMm
I L MAX nIl +miy
12K ‘
' STANDARD CONDITIONS
up L vcc = +5.0V
2. 111 = 25 pA
EE 12K 888 { !
I
]
Figure 4-11 Figure 4-13
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The minimum value of load resistance Ry, vy
is determined from the worst case maximum
logical "0'" state in which only one element is
sinking current. This condition is illustrated
below:

Vee

10omax T
<
W } $ 10

Vee - VO, Max

R =
LMIN ~ 1O, yax - ®10;

STANDARD CONDITIONS

me

1

D .1V, !=5.0V
h— 2 - cc
2. 10;=0.8mA

3 B

1

l

|

= MAX. SINKING

CAPABILITY OF ONE
DRIVING GATE

10, Max

Figure 4-14

Knowledge of the range of possible values of Ry,
for any combination of commoned collectors and
total fan-outs (F.O.'s) is of extreme importance
in any collector logic oriented system. Figures

4-15 through -17 for the bare collector gates .

8415/17, the 8471/81 and the 8881, respectively,

will enable the system designer to choose Ry, for .

any combination of commoned collectors, number
of fan-outs, speed and power consumption.

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

To use the curves in Figures 4-15 through -17,
draw a horizontal line out from the vertical axis
at the level of the required number of fan-outs
(m). Extend the line until it intersects the
Ri, MAX line for the required number of com-
moned collectors (n). The line will also inter-
sect the Ry, MIN curve. Drop a vertical from
where it intersects the Ry, N curve and
another from where it intersects the Ry, MAX
curve. The range of values between these ver-
ticals on the Load Resistor axis is the full range
of Ry, for those n and m values. (Example: for
the 8415, Figure 4-15, if m = 5and n= 4, Ry,
ranges from 1.1KQ2 to 4.9K.)

m = NUMBER OF FAN-OUTS
n = NUMBER OF COMMONED COLLECTORS
Vec =50V Tyr25°C

8415
10 | VOomax =038V Ty
T00max =8.2mA (84I5) AND 72mA R !
(8417) LMIN | 8417
~ 10; =0.8mA (STANDARD 10,=72mA
e “BeL Fo) | 1 z
[
3 | miys Yee™V00MAX . Fum Luax
i LMIN® Oomax - mIO
e I -V
R weny e SecViomin
$ et 444 LMAX® TrigemI;
«©
8 1
4
: | RANGE OF R Vigwin* 38V
2 L |
FOR EXAMPLE | Tig* 40uA
m=5,n=4 11;225p4

TV
. :'z'so of | \; 2 N0
M MaX 1

102 103 104 108
LOAD RESISTANCE -R~{Q)

Figure 4-15 — Allowed Values of Ry, for the 8415

and 8417

2 T L | I

m=NUMBER OF FAN-OUTS

n=NUMBER OF COMMONED COLLECTORS

| Vee=s.0v | Rumin

VOouax=0.35V

IOomax “8.2mA

10; =0.8mA(STANDARD DCL F.0.)
—L 1 }

Rewax / W\\

L LR
RN

102 10% 104 105
. LOAD RESISTANCE-R ~(Q)

>
L~
>

s

I I | I / . Vee -Viom
3 g u . Vec=Voouax / \ Rw“"‘g'o‘"‘%%
1 LMIN®"T06-mI0, \ Vipmin=3.6V
Ze } / Tlp=25uA
u II; =25uA
['4

Wt

g

z.

z

——

Figure 4-16 — Allowed Values of Ry, for the 8471

and 8481

24

m = NUMBER OF FAN-QUTS I
n = NUMBER OF COMMONED COLLECTORS
Vee =50V
20 | VOgmax = 0.40V 4 =
100Max *I7.0mA

y
FLMIN® TOomgax—mIO;

o
8
-
3

Ruma _
\ e e
\ \ \\ oy
Vipmin = 2.8V
Tg=25ul
- k | Ihe-28ua
Rumax |
\ ol | N >

102 103 - 10? ) 10°
: LOAD RESISTANCE -R -{(Q)

NUMBER OF FAN-OUTS (m}
~

> ®
____________———1

Figure 4-17 — Allowed Values of Ry, for the 8881



8440, 8840, 8848 AND-OR-INVERT Gates

These gatesprovide the collector logic function, that
is, they give an output f = AB + CD. The 8806 input
expander may be used with the 8840 and the 8848
(but not the 8440) to expand logic capability. Input
éxpansion of these devices will decrease the 0" in-
put threshold voltage in accordance with this curve.

o

-
Vecr47S VOLTS
TEMPs 25°C

SN

"0" THRESHOLD DECREASE (mV)

-50 . A N
0 2 4 6 8 10 2 14 6 8 20
NUMBER OF EXPANDERS . | AWt
Figure 4-18

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

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

4-6

fy= = ABC+DE + FG + HI+ JKL*MN +OP +OR

AW-A-1006

Figure 4-19




BINARIES

8000 SERIES BINARY REFERENCE TABLE

* Dual — Two Binaries per pkg.
Single — One Binary per pkg.
AC — Capacitive Coupled Input
DC — Gated Input (Threshold)
M-S — Master Slave
SC — Stored Charge |

** Unused J-K, RS, D Inputs should be
handled the same as unused gate
inputs, except 8825 J and K should
be tied to ground.

CLOCK
: TRIGGER-
NO. FUNCTION ORGANIZATION g SEPARATE/ SYNC 1NPUTS ASYNC INPUTS USAGE
* SLOPE COMMON *k ' *okk
8424 RS/T Dual AC Negative Separate _ﬁc EX Rp General Purpose
8425 RS/T - Dual AC Negative Common | R. S, R, (Common), S | General Purpose
; o . = = Sync Counters
8821 , JK Dual M—S ’ Negative Common J K Rpy (Common), Sp Control F /F
8822 XK | Dusl - Negati Separat JK R Syne Counters,
| a - egative eparate D Control F/F
‘ : : . = = Sync Counters
8824 JK Dual M-8 Negative Separate JK RD SD Control F/F
8825 JK " Single DC Positive — JJT KKK Rp S Control F/F
. - X = High Speed
8826 JK Dual AC ’ Negative . Separate JK o RD Sync Counters
. = - High Speed
8827 JK v Dual AC Negative Common JK RD(Common), SD Sync Counters
N - = Shift Reg
8828 D Dual DC Positive Separate D Ry, SD | Sync Reg
8829 JK . Single DC Negative —_ JJJ KKK I_tD, §D Control F/F
8H20 JK Dual Sé ' Negative Separate JK ) ﬁD Very High Speed
8H21 JK Dual SC Negative Common JK §D (Common) §D Very High Speed
8H22 JK Dual SC Negative Separate JK }—ID, §D Very High Speed
NOTES:

*xx Unused S, and R[; inputs should be handled

the same as unused gate inputs. -

4-7




RELATIONSHIP OF BINARY TYPES

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

From RS/T: To J-K:
qgs Q
gr ¢ ao
!
To D: i \ To T
= o
: R 9o R .3
A -
cm
From J-K:
o—v
ok
3 cﬁ—o
|
From D: To T;
oo Q
o—p (]
o ’ i ]
CLOCKING
8424, 8425

The 8424 and 8425 binaries (shown in Figure 4-20)
respond to the negative-going edge of the clock pulse.
The recommended clock pulse waveform is a normally
low-riding, positive-going pulse of 2.5 volts ampli-
tude, 100 nanoseconds wide, with a fall time of less
than 75 nanoseconds. A protective diode is included
at the clock input to limit positive excursions of the
clock line to about 0.5 volts above the power supply,
and to limit negative excursions to about -30 volts.
The current in this diode should be limited to 10 mil-
liamps on positive excursions and 1 milliamp on
negative excursions. ‘ '

In counters and shift registers, the 8424 and 8425 will .

typically operate to frequencies. of 12 MHz.

o

|
|
{
|
|
|
|
|
|
|
|
|

Rp

_______ —_———
§D available on 8425 only
(2 per package)

8424-8425

Figure 4-20 — Binary Logic Equivalent
8821, 8822, 8824

Thesebinaries (shown in Figure 4-21) are DC coupled,
master-slave J~-K binaries which respond to the
negative-going edge of the clock pulse. The clock
pulse should be 2 minimum ow 20ns wide. Trigger-

.ing is independent of clock pulse fall time. The

master section of thebinary is enabled when the clock
is high and will accept the J and K information at its
inputs which must remain stable while the clock line
is high. The information is transferred from the
master to the slave when the clock pulse falls.

8821 — 8822 — 8824
NOTE: The direct set input not available on 8822.

Figure 4-21

8825, 8328
The 8825 (Figure 4-22) and 8828 (Figure 4-23) re~
spond to the positive-going edge of the clock pulse.
The logic inputs are locked out once the clock is high,
thus preventing more than one transition of the binary
per clock pulse.

8825 Sp Ry

1
: & =

Figure 4-22




8828

ol

CLOCK

DATA ©

AW-A-0I39

Ro ©

(2 per package)

Figure 4-23

8826, 8827

The 8826 and 8827 (Figure 4-24) respond to the
negative-going edge of the clock input. The recom-
mended clock pulse waveform is a positive-going
pulse that is at least 10 nanoseconds wide at the 2.4-
volt level, and has a fall time of less than 50 nano-
seconds. If the amplitude is 3.6 volts, the fall time
should be less than 75 nanoseconds. The clock pulse
width must be limited to 1.0 microseconds maximum
when the J and/or K inputs are a logical '"0". For
example, there is no restriction on the maximum
pulse width of the 8826 when it is being used as a
ripple counter, since the J and K inputs are both ata
logical 1" level. : ‘

8826/8827

o1
o

CLOCK

Figure 4-24

8829

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

4-9

8829

CLOCK

B3

Figure 4-25

8H20, 8H21, 8H22

These binaries are triggered on the negative-going-
edge of the clock pulse. The recommended wave-
form is a positive-going pulse at least 10 nano-
seconds wide at the 2.4 volt level, with a maximum
fall time of 200 nanoseconds. A typical logic dia-
gram for these devices is shown in Figure 4-26.

8H20, 8H21, 8H22

0

Figure 4-26

SYNCHRONOUS INPUTS
8424, 8425

The logic levels to R, and §, inputs should be at
their final values before the clock pulse rises and
should remain stable while the clock pulse is high.
(For logic diagram, see Figure 4-20.)



If the T{c andSclogic is to be changeti when the clock

is high (refer to Figure 4-27), two factors must be °

considered: the device driving the clock must have
a low enough source impedance to supply sufficient
charging current so that changing the S and R¢ in-
puts will not cause false triggering through the
capacitors. (Devices in the 8000 Series with active
pull-up outputs are recommended.) Second, if the
clock line is normally high, the logic lines should be
stable for at least 1.5 microseconds before the fall
of the clock.

LOW RiDING *V [\ \
CLOCK gy

HIGH RIOING *V—"""\ /~————\ /—
CLOCK gy

AW-A-1014

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

om

8424/
8425

am o o

AW-A-1015

=AB S =A+8

Rc*CD+EF

S
R CD+EF

Figure 4-28
8821, 8822, 8824

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

8825, 8829

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

8826, 8827

Logic levels at the J and K inputs should be stabilized
at a logical "1" or "0 level before the clock pulse
rises and should remain stable until the clock pulse
falls. (For logic diagrams see Figure 4-24.)

8828

Logic levels to the D input must be stabilized at a
logical "1" or "0" 20 nanoseconds before the clock
pulse rises. The D input is locked out approximately
10ns (one gate delay) after the clock pulse exceeds
the clock input threshold. The D input must there-
fore remain stable for 10 nanoseconds after the
clock pulse rises. (For logic diagram see Figure
4-23.) ;

8H20, 8H21, 8H22

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

ASYNCHRONOUS INPUTS
8424, 8425

The direct SET (Sp) and RESET (Rp) inputs are acti-
vated by the "0'" logic level. (For logic diagram see
Figure 4-20.) If the clock falls when S and Rp are
both low, a positive-going spike of approximately 120
nanoseconds and 2.6 volts amplitude will appear on
the Q output. Conversely, if the clock falls when both
R and Spare low, a positive-going spike will appear
on Q. When not used the Rp or Sp input should be
tied to Vge. The Rp input may also be connected to
the Q output if this is more convenient. This con-
nection must be considered a loss of 1 for the "1"
level fan-out and negates the output isolation.

8821, 8822, 8824

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

8825

A logical "0" on the Sy line sets the Q output to a
logical "1". (For logic diagram see Figure 4-22.)
A logical ""0" on the Rp) line resets the Q output to
logical "0'". The clock input must be low when acti~
vating Sy and Rpy. If the clock is high when activating
these two inputs, both outputs may go to logical "0".

In addition, when Spy or Rpy are subsequently reacti-
vated, the binary will return to its original state
(prior to RD or SD activation ).

4-10




8826, 8827

A logical "0" on the RESET (Rp) line resets the Q
output to a logical '"0". (For logic diagram see Fig-
ure 4-24.) For the 8827, the SET (Sp) line sets the
Q output to a logical "1". The Ry, and lines may

be activated regardless of the state of the clock. If

the clock falls while R, is a logical "0" and J is a
logical ""1", a positive-going spike approximately 150
nanoseconds wide will appear at the Q output. If the
clock falls when K is a logical "1" and Sp is a logical
0", the positive-going spike occurs on Q.

8828, 8829

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

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

8H20, 8H21, 8H22

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

MONOSTABLE MULTIVIBRATOR

8162 MULTIVIBRATOR

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

Ry IVcc
500033KS ISKS3KS  |SKS  $I5K 15K .su%jon
10pf Ry
;

Ry (i‘k}

2T

e
! AW-A-0TII
1 10K = 68pf
=1 “—Kj
e
one TRIGGER
GATE} _i. INPUT L
GROUND e = (T) =

* ISOLATION DIODES

NOTE: COMPONENT VALUES SHOWN ARE TYPICAL.

Figure 4-29

The 8162's clock can be driven by an 8000 Series
element; the input is considered to be 2 AC loads (100
picofarad). The clock pulse width should be at least
50 nanoseconds wide, with a fall time of less than 75
nanoseconds.

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

The 8162 provides complementary outputs with passive
3K-ohm pull-up resistors. This allows collector logic
with the DCL bare collector gates (see discussion of
8415, 8417, 8471, 8481 and 8881 gates).

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

The 8162 design employs a 30 picofarad timing
capacitor and an optional 1.5K-ohm timing resistor.
The output pulse width may be varied by appropriate
connections at the Ct’ R & Ry and R—y— terminals.

Use the following equations to obtain a desired pulse
width:



with internal resistor R, connected to Veer
PW = (0.85)(Cx + Cint)(10™° sec/uf)

with external resistor Ry (> 1KQ) paralled
with internal resistor Ry connected to Vpe:

(0.85)(Cx + Cint)(Ry) msec/uf)
- 1.5K + R}

 with external resistor Ry (0.5K2< R} <4.7KS)
connected between R and V., internal
resistor Ry not connected:

(0.85)(Cx + Cint)(Rx) msec/uf
W =
1.5K

4-12

where:

PW

int

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

= internal capacitance, typically 30pf.

external capacitance in microfarads
connected between CT and RT.

external resistor connected between
RT and Vc o




INTERFACE ELEMENTS

8T18 Interface Element

The 8T18 provides an interface from high level (30-
volt) inputs to low level (5-volt) outputs, and thus
complements the 8T80 and 8T90. A typical applica-
tion is shown below:

veey
HIGH VOLTAGE v Vee SOV
SUBSYSTEM R

OTHER
8000
LOGIC ) 1

OTHER
8

060
smie LoGIC

AW-a-1021

Figure 4-35*

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

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

8T80, 8T90 Interface Element

The 8T80 Quad 2-Input NAND Gate and the 8T90 Hex
Inverter provide low level (5-volt) inputs and high
level (30-volt) outputs. A curve of typical output
currents vs. saturation voltages at three temperatures
is shown below:

50

25°

Vg =50V
125°

/

)/
) /4
VA

/

A

o 0.2

40

—55¢
30

20

OUTPUT CURRENT (mA}

04 06 0.8 (K]
*0" OUTPUT VOLTAGE (VOLTS)
Figure 4-36
In designing for maximum current, the maximum de-
vice dissipation rating of 167 milliwatts at 125°C must
not be exceeded. Each gate draws 20 milliwatts from
the V,, power supply when turned on with "0" level
collector current. If all six inverters are on at the
same time, the device is dissipating 6 times 20 = 120
milliwatts. Therefore 167 minus 120 or 47 milliwatts
are available for collector circuit dissipation. The

sensitivity is typically 5mA/volt at a 1 volt collec-
tor saturation level. Additional applications may be
found in the "Sub-Systems' portion of this section.



SUB-SYSTEMS

Following are some typical sub-systems which can
be implemented with 8000 Series elements. Further
information on sub-systems may be obtained from
Signetics ‘Applications Department,

COUNTERS

‘Synchronous BCD Decade Up Counter

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

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

Synchronous BCD,Decéde Up-Down Counter

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

Asynchronous BCD Decade Up Counter (Low Power)

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

TRUTH TABLE

w

D A J 8 Jp €

8828 | 8825 Lik 8825 |

,,
=]}
=
o
o
>
~N
o

o mo~OoNORO~OlR
oloorrocormoo

o |locorrrRroooo|O
o jroocoooccocoo|l

CLOCK
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Figure 4-38
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Forbidden
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Figure 4-39
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Asynchronous Divide-By-16 Up Counter Synchronous Divide-By-32 Up Counter

This counter (shown in Figure 4-41) makes use of In this counter (see Figure 4-42), the first two
the 8828 Binary which is leading edge triggered. stages are implemented with dual J-K flip-flops as
The clock must therefore be driven by the Q output e
of the previous stage to perform the up count. If a 4
down count is required, the clock must be driven by the 8829, which requires no external gating because

the Q output of the previous stage. This applies to . . .
all leading edge triggered systems. Speeds of this of its built-in AND gates. The fifth stage, another

a part savings. The third and fourth stages utilize

8828 counter are typically 25MHz. 8829, requires only one external NOR gate.
A 8 ¢ 0
TRUTH TABLE
A B C D
0 0 0 o0
- 1 0 1] 0
1/4 0 1 [} 0
“—qSc, @ SCB Q Scc @ S D aQ é 1 1 0 o0
172 8424 /2 8424 172 8424 172 Baza e
= = - | 0 1 1 0
—dRe  Qlefi7a qRc Q| Rc = Q Re . Q1 1 1 1 o
C 8480, C C C 0 0 o0 1
T e T 9 10 o 1
(1] 0 0 0
CLOCK ——— ]
AW-A-1025
Figure 4-40
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A B c ) 3
e J
J Q V '] — @
V3
A 8 [_ €
hKS
_ _ s
Ko @ K ¢ @ Kic @
CLOCK I I T
~ v J .~ v 5
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Figure 4-42
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Binary Up-Down Counter

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

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

5-Bit Ring Counter, Self-Starting and Correcting

This ring counter (see Figure 4-44) features low
package count, high speed operation, and self-
starting and correcting. Self-starting and correcting
is accomplished by the gating structure in the feed-
back loop. The gates enter '0's into the A binary
until all inputs to the 8816 gate are "1's. At that
time, all binaries are in the "0" state execept the
binary that is not connected in the feedback loop.
The next clock pulse loads a '"1" into the A binary
which is the first state in the truth table. The
counter can be implemented with any dual J-K or
RS/T binaries.

DOWN o
uP I
CLEAR ’ —_—
1/4 8880 I 1/38870 I 1/3 8870 I
R R R
1748880 0 g 1/4 8880 °q 1/4 8880 o ————
8 c
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Q y c @ c @
1/4 8880 1/3 8870 1/3 8870
CLOCK IN CLOCK OUT
Figure 4-43
174 8880 1/2 8816
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Figure 4-45
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Twisted Ring Counters

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

To arrive at this configuration, use the following
procedure:

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

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

Counters in Cascade

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

f/2 £/10 £/20 P
l c, A D I—Cz A )

INPUT (f) ——C| 8280 c, 8280
quoA Dg D¢ Dp S Da Dg D¢ Dp

PRESET ‘

CONTROL

PRESET DATA PRESET DATA

Figure 4-46

Count, Store and Decode

The count, store, and decode operation illustrated in
Figure 4-47!shows the suitability of the 8280, 8281,
8270, 8271, and the 8T01 for these purposes. The
parallel transfer to the storage element can be made
synchronous with the clockand accomplisha parallel
transfer during the normal counting interval of the
counter. This technique is sometimes used to obtain
time differences since the count stored can later be
subtracted from the final count of the counter; or it
can be decoded and displayed as shown.

Variable Modulus Counter

Both the counting and the unique parallel entry capa-
bilities of the 8280 and 8281 counters are utilized in
the variable modulus counter as shown in Figure 4-
48. A variable modulus counter is one which can be
made to count by any number. For the counter shown,
any modulus between 1 and 160 may be used. Larger
moduli require only an increase in the number of
counting elements. )
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INDICATORS
TO DECODER
8701 ——A——
y — ENABLE DATA A c 3}
C L_ SHIFT 8270/827I
¢,8280/828I R CLOCB Dg bg D
STORE “——ds 0 Dg D¢ D _l a O )
b . i
) co® B CD
C28280/628! 10 c, 8280/828 | 4. TO
COUNT ¢y’ Roo—-bvcc s Dy Dg D Dp Vee
S0, Dg D¢ 0 l—-
1111 ot T E L
CLEAR
Figure 4-47
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The Variable modulus is attained by using the last
count in the natural sequence of the counter to force
the counter to a state corresponding to the first
count in the sequence of the desired length. For ex-
ample, if we want to divide (count) by 17, we would
have to detect the 159th count and force the counter
to reset to 142 before the next clock. To do this, we
make use of the parallel inputs by simply coding the
desired starting number into them., The specific
operation is as follows: As indicated earlier, the

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

i ‘ Fi 4-50 sh a left-right shift register, with
In Figure 4-49, shift registers are implemented igure ows a leti-rlg &

with RS/T, J-K, or D binaries. This function may parallel entry that is implemented with the 8270 and

also be implemented with the 8270 or 8271 shift 8271 shift registers, and 8840 and 8880 gates.
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PARALLEL BINARY ADDER

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

PARALLEL COMPARATOR

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

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

DECODERS

Serial and Parallel Gray-To-Binary Decoders

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

The Signetics Linear Product Line provides all of the most frequently
required circuit functions.

Linear products are generally available in both Military and Commer-
cial temperature ranges and in a wide variety of package types.

SENSE AMPLIFIERS

OPERATIONAL AMPLIFIERS

PHASE LOCKED LOOP

528 (4 Channel Plated Wire)
7520 through 7525 (Core)

516 (Differential IN/OUT)
531 (High Siew Rate)

533 (Micro Power)

536 (FET Input)

537 (Precision)

561 .01Hz to > 30MHz

560 Operating Frequency
562 Sensitivity 300uV

51A1 (LM101A)

Operating Frequency
565 .001Hz to 500kHz

Sensitivity 1 mV

5101 (LM101) 566
5107 (LM107) 567
51A8 (LM108A)
5108 (LM108)

(Function Generator)
(Tone Decoder)

COMPARATORS

5556 (MC1556)
5558 (Dual)

518 (Adjust Sinking)

5709 (uA709)
5740 (LA740)
5741 (uA741)

526 {High Speed) 5748 (uA748)

529 (Ultra High Speed)

5710 (L A710)

5711 (0A711)

CORE DRIVERS

75324 (SN75324)

75450 (SN75450) AMPLIFIERS MULTIPLIE‘RS/DEMODULATORS

75451 (SN75451) 1 T

76452 (SN75452) VIDEO 5595 (MC1595) 4 Quad multiplier
501 5596 (MC1596) Balanced modulator
5733 (uA733) 5111 (LM2111) Limiter~Detector

DIFFERENTIAL
515

511 (Dual)
RF/IF

. VOLTAGE REGULATORS

510 (Dual)

550
5109 (LM109)
5723 (uA723)

POWER DRIVER
540




'SECTION V-SURE*PROGRAM

The Signetics SURE* Program consists of a com-
bination of 100 percent and statistical sample tests
designed to assure specified performance, continu-
ing uniformity, and long term reliability in Signetics
products. These tests are made regularly at no
extra cost to the user and are performed in addi-
tion to the 17 quality assurance inspections and tests
to which every circuit is subjected before final seal.
The tests, tabulated below for the specifier's con-
venience, are performed in accordance with the

following conditions, sequence, and schedules on '

equipment calibrated to meet all requirements of
MIL- Q-9858A and MIL-C-45662A.

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

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

Group B Inspection shown in Table III is a com-
plete environmental series in accordance with MIL-
S$-19500 and MIL-STD-750. These tests are per-
formed once in every 28-day manufacturing period
on a production lot of a representative circuit type.
The circuit type selected each period is changed
routinely and is representative of all structurally
similar devices produced on the same line by the

, same processes during that period. A summary

of .these test resilts is available: on request at the
tlme of order placement.

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

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

*Systematic Uniformity and Reliability Evaluation

TABLE | — 100% PRODUCTION SCREEN TESTS
Thermal Shock: "5 c&cles; 60 seconds at 0°C, 60 seconds at 100°C, transfer time 5 seconds (J, Q, and R packages only)
Centrifuge: yy axis; 30,000 g minimum (J, Q, and R packages only)
Hermeticity: - Gross leak test (J, Q,and R packages only)
Above series performed prior o FINAL ELECTRICAL TESTS
TABLE 11 — GROUP A, PRODUCT ACCEPTANCE TESTS
SUB- INSPECTION
GROUP TEST CONDITIONS LIMITS AQL LEVEL
A-1 Visual and Mechanical Inspection Per MIL-STD-7 50, Method 2071 Note 2 1.0% I
A-2 DC Parameters T = +25°C; Note 1 Note 2 1.0% I
A-3 DC Parameters T = +25°C; Notes 1, 3 Note 2 1.0% o
A-4 DC Parameters T = +125°C; Note 1 Note 2 1.0% o
A-5 DC Parameters T = -55°C; Note 1 Note 2 1.0% o
A-6 AC Parameters T = +25°C; Note 1 Note 2 1.0% i
“TABLE 11— GROUP B, ENVIRONMENTAL QUALIFICATION TESTS PER MIL - S - 19500D
SUB- MIL-STD-750 T ) MAX. ACCEPTANCE
GROUP TEST CONDITIONS METHOD LIMITS LTPD NUMBER
B-1 Physical Dimensions 2066 - 15 1
B-2 DC Parameters Per GROUP A, SUB-GROUP 3 Notes 2, 3
Solderability All terminals 2026
Temperature Cycling 10 cycles, Tmax=+175°C 1051
Thermal Shock Tmin=-70°C 1056
. Tmax=+100°C.
5 cycles, 1 minute at each extreme
Transfer time = 5 sec. max.
Moisture Resistance Omit initial conditioning 1021 15 1
Electrical End Points | Per GROUP A, SUB-GROUP 3 Notes 2, 3
FAILURE CRITERIA "1" Input Current 10X Initial Value for DTL
' : 5X Initial Value for TTL
"1" Output Voltage +20% Initial Value
"0" Input Current +20% Initial Value
"0" Qutput Voltage +0.1V
Expansion Node Current (as applicable) +20% Initial Value
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SUB- MIL-STD-750 iy . ) MAX. ACCEPTANCE
GROUP TEST A CONDITIONS METHOD LIMITS LTPD NUMBER
B-3 DC Parameters Per GROUP A, SUB-GROUP 3 Notes 2, 3
Shock 1500g; 5 blows ea. X1, y1,21; 0.5ms 2016
Vibration Fatigue 30 g; non-operating 2046
Vibration, Var. Freq. | 30 g; 2056 15 1
Acceleration 30,000 g; 1 min. ea. x1,y1,21 2006 .
Electrical End Points | Per GROUP A, SUB-GROUP 3 Notes 2, 3
FAILURE CRITERIA Same as B-2
B-4 Terminal Strength Test Condition E; weight = 4 oz. 2036 .
Hermeticity * Per MIL-STD-202, Method 112C . :
Small Leak Condition C; Procedure 111A 5 x 10~8 cc/sec. max. 15 1
Large Leak Condition A; Ethylene Glycol
B-5 Salt Atmosphere | .1041 ) 15 1
B-6 DC Parameters Per GROUP A, SUB-GROUP 3 Notes 2, 3
Storage Life 1000 hours at Ty, =+150°C 1031 A=15
Electrical End Points | Per GROUP A, SUB-GROUP 3 Notes 2, 3
FAILURE CRITERIA Same as B-2 .
B-7 DC Parameters Per GROUP A, SUB-GROUP 3 Notes 2, 3
Operating Life 1000 hours at Ty in=+125°C; 1026 !
Dynamic operating at 100 KHz A=10
Electrical End Points Per GROUP A, SUB-GROUP 3 Notes 2, 3 .
FAILURE CRITERIA Same as B-2
TABLE |V - GROUP C, DESIGN TESTS
SUB- INSPECTION
GROUP TEST CONDITIONS LIMITS : AQL LEVEL
Cc-1 DC Parameters Note 1 Note 2 | 1.0% s
c-2 AC Parameters Note 1 Note 2 1.0% I

OPTIONAL HIGH RELIABILITY SCREENING

To maximize reliability in critical applications the 2. First letter of part number is R, i.e., RE180J.
Optional High Reliability Screening Series of Table V

provides for 100 percent screening at extra cost. ]
This series eliminates the necessity for special 3. Individual device variable parameter test data
specifications, minimizes cost and provides the supplied with each shipment.

shortest possible delivery time. This series is

applied after the normal GROUP A acceptance

tests. Circuits subjected to this PRECONDITION-

ING SERIES are clearly distinguishable from stand- Consult your local representative for price informa-
ard products in the following ways: tion. Device types should be specified with R pre-

fixes when ordering.
1. Individual serial number on each circuit.

TABLE V — OPTIONAL HIGH RELIABILITY SCREENING

MIL-STD-750
’ TEST CONDITIONS METHOD LIMITS LEVEL
Thermal Shock Tmin = -70°C 1056 100%
Tmax= +100°C
5 eycles; 1 minute at each extreme
Transfer Time = 5 sec. max. -
Mechanical Shock 1500 g; 5 blows y3; 0.5ms (G, J, K packages only) 2016 100%
Centrifuge 30,000 g, y1 (G, J, K packages only) 2006 ' 100%
Hermeticity * Per MIL-STD-202, Method 112C ~100%
Small Leak Condition C, Procedure OI a 5 x 10~8 cc/sec.
Large Leak Condition A, Ethylene Glycol
Visual Inspection 2071 . 100%.
DC Parameters Per GROUP A, SUB-GROUP 3; Record Data ’ Notes 2, 3 100%
Capacitor Stress 24 hours; Tpyjp = +125°C; DC Condition ’ Note 4 100%
Operating Burn-In 168 hours, +12. hrs. - 0 hr.; Tpjy = +125°C 1026 100%
' Dynamic operation at 100KHz
DC Parameters Per GROUP A, SUB-GROUP 3; Record Data Notes 2, 3 100%
Apply failure criteria
GROUP A Sample lot per Table II and perform Note 2 A.Q.L. =1.0%
A-2, A-4, A-5 and A-6 tests. ’ Level II
X-Ray Per Signetics Specification 871004 100%
Visual Inspection 2071 100%

Notes:

1. All test equipment calibrated to meet requirements of MIL-Q-9858A and MIL-C-45662A.

2. Detailed tests, conditions, and limits applicable to each sub-group are given in data sheet ELECTRICAL CHARACTERISTICS table.

3. These specific tests are used to determine Electrical End Points as required in GROUP B and OPTIONAL PRECONDITIONING SERIES.
4. Applicable only to device types incorporating MOS capacitors.

* For silicone molded package integrated circuits, the MIL-STD-202, Method 112 hermeticity tests are not employed due to the product's solid
package construction. For subgroup B4, a l-hour, 50 psi detergent bomb test has been incorporated into the SURE Program for this product.
Test methods are being evaluated in order to determine a suitable nondestructive seal integrity test for inclusion into the Table V 100 screen-
ing series.
Printed in U.S. A.
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SIGNETICS SALES OFFICLES

FIELD SALES OFFICES

« New England Regional Sales Office: Miller Building, Suite 11.
594 Marrett Road, Lexington, Massachusetts 02173
Phone: (617) 861-0840 TWX: (710) 326-6711
Upstate New York: 2102 Euclid Ave., Syracuse, 13224
Phone: (315) 437-6634 TWX: (710) 541-0410

Atlantic States Regional Sales Office: 2460 Lemoine Ave., Fort Lee.
New Jersey 07024
Phone: (201) 947-9870 TWX: (710) 991-9794
Florida: 3267 San Mateo, Clearwater, 33515
Phoné: (813) 726-3469 TWX: (810) 866-0437
Maryland: Silver Springs
Phone: (301) 946-6030
P yivania and hern New Jersey: Oakwood Drive, Medford.
New Jersey 08055
Phone: (609) 665-5071
Virginia: 12001 Whip Road, Reston, 22070
Phone: (301) 946-6030
Central Regional Sales Office: 5105 Tollview Drive, Suite 209,
Rolling Meadows, lllinois 60008
Phone: (312) 259-8300 TWX: (910) 687-0765
Northwest Regional Sales Office: 811 E. Arques, Sunnyvale, Ca. 94086
Phone: (408) 739-7700 TWX: (910) 339-9220
(408) 736-7565 (910) 339-9283

Southwest Regional Sales Office: 540 Hollywood Way,
Burbank, Calif. 91505

Phone: (213) 846-1020 TWX: (910) 498-2228
California: P.O. Box 788, Del Mar, 92014

Phone: (714) 453-7570

California: P.O. Box 1236, Huntington Beach, 92647
Phone: (714) 540-9420 (213) 846-1020

REPRESENTATIVES

ALABAMA
Huntsville 35801: Compar Corp., 904 Bob Wallace Ave., Room 114
Phone: (205) 539-8476

ARIZONA A
Scoltsdale 85252: Compar Corp., 84 West 1st Street
Phone: (602) 947-4336 TWX: (910) 950-1293

CALIFORNIA

Palo Alto 94303: Components Unlimited, 1020 Corporation Way
Phone: (415) 961-9064

San Diego 92123: Celtec Company, Inc., 8799 Balboa Avenue
Phone: (714) 279-7961 TWX: (910) 335-1512

CANADA

Toronto 150, Ontario: Canadian General Electric Company, Ltd.,
Electronics Components Department, 189 Dufferin Street

Phone: (416) 537-4481 TELEX: 0221360

COLORADO

Denver 80216: Elcom; 4783 South Quebec

Phone: (303) 771-6200 TWX: (910) 935-0710
CONNECTICUT

Hamden 06518: Compar Corp., P.O. Box 5204

Phone: (203) 288-9276 TWX: (710) 465-1540

FLORIDA

Altamonte Springs 32701: WMM Associates inc., 515 Twoh ct.
Phone: (305) 831-4645

Clearwater 33516: WMM Associates Inc., 1260A S. Highland Ave.
Phone: (813) 446-0075

Pompano Beach 33060: WMM Associates Inc., 721 South East 6th Terrace
Phone: (305) 943-3091

INDIANA

indianapolis 46250: R. H. Newsom Associates, 6320 Woburn Dr.
Phone: (317) 849-4442

KANSAS

Overland Park 66207: P Mankus A i Inc., P.O. Box 6264
Phone: (913) 381-0004 TWX: (910) 749-6473

MARYLAND

Baitimore 21207: Doss Electronics Inc., 6660 Security Bivd.
Phone: (301) 944-1900 TWX: (710) 862-9162
MASSACHUSETTS

Newton Highlands 02161: Compar Corp., 88 Needham Street
Phone: (617) 969-7140 TWX: (710) 335-1686

MICHIGAN

Detroit 48224: Skip Greiner Associates, 15318 Mack Avenue
Phone: (313) 882-7570, (313) 882-1880 TWX: (810) 221-5157
MINNESOTA

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

Phone: (612) 922-7011

MISSOURI

Hazeiwood 63042: Penzner-Mankus Associates, Inc., 400 Brookes Lane
Phone: (314) 731-4334 TWX: (910) 762-0602

SOUTHERN NEW JERSEY AND PENNSYLVANIA
Haddontfield, N.J. 08033: Compar Corp., 15 Potter Street
Phone: (609) 429-1526 TWX: (710) 896-0679

NEW MEXICO :
Albuquerque 87110: Compar Corp., 2129 San Mateo, N.E.
Phone: (505) 265-1020 TWX: (910) 989-1659

METROPOLITAN NEW YORK
Manhasset 11030: Win-Cor Electronics Sales Corp., 75 Plandome Road
Phone: (516) 627-9474 TWX: (510) 223-0807

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

NORTH CAROLINA
Winston-Salem 27101: Compar Corp., 1106 Burke Street
Phone: (919) 723-1002 TWX: (510) 931-3101

OHIO

Dayton 45405: Compar Corp., P.O. Box 57, Forest Park Branch
Phone: (513) 878-2531

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

Phone: (216) 333-4120 TWX: (810) 421-8396

TEXAS

Richardson 75080: Semiconductor Sales A ciat
312 North Central Expressway, Suite 213

Phone: (214) 231-6181 TWX: (910) 867-4737

UTAH
Salt Lake City 84111: Eleom. 445 East 2nd South
Phone: (801) 355-5327 TWX: (910) 925-5607

WASHINGTON

Bellevue 98004: Western Technical Sales,
10843 N.E. 8th Street, Room 210, Fraser Bldg.
Phone: (206) 454-3906 TWX: (910) 443-2309

DISTRIBUTORS

CALIFORNIA

Burbank 91504: Compar Corp., 2908 Naomi Avenue
Phone: (213) 843-1772 TWX: (910) 498-2203
Burling 94010: Compar Corp., 820 Airport Bivd.
Phone: (415) 347-5411 TWX: (910) 374-2366

Culver City 90230: Hamilton Electro Salés, 10912 W. Washington
“ Phone: (213) 870-7171  TELEX: 677-100, 674-381, 674-354

El Monte 91731 G.S. Marshall, 9674 Telstar Avenue
Phone: (213) 686-1500 TWX: (910) 587-1565

Los 'Angeles 90022: KT/Wesco E‘leclronics, 5650 Jillson Street
Phone: (213) 685-9525 TWX: (910) 580-1980 .

Mountain View 90230: Hamilton/Avnet Electronics, 340 East Mlddlefleld Rd

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

Paio Alto 94303: Wesco Electro , 3973 East Bayshore Road
Phone: (415) 968-3475 TWX: (910) 379-6488

San Diego 92111: G.S. Marshall, 7990 Engineer Road, Suite 1
Phone: (714) 278-6350 TWX: (910) 587-1565

San Diego 92123: Kierulft Electronics, 8799 Balboa Avenue
Phone: (714) 278-2112  TWX: (910) 335-1182

CANADA

Downsview, Ontario: Cesco Electronics, Lid., 24 Mamn Ross Avenue
Phone: (416) 638-5250

Montreal, Quebec: Cesco Electronics, Lid., 4050 Jean Talon West
Phone: (514) 735-5511 TWX: (610) 421-3445

Ottawa, Ontario: Cesco El ics, Ltd., 1300 Carling Avenue
Phone: (613) 729-5118 )

Quebec: Cesco Electronics, Ltd., 128 St. Vallier Street

Phone: (418) 524-3518

COLORADO

Denver 8021€: Hamilton/Avnet Electronics, 1400 W. 46th Avenue
Phone:; (303) 433-8551 TELEX: 45872

FLORIDA o

Hollywood 33021: Hamilton/Avnet Electronics, 4020 No. 29th Avenue
Phone: (305) 925-5401 TELEX: 51-4328 .

Orlando 32805: Hammond Electronics, 911 West Central Blvd.
Phone: (305) 241-6601 TWX: (810) 850-4121

ILLINOIS . oo
Eimhurst 60128: Semiconductor Specialists, Inc., 195 Spangler Avenue
Elmhurst Industrial Park o
Phone: (312) 279-1000° TWX: (910) 254-0169

Schiller Park 60176: Hamilton/Avnet Electronics, 3901 Pace Court
Phone: (312) 678-6310 TELEX: 728-330

MARYLAND .

Hanover 21076: Hamilton/Avnet Electronics, 7255 Standard Drive
Phone: (301) 796-5000 TELEX: 879-68

Rockville 20850: Pioneer Washington Electronics, Inc., 1037 Taft Street
Phone: (301) 427-3300




MASSACHUSETTS . o

Buyrlington 01803: Hamilton/Avnet Electronics

207 Cambridge Street

Phone: (617) 272-3060 TELEX: 9494~61

Needham Heights 02194: Kierultt/Schley, 14 Charles Street

Phone: (617) 449-3600 . TWX: (710) 325-1179 .
MICHIGAN

Detroit 48239: Hamilton/Avnet E) ics, 8900 Tel h Road
Phone: (313) 528-1000 .

Detroit 48240: Semiconductor Spcclallsls, lnc 25\27 W. Six Mile Road
Phone: (313) 255-0300 TWX: (910) 254-0169

MINNESOTA , ‘
Minneapolis 55420: Semiconductor Specialists, Inc., 8030 Cedar Ave.. S.
Phone: (612) 884-8132

MISSOURI
Hazelwood 63042: Hamiiton/Avnet Electronics, 400 Brookes Lane
Phone: (314) 731-1144  TELEX: 442348

NORTHERN NEW JERSEY ‘
Cedar Grove 07009: Hamilton/Avnet Electronics, 220 Little Falis Rcad
Phone: (201) 239-0800 TELEX: 138313

SOUTHERN NEW JERSEY AND PENNSYLVANIA

Cherry Hill, N.J. 08034: Hamilton/Avnet Electronics, 1608-10 W. Mariton Pike
Phone: (609) 662-9337 TELEX: 834737

Cherry Hill, N.J. 08034: Milgray-Delaware Valley, 1165 Marlkress Road
Phone: N.J. (609) 424-1300 Phila. (215) 228-2000 TWX: (710) 896-0405

NEW YORK

Buffalo 14202: Summit Distributors, Inc., 916 Main Street

Phone: (716) 884-3450 TWX: (710) 522-1692

Hauppauge, L.I. 11787: Semiconductor Concopts. Inc., Engineer Road
Phone: (516) 273-1234 TWX: (510) 227-6232

Woodbury, L. I. 11797: Harvey Radio, 60 Crossways Park West

Phone: (516) 921-8700 TWX: (510) 221-2184

New York 10011: Terminal-Hudson'Electronics, 23€ West 17th Street
Phone: (212) 243-5200 TWHX: (710) 581-3962

OHIO

Cleveland 44103: Pioneer Standard Electronics, 5403 Prospect Avenue
Phone: (216) 432-0010 TWX: (810) 421-8238

Kettering 45429: Arrow Electronics, 3100 Plainfield Road

Phone (513) 253-9176 TWX: (810) 459-1611

TEXAS

Dallas 75207: Hamilton/Avnet Electronics, 2403 Famngton Ave
Phone: (214) 638-2850 TELEX: 732359

Dallas 75220: Solid State Electronics Company, P.O. Bex 20299
Phone: (214) 352-2601 ‘ )

Houston 77019: Hamilton/Avnet Electronics, 1216 West Clay Street
Phone: (713) 526-4661 TELEX: 762589

Houston 77036: Universal Electronics, 5723 Savoy Street

Phone: (713) 781-0421

WASHINGTON
Seattle 98121: Hamilton/Avnet Electronics, 2320 Sixth Avenue
Phone: (206) 624-5930 TELEX: 32249

INTERNATIONAL SALES

EUROPEAN HEADQUARTERS:
Signetics International Corp., Zugerstrasse. 57
CH6340 Baar/Zug. Switzerland

Phone: 042/315544 TELEX: 78752

UNITED KINGDOM: o
Signetics International Corp., Trident House. Station Road. Hayes.
Middlesex. England ’ Phone: (01) 85&0202 TELEX: 262349

FRANCE:
Signetics S.A.R.L., 90 Rue Baudin. F 92 Levalois-Perret. France .
Phone: 739-85-80/ 739-96-40 ,TELEX: 62014

WEST GERMANY: :
Signetics GmbH, Ernsthaldenstrasse 17. D 7 Stuttgart 80. West Germany
Phone: (0711) 73-50-61 TELEX: 7255798

STOCKING DISTRIBUTORS

AUSTRALIA

Pye Industries L\d., Technico Electronics Division. 53 Camngton Rd..
Marrickville. Sydney, N.S.W.

Phone: 55-0411 TELEX: 790-21490

Pye Industries Ltd., Technico Electronics Division. 2-18 Normanby Rd..
South Melbourne. Vic.

Phone: 69-60-61 TELEX: 31240

WEST GERMANY

EBV Elektronik GmbH. Auqustenstrasse 79. D-8 Munchen 2
Phone: (0811) 52-43-40 48

EBV Elektronik GmbH. Mytiusstrasse 54. D-6 Frankfurt/Main 1
Phone: (0611) 72-04-16/8 TELEX: 413590

" EBV Elektronik GmbH; Scheurenstrasse 1. D-4 Dusseldorf

Phone: (0211) 8-48-46/7 TELEX: 8587267

“"Miitron" Miiller & Co. KG, Postfach 164, Bornstrasse 65. D-28 Bremen 1
Phone: (0421) 31-04-85 TELEX: 245-325

Dima-Elektronik, Karl Manger KG, Postfach 80 0744,
Robert-Leichtstrasse 43, D-7 Stuttgart-Vaihingen 80

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

Distron GmbH, 1000 Berlin 31, Wilheimsaue

Phone: 0311/870144 TELEX: 18.27-58

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

FRANCE ' !
S.A. Gallec Electronique, 78. Avenue des Champs-EIysées. Paris Be
Phone: 359-58-38/255-67-10/255-67-11

Elic 38, le Byreau Barisien S.A.R.L., 8-10 Avenue du Grand Sablon,
38-La Tronche

Phone: (76) 87-67-71 TELEX: 32-739

ITALY
Metroelettronica S.A.S., Viale Cirene 18, 1-20135 Milano
Phone: 546-26-41 TELEX: 33-168 Metronic

UNITED KINGDOM .

Quarndon Electronics Ltd., Slack Lane, Derby, Derbyshire

Phone: (0332) 3 26 51 TELEX: 37163 .

S.D.S. (Portsmouth) Ltd., Hilsea !ndustrial Estate, Portsmouth, Hampshire
Phone: 6 53 11 TELEX: 86114

Semicomps Ltd., 5 Northfield Industrial Estate, Beresford Ave.‘. Wembiey,
Middlesex Phone: (01) 903-3161  TELEX: 935243

SCOTLAND
Semicomps Northern Lid., 44, The Square, Kelso, Roxburghshire
Phone: 2366 TELEX: 72692

SWEDEN, NORWAY, FINLAND

A.B. Kuno Ki#iliman, Jarntorget 7, S-413 04 Gothenburg, Sweden
Phone: 17-01-20 TELEX: 21072

DENMARK

E. Friis-Mikkelsen A/S, Krogshojvej 51, DK-2880 Bagsvaerd
Phone: (01) 986333 TELEX: 2350

THE NETHERLANDS

-Mulder-Hardenberg, 10 Michelangelostraat. P.O. Box 7256, Ams!erdam

Phone: (020) 76 10 02 TELEX: 13131

JAPAN

Asahi Glass Co., Ltd., 1-2, Marunouchi, 2 Chome. Chiyoda-ku. Tokyo
Phone: 211-0411  TECEEX: 4616

SOUTH AFRICA

Indentronics Proprietary, Lid., Sheerline House, 24 Webber Street,
Selby, Johannesburg

Phone: 834-4971/2/3 TELEX: 43-7660JH

REPRESENTATIVES

S\_VEDEN, NORWAY, FINLAND
A.B. Kuno Kéillman, Jarntorget 7, S-413 04 Gothenburg. Sweden
Phone: 17-01-20 . TELEX: 21072

AUSTRALIA

Cdrning Australia, Technical Products Division, Room 13, Barden House,
Fetherston Street, Bankstown, N.S.W. 2200

Phone: 602-9011 TELEX: 21539

ISRAEL »
Talviton Electronics Ltd., 43 Ben-Jehuda Rd.. P.O. Box 3282, Tel-Aviv
Phone: 444572 CABLE Talvitko

JAPAN
Asahi Glass Co., Ltd., 1-2, Marunouchi, 2 Chome Chiyoda-ku, Tokyo
Phone: 211-0411  TELEX: 4616

SWITZERLAND )
Dewald AG, Seestrasse 561, CH 8038. Zurich
Phone: (051) 45-13-00 TELEX: 52012

INDIA _

Semiconductors Limited, Nagar Rd. Mile 4/5,
Ramawadi, Poona 14, Maharashtra

Phone: 25186 CABLE: Transducer

SOUTH AFRICA
Indentronics Proprietary, Ltd., Sheerline House. 24 Webber Street.

Selby, Johannesburg
Phone: 834-4971/2/3 TELEX: 43-7660JH
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