


DIGITAL 8000 SERIES TTL/MSI



Copyright 1972

SIGNETICS CORPORATION

Signetics Corporation reserves the right to make changes in the products contained in this book in
order to improve design or performance and to supply the best possible product.

Signetics Corporation assumes no responsibility for the use of any circuits described herein and
makes no representations that they are free from patent infringement.

25% to 50% recycled paper



SECTION

TABLE OF CONTENTS

TITLE

INTRODUCTION AND ORDER INFORMATION

Computer Applications for Signetics MSI and Interface Elements
DIGITAL FAMILY LINES

DESIGN CONSIDERATIONS

PACKAGE TYPES

PIN CONFIGURATIONS

ELECTRICAL CHARACTERISTICS

8200/01/02/03 Buffer Registers

8230/31/32 8-Input Digital Multiplexer

8233/34/35 2-Input 4-Bit Digital Muitiplexer

8241/42 Quad Exclusive-OR/Quad Exclusive-NOR

8243 8-Bit Position Scaler

8250/51/52 Binary-To-Octal/BCD-To-Decimal Decoder

8260 Arithmetic Logic Eiement

8261 Fast Carry Extender

8262 9-Bit Parity Generator and Checker

8263/64 3-Input, 4-Bit Digital Muitiplexer

8266/67 2-Input, 4-Bit Digital Multiplexer

8268 Gated Full Adder

8269 4-Bit Comparator

8270/71 4-Bit Shift Registers

8273 10-Bit Serial-in, Parallel-Out Shift Registers

8274 10-Bit Parallel-In, Serial-Out Shift Registers

8275 Quad Bistable Latch

8276 8-Bit Shift Register

8277 Dual 8-Bit Shift Register

8280/81 BCD Decade Counter/4-Bit Binary Counter

8284/85 Binary Hexadecimal and BCD Decade, Synchronous Up/Down
Counters

8288 Divide-By-Twelve Counter

8290/91 Presettable High Speed Decade/Binary Counter

8292/93 Presettable Low Power Decade/Binary Counter

8T01 Nixie Decoder/Driver

8T04 Seven Segment Decoder/Driver

8T05 Seven Segment Decoder/Driver

8T06 Seven Segment Decoder/Driver

8T09 Quad Bus Driver

8T10 Quad D-Type Bus Flip-Flop

8T13 Dual Line Driver

8T14 Triple Line Receiver

8T15 Dual Communications EIA/MIL Line Driver

8T16 Dual Communications EtA/MIL Line Receiver

8T20 Bidirectional One-Shot

8T22 Retriggerable One-Shot

8T23 Dual Line Driver

8T24 Triple Line Receiver

8726 Quad Bus Driver/Receiver

PAGE

OO WN =

13
21
23
29
33
39
43
47
51
57
61
65
71
75
79
81
87
89
N
95
99
101

107
111
117
123
129
131
135
139
143
147
151
155
159
163
167
173
175
179
183




SECTION

vil

11

TABLE OF CONTENTS (Cont'd)

TITLE

SCHOTTKY 82S MSI
82530/31/32 8-Input Digital Multipiexer
82533/34 2-Input 4-Bit Digital Multiplexer
82841/42 Quad E xclusive-OR/Quad E xclusive-NOR
82850/52 Binary-To-Octal/BCD-To-Decimal Decoder
82562 9-Bit Parity Generator and Checker
82566/67 2-Input, 4-Bit Digital Multiplexer
82S70/71 4-Bit Shift Register
82590/91 Presettable High Speed Decade/Binary Counter
BIPOLAR MEMORIES
8204/05 2048 Bit Bipolar ROM (256X8)}/4096 Bit Bipolar

ROM (572 X 8)
8220 8-Bit Content Addressable Memory (4X2 CAM)
8223 256-Bit Bipolar Field-Programmable ROM (32X8 PROM)
8224 256-Bit Bipolar ROM (32X8 ROM)
8225 64-Bit Bipolar RAM (16X4 RAM)
8228 4096-Bit Bipolar ROM (1024X4 ROM)
82S06/07 256-Bit Bipolar RAM (256X 1 RAM Tri-State/Open Collector)
82821 High Speed Write-While-Read 64-Bit Bipolar RAM

(32X2 RAM)
82526/29 1024-Bit Bipolar Field Programmable ROM (2566X4 PROM

Tri State/Open Collector)
SIGNETICS SURE 883 PROGRAM
BIPOLAR MEMORY CUSTOMER ORDERING INFORMATION
Sales Office Lists

PAGE

185
187
189
191
193
195
197
199
201
203

205
207
213
217
221
225

229

233
237
241
262




SECTION

INTRODUCTION AND ORDER INFORMATION

INTRODUCTION

The DCL MSI (Medium Scale Integration) Specifications
Handbook comprises the second volume of the DCL Series
and covers the MSI| group of the DCL family.

Volume one of the DCL Series includes gates, binaries and
less complex functions such as monostable multivibrators
and interface elements.

The material is designed to serve as an exact guide to gener-
ate a procurement document. Section 4, “’‘Design Consider-
ations,” provides maximum ratings and package outlines for
all devices listed in this volume. Section 7, ‘‘Electrical
Characteristics,” contains detailed test {imit and test condi-
tion information for simplified device evaluation and in-
coming inspection. The material is organized in a format
which lends itself to generation of device specifications
with a minimum of cost and time. Worst case limits are
provided for most parameters.

Because of the growing complexity of new DCL/MSI pro-
ducts, loading and noise margin tables are not included in
this volume. The numbers are easily generated for individu-
al cases as shown below.  The lower of the two numbers is
the DC fan-out.

DC Noise Margin ("0’ state) is obtained by subtracting the
maximum ““0’’ level output voltage for the driving gate
from the minimum ‘0"’ threshold for the driven gate.

DC Noise margin (1" state) is obtained by subtracting the
maximum ‘1" level input threshold of the driven gate
from the minimum ‘1" output voltage level of the driving
gate.

Application ideas are provided with each product data
sheet. For more complete. applications information, ask for
Signetics’ Application Handbook.

Section 8 of this volume presents the Signetics’ SURE Pro-
duct Assurance and Reliability programs. Production
screens, acceptance tests, qualification tests, design tests
and an optional HI-REL screening program specially tailor-
ed to Signetics devices are described. The applicable
SURE programs, combined with individual DCL specifica-
tion sheets, are designed to constitute a complete pro-
curement document. Use of these standard specifications
will provide fast and accurate specifications and product
flow.

DC FAN OUT (“0” OUTPUT CONDITION) =

DC FAN OUT {“1” OUTPUT CONDITION) =

0" maximum output current of driving element

“0" maximum input current requirement

1" maximum output current of driving element

of driven element

1" maximum input current requirement of

driven element

ORDER INFORMATION

PART IDENTIFICATION

v YSXXXZ
Y TEMPERATURE RANGE: Z PACKAGE TYPE:
“A” = 14-PIN DUAL IN-LINE SILICON PACKAGE
»g” = —55°C TO +125°C “B” = 16-PIN DUAL IN-LINE SILICON PACKAGE
“N" = 0°C TO +75°C “N" = 24-PIN DUAL IN-LINE SILICON PACKAGE
“F" = 14,16, 24-PIN CERDIP
“W" = 14, 16-PIN CERPAC
“I” = 16-PIN CERAMIC DUAL IN-LINE
”Q"” = 24-PIN CERAMIC FLAT PAC
“YB" = 24-PIN CERAMIC DIP




COMPUTER

ARITHMETIC

MEMORY

CONTROL INTERFACE
MULTI- SHIFT COMPARE BUFFER BIPOLAR PARITY LEVEL LINE DRIVERS| | DECODER
ADDERS PLEXERS REGISTERS FUNCTIONS REGISTERS MEMORIES DECODERS COUNTERS SCALERS ONE SHOT GEN/CHECK TRANSLATOR | [RECEIVERS DRIVERS
8260 8230 8200 8241 8200 8220 8250 8280 8243 8162 8262 8T18 8701
8261 8231 8201 8242 8201 8223 8251 8281 8T20 74180 8780 g;?g 8T04,
8268 8232 8202 8269 8202 8224 7442 8284 8T22 8790 8T13 8T05
7480 8234 8203 7486 8203 8225 7443 8285 74121 7406 aT14 8T06
7483 8235 8270 8275 82521 7444 8288 74122 7407 8T15 7441
74181 8263 8271 7475 82506 74154 8290 74123 7416 8T16 7442
74182 8264 8273 7477 82507 8291 7417 8T23 7443
8266 8274 82526 8292 7426 8724 7444
8267 - 8276 82529 8293 ’ 8726 7445
74150 8277 8204 7490 - 314 7446
74151 7491 8205 7492 317 7447
74152 " 7494 8228 7493 333 7448
74153 7495 82523 74192 334 74141
74157 7496 825123 74193 358 74145
74158 74166 74170 370
74195 374
74198 375
74199 380
381
384
391

COMPUTER APPLICATIONS FOR SIGNETICS MSI AND INTERFACE ELEMENTS

(Contact your nearest Signetics Sales office for the latest TTL products)




SECTION
DIGITAL FAMILY LINES

The following is a parts list of Signetics Digital Product Lines, now available, as described in the UTILOGIC II, DCL, and 54/74

Handbooks.

UTILOGIC 11/SP600 LINE

DCL DIGITAL LINE

NOR Gates

314A Single 7-Input NOR Gate

317A Dual 4-Input Expandable NOR Gate

370A Triple 3-Input NOR Gate

380A Quad 2~-Input NOR Gate

381A Quad 2-Input NOR Gate (Open-Collector)

OR Gates

333A Dual 3~Input Expandabie OR Gate

334A Dual 4-Input Expandable OR Gate

374A Triple 3-Input OR Gate

375A Triple 2-input OR Gate

384A Quad 2-Input OR Gate

AND Gates

302A Quad 2-input AND Gate

304A Dual 4-input AND Gate (Expandable)

305A Single 6-Input AND Gate

306A Dual 3~tnput AND Gate

NAND Gates

337A Dual 4-input Expandable NAND Gate

377A Triple 3-Input NAND Gate

387A Quad 2-Input NAND Gate

616A Dual 3-Input Expandable NAND Gate

670A Triple 3-Input NAND Gate

680A Quad 1-Input NAND Gate

Gate Expanders

300A Dual 3-Input Expander for OR and NOR Gates

301A Quad 2-Input Diode Expander for NAND Gates

Buffer Drivers

352A Dual 3-Input Expandable NAND Buffer Driver
(Open Collector)

356A Dual 4-Input Expandable NAND Buffer Driver

357A Quad 2-Input NAND Power Driver :

358A Quad 2-Input NAND Power Driver (Open Collector)

Binaries

321A . Dual J-K Binary

322A Dual J-K Binary

328A Dual D Binary

620A Single J-K Master Slave Binary

629A Single RS/T Binary

Pulse Shapers

362A Monostable Multivibrator

Zero Crossing Detector

363A Dual Zero Crossing Detector

Shift Register

32718 4-Bit Shift Register

Counters

3280A BCD Decade Counter

3281A 4-Bit Binary Counter

Buffer Driver

659A Dual 4~-input Buffer/Driver (E)&pandable)

Inverter

391A Hex Inverter (Open Collector)

690A Hex Inverter

Expander

631A Gate Expander

8162

8415
8416
8417
8424
8425
8226

8228
8440
8455
8470
8471
. 8480
8481
8490
8706
8731

8806
8808
8815
8816
8821
8822
8824
8825
8826
8827
8828
8829
8840
8848
8855
8870
8875
8880
8881
8885

8H16
8H20
8H21
8H22
8H70
8H80
8H90

8T18
8T80
8Te0

Multivibrator

Monostable Multivibrator

Low Power Elements

Dual 5-Input NAND Gate

Dual 4-Input Expandable NAND Gate
Dua!l 3-Input Expandable NAND Gate
Dual RS/T Binary

Dual RS/T Binary

1024 BIT Field/Factory Programmable Bipolar
ROM (256 x 4)

4096 BIT Bipolar ROM (1024 x 4)
Dual AND-OR-Invert Gate

Dual 4-Input NAND Gate Driver

Triple 3-input NAND Gate

Triple 3-lnput NAND Gate

Quad 2~-Input NAND Gate

Quad 2-Input NAND Gate

Hex Inverter

Dual 5-Input Diode Expander Element
Quad 2-Input Diode Expander Element

Standard Performance Elements

Dual 4-Input Expander Element
Single 8-Input NAND Gate

Dual 4-Input NOR Gate

Dual 4-Input NAND Gate

Dual Master-Slave J-K Binary
Dual Master-Slave J-K Binary
Dual Master-Slave J-K Binary

DC Clocked J-K Binary

Dual J-K Binary

Dual J-K Binary

Dual D Binary

High Speed J-K Binary

Dual Expandable AND-OR-Invert Gate
Expandable AND-OR-Invert Gate
Dual 4-Input Driver

Triple 3-Input NAND Gate

Triple 3-1nput NOR Gate

Quad 2-Input NAND Gate

Quad 2-Input NAND Gate

Quad 2-Input NOR Gate

High Speed Elements

Dual 4-Input NAND Gate
Dual J-K Binary Element
Dual J-K Binary Element
Duatl J-K Binary Element
Triple 3-Input NAND Gate
Quad 2-Input NAND Gate
Hex Inverter

Interface Elements

Dual 2-Input NAND Interface Gate
Quad 2-Input NAND Interface Gate
Hex Inverter Interface Element




DIGITAL FAMILY LINES (Contd)

54/74XX - 54/74HXX LINE 54/74XX - 54/74HXX LINE (Cont'd)
54/7400 Quadruple 2-input Positive NAND Gate ' 54/74154 4-Line to 16-Line Decoder/Demultiplexer
54/7401 Quadruple 2-input Positive NAND Gate 54/74180 8-Bit Odd/Even Parity Generator/Checker
(With open collector output) 54/74192 Synchronous Decade Up/Down Counter with
54/7402 Quadruple 2-Input Positive NOR Gate Preset Inputs
54/7403 Quadruple 2-Input Positive NAND Gate 54/74193 Synchronous 4-Bit Binary Up/Down Counter
(With open collector output) with Preset Inputs
54/7404 Hex tnverter 54/74194 4-Bit Bidirectional Universal Shift Register
54/7405 Hex Inverter (With open collector output) 54/74H00 Quadruple 2-1nput Positive NAND Gate
54/7406 Hex tnverter Buffer/Driver with Open 54/74H01 Quadruple 2-Input Positive NAND Gate
Collector High Voltage Outputs {With open collector output)
54/7407 Hex Buffer/Driver with Open Collector High 54/74H04  Hex Inverter
Voltage Outputs . : 54/74H05  Hex Inverter (With open collector output)
54/7408 Quadruple 2-Input Positive AND Gates 54/74H08  Quadruple 2-Input Positive AND Gate
54/7409 Quad 2-Input AND Gate with Open Collector 54/74H10 Triple 3-Input Positive NAND Gate
Outputs 54/74H11  Triple 3-input Positive AND Gate
54/7410 Triple 3-Input Positive NAND Gate 54/74H20 Dual 4-Input Positive NAND Gate
54/7411 Triple 3-Input Positive AND Gate 54/74H21 Dual 4~Input Positive AND Gate
54/7416 Hex Inverter Buffer/Driver with Open Collector 54/74H22 Dual 4~Input Positive NAND Gate
High Voltage Outputs (With open collector output)
54/7417 Hex Buffer/Driver with Open Collector High 54/74H30  8-lInput Positive NAND Gate
Voltage Outputs 54/74H40 Dual 4~Input Positive NAND Buffers
54/7420 Dual 4-lnput Positive NAND Gate 54/74H50 Dual 2-Wide 2-Input AND~OR-Invert Gates
54/7421 Dual 4-Input AND Gate 54/74H51 Dual 2-Wide 2-Input AND-OR-Invert Gates
54/7426 Quad 2-Input High Voltage NAND Gate 54/74H52  4-Wide 2-2-2-3-Input AND-OR-Gate
54/7430 8-Input Positive NAND Gate 54/74H53  Expandable 2-2-2-3-Input AND-OR-Invert Gate
64/7437 Quad 2-Input NAND Buffer 54/74H54  Expandable 2-2-2-3-Input AND-OR-Invert Gate
54/7438 Quad 2-Input NAND Buffer 54/74H55 Expandable 4~Input AND-OR-Invert Gate
54/7440 Dual 4-input Positive NAND Buffer 54/74H60  Dual 4-Input Expander (For use with S54H50,
54/7442 BCD - to - Decimal Decoder S54H53, S54H55 circuits)
54/7443 Excess 3 - to ~ Decimal Decoder 54/74H60 Dual 4-Input Expander (For use with N74H50,
54/7444 Excess 3 - Gray ~ to - Decimal Decoder N74H53, N74H55 circuits)
54/7445 BCD-to-Decimal Decoder/Driver with Open 54/74H61 Triple 3-Input Expanders (For use with S54H52,
Collector High Voltage Outputs - N74H52 circuits)
7446/47 BCD-to-Seven Segment Decoder/Driver S54H62 3-2-2-3-Input AND-OR-Expander (For use
7448 BCD-to-Seven Segment Decoder/Driver with S64H50, S54H53, S54H55 circuits)
54/7450 Expandable Dual 2-Wide 2-1nput AND- N74H62 3-2-2-3-Input AND-OR'Expander (For use
OR-Invert Gate with N74H50, N74H53, N74H55 circuits)
54/7451 Expandable Dual 2-Wide 2~Input AND- 54/74H72  J-K Master Slave Flip-Flops
OR-Invert Gate 54/74H73 Dual J-K Master-Slave Flip-Flops
54/7453 4-Wide 2-Input AND-OR-Invert Gate 54/74H74 Dual D-Type Edge-Triggered Flip-Flops
54/7454 4-Wide 2-Input AND-OR-~Invert Gate 54/74H76 Dual J-K Master-Slave Flip~-Flops
S5460 Dual 4-Input Expander
N7460 Dual 4~Input Expander

54/7470 J-K Flip-Flop

54/7472 J-K Master-Slave Flip~Flop
54/7473 Dual J-K Master-Slave Flip~Flop ) NEW 54/74 PRODUCTS

54/7474 Dual D-Type Edge-Triggered Flip-Flop
54/7475 Quadruple Bistable Latch

54/7476 Dual J-K Master-Slave Flip-Flop with 54/7413 Dual NAND Schmitt Trigger

Preset and Clear 54/74123  Dual Retriggerable Monostable Multivibrator W/Clear
54/7477 Quadruple Bistable Latch 54/74153  Data Selector/Multiplexer Dual 4-to-1 Line
54/7480 Gated Full Adder 54/74157  Quadruple 2-Line to 1-Line Selector/Multiplexer
54/7483 4-Bit Binary Full Adder (Look Ahead Carry) 54/74158  Quadruple 2-Line to 1-Line Selector/Multiplexer
54/7486 Quad 2-Input Exclusive OR Gate 54/74160  Synchronous Counters with Direct Clear
54/7488 256-Bit Read-Only Memory 54/74161  Synchronous Counters with Direct Clear
54/7489 64-Bit Read/Write Memory (RAM) ’ 54/74162 Fully Synchronous Counters
54/7490 Decade Counter 54/74163 Fully Synchronous Counters
54/7491 8-Bit Shift Register 54/74166 Parallel-In, Serial-Out, Synchronous Load Shift
54/7492 Divide~-by-Twelve Counter (Divide-by-Two Register

and Divide-by-Six) 54/74170 4 x 4 Register File
54/7493 4-Bit Binary Counter 54/74181  4-Bit Arithmetic Unit W/Full Look-Ahead
54/7494 4-Bit Shift Register (Parallel-in, Serial-Qut) 54/74182 Look~Ahead Carry Generator
54/7495 4-Bit Right-Shift Left-Shift Register 54/74195  4-Bit Shift Register Parallel-Access J-K Inputs
54/7496 5-Bit Shift Register Mode Control
54/74107 Dual J-K Master Siave Flip~Flop 54/74198  8-Bit Shift Register Parallel-Access, Shift Right-
54/74121 Monostable Multivibrator Left
54/74122 Retriggerable Monostable Multivibrator with Clear 54/74199 8-Bit Shift Register Parallel-Access J-K Inputs
54/74141 BCD-to-Decimal Decoder/Driver with Blanking W/Mode Control
54/74145  BCD-to-Decimal Decoder/Driver with Open 54/74500  Quad 2-Input NAND Schottky

Collector High Voitage Outputs 54/74S112 % Dual J-K Flip—Flop Schottky
54/74150 16-Line to 1-Line Data Selector/Multiplexer 54/745113 * Dual J-K Flip-Flop Schottky
54/74151 8-Line to 1-Line Data Selector/Multiplexer 54/74S114 % Dual J-K Flip-Flop Schottky
54/74152  8-Line to 1-Line Data Selector/Multiplexer 54/74H71  J-K Master Slave Flip-Flop * Available Soon




SECTION
DESIGN CONSIDERATIONS

OUTPUT STRUCTURES

Certain guidelines should be observed to ensure optimum
system performance. Systems incorporating TTL elements
such ‘as gates, binaries and MSI circuits have inherent Ve
and GROUND transients attributable to the current spike

produced by ‘“totem pole” output structures. Figure 1
provides a synopsis of the commonly used totem pole
structures which current spike. MSI designs use similar
structures to buffer outputs and inputs to increase fan-
out and switching speed while reducing input loading.

Vee

Vin Vin

COMMON TOTEM POLE OUTPUT STRUCTURES

Vee Vee

Vin
= —0 Vo Vo
4 vo
3
b3
T Vee T Vee Vee
<
>
S
Vin
v
N T vo
<> )V
VN bS Vo o

FIGURE 1




DESIGN CONSIDERATIONS (cContd)
DECOUPLING MSI

The current spike produced by the totem pole output
structure during switching transitions can cause MSI sub-
systems to malfunction if Vg is not adequately decoupled
to GROUND. A capacitance of 2000pF or more, for each
totem pole structure should be connected from Vee to
GROUND. The non-inductive capacitor ({ceramic disc,
tantalum slug, etc.) should be mounted with leads as short
as possible and should be placed in close proximity to the
MSI package to minimize lead length inductance. A prop-
erly designed printed circuit board should have the total
required capacitance evenly distributed throughout the
board. Example: A printed circuit board contains 25
packages averaging four totem pole structures per package.
The total capacitance required is 25 packages x 4 totem
pole structures x 2000pF or 0.2uF ceramic disc capaci-
tors evenly distributed, satisfy the Ve to GROUND de-
coupling requirements.

POWER SUPPLY AND GROUND DISTRIBUTION
SYSTEMS

High-frequency distribution techniques should be used for
Vee and GROUND. These techniques should include a
large ground plane to minimize DC offsets and to provide
an extremely low impedance path to reduce transient volt-
age signals on the printed circuit board. The power supply
should be +b5V 5% with R-F (1GHz) bypassing. Catas-
trophic damage can occur if V¢ is not properly regulated.

Power distributed from the main supply must, by necessity,
come through a path which displays finite resistance (Rps),
inductance (Lps) and capacitance (Cps), as illustrated in
Figure 2. The resistive component of the power lines is
small, producing very little DC voltage drop at the Ve and
GROUND inputs to the printed circuit board. However,
the inductance in the power lines can cause the noise gen-
erated by current spiking to be transmitted throughout the

system on the V¢ and GROUND lines. If the printed
circuit boards are adequately decoupled, the power line
noise will be reduced significantly. In order to repel power
line noise transmitted to a printed circuit board, ferrite
beads may be placed on the incoming Vo and GROUND
lines as shown in*Figure 3.-A 10uf tantalum capacitor, per
25 packages, connected from Ve to GROUND should be
placed on the printed circuit board in the position shown.
In conjunction with the distributed ceramic disc capacitors,
this approach will prevent most system malfunctions at-
tributable to internally generated noise.

FERRITE BEAD
ISOLATION OF GENERATED NOISE

PRINTED CIRCUIT BOARD

NOISE ) L NOISE

N [ _f -

FERRITE 1 N
BEADS 0uF A TANTALUM CERAMIC DiCS

BN o

Vee

i

A

NOISE ) ( NOISE

GROUND

FIGURE 3

ISOLATION DIODES

NEVER REVERSE THE Voo AND GROUND POTEN-
TIALS. Catastrophic failure can occur if more than 100mA
is conducted through a forward biased substrate (isolation)
diode.

POWER CHARACTERISTIC IMPEDANCE

TOP.C.51

Les

| fes

TOP.C.22

*NOISE SPIKES GENERATED BY
TOTEM—POLE STRUCTURES
WHEN NOT PROPERLY BYPASSED’

FIGURE 2




DESIGN CONSIDERATIONS (Cont'd)

DISPOSITION OF UNUSED INPUTS

Electrically open inputs degrade AC noise immunity as well
as the switching speed of an MSI circuit. To optimize per-
formance, each input must be connected to a low imped-
ance source. Unused inputs should be tied to Vee:
GROUND or a driving source. When paralleling an unused
input with a driven input of the same multiple emitter
transistor (MET), care should be taken to remain within the
“1 level fan-out specifications for the driving source.
The AND or NAND structures do not affect the "’0" level
fan-out of the driving source. When an unused input of -an
OR or NOR structure is commoned with a driven input,
both the “1’* and ‘0" level fan-out of the driving source
are affected.

If fan-out of the driving source will be exceeded or if there
is no convenient connection to an appropriate driven input,
a second method of avoiding open inputs should be ob-
served. Inputs which activate on 0" (AND and NAND)
may be tied directly to V¢ or tied to V¢ through a cur-
rent limiting resistor. To determine the requirements for
current limiting, examine the input “/latch-back’’ character-
istics of the MET. This check is performed by grounding
all but one of the emitters of the MET. Force 10mA into
the ungrounded emitter and examine the ‘‘breakdown’’
characteristics on a curve tracer. |f “breakdown’’ is greater
than 5.5V and there is no evidence of latch-back or sec-
ondary breakdown, an unused input may be tied directly to
Vce- If the breakdown voltage or latch-back characteris-
tic approaches 5.5V at 10mA, the input should be tied to

Ve through a current limiting resistor of 1 K or more. ‘

More than one unused input can be tied to V¢ through a
single resistor.

The 8200 series of MSI subsystems does not exhibit a latch-
back characteristic. A current limiting resistor is required,
however, if power supply transients can exceed 5.5V for
longer than 1usec. The power dissipated in the emitter
junction during breakdown can destroy the junction. Cur-
rent limiting provisions in accordance with the ABSOLUTE
MAXIMUM RATINGS will ensure against catastrophic
failure should breakdown occur.

INPUT CLAMP DIODES )

MSI circuits contain input clamp diodes as shown in Figure
4. At the input, these diodes limit negative excursions
which exceed -1V by providing a low impedance current
source from GROUND through the forward biased diode
clamp. The clamps are designed to minimize ringing which
may be induced on interconnect wires in excess of six
inches in length.

INPUT CLAMP DIODES

DIFFUSED
INPUT O—L—‘
CLAMP

DIODES |
|
I =

iSOLATION
DIODE

FIGURE 4

SIGNAL PROCESSING

The rise and fall times of all incoming data signals should
be less than 200ns. The amplitude of incoming data signals
should be 2.6V or greater. Figure 5 shows the transfer
characteristic of the-classic TTL gate. In the input threshold
region, from point one to point two, the gate has approx-
imately 25dB of gain. In this region, any discontinuity of
the input waveform will be amplified more than 10 times
at the output of the gate.

TTL TRANSFER CHARACTERISTIC

a0
Ve =50V

F.0. = MAX

=
T

3.0

OUTPUT VOLTAGE (V)
N
(-}
YA ‘\
L—/J/,
bl
oﬂ“( *
.Yy
2897

s el

[} 04 0.8 12 1.6 20 24

INPUT VOLTAGE (V)

FIGURE 5

Should the input voltage remain in the threshold region
{approximately 200mV wide) for more than 1b6ns, a typi-
cal TTL gate will oscillate as shown in Figure 6. The
equivalent circuit in Figure 7 illustrates the potential oscil-
latory feed-back paths. The primary contributor to oscilla-
tion is the changing power supply voltage within the chip,
caused by the current spiking which occurs during switching



DESIGN CONSIDERATIONS (Cont'd)

transitions. Since output voltage is directly proportional to
Ve and threshold voltage tends also to drop with lower

supply voltage, the net effect is a positive feedback loop
from output to input.

TYPICAL TTL GATE OSCILLATION

L
—

FIGURE 6

POTENTIAL OSCILLATORY FEEDBACK PATHS

Vee

GND

FIGURE 7




SECTION
PACKAGE TYPES

PACKAGE INFORMATION

[gmw NO 1
252 6.40)
245 (622)
i
755 _ (19.18) 1 310_(787)
745 (18.92) * 290 (730 \
|
035 089 ¥ \
1075 (0.38) 125 (3.18)
115 {2.92)
t

038) 015
025 010

i
375_(953)
3757 (8.26)

Y Y Y
021 (0.53)
015 (038)
110 (279)
w0220~ B ]
f—

068 (173)

057 (1.45)

A PACKAGE
14 PIN DUAL iIN-LINE, MOLDED

NOTES:

LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.

BODY MATERIAL: SILICONE MOLDED.

TOLERANCES NON CUMULATIVE,

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.

THERMAL RESISTANCE: © Ja = .16 C/mW, & Jc = .08 C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

@ N o ol -

252(6.40)
.245 (6.22)

310(7.87)
.290 (7.37)

“ 53]
t
068 (1.73)
057 (145)
015 (0.38) 5
010 (0.25)
3751953
375 (8.26) I

052 (132) 085 (2.16)
044 (1.12) 065 (1.65)
e B PACKAGE

16 PIN DUAL IN-LINE, MOLDED

NOTES:
1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.

2. BODY MATERIAL: SILICONE MOLOED.

[3] TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH,

7. THERMAL RESISTANCE: @ Ja=.16 C/mW, & Jc = .08"C/mW.

8 ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

052 (1.32)
044 (1.12)

021 (053) .
015 (0.38) .080
2.79)
(228)

155
4

U A A A A A a
iR

RYAAYEVAVAVEVRCRURURU RN

b — ETE

5 (3.94)
.68)

L,s\g
8%

Ble

2
il

N PACKAGE
24 PIN DUAL IN-LINE

NOTES:

LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.

BODY MATERIAL: SILICONE MOLDED

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.

THERMAL RESISTANCE: ¢ Ja=.12 C/mW, © Jc=.05 C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

» ~ olosw]e =

610_(15.49)
590 (14.99)
075(1.91)
065 (1,651
[}
015 {0.38)
070 (0.25)
| a5 1719
I 625 (15.88) i




PACKAGE INFORMATION (Cont'd)

F PACKAGE
oo 14 PIN DUAL IN-LINE CERDIP

NANANANIN AN

e \
280 (7.11) MAX. NOTES:
1. LEAD MATERIAL: KOVAR OR EQUIVALENT, TIN PLATED.
2. BODY MATERIAL: CERAMIC WITH GLASS SEAL.
[3] TOLERANCES NON CUMULATIVE.
SIGNETICS SYMBOL DENOTES LEAD NO. 1.
; H H_H H_r' H_H H_r’ H_f’ H_r‘ [5] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
785 (1954 | 310 (787 6. THERMAL RESISTANCE: © Ja = .065°C/mW, © Jc = .020°C/mW.
‘ 755 (19.18) | 020(0.51) MIN -280 {7371 7. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
200 (5.08) MAX * .
(5]
.090(2.29)
[ | | 1130 (3.30) ?
1 I MIN. g
014 {0.36) —¥»
008 (0.20)
070 (1.78) MAX —pm| % 395 _(10.03) 1
’ = = ‘* T .3257(8.26)
o 0.58) 110 2791 5] 100 (2.54)
T {0.38) 1090 (229 070 (1.78

F PACKAGE
@ weonor 16 PIN DUAL IN-LINE CERDIP

AN AY ' NoTes:

[/} 1. LEAD MATERIAL: KOVAR OR EQUIVALENT, TIN PLATED.
2. BODY MATERIAL: CERAMIC WITH GLASS SEAL.
1280 (7.11) MAX. TOLERANCES NON CUMULATIVE,
SIGNETICS SYMBOL DENOTES LEAD NO. 1.
(5] LEAD SPACING SHALL BE MEASURED WITHIN THiS ZONE.
6. THERMAL RESISTANCE: © Ja =.090°C/mW, & Jc = .023°C/mW.
W? LTJ’[ ? gw 7. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
785__(19.94) - ;
85 310_(2.87) |
758 (19.18) l 020 10.51) MIN. _‘_Tsa_w_:m___’
|
200(5 08) MAX. . *_@
090 (2.29}
| I | + 014 (0.36)
| ! 1 130 (3.30) MIN. 014 (0.36)
__»-\\¢ 008 0.20)
.070 (1.78) MAX, ——— ’ J |~ ? 1 305 (10.03) I
~— i rem
.023 (0.58) 110 {2.79) 050 (1.27)
015 {0.38) 090 (2.29) 015 (038

F PACKAGE
24 PIN DUAL IN-LINE CERDIP

A A A

NOTES:

LEAD MATERIAL: KOVAR OR EQUIVALENT, TIN PLATED.

BODY MATERIAL: CERAMIC WITH GLASS SEAL.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

THERMAL RESISTANCE: © Ja = .055"C/mW, & Jc = .012°C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

560 (14 22) MAX

~ o [@Ewe ~

VYV YV o

v 8700000000000 020 (0.51] MIN, e e
1235 (3137 “ 5907 (14.99)

—

.200 (5.08) MAX.
l 100 (2.54)

| | | 1T e B
| N " 008 (0.20)
|
| T
” | i ° | .
t 023 (0.58) m ‘ 100 (2.54) | 650_(16.51} - ;
. ! | S — |t _
015 1038} 060 (162) i 600 (15.24) ot

110 (2.79)
.076 {1.93) MAX. 020 (229)




PACKAGE INFORMATION (Cont‘d)

W PACKAGE
14 PIN FLAT, CERPAC

0] 055 (1.40)
@ r LEADNO 1 0.51) .020 —b‘ I‘* 015 11.14)
e— T
:_@
.305 (7.75) 350 (8.89)
— ] 295 (7 49} 330 (8.38) NOTES:
g & 1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT, TIN PLATED.
C———
T o9 040 2. BODY MATERIAL: CERAMIC WITH GLASS SEAL AT LEADS.
o 015 (0.38) 3. LID MATERIAL: CERAMIC, GLASS SEAL.
| —— _— g (4] TOLERANCES NON CUMULATIVE.
250(6.35) 260 (6.601 | [6] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
23015.84] 240 (6.10) 6] SIGNETICS SYMBOL OR ANGLE CUT DENOTES LEAD NO. 1.
‘< .., 18O0GOS) ozs .71 RECOMMENDED MINIMUM OFFSET BEFORE LEAD BEND.
730 18 54) 010 (025 [B] MAXIMUM GLASS CLIMB .010.
9. THERMAL RESISTANCE: © Ja = .200°C/mW, & Jc = 085 C/mW.
+ > “‘ Ji # 0.  ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
t;oos 10.15) L — i —
004 10.10) —pm| ‘..__ 30 (076} 040102) Loao .03
020 (057) 050 (127)

W PACKAGE
16 PIN FLAT, CERPAC

&)
LEAD NO. 1 020 0.51) 055 (1.40)
N 045 (1.14)
O]

5
NOTES:
w0« o0 39 100y |- LEADMATERIAL: ALLOY 420R EQUIVALENT, TIN PLATED.
@30 029 370 (940 2 BODYMATERIAL: CERAMIC WITH GLASS SEAL AT LEADS.
—] S —————— . 3. LID MATERIAL: CERAMIC, GLASS SEAL.
[ —— S —— R — m TOLERANCES NON CUMULATIVE,
P — — T o1 1008 i [B] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
015 (0.38) l [6] SIGNETICS SYMBOL OR ANGLE CUT DENOTES LEAD NO. 1.
. ~ T == ‘:(064) = i7] RECOMMENDED MINIMUM OFFSET BEFORE LEAD BEND.
Joto |, 6o, o oo 8] MAXIMUM GLASS CLIMB .010.
9. THERMAL RESISTANCE: © Ja=.200 C/mW, ® Jc = .085 C/mW.
960 (24 38) 0. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
f 940 (23388)
N i
—— 3 —
Erpa ==
-006 {0.15)
ot 010 [ Prran sl Lagow

Q PACKAGE
24 PIN FLAT, CERAMIC

.06011.52)
020 51—+ | [ @ [ Gao oa TvP
— 1l =
jli j L p—————
[ —
C 5 ——— N
=
560 (14.22) NOTES:
r ———————— 540 (13.72) L
1 s oam] 1. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.
c— I —— 293 10.03)
T 3nisa 2. BODY MATERIAL: CERAMIC WITH GLASS SEAL AT LEADS.
L F———————3  “o19048 3. LIDMATERIAL: CERAMIC, GLASS SEAL.
—— S —————— | 015 {0.38) [4] TOLERANCES NONCUMULATIVE.
0 ———— 1 {6] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
S — J I = [6] SIGNETICS SYMBOL OR ANGLE CUT DENOTES LEAD NO. 1.
. _ | RECOMMENDED MINIMUM OFFSET BEFORE LEAD BEND.
= - 8. THERMAL RESISTANCE: © Ja=.150'C/mW, ) Jc = 050 C/mW.
Ehs :ggg;_. FYe S ’ [9] MAXIMUM GLASS CLIMB, LID SKEW, OR FRIT SQUEEZE OUT IS .010.
o0 (;i zi’) 0. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
940" (2388) 1
.‘ rf@ — .1 (7] +—--030 (0.76)
; i 080 (2.08)
tLﬂﬁ o | — 050 (127)
.004 (0 10)
031 {0.79)
.020 {0.51)

11



PACKAGE INFORMATION (Cont'd)

| PACKAGE
16 PIN DUAL IN-LINE CERAMIC

[ElLeEAD #1

=3
2
s

B

e e — S

830 __ (21.08) !

(18.80)

3

H
82
5
=

.740

3

111.94)

470_|
I“—_. 07 (10.67)

1065 (1.65)
1020 (051)

1

l" 080 (2.03)

..°° ~plEEw s ~

20 (3.08)

NOTES:

B

o
&l

012 (.31
008 (0.20)

.320_8.13)

290 (7371

LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED. B

BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT. TOP RING GOLD PLATED.
LIDMATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

THERMAL RESISTANCE: © Ja = .062 C/mW, ) Jc = .018 C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

Y PACKAGE

LEADNO. 1

24 PIN DUAL IN-LINE, CERAMIC (.600 BEND-TOP BRAZED)

7] NOTES:
1. LEADMATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.
2. BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT.
510 (1296) 3. LIDMATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.
480 (1218) TOLERANCES NON CUMULATIVE. B
[5] SIGNETICS SYMBOL DENOTES LEAD NO. 1.
LEAD SPACING SHALL BE MEASURED WITHIN TH!S 2ONE.
7. THERMAL RESISTANCE: © Ja= 050 C/mW, & Jc = .010° C/mW.
8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
1230 (31.18) 810 (15.49)
1.190 (30.16) 580 (14.73}
120 (3.05) 085 (2.16)
080 {203} 065 (165)
I 1 : i
020 MIN. 012 (30
(0.51) 008 (.20}
021 (53) (175 (4.44)
o018 (29 145 (368} | 675 (12.15) |
065 (1.65) 625 (1538 |
060 (1.52) 93 0.76)
035 [T A g
110 {2.79)
03 229 -

12




SECTION

PIN CONFIGURATIONS

PIN CONFIGURATIONS

8200
1Ec|.x, VCC]24
z[:m —-cLKz.:]23
3ED u1]zz
<O = o [ =
5EDA 03:|zo
s O o w [
7 L o o [
s [ o w [1w
9L—_ns mjw
w [ o w s
n L o o [ 1w
1z|:s~n u1o:|13

Q,N,F PACKAGES

=
<3

8201
E LK, vee :] 2
l: b1 —CLK 2 :l 23
I: Bz o :] 2
I: ] a2 :‘ 2l
E Da a3 :] 20
E Bs a4 :I 19
E Des a5 :] 8
O = 6 [
O = o [ 1w
E 2] g :I 1%
O s o [
E GND Qo :' 13

Q,N,F PACKAGES

8202

E CLK— Vee :]
E o— e ]

D2 — Q1 :]
E D3 — Q2 j
0o «l[d
0o o [
0o «[
0o [
ol o %
[
E Dyg — Qg j
P
Q,N,F PACKAGES

X

»N
<

N
N

8

3

3

S

2

@

mininininininininininin
I

®

8203
CLK—~ vee :l 2
D =] RESET :I 23
D2 | 0 j 22
[ g— Qz :I 21

[oypum— [+] :l 20
1

D5 — 04

] o5 | ]
57 — o [ ] w
B ——| o [ 1w
g — ag j 1
Bro — 0 | ] w
oo oo [ ]

Q,N,F PACKAGES

8204 8205 8220 8223/24

O veo [] [ % vee [ ]

[ m EE) aEES MEE

s [ oren wh= | s wbe |0 O e e vl e
O M EE [ MEE 2 E——-—OA_1 Do—j 15 . = =[]
i =Hh= | O~ =0 | s OFv mpd «| ., O “F.
- wBe | O «f- | O .| . O F .
Tl oo [T | 7] o [Tn | o [ ve vl | s O= %[
= a[dv | +O= O | .. w3 .| « O An
[ o[ ] o[ of Jw , E_OVV_I ,o_j " » [ ] v
1o [ o wl ] w [ o o| | . o ;:O——j . o []ow w11 s
1 [ o w[lw | o[ Nal

w [ o oo Jn. | u[owe oen [ ]

Y PACKAGE Y PACKAGE B PACKAGE B,F,W PACKAGES
8225 8228 8230/31/32 8233/34/35
» e wlJw | O “He | O e« | - O% wof]
. O= N I "B Oy e | O [
s [ wfd W | 2O~ e : O T = s O ]
<O s | +O~ “O= | O = » | - Oe [
s []on wl] e s [ al e . M1 e s = [ ]
SE'Z °4:|n s~ o[ ] sE"% “0'—:1 " sl..—__“1 sz,.
, O sFw | -O- sbe | o OHe whHe | o O [
e [Jow 03 0 o [owo W[ s [Jonol [ e S s [ow ol ] s
B,F, WPACKAGES | PACKAGE B,F,W PACKAGES B,F.W PACKAGES
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PIN CONFIGURATIONS (Cont'd)

8243

[

13

—___] 1]

vee| ] 2
.
.
ot | =

03 —j 2
os ]
o5t ] w
o ]

o,

L2

INHIBIT

ENABLE,

T ENABLE, H_

GND

3 E_ 2

a E_ '3
5 E_ la

6 E_ I

, O
aEr’—
» [

10 E"L__...__l I_:] 4]

11[

12

QN,Y PACKAGES

8251/52

Vee H—

A1 s
s ]
o1 =
o]«
2]
s
40—:,9

—— GND

+ O

21:_0

3E—°5

4[“06

SE_°7

GE"‘OB

7E"‘°9

B,F,W PACKAGES

8241/42

fzj "
Ezj 13
1 -

A1:l 10
31:1 9
’1:| 8

GND :} 1

1|:'3
z[:“:a

+ [~

4["«:«:
sEAﬂ
BEBO
7E'o

f3 l 11

Vee :I 1
A3 ] 13

53:| 12

1[:“0
ZDBO

3 E'O
4 EH
[ l:51

GEA'l
7[:sNo

W PACKAGE

A,F PACKAGES

8250

40———:3

W PACKAGE

A,F PACKAGES

8261

H .

Vee

]
NN
sl ]
sf1 1w
w17
ce o—:] N

1 E—‘o G2

2 E— P2
. [ s
. O
s [ocs
6 E—' Pa
7 E— GND

W PACKAGE

A,F PACKAGES

8260

Q,N,YB PACKAGES
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PIN CONFIGURATIONS (Cont'd)

8262 8263/64
f [: A 8263 Vee :] 24 1 E A szet Vee :I 24
2 DB1 “2%23 2 E51 Az:lza
. E o veo “ e . w 3 E :1 mms :2 2 3 E Cq mms B2 :]:] 22
2 E P2 Pg ::] 13 Pz EVEN :] 13 ! ’ IN?’?JI’I; i % ) ) K “3’/:11:‘/; : “
3 E P3 P7 ___] 12 E Pg INHIBIT :l 2 ° I: ® P ® ® [: * e ::I x
a []*s Pg j " E Vee ow| | n s [ s | v 6 L% [ ] v
5 E Po Ps j 10 E P obD j 1 ? E ne ‘s :] s 7 E %1 C3 ] 18
8 I: NG So j 1') 8 E OF; | NABLE So :] 7
6 [: opp :l [: P2 Py :I 9 CHANNEL ‘| cHANNEL
EVEN 9 SELECT ey
[ ] g Pl o [we 9] o [ oe | = 1
7 GND INH 3 a 8
e ’ 10 E fo gﬂ ion:PLsmm :I 15 10 E o Dﬁfgﬁnzmm %
1" E 1 OATA f3 :l " ‘1 E f ° UD;A 13 :] "
2 E and QUTPUTS ,2 ] . 2 E op OUTPUTS fz j -
A,F PACKAGES W PACKAGE QN,Y PACKAGES
8266/67 8268
1 E}'— Ao Vee ——j %
) [:L_ Bo Az ———:l s 1 E v Vee 1 1 E— Xc x o
3 L—J— f B3 —~:] 1 2 Ij”“‘ Yo ¢ L—] 13 2 E— Yq Xz ’—:l 13
4 [:—— f fs ——‘:] 18 3 L__— Cin Y1 —] 2 3 E— Y2 Xq —‘-“:l 12
5 E)——— By 1, ’—:} 2 4 E’—O Cour  Xc ’—:l " 4 E"cc GND:I n
6 !:————1 A 8, —j n 5 I:—' b x 0—:1 10 5 L__—O Y b 0—] 10
4 Er—‘ 5, Ay —:l 10 6 E—d = X2 _‘:I 9 6 E—“ Ye b “‘:‘ )
8 E GND s ——:] s 7 I::L"‘ GND Jat} —‘:] 8 7 F— SN Cour -—:] s
B,F,W PACKAGES A,F PACKAGES W PACKAGE
8269 8270
E ) - L~ . * 1 D Dg Vee :] 14 1 [:.smsr Pour ] 1
Es Nj‘! 2EA3 VD!S ZEDA °cj13 QEBD LOAD:13
3 E By A3 ] 12 3 [: ™ STROBE ] 12 . E D op ] 2 s E oc Cour ] 2
¢ d &1 "2 D " * E Vee GNo F] " a I: Aoyt SHIFT :l 1 4 E V;:c GND D "
5 E oPEN Ay :I 10 5 [: By x :] w 5 I_—_: CcLOCK Dout :] 10 5 [: Dg Bourt ] 10
s d x M ] e 6 [: 83 OPEN :’ o 6 L—_ Bour LOAD j 9 6 E Oa cLock :] 9
7 GND STROBE j 8 7 [: 82 8 :] 8 7 E GND Cout :l 8 7 Dg Aout :] 8
A.F PACKAGES W PACKAGE A,F PACKAGES W PACKAGE

15




PIN CONFIGURATIONS (Cont'd)

TITIT]

GND

O

AF

DstroBe | Vec ] 1 1 E”—— Po %8
Cout Rp _ﬂj 3 2 L—.\_ DourouT —]
O¢ Dour —‘:I 12 3 I:_ fo o G
on  ©p _] " N I:: Vee GND
Aour Dg "‘—j 10 5 E_— Dsrnoaecz ]
C; Boyr }—‘D 9 6 [:_" Cour"OUT

S ‘——l 8 » [ % Da —‘_{
PACKAGES W PACKAGE

Loy oit]

=

@

R

3

©

@

[ 1 [ ]

«
z
o

I rir

¢
co
Q

Qz

uid

H

[
~

s

3

©

®

|
OO0

A,F PACKAGES

8271 8273 8274
' I: * s L'—_l * 1 Ds Vee :]w
1[:50 Vchw 2E07 a_:,jm
2 E Dy Dg :} 15
2 EDB DCj 15 3Du. 04:]|4 3dn3 D‘]“
3 [: Pa DPp :] 14 o
4 E Qg 3 3 13 . [: B oy :] s
4 Dg SHIFT j 13 om0 ., \:) »
5 Aout Tour ::] 12 : E i E e o j "
6 E CLOCK Oout :] 1 ¢ [: eLoea ! j " s[: ouTPUT o, j“
, E Sour Lm0 j 0 7 [j cLOCK, D" INPUT :I 0 7[ 5 s j"’
e [ |ew Cour D ° 8 E aND mesEr| ] o o[ oo crock [ ]
B,F,W PACKAGES B,F,W PACKAGES B,F,W PACKAGES
8275 8276 8277
16 Vee 1 D RESET Vee 16
:] 15 F12 1 E NC Vee :] 14 2 E & [ :] s
___, 14 01 2 E NC Ne j 13 3 D Q7a Q78 j "
::] 13 03 s [re Ne :] 12 4 [: Dsa Dsg ::l 18
2 % 4 I:: Ne a —:] " 5 E Dia Dig D 12
:] n%® 5 E""“ P Q —:] 10 [ [: Doa Do :l "
:] 10 % 6 E-—— B Ix —-:l s ; E CLKy CLKg :] 1
j 9 0 7 l: GND A —‘:] 8 8 ﬂ GND  COMMON CLK 9
B,F,W PACKAGES A,F PACKAGES B,F PACKAGES
8280/81 8284/85

MO ririr

I ey B o
— seT Q3 —‘—:] 13
— Reser op _:] 2
Veo oo | ] n
—]ce ub —j 10
o a1,
l—tco q ———l:] 8
W PACKAGE
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PIN CONFIGURATIONS (Cont'd)

AVAILABLE SOON

1 [: At Voo

]16
j|5
jm

— :]13
J— :]12

]11
:||u

9

DUAL IN-LINE PIN OUT

AVAILABLE SOON

1
=
g
]

‘[:Aa Ao
55;\; Aq
SDE Ay
7[:00 Az
aEGMD 04

:]16
315

DUAL IN-LINE PIN OUT

AVAILABLE SOON

[
[
ap
O
s~
[
qu®

8 GND

Vee

s
] s
ml
nl
]
al
[T
ml

DUAL IN-LINE PIN OUT

8288 8290/91
1 —1 Pstrose | Ve % 1 E— bp g —'-4:| 4 1 [:_"‘ Bstrose | Ve :] " 1 E— p Dg —1: 14
2 ’_ Cout Rp 7—“:] 13 2 E— DoyrPouT "—::] 13 2 E“-— Coutr Rp —j 13 2 I:‘_ ogyrPout l_::] 13
3 [:—— Oc Doyt ——j 12 3 [:—-— Ry G ——-:] 12 3 E— B¢ Pour ——] 2 3 E‘— Rp  C4 —_—_l 12
4 [:— ba  Dp _:l 1" 4 E Vee GND ] 1 4 E—' Ppo Bp ——j " 4 E Vee GND D n
5 [::—‘— Aoutr Dg [ 10 5 E— Dsmosecz ——j 10 5 E_— Aout Pg —j 10 5 L_-_J Dsmosgz hj 10
6 L—__ C2 Boyr [~ 9 6 E*— Coyr 0UT —j 9 6 [:_‘ C2 Bour "——j 9 6 E—' Coyr™oUT *—-j 9
7 E GND Cq 8 7 l: D¢ Da ‘—:) 8 7 l: GND Cq :] 8 7 [: D¢ Dp :I 8
A,F PACKAGES W PACKAGE A,F PACKAGES W PACKAGE
8292/93

1 '——1 Dstroee | Vee :] " E Op  Dg —] i

2 F——-Cour Ao "—"'D 1 2 E‘— DoyreuT }"_:] 13

3 E’—‘ Oc Dour "*j 12 3 E—‘* Rp  C '——‘] 2

a [:*— L7 ——D " 4 [: Vee GND :I n

5 !:'_—l Aout Dg “‘—j 10 5 E'— DSTROB:z '——‘:I 10

6 E'—1 €2 Sour ‘——__—] 9 6 I:'—* courouT “‘—:l 9

7 GND Cq "‘_—j 8 7 EL— D¢ D :I 8

A,F PACKAGES W PACKAGE
82S06/07 82821 82526/29
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14

Vee

82s41/42
A,F PACKAGES

82562

Vee :] 16
Az j 15
B3 :] 14
13 :I 13
2 j 12
B2 ] 1
Az j 10

P5 j 1
EVEN :] 13
INHIBIT :l 12
GND El 1
oD ] 10
Py 3 9
AN

Op 14
SHIFT

Vee 16
DCc 15

1 E Pg
2 E Py
3 E Pg
4 [: Vee
5 L__ L]
6 E P2
7 [: P3

F,.W PACKAGES

Ro

LOAD 10

Pour
Cour

Sour 1

» O

s [os
BEDA
. o

Vee :] 14
g j 13

Pz j 12

Pe j 1

P5 j 10
EVEN j 9
INHIBIT :l 8

82570/71

4

1 E 3}
2 E P2
3 I: P3
a E Py
5 E Py
6 I: obD
7 I: GND

A,F PACKAGES

5 [: Aout
6 ': cLock
7 I: Bout

5p D 12
SHIFT :I 1
Sout j 10
LOAD j 9

Cout

Dc:] 13

Vee

82833/34
B,F PACKAGES

i1
5
%

Og

v O
2 e
3[:'0
. On
s [e
o [
» s
s [ oo

g
0 0—:1 13
1 L”‘:] 2
2 0—:] "
3 P“‘j 0
a1

-3

Vcc—j
A

2 [ea
3[:°s

.

4 E Aout
5 [: cLoCK
3 E Bour

82S50/52

82530/31/32
B,F PACKAGES

PIN CONFIGURATIONS (Cont'd)

v (H-
: [Ho
s [
« [Hd
s [

« [

» [
o [—Low

B,F PACKAGES

H .
e 1w
o]
v
21w
s .
4O_J.i]a

Vee

A
2]
5

82566/67

GND

y

s [
eE[“"°7
, O

3
4

2{:“—c

A,F PACKAGES

B,F PACKAGES

s [Jow
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PIN CONFIGURATIONS { Cont'd)

82590/91 8T0I

10 Ve

<
Q)
o

—1 Dstrose

H

S A

B,
Dout ouT ——-{

—1 Cour Fo

=
~

—1¢ Cur
— % Pour

9
w

Zourour
Dy Dp Vee GND

—1 3out%ur

3

C2
DsTROBE

@

DDTﬁﬂﬂ

[—1 Aour Os

3
@

1 7out Tour
A
—1 2 Bour F— Cout °UT [—

©
@
©

Lttt
OO Mmrr]

HEREE

|

-
OOy
HHHHTHHH

[T 1 1]
UL

7 —— Sourt Sour
7 GND Cq 8 7 D¢ Oa — 8
8 -—1_6ND _4ouy
A,F PACKAGES B,F PACKAGES B,F PACKAGES
8T04/05/06 8T09

n 4 I: Vee aND :] 1

10 SE j'(’l
- ivab
s 0 uf

RB1 RBO/B1

1 i "
= ,E:A@E,,
- = el =
]

]
]
]

NOOoanmnmnmiri
OO OO
o

GND E

B,F,W PACKAGES A,F PACKAGES ’ W PACKAGE

8T10 8T13 8T14

OUTps Vee
A3 Vee
OUTpys 2 CLEAR

~

B3 S3

w

03 03
Ry Ry

8 [

M Az

£

By Sz

cLock Wois 2

HjNEININIE |

e [] - 8

GND Npis ¢

GND 2

mmm@@mmm
UUU@?UUU
noonoooon
o
Hﬂﬂ%ﬁﬂﬂﬂ

B,F,W PACKAGE B,F,W PACKAGES B,F, W PACKAGES
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PIN CONFIGURATION (Cont'd)

8T15

minininininin

)

©

ooty

A,F PACKAGES

8T16

A,F PACKAGES

8T20

[ vee [

3: CLEAR -cx ]14
4[: Ve NEC ]\3
5[] +IN +Cy ]u

7[:1 Vher a[Jw
[ Jono A :]9

B,F PACKAGES

B,W PACKAGES

8T22 8T23
|E Aq Vcc]u ‘E Vcc:]w
zE Ay “x:l“* ”: j“
3 : B, :‘ 12 : E []
4E32 C’tht ‘E gt
5 10
E ] s E E "
o n = )
7 E GND a 8 . E o p .
*Pins for External Timing Components
A,F PACKAGES B,W PACKAGES
8T24 8T26
, I: Ag Ve j w |E WE vee DIB
2 E B3 S3 :l 15 ZE Fou o :I‘a
3 E R Ry :] " 3{Jeour Rout jm
4 E 5 3 :l 13 ‘E w Pout ;I"
5 M Ay ] 1 5 ': Rout N ju
6 C B S2 ] n SE Sout Royt D"
7 [ f Rz ] 10 1w oour| |
8 GND f :] B o[Jaw w e

B,F PACKAGES
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SECTION
ELECTRICAL CHARACTERISTICS

This section contains specific test limit and test condition information for use in device evaluation and incoming inspection for

AC and DC parameters.

Product descriptions are also contained in this section to provide assistance in evaluating specific devices and total 8000 Series

flexibility.
Unless otherwise specified, all devices are available in the S *" and ““N*’ temperature ranges:

(8" = -55°C to +125°C, “N* = 0°C to +75°C).

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings constitute limiting values above which serviceability of the device may be impaired. Pro-
visions should be made in system design and testing to limit voltages in accordance with Table |. These ratings apply to both

82XX and 8TXX MSI devices unless otherwise specified.

TABLE |
Input Voltage +5.5V
Output Voltage +7.0V
Ve (Note 2) +7.0V
Storage Temperature Range
A, B, N packages —65°C to +175°C
F, 1, Q, W packages —65°C to +200°C
NOTES:
1. All devices must be derated at elevated temperatures based on maximum allowable junction temperature (see maximum storage

temperature and the thermal resistance of the package.
2, Operating VCC for the 8200 Series is specified at +5V+5%. None of the Signetics MS| elements will be damaged by supply voltages

of 7 volts or less; however, in some of the more complex functions, power dissipation at such voltages could become excessive. We
recommend, therefore, that such overvoltages be limited to a maximum of 1 second duration.
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BUFFER REGISTERS 8200

8201

DESCRIPTION

The 8200/8201/8202/8203 MSI Buffer Registers are arrays
of ten clocked “D’ flip-flops especially suited for parallel
in-parallel out register applications. They are also suitable
for general purpose applications as parallel in-serial out,
serial in-parallel out registers.

The flip-flops are arranged as dual 5 arrays, (8200 & 8201)
and single 10 arrays with reset, (8202 & 8203). The true
output of each bit is made available to the user.

LOGIC DIAGRAMS AND TRUTH TABLES

8202
8203

DIGITAL 8000 SERIES TTL/MSI

The 8200 and 8202 feature true ‘D'’ inputs. The logic
state presented at these D'’ inputs will appear at the Q
outputs after a negative transition of the clock.

The 8201 and 8203 feature complementing ‘D’ inputs
(“D"). The logic state presented at these ‘D"’ inputs will
invert and appear at the Q outputs after a negative going
transition of the clock. This complementing input feature
(“D*”") permits the use of standard AND-OR-INVERT
gates to achieve the AND-OR function without additional
gate delays.

DUAL 5-BIT BUFFER REGISTER

DUAL 5-BIT BUFFER REGISTER—INVERTED INPUTS

CLOCK 10

Dn Qn+1 Dp Qn+1
1 1 1 0
Vee = (24) 0 0 Vee = (24) 0 1
GND = (12) GND = (12)
() = DenotesPin Numbers ( ) = DenotesPin Numbers
8200 8201
10-BIT BUFFER REGISTER
(22) 21 (20) (19) (18) (17) (16) (15) (14) (13)
T01 ?02 ?03 QQq Qs OQOQg ?07 ?08 ?09 Q10

CLOCK

TGHee)

AEsET oL >
(1
o——b

0142 D203 b3 l@

‘[Dq RESET Q1
1 1 1
o 1 0
VCC = (24)

GND = (12)

Denotes Pin Numbers

0ad® D51 Dgd 7 07 [® bg [ pg Li0pye 11D

8202

RESET=0=Q=0

(OVERRIDES CLOCK)

n IS TIME PRIOR TO CLOCK
n+1 IS TIME FOLLOWING CLOCK

23



SIGNETICS DIGITAL 8000 SERIES TTL/MS! — 8200/01/02/03

LOGIC DIAGRAMS AND TRUTH TABLES (Cont'd)

10-BIT BUFFER REGISTER—INVERTED INPUTS
(22)01 (21)02 (20;03 (19)04 (18)05 (17)06 (16)07 115\08 (14)09 (“(110
RESETOE—zip -— ? ? ? ? T ? ? ? ?
CLOCK O
Dy | RESET Qn+1 RESET=02Q=0
0 1 1 (OVERRIDES CL.OCK)
n ISTIME PRIOR TO CLOCK
Vee = (24) 1 1 0 n+1 IS TIME FOLLOWING CLOCK
GND = (12)
( )} = Denotes Pin Numbers 8203
ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)
LIMITS TEST CONDITIONS
CHARACTERISTICS D, D, RESET NOTES
MIN. TYP. MAX. | UNITS 8200 8201 CLOCK 8202 | OUTPUTS
8202 8203 8203
“1" Qutput Voltage 2.6 3.5 \% 2.0V 0.8v Puise 800uA 6
0" Qutput Voltage 0.4 \Y 0.8v 2.0v Pulse 9.6mA 7
“0" Input Current
Dn(8200, 8202) -0.1 -1.6 mA 0.4V
5n(8201 , 8203) -0.1 -1.6 mA 0.4v
Clock -0.1 -1.6 mA 0.4v
Reset (8202, 8203) -0.1 -1.6 mA 0.4v
“1'" Input Current
D,, (8200, 8202) 40 uA 4.5V
ﬁn (8201, 8203) 40 MA 4.5V
Clock 40 uA 4.5V
Reset (8202, 8203) 40 uA 4.5V
Input Voltage Rating
(All inputs) 5.5 \Y 10mA 10mA | 10mA 10mA
Power/Current Consumption 409/77.7|580/110 | mW/mA ov ov ov 11,13
Ta=25°Cand Vg = 5.0V
LIMITS
CHARACTERISTICS TEST CONDITIONS NOTES
MIN, TYP. MAX, UNITS
Propagation Delay
tyn Clock to @ 30 45 ns 8
tofs Clock to Q 25 40 ns 8
tyn Reset to Q 30 45 ns 8
Set Up Time 6 15 ns 10
Hold Time 0 5 ns 12
Minimum Clock Width 12 17 ns
Transfer Rate 15 35 MHz 8
Output Short Circuit Current -20 -70 mA
NOTES: .
1. All voltage measurements are referenced to the ground termi- 6. Output source current is supplied through a resistor to
nal. Terminals not specifically referenced are tied to VCC‘ ground.
2.  All measurements are taken with ground pin tied to zero 7.  Output sink current is supplied through a resistor to V..
volts. 8. Refer to AC Test Figure.
3. Positive current is defined as into the terminal referenced. 9. Manufacturer reserves the right to make design and process
4.  Positive logic definition: changes and improvements.
""UP'" Level = "“1, “DOWN"" Level = “0". 10. Set Up Time defined as data presence before clock.
5. Precautionary measures should be taken to ensure current 11. Outputs are in the low state for this test.
limiting in accordance with Absolute Maximum Ratings 12. Hold time defined as data presence after clock.
should the isolation diodes become forward biased. 13. VCC = 5.25 volts.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8200/01/02/03

SCHEMATIC DIAGRAMS

DUAL 5-BIT BUFFER REGISTER 8200 DUAL 5-BIT BUFFER REGISTER
SINGLE 10-BIT BUFFER REGISTER 8202 ~INVERTED INPUTS 8201

SINGLE 10-BIT BUFFER REGISTER
~INVERTED INPUTS 8203

l—'"—___‘__—'_—l TVCC

24kg 700

AA

N
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8200/01/02/03

AC TEST FIGURES AND WAVEFORMS

tpd FROM CLOCK TO Q

o —

DATA INVERT FOR D
[ 15V 15V 1.5V
R Ve cLocK ﬂ [\L

2.6V E
D1 1 OUTPUT
— T N\ e
D2 Q— | : ; “
PULSE ‘ 1500 |
GENERATOR D3 Q3 — —eitoN e —=  —tOFF
519 D4 Q [—
D5 05 — TO
8202+ - o
= Dg agb— OUTPUTS L
D7 o7 — 18pF 3 5k
Ea:g:iiion ' —|os Qg — }—J INPUT PULSE:
Do Qo }— Data = P.R.R. = 7.6 MHz
12 | = Clock = P.R.R. = 156 MHz
o0 GNDQw PW = 17 ns (at 50% point)

ty = tf = 5 ns Max.
Amplitude = 2.6V.

i

*Refer to the Pin-Outs for the 8200/01/03 AC Testing.

ton FROM RESET TO Q

5.0V

RESET
1.5V 1.5V
Vee a 2.6V —\:L/
—
1.5v;¢ ] \1.5v
] 16002 ouTPUT -
PULSE o
azf— —l L
ENERATOR| on
‘ 51Q 04 B
s20zr  O5[ M__ -
= Qg b— OUTPUTS
ar}— 18pF 5;5k
PULSE X -
GENERATOR o8 INPUT PULSE:
p Qof— Amplitude = 2.6V
b Q10— b Clock: P.R.R. =5 MHz
GND Reset: P.R.R. = 5 MHz
= PW = 30 ns {(at 50% point)
tr=t=5ns

*Refer to the Pin-Outs for the 8200/01/02/03 AC Testing.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8200/01/02/03

TYPICAL APPLICATIONS

20 BIT {4 WORDS X 5 BITS EACH) MEMORY CELL

- - " - """ 1 Qg0
' = 831
! N ° I:-’—I-_‘— 2
CLoC T Vo | Qo3
; c.a c.a c Q ca cQ : 4
| D D ) D o |
Q0
: Q44
| T Qg2
Cp1 O——T——{} * * -+ + | 313
{ C.Q c.a c.Q c.a &) +‘ fad
| o +° {0 1D o |
e e | T LT Y Sepenp U B Q0
| - = Q1
a
| N %
€2 © I 1 | 323
| c . c .0 c 0 T a c.all 2
’l D D D D D |
| Q39
: I Q34
| 032
CL3 T j gaa
} c a c.a Xe) c a €. ]| 34
| +{p o l D D D :
b L
Dg 1 T 1
Dy
D2
D3
Dy

Total Package Count = 2-8200's

ONE OUT OF TEN — COUNTER/DISPLAY (SELF-CORRECTING)

—0 o
0
ON
O w
-
—0
0
O <
Q
-0

CLOCK o—

RESET o0—m—————4¢

001.F

8880

)

Total Package Count = 1-8202; 1-8880
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8200/01/02/03

(

TYPICAL APPLICATIONS (Cont'd)

MULTIPLICATION AT 10MHz OF A 20-BIT BINARY WORD

%o Zi4 15 Z1g Z17 I8 Iio
P |
D DI
8202 8202
CL Rpjcu
CZn »— 1 !
cp,
Xp 1| X2 | X3 | Xg | X5 | Xg [ X7 | Xg | Xg | Xqp | Xq1 | Xq2 | X13 | X14 | X145 | X4 | X17 | X48

X

p— ppp—— - ] P
RN S — (<] —

|
|
|
|
|
;
|
}
T
|
|
|
|
|
|
|
t
|
|
| 8260 8260 8260 8260 8260
|

|

t

Zg (21 [Z2 |Z3 |24 [Zs |Ze |Z7 |2 |Z9 [Z10 |Z11 |Z12 |Z13 |Z14 (%15 |Zie [Z17 [Z18 [Zve
D D [o D
8202 8202
CL. OUTPUT BUFFER Rpj @ OUTPUT BUFFER Rp
ol J
< Pn
CLEAR
' r oy v Y y Y
Po Py P, P3 P, Pg Pg P; Pg Py Pyg Pyy Pz Py Pyg Pig Prg Py Pyg Pyo
;
Pn=(Xn)M WHERE X, =MULTIPLICAND
M= MULTIPLIER Cspm—i =M F——cCp,
TOTAL PACKAGE COUNT = 9 PACKAGES (4-8202°'S AND 5-8260'S)
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8-INPUT DIGITAL

DIGITAL 8000 SERIES TTL/MSI 82

MULTIPLEXER g%g?
32

DESCRIPTION TRUTH TABLE
The 8-Input Digital Multiplexer is the logical equivalent of AD ss DATA INPUTS oUTPUT
a single-pole, 8 position switch whose position is specified DRE 8930
by a 3-bit input address. Azl A1| Ao |l7]| 16| Istt4]i3]12]| 11| io |INH| f (8231 8232
. . . f f
The 8230 mcorpora.tesar?lNHlBlT input which, when low, . ol o T o i x xxxT7 T T 1o o
allows the one-of-eight inputs selected by the address to ol ol 1lIxixixixIx|x|1lx]o0 110 0
appear on the f output and, in complement, on the f 01 11 0 xixix|x|xf1ix/x 0| 110 0
. . . . 0 1 T Ix[x|x{x {1 ix{xi{x |0 1 0 o]
output. With the INHIBIT input high, the f output is 110 Ofx|x|x{1|xf{xix|x]|o0 110 0
' T H it 1 0 1 [x|x|[1{x|{x|x|xjx |0 1 0 4]
urxcondmonally .low and_the f out;?ut is u.ncondmonally O - S Dol Bl O R ol ol Dol Rl 1 0 o
high. The 8230 is a functional and pin-for-pin replacement 11 1] 1|1 xIx]|x|x[x|x]x]|o 1 0 0
for the 9312. O[0] Ofx|x[x]x|x[x|[x|o]oO o1 1
. e . 0] 0 T xix|xixix[x|0O]x |0 0 1 1
The 8231 is a variation of the 8230 that provides open . ol 1] olxlIx|x|xi{x|o|xix]|o 0| 1 1
collector output f for expansion of input terms. The 8232 O 1 [ T xix|x|x]0ix|xix | 0] 01 1
is similar to the 8230 in the effect of the INHIBIT PP O x|Oix pxxx o) 041 !
is simifar o the ext_:eptm e effect of the 11 ol 11xIxlolxixIxix|x|o o | 1 1
input on the f output. With the INHIBIT low, the selected 1] 1] 0Ofxl0ofx|x|x|x|x|[x]O 0|1 1
input appears at the f output and, in complement, on the T 1) 10 > xfx x|xixix]0 ] 0}1 1
f output. With the INHIBIT input high, both the f and the x| x] xfxlxfxixfxxix|x]1] 01 o
f output are unconditionally low. x = don’t care
LOGIC DIAGRAMS
8230 AND 8231 8232
© (@
y o— —\ 70— ,___:%43—
) o
's O— : I 's —
© 1/ © .
50 T\ 50 j; ) _
'; r
(5) {5)
la0- ™\ lao >_jD____
= vy 1
@ @
30— 1 130 _D_
! | - | "
r
3 @
20 20— =|
r | -
'10(2’ . | \ L T '1cm
5 (14)
Io(,L“’ | '00(1)
{ ) A
= ] =
(15)
(11) (12} (13)| (10) *8231 HAS OPEN COLLECTOR 1) (12) (13)
Ag Ay A; INHIBIT Ag Ay Ay INHIBIT
Vee = (16) Vee = (16)
GND = (8) GND = (8)
( ) = DenotesPin Numbers ( ) = DenotesPin Numbers
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8230/31/32

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS DATA NOTES
MIN. { TYP. |MAX. | UNITS Aq A2 A3 INH INPUT OUTPUTS
In
1" Output Voltage, Output f 2.6 35 \" * * * 0.8V 2.0V ~800uA 6, 11

Output T (8230, 8232) 28 | 35 \Y * * * 2.0V * -800uA | 6, 11
“1" Qutput Leakage Current,

Output  (8231) 150 KA 08V | 2.0v 2.0v 2.0V 0.6V 14
“0" Output Voltage 0.4 A\ 08V | 0.8V o8v 08V o8v 16mA 7,1
1" Input Current

Inputs An, In 40 uA 45V | 45V 45V 45V

Input INH, 8230 & 8231 80 MA 45V

Input INH, 8232 80 MA 4.5V
"0" Input Current

Ape 1y, INH (8230 & 8231) -0.1 -1.6 mA 0.4v 0.4v 0.4V 0.4v

INH, (8232) -0.1 -3.2 mA 0.4v

Ta =25°Cand Vgoe =5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS DATA |OUTPUTS | NOTES
MIN. | TYP. | MAX.| UNITS A A A INH INPUT f T
In
Propagation Delay

A, to T (8230,8232) 19 | 30 ns 8

A, to T (8231) 17 30 ns 8

1, to T (8230, 8232) 11 20 ns 8

ftof 10 5 ns 8

1, to T (8231) 13 | 24 ns 8

INH to ¥ (8230, 8231) 18 30 ns 8

INH to f or T (8232} 11 20 ns 8
Power Consumption/Supply Current

8230, 8231 250/

47.7 |mW/mA | 45V 45V 45V 45V ov 13

8232 262/

50.0 |mW/mA | 45V 45V 45V 45V ov 13
Output Short Circuit Current

Output f -20 -70 mA ov ov ov ov 45V oV

Output F(8230, 8232) -20 -70 mA ov ov ov ov ov ov
Input Latch Voltage 5.5 \% 10mA | 10mA | 10mA | 1T0mA 10mA 12

*See Truth Table for Logical Conditions
NOTES:
1. All voltage measurements are referenced to the ground 7.  Output sink current is supplied through a resistor to Vee
terminal. Terminals not specifically referenced are left 8. Refer to AC Test Figures.
electrically open. 9. One AC fan-out is defined as 50pF.
2. All measurements are taken with ground'pin tied to zero volts. 10. Manufacturer reserves the right to make design and process
3. Positive current is defined as into the terminal referenced. changes and improvements.
4. Positive logic definition: “UP’ Level = “1'', “DOWN"’ 11. By DC tests per the truth table, all inputs have guaranteed
Level = *'Q". thresholds of 0.8V for logical ‘0" and 2.0V for logical ““1"’.
5. Precautionary measures should be taken to ensure current 12. This test guarantees operation free of input latch-up over the
limiting in accordance with Absolute Maximum Ratings specific operating power supply voltage range.
should the isolation diodes become forward biased. 13. All 1, data inputs are at OV. V.~ = 5.25V.
6. Output source current is supplied through a resistor to 14.  Connect an external 1k resistor from Vo to the output

ground.

30

terminal for this test.




SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8230/31/32

SCHEMATIC DIAGRAMS
8230 AND 8231 8232

10
10
INHIBIT "o INHIBIT

o

*5002 Resistor on 8231 only.
Note: All inputs have diode clamping. All outputs have Note: All inputs have diode clamping. All outputs have
isolation diodes.

isolation diodes.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8230/31/32

AC TEST FIGURE AND WAVEFORMS

AC TEST CONDITIONS

scope Vee
IN916 8450
f—0--- 286V
JOPFT 5K
Vee
Ry
Ng16
f O == 2.6V
A2 30pF 5k R
INHIBIT
GND
8320/32 8231
R.‘ o 3608
R2 84.50 4409
NON-INVERTING PATHS
INPUT AT BNC
‘q—pw_.l 2.6V
.50%—\——/—
Y Kt ov
t, =1t 23ns
A B
IN | |
1.5v
— w —/ 1-8V
—’| ton |<— —>toffl<—
ouT —\1.5Vv
| out 11.5V
INVERTING PATHS
[+ D
1.5V | o j
N — 1.5V
->| ton |« ——ltoff -—
out —1.5V out 1.5V
NOTES:

1. 5K, 30pF load includes test jigs and scope impedance.
2. Scope terminals to be < 1%’ from package pins.
3. See truth table for logical conditions.

INPUTS WAVE-

STEP DELAY FORM
No. | TYPE/S |cromTo | 1o |11 | Ag | INH |TYPE
1 ALL {Agtof OV (Ve |PG.{OV | C,D
2 ALL Jlgto¥ P.G.JOV |oV OV | C,D
3 ALL |ftof* _ |P.G.lOV |OV OV | C,D
4 8230 |INHtof [V {OV [0V [P.G.|{ A B

8231 _

5 8232 |INHtof |OV |OV |OV |P.G.| C,D
6 8232 |[INHtof |V {OV |{OV [P.G.| C,D

NOTE: 1. P. G. = Pulse Generator
*Both f and f are simultaneously loaded.

TYPICAL APPLICATIONS

EXPANSION OF 8231 TO MULTIPLEXER 64 LINES

00— f
210
20—

T
1T

Y
*

INH 7, ——

Vee

2%

. |
“

IINH 7 $—O1, INVERTED OUTPUT

*fn=f0+f1+f2 ..... 5 -
True Output L4
All Outputs may be tied together
to drive 8x16mA (eight 1.6mA F.O.)
or each Output may drive separately
ten 1.6mA F.O.

Note: A
Each 8231 has 8 data inputs which are not shown,
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2-INPUT 4-BIT DIGITAL
MULTIPLEXER

DESCRIPTION
These devices are 2-input, 4-Bit Digital Multiplexers designed
for general purpose data-selection applications.

The 8233 features non-inverting data paths; and, the 8234
features inverting data paths.

The 8235 is designed for input to adders, registers and
general paralleled data handling due to its capability to
perform CONDITIONAL COMPLEMENTING (TRUE/
COMPLEMENT). When the two inputs for each bit position
(Ai, Bi) are connected together, the -f output will provide
either the True or Complement of the input data. This

LOGIC DIAGRAM AND TRUTH TABLES

capability is especially useful for transferring data into par-
allel adders where both true data for adding or multiplying

and also complemented data for subtracting or dividing are
needed.

DIGITAL 8000 SERIES TTL/MSI

The 8234 and 8235 designs have open collector outputs
which permit direct wiring to other open collector outputs
(collector logic) to yield ““free’” four-bit words. As many as
one hundred four-bit words can be multiplexed by using
fifty 8234/8235s in the WIRED-AND mode.

The inhibit state Sg = S1 = 1 can be used to facilitate
transfer operations in an arithmetic section.

C
GND
(O]

8233
Ap By Ay By Az By A3 B3
o(1) 0(2) o8 ofs) 9(10)?(11) T(15) (14)
So—l b
"o ED" So | 81 | fn
s
K L | . o] o8B
] 1 0 A
0 1 B
1 1 0
(3) {4) (12) 13)
fo fy fy f3
VCC = (16)
N GND = (8)
() = Denotes Pin Numbers
8234
Ap Bp Ay By Az By Az Bj
o1 ?(2) 9(5) o5 o(10} o(11) THSD (14)
) : ]
s, So S1 fn
) — = 0 o | B
1 0| A
~ 0 1B
S
3 S Soa S0z 1 1 1
fo 1 2 3
Vee = (16)
GND = (8)
( ) = Denotes Pin Numbers
8235
Ag By Ay By Az 8, Az B3
01} 0(2) 0(6) O(5) ?(10) {11} ©(15) Q(14)
sa(O—lg) b_—-l SO S1 fn
Sy O—— 1| 1T 11 0 0 | ApBp
7 .
0 1 Bn
1 ] An
1 1 1
’ (3 (@ (12) (13 Vee = (16)
fo f f2 f3 = (8)

Denotes Pin Numbers
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8233/34/35

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

TEST CONDITIONS

LIMITS
CHARACTERISTICS INPUTS OUTPUTS | NOTES
MIN. TYP. MAX. | UNITS A, B, Sp $4

1" Output Voltage (8233) 2.6 3.5 \ N 2.0V 2.0v 0.8v 0.8V | -800uA 6
0" Output Voltage (8233) 04 \ ! 0.8v 2.0v 2.0v 0.8v 16mA 7
0" Output Voltage (8234) 0.4 \ ov 2.0v 0.8v 0.8v 16mA 7
0" Output Voltage (8235) 0.4 v 2.0v 2.0v 2.0V 0.8v 16mA 7
1" Output Leakage Current

(8234) 100 KA 2.0V 2.0v 2.0V 2.0V 5.0V 13
““1"" Output Leakage Current

(8235) 100 A 2.0V 2.0v 2.0v 2.0v 5.0V 13
“0" Input Current

A, ~-0.1 ~-1.6 mA 0.4V 4.5V ov

Bn -0.1 -1.6 mA 4.5V 0.4v ov ov

So -0.1 -16 | mA 0.4v

S4 -0.1 -16 | mA 0.4V
1" Input Current

A, 40 MA 4.5V ov

B, 40 KA ov 4.5v

So 40 RA 4.5V

4 40 uA 45V
Input Latch Voltage

An 5.5 \% 10mA oV 11

B, 5.5 \" ov 10mA 11

So 5.5 \Y 10mA 1

S, 5.5 v 10mA 1
Output Short Circuit Current

(8233) -20 -70 mA 5V . 5V ov oV ov
Input Clamip Voltage

An -1.5 \ ~-12mA

By -1.5 \" -12mA

So -1.5 v -12mA

S -1.5 \Y -12mA
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8233/34/35

Ta=25"Cand Ve = 5.0V

TEST CONDITIONS
LIMITS
CHARACTERISTICS ' INPUTS OUTPUTS | NOTES
MIN. TYP. MAX. UNITS A, B, SO 84
Power/Current
Consumption: )
8233 200/38 | 252/48 | mW/mA ov ov 15
8234 160/31 | 210/40 | mW/mA ov ov 15
8235 230/44 | 310/59 | mW/mA 4.5V 4.5V 15
8233 Turn-On Times
Ap B, tof, ‘ 16 25 ns 8,14
Sgtof, 27 38 ns 8,14
Sqtof, 27 38 ns 8,14
8233 Turn-Off Times
An' Bn to fn 16 25 ns 8,14
Sg to f, 27 38 ns 8,14
Sqtof, 27 38 ns 8,14
8234 Turn-On Times
A, B,to fn 16 25 ns 8,14
Sptof, ' 27 38 ns 8,14
Sqto fn . 27 38 ns 8,14
8234 Turn-Off Times
An, Bn to fn 16 25 ns 8,14
Sptof, 27 38 ns 8,14
Sy tof, 27 38 ns 8,14
8235 Turn-On Times
A,tof, 16 25 ns 8,14
B, tof, | 24 35 ns 8,14
Sgto f, 27 38 ns 8,14
Sqto fn 27 38 ns 8,14
8235 Turn-Off Times
Aptof, 16 25 ns 8,14
B,tof, 24 35 ns 8,14
Sotof, 27 38 ns 8,14
Sqtof, 27 38 ns 8,14
NOTES: . . . .
1. All voltage measurements are referenced to the ground termi- 7. Output sfmk current is supplied th;ough a resistor to Ve,
nal. Terminals not specifically referenced are left electrically 8.  One DC fan-out ' defined as 0.8mA.
open. 9. One AC fan-out is defined as 50pF.
10. Manufacturer reserves the right to make design and process
2. Aill measurements are taken with ground pin tied to zero changes and improvements.
volts. 11.  This test guarantees operation free of input latch-up within
3. Positive current is defined as into the terminal referenced. the specified operating supply voltage range.
4, Positive logic: ““UP’ Level = 1, “DOWN’ Level = “0". 12. Measurements apply to each gate element independently.
5. Precautionary measures should be taken to ensure current 13. Connect an external 1k *1% resistor from VCC to the output
limiting in accordance with Absolute Maximum Ratings for this test.
should the isolation diodes become forward biased. 14. Reference AC Test Circuit, Waveforms and Test Tables.
6. Qutput source current is supplied through a resistor to ground. 15. VCC = 5,256V,
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8233/34/35

SCHEMATIC DIAGRAMS

8233 8234
Vee @
5
w4 12k axe é 1.2k
Pd W’
1000 Vee
o
4k S
1.2k
5,0
é bS S
. = J4&e 3 [
} 10022
AA
So
= 1.2k2
80 O -
1.2k
—1 Fo
By O
§ — ’ 7002
AO@ -
§ e 1.2k
"o a o
F1
B0
= ! % Vee
w2 27000 ‘j
A1 o 1
§ A1 C7 _
= § e 1.2k
8, O—
B2 o § é
" %
) (\ﬁ_ii. )
” %
i %
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SIGNETICS DIGITAL 8000 SERIES TTL/MS! — 8233/34/35

SCHEMATIC DIAGRAMS (Cont‘d) PROPAGATION DELAY TEST TABLE
8235 PRODUCT PATH PARAMETER | 81 [S2 | S3 |S4
t
ALL Agtof on. a | b b |c
0770 toff
8233 ton
8234 Bg to fg fotf c a c b
8233 ton
on. b
1 - 1 8234 Sg to fg toff b | b a
w S & D 1240 2 12
3> 3 > 8233 t
Sp to f on_ b c a c
. 8234 0 Y toff
10 . t
§ Toose 8235 Bo to fo o0 c | a c |b
n W toff
N 8235 Bgto f fon_ b lc |a|b
0770 toff
i woa 8235 S to fo fon. blb|c|a
— toff
- 8233 ton
Sq1tof —— b c b a
8234 »1%070 toff

AC TEST FIGURE AND WAVEFORMS

QUTPUT v

sv
$1 T

N - —o s, Ay
00 8000 L og+o—i%
o—] "
L = o—18
= o— A
SWITCH POSITIONS : 7\2
'3
532-0— o1 8
(1]
O—O—— So
0 5 5
-—-OC S‘ {
5 INPUT PULSE:
R1 R2 Amplitude = 2.6V
8233 o) 84.5Q PW = 200ns
8234 . PRR =1 MHz
8235 | 3609 | 4400 4=t = 5ns

PULSE REQUIREMENTS

—| et | e

-O Vee 1.6V ——

D
b

F

°

c

3

<
=
<

4KQ 1.2k2
PW
- 'l'_‘on =ty
1002 F3 | |
15— — 15V
By ouTPUT
A3 O— prers — e g —l ety
INPUT I : { |
- i "Mw
| |
| W |
< ton D e
ouUTPUT | !
|
15v — 15V
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QUAD EXCLUSIVE-OR
QUAD EXCLUSIVE-NOR

8241

DESCRIPTION

The 8241 contains four independent gating structures to
perform the Exclusive-OR function on two input variables.
The output of the 8241 employs the totem-pole structure

characteristic of TTL devices.
The 8242 contains four independent Exclusive-NOR gates

LOGIC DIAGRAMS AND TRUTH TABLES

8242

DIGITAL 8000 SERIES TTL/MSI

which, may be used to implement digital comparison
functions. The 8242 outputs are bare collector to facilitate
implementation of multiple-bit comparisons; a 4-bit
comparison is made by connecting the outputs of the four
independent gates together.

8241 QUAD EXCLUSIVE - OR

_E(s)_ - ‘1(4)— -
fo f1

f2

A B f
] 0 0
1 0 1
0 1 1
1 1 0
VCC = (14)
GND = (7)
{ ) = DenotesPin Numbers
8242 4-BIT DIGITAL COMPARATOR
Ao By Aq By Az B2 A3 B3
n (2) {6} (5) |(8) (9) (13} (12)
r - - - - -1
I l A B f
! | oo
| I 1 0 0
I | (4] 1 0
i | 1 1 1
! I Vee = (14)
I | GND = (7)
( ) = DenotesPin Numbers
L — -

AI(W)

f3

(44}




SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8241/42

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) (8241)
LIMITS TEST CONDITIONS
CHARACTERISTICS INPUTS NOTES
MIN. TYP. MAX. UNITS OUTPUTS
A B
Output ““1* Voltage 2.6 3.5 \" 2.0 0.8 800uA 7
Output 0" Voltage 04 \ 2.0 20 16mA 8
Input ‘1" Current 80 RA 45 4.5V 13
Input ““Q’* Current -0.1 -3.2 mA 0.4 0.4 14
Power/Current Consumption 225/42.4 300/57.1 mW/mA
Output Short Circuit Current -20 -70 “mA ov 6
Input Latch Volttage
A Input 5.5 \Y) 10mA ov 10
B Input 55 \" ov 10mA 10
Tao=25°Cand Vee = 5.0V (8241)
LIMITS TEST CONDITIONS
CHARACTERISTICS INPUTS NOTES
MIN. TYP. MAX. UNITS OUTPUTS
o A B
Propagation Delay 12 20 ns 9
ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) (8242)
LIMITS TEST CONDITIONS
CHARACTERISTICS : INPUTS NOTES
MIN. TYP. MAX. UNITS OUTPUT
' A B
QOutput 1" Leakage Current 25 uA 2.0 2.0 12
Output "0 Voltdge 0.4 Vv 2.0 0.8 25mA 8
Input “1** Current 80 nA 4.5 4.5V 13
Inpute ““0*’ Current -0.1 -3.2 mA - 0.4 0.4 14
Power/Current Consumption 170/32 250/47.5 | mW/mA 0.4 0.4 15
Input Latch Voltage
A Input 5.5 10mA oVv
B Input 5.5 ov 10mA 10
Ta =25 Cand Vg = 5.0V (8242)
LIMITS TEST CONDITIONS
CHARACTERISTICS : INPUTS INPUTS
MIN. TYP. MAX. UNITS OUTPUTS
A B
Propagation Delay 18 25 ns 9
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8241/42

NOTES: . .
1. All voltage measurements are referenced to the ground terminal. 9. Refer to AC Test Figure. i
Terminals not specifically referenced are left electrically open. 10. This test guarantees operation free of input latch-up over the
2. ANl measurements are taken with ground pin tied to zero volts. specified operating supply voltage range.
3. Positive current flow is defined as into the terminal referenced. 11. Manufacturers reserves the right to niake design and process
4. Positive NAND logic definition: changes and improvements.
““UP’’ Level ="1", “DOWN" Level = 0", 12. Connect an external 1K *1% resistor from VCC to the output
5. Precautionary measures should be taken to ensure current limit- terminal for this test.
ing in accordance with Absolute Maximum Ratings should the : 13. A and B are tested separately. When A is 4.5V, B is OV, and
isolation diodes become forward biased. vice versa.
6. Measurements apply to each gate element independently. 14. A and B are tested separately. When A is 0.4V, B is 5.25V,
7. Output source current is supplied through a resistor to ground. and vice versa.
8. Output sink current is supplied through a resistor to VCC‘ 16. VCC = 5.25V.

SCHEMATIC DIAGRAMS

8241
-0 Vee
Tﬂ( T“( :L: aK :L; é 1.2k 800
A O ~
B O ] 1 0
|
1 B | |
a2 3 X
|
= = = = I
FAN L

8242

oVece

AO

7

B O

2

n~ot
"

—

1
I
1
b
1] [—'y‘v“-

|||—-
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8241/42

AC TEST FIGURE AND WAVEFORMS

INPUT

OUTPUT Vee

NOTE 1

PULSE GENERATOR

UNIT UNDER TEST

84.2Q

2.6V

510

NOTE:
1. 53082 resistor connected for 8242 only.
2. 5k&2 and 30pF includes jig and scope. -

30pF

NOTE 2 5k

||’——-”.__-

NON-INVERTING PATHS

INVERTING PATHS

[ D

iN

15V — \
ton |‘— —‘—|‘off
ouT \—1.5V ’ — 1.5V

ouTt

IN -— 15V

TYPICAL APPLICATIONS

EQUALITY GATE USED FOR COMPARISON

re—) ) ey
o )1©>—1

1/4 8242%

PARITY GENERATOR/TESTER

)
ppan) b
M)
moJ®

174 82475

) e—
—[e>—

PARITY
BIT
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8-BIT POSITION
SCALER

8243

DESCRIPTION

The 8243 8-Bit Position Scaler is an MSI array of approxi-
mately 70 gate complexity. The primary function of the
8243 is to scale (or shift) data bit positions by a selection
of a 3-bit binary selector code.

The most significant bit input (I7) may be shifted 8
positions to the least significant bit output (0g). At zero
shift, or scale select, all eight input data bits are transferred
and inverted to their respective outputs, (Ig to Og, |1 to
01, 12 to 09, etc.) At a shift, or scale select, of one, each
input bit (I) will shift to the next lower output bit (0n-1).
See truth table for other shift codes.

LOGIC DIAGRAM AND TRUTH TABLE

DIGITAL 8000 SERIES TTL/MSI

The 8243's advantages over shift registers are the speed of
operation and lower complexity of external logic required
to effect a scale function. The speed of the 8243 Scaler is a
function of gate propogation delays—the speed of equivalent
shift registers is the time for clock periods plus the propaga-
tion delay to effect a scale function.

The 8243 is provided with open collector outputs to provide
expansion to larger scaling functions. Data input logic zero
loading is reduced to less than —100uA when the unit is
disabled.

(24) % 17 23
(12)
Denotes Pin Numbers

Vce
GND

)

mowon

04 03
19 20

o—ORS$

$

’S—Do—T—Dc 1

1

_
H
=
=

So
13

o—l »—d io
INHIBIT e

L

ENAEL;:O—\:D J,
Yo 1D 5

9
ENABLE,

NOTE: All inputs have diode clamps.

INHIBIT E:“QBZLE So | S S | 09 | 07 | 0| 031 04| 05 | 05 | 0
o ' 0 0 0 T Iy I 13 1y I3 I3 17
0 1 1 0 0 0 T Iy DA T Ts i 1
0 1 0 1 0 T, T A Ts Ts T 1 1
0 1 1 1 0 Ty T T T T 1 1 1
0 1 0 0 1 T T Ts T 1 1 1 1
0 1 1 0 1 Iy Ts T 1 1 1 1 1
0 1 0 1 1 T T 1 1 1 1 1 1
0 1 1 1 1 T 1 1 1 1 1 1 1
1 X X X X 1 1 1 1 1 1 1 1
X 0 X X X 1 1 1 1 1 1 1 1

X Indicates either logic ‘1’ or logic *'0’' may be present.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8243

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS ) ENABLE NOTES
MIN. | TYP. MA.X. UNITS 'n So S1 82 182 INHIBIT | OUTPUTS
1" Output Leakage Current 150 uA 0.8v * * * 2.0V 0.8V 7
"0’ Output Voltage 04 \ 2.0V * * * 2.0V 0.8v 12.8mA 7
“0’ Input Current
Data In (Disabled) -100 | pA 0.4V 0.8V 2.0v
Data In (Enabled) -0.1 -1.6 mA 0.4V | 0.8V 2.0V 0.8V
Select Sn -0.1 -1.6 mA 0.4V 04V | 04V
Inhibit -0.1 -1.6 mA 0.4V 0.4V
Enable 1 & 2 -0.1 ~-1.6 mA 0.4V 4.5V 11
“1" Input Current | '
Data In 80 RA 45V | 2.0V 2.0V
Select Sn 40 MA 4.5V 45V | 45V
Inhibit 40 MA 2.0V 4.5V
Enable 1 & 2 40 KA 4.5V 12
— o
Ta =25 Cand Ve = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS ENABLE NOTES
MIN. | TYP.| MAX.{UNITS| | SO S.l Sz INHIBIT | OUTPUTS
n 182
Propagation Delay
Data In 20 32 ns 9,10
Select S, 30 40 ns
Inhibit 25 35 ns
Enable 1 & 2 30 45 ns
Power/Current 315/ 500/ | mW/ 13
Consumption 60 75.2 | mA
Input Voltage Rating 5.5 10mA [10mA [1OmA |10mA | 10mA 10mA
NOTES:

1. All voltage measurements are referenced to the ground 6. Output sink current is supplied through a resistor to V c:
terminal. Terminals not specifically referenced are left 7. Connect an external 1k resistor from VCC to the output
electrically open. : terminal for this test.

2. Al measurements are taken with ground pin tied to zero volts. 8. Manufacturer reserves the right to make design and process

3. Positive current is defined as into the terminal referenced. ' changes and improvements.

4.  Positive NAND logic definition: 9.  Refer to AC Test figures.

UP’" Level = 1", "DOWN"’ Level = '0"’, ‘ 10. I ‘0" threshold 0.7 volts for S8243.

5. Precautionary measures should be taken to ensure current , 11. Input under test at 0.4V, other Enable Input tied to VCC'
limiting in accordance with Absolute Maximum Ratings should 12. Input under test at 4.5V, other Enable Input, 0 volts.
the isolation diodes become forward biased. 13.

AC TEST FIGURES AND WAVEFORMS

Vee =5-25V.

PROPAGATION DELAY, ENABLE TO OUTPUT

INPUT

.

510

PULSE
IGENERATOR]

5.0V
7
— 1o Vee
— 1 %l—o
—1 12 0 1—o0
— |3 l—o
—— |4 03 —oO
— I5 04 }—o0
—— g 05}—o
— 7 Og—o
o—{EN, O7p—o0
EN,
INH So S1 Sz GND

BEEN

----TO OUTPUTS.--

5.0V 2.6V
5002
4302
P
24pF 3k
FIGURE 1

1
ENABLE 15V 15V

| |
OUTPUT SKI 15V : %1.5V

i
I
—
|

t,

|
on:<_

INPUT PULSE:

Amplitude = 2.6V

1
—l
[

PW = 100ns @ 50% Points
PRR = 6MHz
tr = tf = 5ns (10% to 90% Points)

NOTE:

Yoff

Enableq with Enabley at V¢ or

Enable with Enableq at V.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8243

AC TEST FIGURES AND WAVEFORMS (Cont'd)
PROPAGATION DELAY, DATA INPUT TO DATA OUTPUT

5.0V

I |
15V 15V
Vee So -—/y—\_

|
5.0V
0 | [
BN 0 I Xasv 1 sy
m i
— o 4800 —i fon he— —e b Toff
5000
I3 0O 26V
PULSE , s
GENERATOR] 0 24pF 5k
-—— Sq
510
—152
WNH  GND . INPUT PULSE:
= = Amplitude = 2.6V
PW = 100ns @ 50% Points
PRR = 5MHz
= tr = tf = 5ns (10% to 90% Points)
FIGURE 2
PROPAGATION DELAY, DATA SELECT TO OUTPUT
5.0V
o
| |
. So 1 |
Vee . : |
N 5.0V fisv | 15V
1 00 | i ] 1
1 En, ot i ton ==
S [PO
—h % 26V
l PULSE s
0
IGENERATOR
——1 5 .
510
—1 32
L INH GND | . INPUT PULSE:
- I Amplitude = 2.6V
PRR = 8MHz
PW = 100ns @ 50% Points
= tr = tf = 5ns (10% to 90% Points)
FIGURE 3
PROPAGATION DELAY, DATA SELECT TO OUTPUT
50V
o)
| |
S U2
0, f [
vV, 0 ! \ 1.5v ! } 15V
cc 5.0V NS i
EN, o ol
—a| ton e— —a e toff
EN,
o 4800
5009
Iy 09 2.6V
PULSE . So .
GENERATOR 24pF Bk
- 18,
510 s
— INH GND L INPUT PULSE:
= = . Amplitude = 2.6V
I PRR = SMHz
PW = 100ns @ 50% Points
AL tr = tf = 6ns (10% to 90% Paints)
FIGURE 4
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8243

TYPICAL APPLICATIONS

ONE TO EIGHT LINE DEMULTIPLEXER

Vee
0; Og Og 04 03 O, 0; O
ENABLE 1 S,
8243
ENABLE 2 $1}—0 - SELECT LINES
I INHIBIT Sol—o
— 17 1g 15 g 13 13 14 1o
o e TITTTIT]
3 BIT BINARY CODE OUTPUTS
SCALE SELECT So $q So Og (o 1] 02 03 Oz Og Og O7
0 0 0 0 Data Data Data Data Data Data Data Data
1 0 0 1 Data Data Data Data Data Data Data 1
2 0 1 0 Data Data Data Data Data Data 1 1
3 (0] 1 1 Data Data Data Data Data 1 1 1
4 1 0 0 Data Data Data Data 1 1 1
5 1 0 1 Data Data Data 1 1 1 1 1
6 1 1 0 Data Data 1 1 1 1 1 1
7 1 1 1 Data 1 1 1 1 1 1 1
Bi-DIRECTIONAL 8-POSITION SHIFTER
SCALE OUTPUTS
FACTOR |1 2 3 4 56 6 7
0 A B C DE F G| SCALE
1 1 ABCDEF RIGHT
2 11 ABCDE
OUTPUTS 3 111 ABCD
1234656 7 4 111 1 ABGC
Q ? 000 ? 5 11111 AB SCALE =0
6 1111 1 1 A| AROUND=0
7 1T 111111
SCALE OUTPUTS
FACTOR 1 2 3 45 6 7
| 0 A B CDETFG SCALE
07 0g 05 04 O3 0 04 O 07 O 05 04 03 0, 0 O 1 B CDEFGH1 LEFT
s futs 2 |SpELST!
3 DEF G111
mms‘g wmag; 4 EFG1 111
s 5 5 F G111 1 1| SCALE=1
So s 6 G111 111 AROUND =0
1716 15 14 13 12 14 19 l7 115 1a 13 1z 1y 1o © 7 11111 11
L oL [
SCALE OUTPUTS
FACTOR |1 2 3 4 5 6 7
0 A B CDEFG SCALE
1 G ABCDEF RIGHT
2 F GABCDE & AROUND
3 EFGABTE CD
0000989 @_@@ ,@M@\ 4 DEFGABGC
ABTDEFGB ra S | 5 CDEFGAB./| SCALE=0
INPUTS l 6 BCDETFGA/| AROUND=1
SCALE 7 A BCDETFG
RIGHT/LEFT
S SCALE OUTPUTS
o . A B CDETFG SCALE
AROUND 1 B CDEF G A | LEFT
2 C DEFGARB & AROUND
3 DEFGABTC
4 EFGABTCD
5 F GABTZ CDE SCALE =1
6 G ABCDEF ARQUND =1
7 A BCDETFG
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BINARY-T0-OCTAL DECODER
BCD-T0-DECIMAL DECODER

DESCRIPTION

; The 8250, 8251 and 8252 are gate arrays for decoding and
logic conversion applications.

The 8250 converts 3 lines of input to a one-of-eight out-
put. The fourth input line (D) is utilized as an inhibit to
allow use in larger decoding networks.

The 8251 and 8252 convert a 4 line input code (with

LOGIC DIAGRAMS

0
1
2

O 00 CO
NN
1IN

DIGITAL 8000 SERIES TTL/MSI

1-2-4-8 weighting) to a one-of-ten output as shown in
the Truth Table.

The 8252 is a direct replacement for the 9301 with all
outputs being forced high when a binary code greater than
nine is applied to the inputs.

The selected output is a logic ‘0",

8250 8251/8252
—] )o——o"
1 13)
=D OLDC Dc ,3 )
OLDO_—DC —] (12) (18) — (12)
: | 1
{1 — — 2
=ID o} 2o
= 2 8 D 3
%) (14) _Dc — (10)
B D D 3
(13) i (9) D"l@)
ﬂ 4 5
- ® m : E E — 3
o c D: | 5 ' | 6
2 _‘D# : “ — @
=D .
{5) 1 (5)
7
b D ___%o—o )8
@ ® (o——iz) 204 >0 =N o
} -2
7
Vee = (14) Veec = (16)
GND = (7) GND = (8)
( ) = Denotes Pin Numbers *Connections made on 8252 only ( ) = Denotes Pin Numbers
TRUTH TABLE
OUTPUT STATES
INPUT STATE 8250 8251 8252
A B [ D 0 1 2 3 4 5 6 7 8 9 8 9
0 0 0 (o} 0 1 1 1 1 1 1 1 1 1 1 1
1 0 0 0 1 0 1 1 1 w1 1 1 1 1 1 1
0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 T
1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1
0 o] 1 0 1 1 1 1 (o] 1 1 1 1 1 1 1
1 /] 1 0 1 1 1 1 1 0 1 1 1 1 1 1
4] 1 1 (4] 1 1 1 1 1 1 0 1 1 1 1 1
1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1
0 0 0 1 1 1 1 1 1 1 1 1 0 1 0 1
1 0 0 1 1 1 1 1 1 1 1 1 1 0 1 O
0 1 0 1 1 1 1 1 1 1 1 1 0 1 1 1
1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1
0 0 1 1 1 1 1 1 1 1 1 1 o] 1 1 1
1 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1
4] 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 ] 1 1
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8250/51/52

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS
CHARACTERISTICS A B C D OUTPUTS | NOTES
MIN. TYP. MAX. UNITS
1" Output Voltage 2.6 35 \Y -800 6, 10
0" Output Voltage 0.4 \Y 16mA [ 7,10
“1'"" Input Current
A,B,C,D 40 uA 4.5V 4.5V 4.5V 4.5V
"0 Input Current
A, B, C (8250, 8251) -0.1 -1.2 mA 0.4V 0.4V 0.4V
A, B, C, D (8252) -0.1 -1.6 mA 0.4V 0.4V 0.4V 0.4V
D (8251 Only) -0.1 -1.2 mA 0.4V
D (8250 Only) -0.1 -1.0 mA 0.4V
Ta=25°Cand Vge = 5.0V
LIMITS
CHARACTERISTICS A B [ D OUTPUTS | NOTES
) MIN. TYP. MAX. UNITS
Turn-on Delay tg, 20 35 ns 8
Turn-off Delay ty¢s 20 35 ns 8
Power/Current Consumption
(8251 Only) 135/25.7| mW/mA| 5.25V | 5.25V 5.26V ov 12
(8250 Only) 125/23.8|mW/mA | 5.25V | 5.25V 5.25V ov 12
Input Latch Voltage 55 \) 10mA | 10mA 10mA | 10mA 1"
Output Short Circuit Current
Qutputs 1 thru 9 -10 -55 mA ov ov ov oV ov
Output 0 -10 -55 mA 5.0V ov ov ov ov
NOTES:
1. All voitage measurements are referenced to the ground term- 6. Output source current is supplied through a resistor to
inal. Terminals not specifically referenced are left electrically ground.
open. 7. Output sink current is supplied through a resistor to V..
2. All measurements are taken with ground pin tied to zero 8. Refer to AC Test Figures.
volts, 9. Manufacturer reserves the right to make design and process
3. Positive current flow is defined as into the terminal refer- changes and improvements. .
enced. 10. Inputs for 1 and ’0’* output voltage test is per TRUTH
4. Positive logic definition: table with threshold levels of 0.8V for logical ““0” and
“UP" Level = 1. “DOWN" Level = “0". 2.0V for logical 1"
6. Precautionary measures should be taken to ensure current 11.  This test guarantees operation free of input latch-up over
limiting in accordance with Absolute Maximum Ratings the specified operating power supply voltage range.
should the isolation diodes become forward biased. 12.

VCC = 5.25 volts.



SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8250/51/52

SCHEMATIC DIAGRAM AC TEST FIGURE AND WAVEFORMS
TURN-ON DELAY (t,,)

8450
T Vee

PULSE
GEN.

CEECELLTEY

FIGURE 1
TURN-OFF DELAY (toff)

26v

Tvcc 84.50

PULSE
GEN.

FHF

~ o
(]

[l

—» e t,<5ns
I

OUTPUT

FIGURE 2
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8250/51/52

TYPICAL APPLICATIONS

ONE-OF-10 DECODER

RESET O]
o———0
Vee STROBE

DECADE COUNTER 8280
(R0 ] A a— (A
q ¢ A B [ D
|
A B c D

BCD-TO-DECIMAL DECODER 8251
5

1 7

I I

i

1

2080

CONTROL LINES

ONE-OF-64 DECODER

BINARY NUMBER

(A B i D1y Eq Fin]

%0 21 22 2T3 ?4 ?5 INHIBIT
A B C D
8250
1234567

Il

1 . 3 I 1 = 14
(I TN T T OO O T T
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ARITHMETIC
LOGIC ELEMENT

8260

DESCRIPTION

The 8260 Arithmetic Logic Element is a monolithic gate ar-
ray incorporating four full-adders structured in a look-
ahead mode. The device may be used as four mutually
independent exclusive NOR or AND gates by proper ad-
dressing of the inhibit lines.

As a four-bit adder, the 8260 permits high speed parallel
addition of four sets of data and features both simultaneous
addition on a character to character and on a bit to bit basis

LOGIC DIAGRAM

DIGITAL 8000 SERIES TTL/MSI

within the package.

When true input variables are used, the true sum is formed
at the f output. Inverted input variables produce the com-
plement of the sum of the true variables.

The carry-outs available are: Internally Generated (Cg);
Propagated (Cp); and Ripple (CR). This gives the 8260
complete flexibility when used in Ripple Carry or Anti-
cipated Carry Adder Systems.

Ve (14)
GND (12)
() Denotes Pin Numbers

A and B refer to Functional Block Diagram on page 54.

oo

X4 Yi Xy Yy X Y Yy X,
(23) 22) 21 (20 (19) (18) (16) “an
(2) l—\
S © L)
(3) 1
@ fam
(5) Cin § O
(6) Ot
(7) 5
w0 -
INH
a i1 L] ligliiwiieey
A2 By Az By I'W By
9) (11} {18) O (14) Q {13} O
fp f5 fa Cr Cg Cp




SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8260

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

TEST CONDITIONS
LeTS TERMINALS (mA)
CHARACTERISTICS INPUT TERMINALS m NOTES
MIN. | TYP. | MAX.| UNITS Xn Yn C.N clNH EINH "-‘p CG CR fn
1" Output Voltage 2.6 3.5 \% 2.0 20 {20 2.0 2.0 -0.8] -0.8| -0.8 1
0" Output Voltage
fn' CG and CR 0.4 \Y 0.8 08 |08 0.8 0.8 96| 96| 9.6 2
0" tnput Current
Xn and ClNH -0.1 -3.2 mA 0.4 5.25 0.4
Yn -0.1 -3.2 mA 5.25| 0.4
EINH & CIN‘I' through CIN5 -0.1 -1.6 mA 0.4 0.4 3
“1"" Input Current
X, and CiNH 80 uA 4.5 ov 4.5
Yn 80 MA ov 4.5
EINH&C”\”,through CIN5 40 KA 4.5 4.5 4
Input Latch Voltage
Xn and CINH 5.5 \% 10mA| oV 10mA
Yn 5.5 \" ov 10mA
EINH & CIN1' through CIN5 5.5 \% 10mA 10mA 4
" 400/ 600/ mW/
Power/Current Consumption 76.2 114.1 mA 15
Ta=25"Cand Vg = 5.0V
LIMITS TEST CONDITIONS OUTPUT
CHARACTERISTICS INPUT TERMINALS TERMINALS (mA) | \yores
MIN. | TYP. | MAX.| UNITS X, Yn Cin clNH EINH 'cp cG cR fn
Propagation Delay
Xps Ypand Cp to Cg 14 20 ns 14
Xpand Y to Cp and Cg 14 20 ns 14
Xn and Yn to fn 24 33 ns 14
Ciy to fy 14 22 ns 14
Output Short Circuit Current
fn, CG and Cg -20 -70 mA ' 5.0 5.0 5.0 5.0 5.0 ov ov | ov 13
Cp -40 -90 [ - mA oV ov
NOTES: 9. Positive logic definition:
1. Output source current is supplied through a resistor to ““UP* Level = ""1", “"DOWN"’ Level = Q"
ground. 10. Precautionary measures should be taken to ensure current
2. Output sink current is supplied through a resistor to VCC‘ limiting in accordance with Absolute Maximum Ratings
3. When testing for separate C”\| inputs, tie the remaining should the isolation diodes become forward biased.
CIN inputs to VCC' 11. Manufacturer reserves the right to make design and process
4. When testing for separate CIN inputs, tie the remaining changes and improvements.
CIN inputs to ground. 12, input latch voltage test guarantees operation free of input
5. Keep unused inputs tied to VCC unless otherwise specified. latch-up over the specified operating power supply voltage
6. All voltage and capacitance measurements are referenced to range. -
the ground terminal. 13. Ground one output at a time.
7. All measurements are taken with ground pin tied to ‘0"’ volts. 14. Measure switching times at 1.5 volt level.
8. Positive current flow is defined as into the terminal referenced. 15. VCC = 5.25V.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8260

SCHEMATIC DIAGRAM

8260 -4 BIT ADDER
Vee =Pin 24
GND = Pin 12

All inputs have clamp diodes.

790k

)
Te3 sk
Ty 171
v
1.2k 3.5k 3.5k 1.2k
o
Dt
T, T T
77 80 a1
176 Tis | Tre
820k
2
Cinn

J82)

3.5k

Tos
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8260

MODE OF OPERATION

Least Significant CONTROLS

INPUTS CiN Inputstobe* | )N EINH f

Xn* Yn 0 0 ] Zn Add
0 0 1 -- Not Used
0 1 0 XQY_n Coincidence
+XnYn
0 1 1 |[X,Yn| AND
Xt Vi 1 0 o | =, Add
1 0 1 -~ - |Not Used
1 1 0 |X,Yn [Coincidence
+XnYn)
1 1 1 [X,Yn| AND

*l.east significant of a '“Multiple Package’’ adder system.

FUNCTIONAL BLOCK DIAGRAM

Cin Cinu XYy Xp¥y X3Y3 X4 Yg Einm
90 09 o 0

LOOK—AHEAD b A @ TRANSFER TERM | |
&
CARRY TERM O n ® By . —_

X,@ Y, ORX, -V,

fn

TRUTH TABLES

CINH=1—>A =1

CINH=0—® A= —_i

On|A1 AL X3 Yi[A2 A2 X2 Yo|A3 Az X3 Y3 |Ag '
0 0 0 |0 0 0 o0 [0 0 0 o0 [0

11 o o 1o o o 1 |o o o 1 ]o
o 1 o0 |o o 1 0 |0 6 1 o0 |o
o 1 1 |1 o 1 1 |1 o 1 1 |1
1 0 0 |o 1 0 o |0 1 0 0|0
1 0 1 |1 1 0 1 |1 10 1 |1
11 0 |1 1 1 0 |1 1 1 0 |1
11 1 |1 1 1 1 1 11 1 1

d_nddoooo.g‘
Z
T
b=l
=]

-2 00 = a=00x
~o0-0=-=0=o0|<
-ooo-aoo-olg.u
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8260

AC TEST FIGURE AND WAVEFORMS

Vee
1
8NC f
L;Ko_-x . ;
—0 oV,
f.
> 2|—©0 SCOPE
500 :: o—X2
o—Y2
Oo—aqX3
= o——v;
o— >
Vee X4 18pF b N0
o—v, Cq ?
1 1 ° [-T
8NC T—K ] SCOPE ke
- 2 : Ce—o |9 o 2.6V
——O0 3 CIN b One on each output !
>
500 :: 1 4 cp >—-|Q-—M~—T
1 5JCiINH EiNH 84.5Q
Vee Q ]
L ¢
<
= 2 1 30pF 3 s
Vee Q l <

NOTE: Scope terminals to be < %'’ from Package Pins.

)

INPUT AT BNC A B (4 D
| -t _.| 26v W IN
1.5:_\_/: —\ w —/ W f— \
(TYP) ¢ t — ov -]ty |¢— —;l ot ’4— ’ —>| ton |- —| tofs |-—
- ouT \ A out -
tr =t 2 3ns ouT / \ out
PW = 50ns
f=1MHz .

SWITCH POSITION
STEP DELAY WAVEFORM
NO. FROM-TO DRIVEN OTHER INPUTS TYPE
INPUTS | e | v | X, | Yol Xa | Yal Xa | Ya | Cnl Evnens |Cones
1| Vi X2 Y2 | %3 [ Y3 | *a | Ya | Cin|Einn [Cinn
Xqto CR ) A B
1 or 2 2 |1 2|1 ]2 |1 ]2]1]2 2 |2
Xnto Cp C,D
YntoCr A.B
2 or 2 121211 |2 1]|2]2]2 |2
Y to Cp c.D
3 XY to fn 2 1 1| 1 1 R ENERK 1 A.B
a CiNtoCR 2 2 2222 2221212 ]2 A, B
5 Cinto fn 2 121271 j2]112]21]2 [2 | co
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8260

TYPICAL APPLICATIONS

The 8260 contains the contro! logic necessary to allow operation
as a general purpose arithmetic logic device. Below, the internal
carries are inhibited to effect Exclusive-NOR or coincidence

operation. The 8260 may also be operated as four independent

AND gates to implement masking and similar requirements of
micro-programming.

The Ripple Adder System is the simplest but also the slowest appli-
cation of the 8260. The typical total addition time (input to sum
output for 12-bit ripple adder is 42ns.).

FOUR-BIT COMPARATOR

Veo Ay By Ay By A3 By Ay By
TV"mm
8260
EiNH
f1. o f3
8816

Y7’ > A =8B

RIPPLE ADDER SYSTEM

CiN 1 Cg CiN1 Cg CiN 1
TO 8260 8260
CiNs Cr Cin2 Cr Cin2

*Tied to Vg if Not-True Inputs Are Used, Otherwise to Ground.

The Fast Adder System provides complete carry look-ahead addi-
- tion for words to 24 bits in length and is the fastest application of

the 8260 units. The typical total addition time for a 24 bit fast
adder is 42ns.

24-BIT FAST ADDER SYSTEM

X1 Xz X3 X4

Y1 Y3 Y3 Y4

TTTT779

C C, - C C C
G1 G2 G3 Ga G5
Cin 1 Cg Cin1 % Cin1 Cq Cin1 Cs Cin1 g Cin1
To 8260 Cg Ciyz2 8260 cp Cin2 8260 Cinz2 8260 —{Cin2 8260 ——Cin2 8260
Cins Cp2 Cp3 Cpa Ces
f1 fp f3 f
G 112 13 §4
11P1G2P; Cea
A 8261 Cg
Cr1 [ I
G
p—1 § P1G2P2G3P3 Ces
A 8261  Cg
G r
L% [PiGaPaCsPaGaPa]
A 8261 Ce

*Tied to Vg if Not-True Inputs Are Used, Otherwise to Ground.
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FAST CARRY
EXTENDER 8 2 6 ]

DIGITAL 8000 SERIES TTL/MSI

DESCRIPTION LOGIC DIAGRAM
The 8261 Fast Carry Extender is a monolithic gate array

Py Py P3 Pg Pg

designed specifically to be used in conjunction with the ne RN
8260 Arithmetic Logic element. A 8260/8261 combination 2 Qo w
facilitates the implementation of the look-ahead technique

in adder systems, thus considerably improving propagation 6,

times. The circuit structure of this array is of the familiar an |
TTL type.

8|

czo——im )% - ( )cE

Gs‘F—D 3 Vee = (14)
@ GND (7)

() Denotes
G b Pin Numbers
4% :

ELECTRICAL CHARACTERISTICS (Over Repommended Operating Temperature And Voltage)

oo

TEST CONDITIONS
LIMITS
CHARACTERISTICS DRIVEN INPUTS | OTHER INPUTS | OUTPUTS | NOTES
MIN. TYP. | MAX. UNITS | GAB P G,AB P
1" Output Voltage 2.6 35 \" 2.0V -800uA 6
“0"”" Output Voltage 0.4 \ 0.8V 4,75V 4,75V 9.6mA 7
“1" Input Current
G Input 40 uA 4.5V A=0V
A and B Inputs 40 uA 4.5V Gy=0v
P1 Input 40 uA 4.5V ov
P2 Input 80 MA 4.5V .oV
P3 Input 120 MA 4.5V ov
P4 and P5 Inputs 160 LA 4.5V ov
“0"” Input Current
G,AandB -1.6 mA 0.4V 5.25V
P1 Input -1.6 mA 0.4v ov 5.25V
P, Input -3.2 mA 0.4v ov 5.25V
P3 Input -4.8 mA 0.4V ov 5.25V
P4 and Pg Inputs -6.4 mA 0.4V ov 5.25V
Power/Current Consumption 95/18.1 [140/26.6 |mW/mA 5.25V ov : 12
Input Latch Voltage 5.5 \" 10mA 10mA ov ov 9
Ta =25°Cand Vgg = 5.0V
TEST CONDITIONS
LIMITS
CHARACTERISTICS DRIVEN INPUTS | OTHER INPUTS | OUTPUTS | NOTES
MIN. TYP. MAX. | UNITS | G,AB P G,AB P
Turn-on Delay
G to Cg 12 18 ns 8
Pto Cg 9 14 ns 8
Turn-off Delay
Gto Cg " 16 ns , 8
Pto Cp 8 12 ns . 8
Output Short Circuit
Current -20 -70 mA 5.0V ov ov
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8261

NOTES:

1.

All voitage and current measurements are referenced to the
ground terminal. Input terminals not specifically referenced
are tied to VCC'

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

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

SCHEMATIC DIAGRAM

©

10.

1.

12.

Qutput source current is supplied through a resistor to
ground.

Output sink current is supplied through a resistor to VCC'
Refer to AC Test Figure,

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

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

Input 0’ thresholds for P, through Pg inputs are guaranteed
to be.0.7 volts.

Vee = 5.25V.

Gy
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8261

AC TEST FIGURE AND WAVEFORMS

Vee

Vee P2

P3
1 2.6V
INPUT A OUTPUT

1
2
2
Oo——38

500 3

° Gq
F)

o Gz
5

= S
ONE CIRCUIT Vee TG
PER LINE
o—2 g,
INPUT ! 7
2 K
P,
500 L_‘ 5 GND
Vee _J_
SWITCH INPUT AT BNC
NO. | SWITCH POSITION | WAVEFORM l._:p_.| 2.6V
PIN TYPE sy
DES. 1|2]|3]a]5 |67 — Y
A 21 1111 AL t—ov
B 1{2{1{1{1 |11 tp=t 23ns
Gy AEEFARRENERE b
Go 11111211111} AandB
G3 NERERERFAIRE
Ga 111111 ]2]1
Pq
STEPA [2{1({1]1{1]1]2 A .
STEP B 1(2(11t1{1([1]2 IN
STEPC [t ]1]2|1]1]1 ]2 —\ 4
sTEPD (1|11 ({2]1]1]2] candD = = wd P D
STEPE |1 |1[1{1]2]1(2 — d off
STEPF |1|1|1{1]1]2]2 out
[4 D

NOTES: N
1. Scope terminals to be < 1-1/2"' from package pins. N /_ _.\
2. Position 1 on all switches provides a logical “‘1"’. !
Position 2 on all switches provides a logical *'0"’

when input signal is not present. : ouT —_ ’ AN
3. All measurements are made at 1.5 volts level.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8261

TYPICAL APPLICATION

Gq
Ce
8261 A
P2 ] Py
Ca3 Cp3 Ca2 Cp2
CiN 1 Ce Cini Ce Cin1
8260 8260 8260
Cin2 Cr Cinz [ Cr Cin2
Cr2

Ca1

ACG

16 BIT, Ta = 42ns, typical Fast Adder System (5 packages)
*Tied to V if not-true inputs are used, otherwise to ground. Unused 8261 pins should be tied to V¢c.
cC CcC

CR

8260

CIN1

CINs
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9-BIT PARITY GENERATOR| ¢
AND CHECKER 8262

DIGITAL 8000 SERIES TTL/MSI

DESCRIPTION

The 8262 9-Input Parity Generator/Parity Checker is a When used as a Parity Generator, the 8262 supplies a parity
versatile MSI device commonly used to detect errors in data bit which is transmitted together with the data word.
transmission or in data retrieval. Two outputs (EVEN and

ODD) are provided for versatility. An INHIBIT input is At the receiving end, the 8262 acts as a Parity Checker and
provided to disable both outputs of the 8262. (A logic 1 on indicates that data has been received correctly or that an
the INHIBIT input forces both outputs to a logic 0). error has been detected.

LOGIC DIAGRAM

o INHIBIT
(8}

EVEN OUTPUT

ODD OUTPUT
o(6)

(14)
(7)
Denotes Pin Numbers

Vee
GND

[T

LOGIC EQUATIONS:
Odd =

Py eaPz e3"3 eP4$P5 ®P6 ®P7 @PS $P9

Even =
Pq @Pz $P3QP4®P5 GBPS ®P7®P8 Q)Pg

61



SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8262

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

TEST
LIMITS CONDITIONS OUTPUTS
CHARACTERISTICS INHIBIT | ynpDER TEST | NOTES
MIN TYp. | max. | units | DATA INPUT
: ) - UNDER TEST
“1"" Qutput Voltage
Even 26 3.5 \" ov 8V -800uA 6
Odd 2.6 3.5 \% 2.0V .8V -800uA 6
0" Output Voltage
Even 0.40 \Y% 2.0V .8V 16mMA 7
Odd 0.40 Vv ov .8V 16mA
0" Input Current
Data Inputs -0.1 -1.6 mA 0.4V
Inhibit -0.1 ~3.2 mA 0.4V
“1"" Input Current
Data Inputs 80 MA 4.5V
Inhibit 160 KA 4.5V
Input Latch Voltage
Data Inputs 5.5 \'% 10mA i0
Inhibit 5.5 \'4 10mA 10
Power/Current Consumption 370/70 {mW/mA 11
Output Short Circuit Current
Even -20 -70 mA ov oV ov
Odd ~20 -70 | maA 4.5V ov ov
Ta=25°Cand Vge = 5.0V
TEST
LIMITS CONDITIONS UTPUTS
(o]
INHIBIT NOTES
CHARACTERISTICS UNDER TEST
MIN. TYP. MAX. UNITS | UNDER TEST
Turn-On Times
P4 ~Pgto Even 35 50 ns Pulse 8
P4 - Pgto Odd 30 45 ns Pulse 8
Pg to Even 20 35 ns Pulse 8
Pg to Odd 15 30 ns Pulse 8
Inhibit to Even 8 15 ns Pulse 8
Inhibit to Odd 8 15 ns Pulse 8
Turn-Off Times
Pq- P8 to Even 38 55 ns Pulse 8
Pq - Pg to Odd 32 45 ns Pulse 8
Pg to Even 23 40 ns Pulse 8
Pg to Odd 20 35 ns Pulse 8
Inhibit to Even 10 18 ns Pulse 8
Inhibit to Odd 10 18 ns Pulse 8
NOTES:
1. All voltage measurements are referenced to the ground terminal. 6. Output source current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open. 7. Output sink current is supplied through a resistor to VCC'
2. AH measurements are taken with ground pin tied to zero volts. 8. Refer to AC Test Figure,
3. Positive current is defined as into the terminal referenced. 9. Manufacturer reserves the right to make design and process
4. Positive logic: ""UP’ Level = 1", “DOWN"’ Level = “0"’. changes and improvements.
6. Precautionary measures should be taken to ensure current 10. This test guarantees operation free of input latch-up over the
limiting in accordance with Absolute Maximum Ratings should specified operating supply voltage range.
the isolation diodes become forward biased. 11. Vee.= 5.25 volts.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8262

SCHEMATIC DIAGRAM

12K % 800
EVEN
?————————o
= 4K
“®«

__F*_‘ = 4k %m"

LA

82K

™ 1.2K % aK aK ax 12

jwa
J o
& R T 2 A = %
o —{ i ( P— ooD
¥ ; 1
ax 1.2 aK M‘T

S 4K

IL:}

*
9

D
Dt

Py
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8262

AC TEST FIGURE AND WAVEFORMS

8262 PARITY GENERATOR-CHECKER

1 SCOPE
4 “\\ o
- 2 INHIBIT IN916

?/ o—i P eveN —o0—4——|<—WA—o0 26V
cc Py 84.50
P3
— Ps T~ 30pF 5k
BNC R

INPUT

SCOPE

IN916

oDD —-—O—"—<|< l—MN—O 26V

2R 30pF S 5k

PULSE REQUIREMENTS

tq— 50ns —w|
)
1

I
26v ! |
|
INPUT 1.5V f A\K 15V
ov A !

_>|' off |g— —o=! ton @—
| I

]
i [ |
|
WAVEFORM1 18V — .

1
1
!
!
t
f
1
1
!
WAVEFORM 2 15V !

1 L
| |
| 1
| i

ton ——f— — f=1.0MHz
t =t <6ns
TRUTH TABLE
MEASURE |SWITCH POSITION| WAVEFORM
DELAY FROM INH Pg Pg |EVEN oDD
Pg to ODD 1 2 1 1
Pg to ODD 1 1 2 2
Pg to EVEN 1 2 1 2
Pg to EVEN 1 1 2 1
INH to EVEN 2 1 1 2
TYPICAL APPLICATIONS
gﬂ_}’\ 8-BIT *QOutput can be conditioned for odd or
SOURCE HeCENER even parity.
An “even parity bit’”’ checking code has
) b ¢ a parity bit such that the sum of the 1's
L in the data word plus the parity bit is
Py Pq always an even number.
P2 P2
Py P3
P4 e262 Pa gep | OUTPUT: An ‘““odd parity bit” checking code has
Pg :5 ERRORSIGNAL  a parity bit such that the sum of the 1’s
Pg o in the data word plus the parity bit is
[ 7
7 P, always an odd number.
Pg 8
CONTROL Py Py
OUTPUT PARITY BIT*
PARITY
GENERATOR PARITY CHECKER
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3-INPUT, 4-BIT DIGITAL

DESCRIPTION

The 8263/8264 3-Input, 4-Bit Multiplexer is a gating array
whose function is analogous to that of a 4~pole, 3-position
switch. Four bits of digital data are selected from one of
three inputs. A 2-bit channel-selection code determines
which input is to be active.

The Data Complement input controls the conditional
complement circuit at the Multiplexer output to effect
either inverting or non-inverting data flow.

The 8263 employs active output structures to effect
minimum delays: the 8264 utilizes bare collector outputs
for expansion of input terms.

The 8264 may be expanded by connecting its outputs to
the outputs of another 8264. Provision is made for use of a
3-bit code to determine which Multiplexer is selected; thus,

LOGIC DIAGRAMS

8263
8264

DIGITAL 8000 SERIES TTL/MSI

eight Multiplexers may be commoned to effect a 4-pole,
24-position switch.

TRUTH TABLE

Data Channel

Input Select Data Output Enable | Data
ApBhCLh | Sg$1 Complement (8264) Outputs
Ap x X 11 0 1 Ap
X Bp " x 0 1 0 1 Bn
X X Cp 10 0 1 Cnh
X X X 00 0 1 0
Ap x X 11 1 1 An
X By x 01 1 1 Bn
x xCh | 1 O 1 1 Ch
X X X 00 1 1 1
X X X X X X 0 1
X = Either State

8263

A2
°
(3) |t

DATA INPUTS
€1

By
[} o

(22)

23)

CHANNEL

SELECT

(19) P>
DATA o——l—D.
COMPLEMENT

(10)
fo

“——————————————— DATAOUTPUTS ————————— 8=

(24)
(12)
Denotes Pin Numbers

oo

8264

Cq

(3}

DATA INPUTS

Az
o

(23)

B2
S

(22) (19) (17)

05y
CHANNEL

SELECT

0Sq
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JAVAN
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OUTPUT
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1 ey

N
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8263/64

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
NOTES
CHARACTERISTICS DATA | OUTPUT | OUTPUTS
. ) . A S
MIN,| TYP. | MAX.|[UNITS| n B, Cn So 1 COMP ENABLE
“1” Output Voltage (8263) 2.6 3.5 v 2.0vV| 2.0V | 2.0V | 2.0V | 2.0V 0.8v 800uA 8
““1"" Output Leakage Current
(8264) 200 uA 2.0v| 2.0V | 2.0V | 2.0V | 2.0V 0.8V 2.0v 11
0" Qutput Voltage (8263) 0.4 \ 0.8v| 0.8v | 0.8V | 2.0V | 2.0V 0.8v 9.6mA 9
“0" Output Voltage (8264) 0.4 \") 0.8v 16.0mA 11
0" Input Current
A, -0.1 -1.6 mA 0.4v
Brl -0.1 -1.6 mA 0.4v 0.4v
C, -0.1 -1.6 mA 0.4V 0.4v
OE, DC -0.1 ~1.6 mA 0.4V 0.4v 6
Sp. 84 -0.1 ~3.2 mA 0.4V | 0.4V
1" Input Current
An 40 MA 4.5V ov ov
8, 40 HA 4.5V ov
Ch 40 uA 45V | OV
OE, DC 40 uA 4.5V 4.5V
So. S1 40 uA 4.5V | 45V
o
Ta =25°Cand Vg = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS DATA | OUTPUT {OUTPUTS | NOTES
MIN.! TYP. | MAX.|UNITS| A, B, Cn SO S COMP | ENABLE
Propagation Delay (8263)
A, to i 17 26 ns 10
Sq. S1 to fn 25 36 ns 10
DC to f 17 26 ns 10
Propagation Delay (8264)
A to 25 36 ns 10
So- S1 to fn 25 36 ns 10
DC to f, 20 30 ns 10
OE to f| 20 30 ns 10
Input Latch Voltage
Rating
Ar\ 5.5 \% 10mA ov ov 12
B, 5.5 \Y 10mA ov 12
c, 5.5 v 10mA| oV 12
SO 5.5 \" 10mA 12
S, 5.5 v 10mA 12
DC 5.5 \ 10mA 12
OE 5.5 v 10mA 12
Output Short Circuit Current | -20 -70 ov
Power/Current Consumption 14
378/ | 420/ mw/ ov
(8263)
72 80 mA
400/ | 475/ mw/ ov
(8264)
76 90.4 mA
NOTES: Model 75A-S8 Capacitance Bridge or equivalent. f=1 MHz,
1. All voitage measurements are referenced to the ground termi- V,c = 26m Vrms. All pins not specifically referenced are tied
nal. Terminals not specifically referenced are left electricaily to ground for capacitance tests. Output pins are left open.
open. 8. Output source current is supplied through a resistor to
2. All measurements are taken with ground pin tied to zero ground,
volts. 9. Output sink current is supplied through a resistor to VCC'
3. Positive current flow is defined as into the terminal referenced,. 10. Refer to AC Test Figure.
4.  Positive NAND Logic Definition: 11.  Connect an external 1k * 1% resistor from V- to the output
“UP” Level = 1", “DOWN" Level = 0", for this test.
5.  Precautionary measures should be taken to ensure current 12.  This test guarantees operation free of input latch-up over the
limiting in accordance with Absolute Maximum Ratings specified operating supply voltage range.
should the isolation diodes become forward biased. 13.  Manufacturer reserves the right to make design and process
6. Measurements apply to each gate element independently. changes and improvements.
7. Capacitance as measured on Boonton Electric Corporation 14, VCC = 5.25 volts.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8263/64

SCHEMATIC DIAGRAMS
8263
BiALs 337k
] 2 800
37K
- f3
3.7k =
B2A2C2 s -
37k S —Sll
Sg o Bl
37k )

DATA
comp

5
wf&; 1 ¢
—

3.7k
—y
3.7k
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8263/64

SCHEMATIC DIAGRAMS (Cont'd)

8264

37k
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3.7k

OUTPUT o—j
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237k
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£
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8263/64

AC TESTING
Step Delay Switching Positions Waveform
No. From-To Driven Other Inputs Types
inputs | A0 Bo Co Ay By C; Az By C2 A3 By C3 OE OE OE Sp S DC P
1 Ap to fpy 2 2 1 1 2 1 1 2 1 1 2 1 1 1 1 11 1 1 C,D
2 Sp to f 2 3 1 1 3 1 1 3 1 1 3 1 1 1 1 1 2 1 1 A, B
3 | sptofy 2 13 1 1 3 1 1 3 1 1 3 1 1 1 1 2 1 1 c.D
4 Sq tofy 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 C,b
5 DC to f, 2 1T 1 1 1 1 1 1 1 1 1 1 1 1 1.1 101 2 C,D
6 OEj, to fy 2 1 1 1 101 1 1 1 1 1 1 1 * * A 1 C,D
NOTE: Step number 6 is for 8264 only. * Test one input at a time - others remain at *'1"".
AC TEST FIGURE AND WAVEFORMS
Vee
PULSE 2] |
Ao
GENERATOR
3 I 0—{8g l
5052 I o0—i¢g fo |—o0) | fo}—o)
| o— o I
g 1
- | o ¢ Vee OUTPUT [ ouTPUT
o0—1 A2 . I
| o— 2 10l q 1—o
e L ) aanc | 00
I o—] B3 - 2.6V I }_ — 2.6V
o—¢c
[ b ¢ I
OE 2 —O
| o— 05; 30pF Sk | 2170 |1gpr Bk
0—] 0g;
I o—{ So I
| o— 4 | -
| oC t3}—o) = | fsf—o)
= p—
= 8264 | 8263

NOTE:
1. Scope terminals to be < 1%’ from
package pins.
2. Position 1 on switch provides a logical “*1".

Position 2 on switch provides puise.
Position 3 on switch provides a logical ‘‘0’’.
All measurements are made at 1.5V level.
See truth table for logical conditions.

3.
4,

INPUT AT BNC
I - Pw—>| 2.6V
15V __\

(TYP) ¢,

ty = tf <3ns
Amplitude = 2,6V
PW = 200ns

PRR = 1MHz

NON-INVERTING PATHS

A 8
15v —"'/
N toff ’q—‘

———1.5V
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8263/64

TYPICAL APPLICATIONS

An approach to expanding the 8264 {bare collector out-
put) is shown in Figure 1. The idea is to use common
collectors with external pull-up resistors (one resistor for
each of the four outputs) and make use of the output
enable code.

As can be seen, the channel select lines are tied common,
while a different enable code would be used to select a
particular 8264. All non-selected 8264's have their outputs
in the logic 1" condition, thus allowing the selected
multiplexer to predominate.

Figure 2 illustrates a typical example using the 8263 (totem
pole output) along with the 8281 {4-bit binary counter) and
the 8270/71 (4-bit shift register), to implement a variable
modulus counter. The 8270's act as a 3-register memory.
The outputs of the 8270’s are fed to the corresponding
inputs of the 8263. Now there are three different pre-
settable 4-bit words that can be chosen by the 8264. By
alternating the channel select codes, the 8281 counter is
preset with ‘one of three words and produces an output
whose repetition rate is dependent on the inputs from the
multiplexer.

EXPANDING THE 8264

OUTPUT ENABLE < < S

3 3 [—————c's
2-_60/— ) l———0 20

—

21 21
20— 4061 8264 |——022

So

SELECT 5,

DATA ) ]
COMPLEMENT

* | ;
21 - 2!
22 8264 8264 2

20 20
2 2t
22 8264 8264 22
: )
1
[ 1
2 P
2! 1
b3 a264 a268 2
-+
- »
[

FIGURE 1

VARIABLE MODULUS COUNTER

VARIABLE FREQUENCY OUTPUT

Ap By Cq D,
cLock 0 "0 "0 "0]g281
DADg D¢ Dp
fo} 11 fof f3
CHANNEL _fo—150 8263
SELECT \o—{s,

BoCq| B4 Cq[BaCy| B3C

TO INPUTS OF 8263
AL
SN )
Ag Ay Az Az 8p By By By Co Cq C2C3
C2 8270/71 8270/71 8270/71

FIGURE 2




2-INPUT, 4-BIT DIGITAL
MULTIPLEXER

DESCRIPTION

The 8266/8267 2-Input, 4-Bit Digital Multiplexer is a
monolithic array utilizing familiar TTL circuit structures.
The 8267 features a bare-collector output to allow ex-
pansion with other devices.

The multiplexer is intended for use at the inputs to adders,
registers and in other parallel data handling applications.

The muiltiplexer is able to choose from two different input
sources, each containing 4 bits: A = (Ag, A1, A2, A3),
B = (Bg, B1, B2, B3). The selection is controlled by the
input Sg, while the second control input, Sq, is held at
zero.

For conditional complementing, the two inputs (Ap, Bp)
are tied together to form the function TRUE/COMPLE-
MENT, which is needed in conjunction with added eléments
to perform ADDITION/SUBTRACTION. Further, the in-
hibit state Sg = S1 = 1 can be used to facilitate transfer
operations in an arithmetic section.

LOGIC DIAGRAM

o
w T fo fo uofan Tus Toa
(R T T
I

—_— e — — —_- _ = =

(14)
(7)

Denotes Pin Numbers

Vee
GND

|

TRUTH TABLE

SELECT LINES OUTPUTS
So $1 fn (0,1,2,3)
0 0 By, -

0 1 Bn

1 0 A,

1 1 1

7

DIGITAL 8000 SERIES TTL/MSI
SCHEMATIC DIAGRAM

8266
82617

Vee
k]
59

s

Sak 312k 3
7 I 3000

80002 =
& 12

| 7 8266 ONLY

4k

By

8266 ONLY

& <

8266 ONLY

B,
Ay o §
4K i 1.2k
VA
1000
B3
8002 -

8266 ONLY




SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8266/67

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. TYP. MAX. UNITS An B, So S-l OUTPUTS
1" Qutput Voltage (8266) 26 35 \Y 0.8v 2.0v 0.8v o8v -800uA
‘0" Output Voltage 0.40 \" 2.0v 2.0v 2.0v o.8v 16mA
1" Qutput Leakage Current (8267) 25 uA 0.6V 2.0v 2.0V 08V 10
0" Input Current
An' B, -0.1 -1.6 mA 0.4v 0.4v ov ov
So. S1 -0.1 -1.6 mA 0.4v 0.4v
"1 Input Current
An' B, 40 LA 45V 45V 2.0v
Sg. S1 40 uA 4.5V 45V
Input Voltage Rating
So. An: B 55 \Y 10mA 10mA 10mA 2.0v 1
S4 55 \Y 2.0v 10mA L)
Qutput Short Circuit
Current (8266) -20 -70 mA ov
Ta=25°Cand Vgog = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN, TYP. MAX. UNITS A, B, So S, OUTPUTS
Propagation Delay'(8266)
Sg to f,, (short path) 18 28 ns 9
Sg to f, (long path) 20 30 ns 9
A tof, 13 20 ns 9
B, Sqtof, 14 25 ns 9
Propagation Delay (8267)
Sptof, 27 36 ns 9
A tof, 15 20 ns 9
B, Sq tof, 21 28 ns 9
Sq to f, (short path) 18 28 ns 9
. 200/ 275/ mw/ 13
Power/Current Consumption 38,1 52.4 mA 4.5V ov 4.5V ov
NOTES: 6. Measurements apply to each gate element independently.
1. All voltage measurements are referenced to the ground termi- 7. Output source current is supplied through a resistor to
nal. Terminals not specifically referenced are left electrically ground.
open. 8. Output sink current is supplied through a resistor to VCC'
2. All measurements are taken with ground pin tied to zero 9. Refer to AC Test Figure.
volts. 10. Connect an external 1k +1% resistor from VCC to the output
3. Positive current flow isdefined as into the terminal referenced. for this test.
4, Positive NAND logic definition: 11. This test guarantees operation free of input latch-up over the
“UP* Level = 1", "DOWN"’ Level = ‘0", specified operating supply voltage range.
5. Precautionary measures should be taken to ensure current 12. Manufacturer reserves the right to make design and process
limiting in accordance with Absolute Maximum Ratings changes and improvements.
should the isolation’ diodes become forward biased. 13. Vg = 5.25 volts.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8266/67

AC TEST FIGURE AND WAVEFORMS

Vee
Ap, By, Sq or S1 PER WAVEFORM
PULSE INPUT
GENERATOR | By
AnO———]
51Q
8266 8267
R1 oo 33052
R2 84,50 4700
NON-INVERTING PATHS
INPUT AT BNC . A B
L _ N
(TYP) 1, _’l fon | —o| toff | -—
out — 1.5V ouT sV

ty = t§ < 5ns

Amplitude = 2.6V

PW = 200ns

PRR = 1MHz

INVERTING PATHS
c D
IN
w VS 1.5V —\
_’l fon |- —| tof |w—
ouT
1,5V out — 1.5V
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ICS DIGITAL 8000 SERIES TTL/MSI — 8266

TYPICAL APPLICATIONS

A/S 0~

Ay
F———————1 N
|
|

By Bg

? i

Y5 Xa Y3 X3
Cg
Cr

The 8266 can be used in conjunction with the 8260 (Look-Ahead Carry Addar) to form an adder-subtractor.
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GATED FULL ADDER 8268

DIGITAL 8000 SERIES TTL/MSI
DESCRIPTION TRUTH TABLE (See Notes 1, 2 and 3)

The 8268 is a single-bit full adder with gated true and com-
plementary inputs, complementary sum {2 and X) outputs
and an inverted carry output. By taking advantage of the —
unique true or inverted inputs and true or inverted outputs, CIN Y X CouT z z
parallel addition speed is greatly enhanced (by eliminating 0 0 0 1 1 0
unnecessary inversions). 0 0 1 1 0 1
L . . . 0 1 0 1 0 1
The device is designed for medium speed parallel and serial 0 1 1 0 1 0
adder systems. 1 0 0 1 0 1
1 0 1 0 1 0
LOGIC DIAGRAM 1 1 0 0 1 0
1 1 1 0 0 1
Dz
X1 orgy [
X2 °f) = T
Xeoha H NOTES;_ _
an ’ 1. X=X-Xg: Y=Y Y
where X=Xq-Y5; Y=Y1- Yy
z‘ 12) < TouT @) 2. When X or Y are used as inputs, X1 and X5 or Yq and Yy
v 1) ' respectively must be tied to GND.
CYC (2 y - (14) 3. When Xq and X5 or Yq and Y are used as inputs, X or Y
N °%3) Gﬁl% ; 7 respectively must be feft open or used to perform the WIRED-
( _ . AND function.
) = Denotes Pin Numbers

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. | TYP. [MAX.UNITS| X; | Xo | X | X | Y3 | Yo | Y | Y | Cyy | OUTPUTS

‘1" Qutput Voltage 26 | 35 V | 08v|08V|20V | 2.0V| 0.8V| 0.8V | 0.8V]| 2.0V{ 0.8V | -500uA 6
0" Output Voltage 0.4 V | 08Vv|08V|20V|20V| 08V|08V| 2.0V| 20V| 08V| 16mA 7
‘0" Input Current

X4 -0.1 -1.6 |mA 0.4V| 4.5V

Xo -0.1 -1.6 |mA | 4.5V| 0.4V

X -0.1 -2.6 |mA 0.0V|{ 0.0V | 0.4V | 4.5V

Xe -0.1 -1.6 |mA 0.0v| 0.0V 0.4V

Yq -0.1 -1.6 | mA 0.4V 45V

Y5 -0.1 -1.6 [ mA 45V | 0.4V

Y -0.1 -2.6 mA 0.0v| 0.0V | 0.4V| 4.5V

Ye -0.1 -1.6 [mA 0.0v| 0.0V 0.4V

CiN -0.1 -8.0 [mA 0.4v
‘1" Input Current

X4 40 rA | 45V

Xq 40 nA 0.0V

)(c 40 MA 0.0V | 4.5V

Yq 40 MA 4.5V | 4.5V

Yo 40 MA 0.0v| 0.4V . )

Ye 40 HA 0.0V| 4.5V ~

CiIN 160 | uA | 0.0V| 0.0V 0.0vV| 0.0V 4.5V
Input Voltage Rating 12

X4 5.5 V |10mA| 0.0V

Xy 5.5 \Y% 0.0V [IOmA

X 5.5 \% 0.0V {10mA

Y1 5.5 \ 10mA | 0.0V

Yo 5.5 \% 0.0V [10mA

Ye 5.5 \% 0.0V ([10mA

CiNn 5.5 \% 10mA
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8268

Ta=25°Cand Vg = 5.0V

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. | TYP.| MAX.JUNITS Xq X2 X Xc Y Y2 Y Yc Cin OUTPUTS
Power/Current 152/ | 185/ | mW/ 14
Consumption 29 35 mA
Qutput Short
Circuit Current () -18 -57 mA | 0.0V | 0.0V 0.0V | 0.0V |0.0V 2.0v| 0.0V 11,14
Output Short
Circuit Current () -18 -57 mA | 0.0V]| 0.0V 0.0v | 0.0V 0.0v| 0.0v 11,14
QOutput Short
Circuit Current (6out) -18 -70 mA | 0.0V | 0.0V 0.0v | 0.0V 0.0v| 0.0V 11,14
tod 1, to Eout 8 13 ns 8
thg 0 Cjn to Coyyt 8 13 | ns 8
tod 1YotoCoye 20 25 |ns 8
t5q 0 Yo to Coyt 20 25 |ns 8
’pd-1 Xcoto 2 35 45 |ns 8
tod 0X .t X2 35 45 ns 8
tod 1Y to E 25 35 ns 8
tod O0Y.t0X 25 35 ns 8
tpd X1, X2 to X _ 30 40 ns 8, 9
tpd0X1, Xg, 10 X 15 20 ns 8,9
tpd 1Yq, Y, t0 ' 30 40 ns 8,9
tdeY1,Y2, toY 15 20 ns 8,9
NOTES: )
1. All voltage measurements are referenced to the ground terminai. 8. Refer to '?‘C Test Figure. .
Terminals not specifically referenced are left electrically open. 9. This test is a measure of the required worst-case data set-up time.
2. All measurements are taken with ground pin tied to zero volts. 10. Manufacturer reserves the right to make design and process
3. Positive current flow is defined as into the terminal referenced. changes and improvements.
4. Positive logic definition: 11. Not more than one output should be shorted at a time.
“UP” Level = 1", “DOWN"’ Level = “0"". 12. This test guarantees operation free of input latch-up over the
6. Precautionary measures should be taken to ensure current limit- specified operating power supply voltage range.
ing in accordance with Absolute Maximum Ratings should the 13. The total time required to perform the ADD functiclr_l may be
isolation diodes become forward biased. determined by summing the delays from X4, X5 to X or Y, tho
6. Output source current is supplied through a resistor to ground. Y with the delay from Xg or Yg to Z or 2.
7. Output sink current is supplied through a resistor to Voo 14. Vo= 5.25 volts.

AC TEST FIGURE AND WAVE FORMS

450V OUTPUT
Xor¥
- - & °
CouT 1S 9=
- OPEN
ey X— o 1N916 84.52
: o —+—¢w—o
1 x¢ > © l
OPEN 305 5
SEE X ~o eF
PULSE vesT — x b3
GENERATOR| TABL 2 - =
E v oOPEN 1N916 84.50
51 —v, ~ ¥
—] Y2 Cout ]
= v 30
= I ve v IpF 5k
open X T iNote 1gen
v =L 15pF 30 $q0k
I"
NOTES:

1. Perform test in accordance with test table.

2. Each output is tested separately.
3. Voltage values are with respect to network GND terminal.
4. The generator has the following characteristics:

Vgen =26V, tr=tf  16ns, PW = 0.5ns, PRR = 1MHz.

e Bk B T o)
1 1 |
PULSE | |
GENERATOR ' /1 90% 9 i
ouTPuT  1A50%  50%Y
2.6V 10% 1 PW —=\ 10%

|
I
. [
INPUT B \ 15V 15v

! i
26V : :
INPUT A ‘/15\/—\:\11
tpdt «—: ;4— m’: :4- tpdo
26v OUTPUT ﬂv

5. inputs and outputs not otherwise specified are open,
6. Capacitance shown include probe and jig capacitance.
7. All resistances are in ohms,




SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8268

SCHEMATIC DIAGRAM
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TEST TABLE (See Note 5)

TEST NO. OUTPUTS APPLY APPLY APPLY APPLY APPLY
UNDER TEST INPUT ATO INPUT B TO +2.6V TO GND TO OUTPUT LOADING TO
1 Cout None Cin None Y1 Cout
2 Cout None Cin None Y1 Cout
3 Cout Ye None Cin X1, Y1 Cout
4 out Ye None Cin X1.Yq out
z
5 z Xe None Cin X1.Yq z
Cout
z
6 = Xc None Cin X1, Y1 z
Cout
7 z Ye None Cin Y1 T
8 b Ye None Cin Y9 g
9 X None X1 Xo None X (CL =15 pF)
10 X None X4 X2 None X (CL =15 pF)
11 Y None Y1 Y2 None Y (CL =15 pF)
12 Y None Yq Yo None Y (CL =15 pF)
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TYPICAL APPLICATIONS

4-BIT SERIAL ADD/SUBTRACTOR

SUM/DIFFERENCE

INHIBIT/ENABLE
SUM CgNTROL —> 8270
f T_ LEAST
SIGNIFICANT
AUGEND/MINUEND BIT
SERIAL MOST SIGNIFICANT BIT
DATA © 8270 aQ Xq sum —
INPUT 1 X, CARRY F/F
4 * Cin i
MSB  LSB oy, o2
ADDEND/SUBTRAHEND Yq To R _
v K a
SERIAL
DATA O a
INPUT 827 —{C 8825
J
MSE  LSB o S
ADD/SUB
CONTROL
ABD 0"
SUB “1”

CLOCK

INPUT
CONTROL

NOTES:

*NOTE:

N-BIT PARALLEL ADDER

PARALLEL DATA INPUTS

PARALLEL DATA OUTPUTS

T

SERIAL
- 1 17 111 o
INPUT REGISTER X ouTPUT
SERIAL DATA INPUT 0—4Ds DA Ds bc Dp MODE CONTRoL | ©—]LOAD A9 Bg Co Do
MODE conTROL | ©——]LOAD | o——{SHIFT 8270 *OUTPUT
| o—{sHIFT 8270 REGISTER
cLocko—dc  Ag Bg Co Dy cLock o—dc  Dp Dg D¢ Dp
Zq I2 I3 Za
Cin = SN - Cin - Cin -
__q:' Xc X INC Xc X e Xe X |NC Xc X
= x, T Xq z|ne X z X, z|ne
—{X2 8268 T |nC Xy 8268 % —iX2 8268 % |nc Xy 8268 %
Y — Y — \ — Y —
1 1 1 1 al--==-
t—1v, Co " v, Co —lv, Co . Y, Co
Nve Y _L Yc A NCve v|ne _L Yo A TO NEXT STAGE OR
BIT 1(LSB) = BIT 2 BT s = T e NO CONNECTION
CLOCK o—dC  Ag By Cp Dy
| o— SHIFT
N
MODE CONTROL | Lond 8270
SERIAL DATAINPUT o—Dg D, Dg D¢ Dp

INPUT REGISTER - Y

LI

PARALLEL DATA INPUTS

To expand storage register for serial/parallel operation, connect Dg to Dg of next stage and common the mode control lines and the clock line
of the first stage to their respective second stage equivalents.

To expand output register for parallel outputs common clock, shift and load lines with their respective counterparts. For serial data output,
also connect D of first register to Dg of next register.
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4-BIT COMPARATOR

8269

DESCRIPTION

The 8269, a 4 BIT COMPARATOR, is an array of gates
designed to perform the numerical comparison of two
four-bit binary numbers. The outputs indicate whether the
two numbers are equal in value, or which number is the

greater. The 8269

is a functional

replacement for the DM8200.

LOGIC DIAGRAM

and pin-for-pin

DIGITAL 8000 SERIES TTL/MSI

TRUTH TABLE

INPUT OUTPUT
A, Bn STROBE X Y
A > B 0 1 0
A < B 0 0 1
A = B 0 1 1
A £ B 1 0 0

STROBE

=
j

7]

4

O
[T

(8)

(14)
(7)

Denotes Pin Numbers

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS
CHARACTERISTICS TEST CONDITIONS
MIN. TYP. MAX. UNITS
“1"" Qutput Voltage 2.6 35 A2 ‘out = 800uA
0" Output Voltage 0.2 0.4 Vv lout = 16mMA
1" Input Current 80 MA Vi = 4.5V
0" Input Current -0.1 -3.2 mA Vip = 0.4V
Power Consumption 278/53 mW/mA Vee =5.25V
Short Circuit Output Current -18 -55 mA Vout =0V, Vee = 5.26V
Input Latch Voltage 5.5 A" lout = 10MA
Ta =25°Cand Vg = 5.0V
LIMITS
CHARACTERISTICS TEST CONDITIONS
MIN. TYP. MAX. UNITS
Propagation Delay
tpd1 (Data Input to Output) 40 ns Test Figure 1
tpdO (Data Input to Qutput) 30 ns Test Figure 1
tpd1 (Strobe to Output) 27 ns Test Figure 2
tpdO (Strobe to Output) 18 ns Test Figure 2

79




SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8269

NOTES:
1. All voltage and capacitance measurements are referenced to the
ground terminal.
Terminals not specifically referenced are left electrically open.
2. All measurements are taken with ground pin tied to zero volts.
3. Positive current fiow is defined as into the terminal referenced.

4. Positive logic definition: ““UP’" Level = “1”,’DOWN"’ Level = '0"".

AC TEST FIGURE AND WAVEFORMS

o Ne

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

Output source current is supplied through a resistor to ground.
Output sink current is supplied through a resistor to VCC‘
Manufacturer reserves the right to make design and process changes
and improvements.

Q Vee
3900 Vout
A —o “"w;’**“‘“"l" o
sy | ) '9?1/‘"5v
\puT 9% | W —] | 10%
[ [ I
A2 —— | tpct0 f——{ tpa1 |<-—
8 X » X OUTPUT | | |
I J_ IR A N
PULSE
GENERATOR [ STROBE 50pF I
A
1" | v | 15V
—] Az Y OUTPUT, ' ]
—] Aa = = Vour ——=tpd1 ——] td0
— Y 0
1 B3
INPUT PULSE:
1 LOAD SAME F = 1mHz
= AS ABOVE PW = 100ns
t, =t;=10ns z1ns
AMP, = 3,0V
1
FIGURE 1
| | |,
4 — - tf
[ ,
QVee I_*l'.sv ’%’ #1.5v *st
3009 Vout INPUT A v | |
AN 2% ,Mld——‘<— ——I>It¢|<—- l‘<—pw—>|
v l
f15v | 1.5V
PULSE W
aenerator | 17152 STROBE — [e—l r<__..| tsatup
1 A2 X ' | —-!tpdy l—
L A X OUTPUT, T |
STROBE T | 15V
I 50pF
— B, | I
PULSE
GENERATOR 5% I
—1 584 = =
o Az Y O
p——y Ag
1 LOAD SAME
= AS ABOVE INPUT PULSE: STROBE INPUT
INPUT A f =1mHz
F=1mHz thold = Ons
PW = 100ns toetup = 100S
% = tf = 10ns *1ns t, =t = 10ns £1ns
AMP, = 3.0V ro -
FIGURE 2




4-BIT SHIFT REGISTERS

DESCRIPTION
The 8270 is a 4-bit Shift Register with both serial and
parallel data entry capability.

The data input lines are single-ended true input data lines
which condition their specific register- bit location after an
enabled clocking transition. Since data transfer is syn-
chronous with clock, data may be transferred in any
serial/parallel input/output relationship.

1icoe oy
usts i€

respond to the negative-going clock transition.
clock driver has been included to minimize input clock

1ol
4

— ]

(@ o] )
NN

DIGITAL 8000 SERIES TTL/MSI

The truth table for the control modes is shown below.

For applications not requiring the hold mode, the load
input may be tied high and the shift input used as the mode
control.

The 8271 provides a direct reset (Rp), and a Doyt line in
addition to the available outputs of the 8270 element. The

fan-out specification for this output is the same as the true
cutputs af tha Q270 clamant

ULPULO U LT U4 7 U i,

TRUTH TABLE

loadi"g~ CONTROL STATE LOAD SHIFT
- . . . Hold 0 0
Mode control logic is available to determine three possible Parallel Entry ] 0
control states. These register states are serial shift right Shift Right 0 1
mode, parallel enter mode, and no change or hold mode. Shift Right 1 1
These states accomplish logical decoding for system control.
LOGIC DIAGRAM
(8270)
Ay 8y [ Dy
@ 8t ®) 10)
Vee = (14) Vee = (4)
GND = (7) A,F PACKAGES Ll ", T T GND = (11) WPACKAGE
( ) = Denotes Pin Numbers ( ) = Denotes Pin Numbers
Re ¢ a Rc . aj Rc c a| Re R
N b i
o5 -
@ { - T
1 1 1]
SHIFT
°'..‘—l>°£(>°—
9 2 m 03 o (21
op og o¢ Co
(8271)
Ag 8, Co Dg
R (1 © o © on
oo g T r 1 |
Rp Rp. Rp fo
Vee = (18) " * o o o
GND = (8)
() = DenotesPin Numbers e 3 e 3 e a e g
c ¢ c c
cLocK Y T T 7
) [ ¥
(j) T F
{1 L1 LI
11 A1 1
SHIFT
03 o
LOAD [ [
o €] 12 s 18 O na
A 4 o % o
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8270/71

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And-Voltage)

LIMITS TEST CONDITIONS .
CHARACTERISTICS NOTES
MIN. | TYP. | MAX.| UNITS | LOAD | SHIFT | DATA | ¢ ock | RESET | outeurs
1"’ Output Voltage 2.6 35 \ 2.0V 0.8v 2.0V | Pulse 2.0V ~-800uA
0" Output Voltage 0.4 \Y 2.0v 0.8v 0.8v Pulse 2.0v 11.2mA
0" 1nput Current '
Load -0.1 -1.2 [ mA 0.4V
Shift -0.1 -1.2 | mA 0.4V 0.4V
Data Input -0.1 -1.2 | mA 0.4v
Clock -0.1 -1.2 | mA 0.4V
Reset (8271 only) -0.1 -1.2 | mA ov
““1"" Input Current
Load 40 HA 4.5V
Shift 40 A 4.5V
Data tnput 40 uA 4.5V
Clock 40 MA 4.5V
Reset (8271 only) 40 MA 4.5V
Input Voltage Rating
(Al Inputs) 5.5 \" 10mA 10mA 10mA [10mA 10mA
/
TA =25°Cand Vg = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. | TYP. |MAX.| UNITS | LOAD | shiFT | Bt | cLock | RESET | ourputs
Power/Current Consumption
8270 Only 168/32(247/47|mW/mA 10
8271 Only 271/52|344/65/mW/mA 10
Turn-On Delay
All Binaries 25 40 ns 8
Turn-Off Delay
All Binaries 25 40 ns 8
Clock “1'* Interval 20 ns 2.0V
Transfer Rate 15 22 MHz
Shift Load Set-Up Time ) 20 30 ns
Data Set-Up Time 7 15 ns
NOTES:
1. All voltage measurements are referenced to the ground termi- limiting in accordance with Absolute Maximum Rating
nal. Terminals not specifically referenced are left electrically should the isolation diodes become forward biased.
open. 6. Qutput source current is supplied through a resistor to
2. All measurements are taken with ground pin tied to zero ground.
volts. 7. Output sink current is supplied through a resistor to V.
3. Positive current flow is defined as into the terminal referenced. 8. Refer to AC Test Figure.
4. Positive logic definition: 9. Manufacturer reserves the right to make design and process
““UP" Level = 1", “DOWN" Level “0". changes and improvements.
5. Precautionary measures should be taken to ensure current 10. Ve = 5-25 volts.
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SCHEMATIC DIAGRAM
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8270/71

AC TEST FIGURES AND WAVEFORMS

TURN ON/OFF AND TRANSFER RATE

26V

NOTES:
1. ton/ toff

CLOCK 1.5V,

INPUT. =t = Bns

2
.

FIGURE 2

out
177
i OUTPUTS
< v,
1002 ¢ ¢ Jiomn ce a » fon —— “—
p— RESET B f—
15V
SHIFT c - ——
o 21pF! toff ——| L——
D D
MOMENTARILY _.1 ° A % Pc %0 Os ciock 10
PUSH TO START
LOAD
T —-—-l Snp CIRCUITS
PULSE ; TYPICAL LO:D CIRCUIT 2. T £ te & min clock 1"
GENERATOR . Transfer rate m:rt cloc
q fevel: check that binary outputs
E: 12 are changing.
20ns
INPUT
FIGURE 1
DATA SET-UP TIME
s.0v Load see Figure 1 above.
/ 15v ‘ﬂv
cLOCK
< A ‘OR PARALLEL
0a 3 DATAINPUT 15V
LOAD [}
SHIFT cb—o 35'1'-:550
o o pH—0O \ /
1Y 2
Dy D Dy Dy D5 c O
PULSE NOTES:
GENERATOR 1. Switch in position 1 to test serial data
510 input.
2. Switch in position 2 to test paraliel
PULSE = data input.
GENERATOR
3 . Adjust data input or parallel input delays
b3 to test condition and verify output
-L operation.




SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8270/71

AC TEST FIGURES AND WAVEFORMS (Cont'd)

SHIFT/LOAD SET-UP TIME
5.0V
I AR SV W
- CLOCK | i
Vi
neser . m
LOAD OR
LOAD -] agnd SHIFT INPUTS !
SHIFT ¢ 0
o DATA
&1 %1 OUTPUT
Da Dg Dc Dp Dg cﬁ
o——  a0v
PULSE = | ruise
GEN. Gen. |1
< NOTE:
2512 N .
> Determine proper Q output state using
__];__ switch position and load or shift input
b state before clocking transition.
FIGURE 3
NOTES:
1. All resistor values are in chms. Electronic Corporation Model 75A-S8 Capacitance Bridge or
2. AIl capacitance values are in picofarads and include jig and equivalent. f=1 MHz, V oo = mV rms.
probe capacitance. Capacitance as measured on Boonton 3. Al diodes are TN916.

TYPICAL APPLICATIONS
SHIFT-RIGHT/SHIFT-LEFT/PARALLEL ENTRY SHIFT REGISTER

DATA » _DATA
TO LEFT TO RIGHT
CcLOCK O cL Ao Bo Co Do

8270
o toap
—Ps D, Dy D, oy
f f . 1.
X O— B Sy 0 | 1 | 2 | 3
; 18233 }
o——4 s
Y b_'E)"L 18 Ay 1 B Ao B A 1 5 A
L] L] LJ [ o oum
FROM RIGHT
DATA o
FROM LEFT
- y
2\’
PARALLEL DATA IN
X Y Function
0 0 Hold Package Count: 1-8270
0 1t shiftLeft 18233
% -8H90
1 0 Parallel Load % -8H80
1 1 Shift Right :
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10-BIT SERIAL-IN, PARALLEL-OUT
SHIFT REGISTER 8273

DIGITAL 8000 SERIES TTL/MSI
DESCRIPTION TRUTH TABLE

The 8273, 10-Bit Shift Register is an array of binary ele- INPUT RESET cLock1 | cLock2| a,+1
ments interconnected to perform the serial-in, parallel-out 1 7 Pulee ) 1
shift function. This device utilizes a common buffered reset 0 1 Pulse 0 0
and operates from either a positive or negative edge clock 1 1 1 Pulse 1
. . . . Pul

pulse. Clock 1 is triggered by a negative going clock pulse ? : P:lse l;se g
and Clock 2 is triggered by a positive going clock pulse. The 0 1 Pulse 1 Q
unused clock input performs the inhibit function. The c¢ir- 1 1 V] Pulse Q
cuit configuration is arranged as a single serial input register 0 1 0 Pulse Q

. NOTE: The unused clock input performs the INHIBIT function.
with ten true parallel outputs. RESET =02 Q=0

LOGIC DIAGRAM

] Q2 a3 Q4 Q5 Q Qg Oy Qo

Q
(11)T (12)0 (13)0 (14)? (15)? (1)'5 lZ)ﬁ; (3)? (MT (5)

M_J:D b e s s s e e S N B
cLOCK 1 o-Do Vee (1(:;

Denotes Pin Numbers

E)

7]

zZ

o
o

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS OUTPUTS | NOTES
MIN. | TYP. | MAX. | UNITS |“D” INPUT| CLOCK 1| CLOCK 2 | RESET

1" Output Voltage 2.6 3.4 A" 2.0V Pulse 0.8V —500uA
0’ Output Voltage 0.2 0.4 \Y 0.8v Pulse 0.8v 9.6mA 7
‘0" Input Current

“D"” Input -0.1 -1.6 mA 0.4V

Clock 1 -0.1 -1.6 mA 0.4V

Clock 2 ~0.1 -1.6 mA 0.4V

Reset -0.1 -1.6 mA 0.4V
“1" Input Current

“D"” Input 40 MA 4.5V

Clock 1 40 oA 4.5V

Clock 2 40 HA 4.5V

Reset 40 MA 45V
Input Voltage Rating (All Inputs) 5.5 v 10mA 10mA 10mA 10mA
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Ta =25°Cand Vg = 5.0V

LIMITS TEST CONDITIONS
CHARACTERISTICS OUTPUTS | NOTES
MIN. | TYP. | MAX.| UNITS [“D” INPUT| CLOCK 1| CLOCK 2 | RESET
Max. Data Transfer Rate 25 35 MHz
Turn-On Delay
Clock 1 to Output 32 40 ns 0.0v 4.5V
Clock 2 to Output 28 40 ns 4.5V
Reset to Qutput 35 50 ns 4.5V
Turn-Off Delay
Clock 1 to Output 25 40 ns 0.0v
Clock 2 to Output 19 40 ns 4.5V
Clock Pulse Width
Clock 1 16 25 ns 0.0v
Clock 2 12 20 ns 4.5V
Set-Up Time (tset-up
Clock 1 15 ns 0.0V
Clock 2 10 ns 4.5V
Hold Time (th0|d)
Clock 1 15 ns 0.0v
Clock 2 10 ns 4.5V
Power Consumption 540 mwW 8
Short Circuit Output Current -20 -70 mA
Input Voltage Rating
(Al Inputs) 5.5 \% 10mA 10mA 10mA 10mA
NOTES: _
1. All voitage and capacitance measurements are referenced to limiting in accordance with Absolute Maximum Ratings

the ground terminal. Terminals not specifically referenced are
left electrically open.

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

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

4, Positive logic definition: ‘’UP’ Level = ‘1", “DOWN"’ Level
=g,

5. Precautionary measures should be taken to ensure current

AC TEST FIGURE AND WAVEFORMS

should the isolation diodes become forward biased.
6. Qutput source current is supplied through a resistor to

ground,
7. Output sink current is supplied through a resistor to VCCT
8. Vee = 5.25V.
9. Manufacturer reserves the right to make design and process

changes and improvements.
10. See AC Test Figure.
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NOTES:
1. Unused clock 2 input must be grounded.
2. Input pulse characteristics
CLOCK
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10-BIT PARALLEL-IN, SERIAL-OUT
SHIFT REGISTER

8274

DESCRIPTION

The 8274 10-Bit Shift Register is an array of binary elements
interconnected to perform the parallel-in, serial-out shift
function. The circuit has ten parallel inputs and a single true
serial output. The D1 input can also be used for serial entry.
Two control inputs, Sg and S1, determine the operating
mode of the shift register as shown in the Truth Table. A

DIGITAL 8000 SERIES TTL/MSI

Modem Data Transmission, Pseudo-Random Code genera-
tion and Modulo-N Frequency Division.

TRUTH TABLE

single buffered clock line connects all ten flip-flops which s s OPERATING MODE
are activated on the high-to-low transition of the clock 0 1
pulse. Guaranteed input clock frequency is 26MHz. With the
exception of the Hold Mode, the control inputs may be 0 o Hold
changed when the clock is in either the high or low state 0 1 Clear
without causing false triggering. The Hold Mode can be 1 0 Load
entered only when the clock is low. Applications for the 1 1 Shift
8274 Shift Register include Parallel-to-Serial conversion,
LOGIC DIAGRAM
;O_DOTD /e
/a
5 7.
o——Do——Dc —/
__l D Q 1 o a J;r o a °
D1 SERIAL
D2 D10 DATA
OUTPUT
b
>

Ny

cLocK [
SINGLE SERIAL (LD
DATA INPUT 1

<L92

PARALLEL DATA INPUTS

7/ l
1o

Refer to Page 16 for Pin Configuration

ELECTRICAL CHARACTERISTICS

(Over Recommended Operating Temperature And Voltage)

CHARACTERISTICS LIMITS TEST CONDITIONS NOTES
MIN. TYP. MAX. [ UNITS D, So S, CLOCK (OUTPUTS

“1"" Output Voltage 2.6 3.4 \ 2.0v 2.0v 2.0v Pulse -800uA 6
0" Output Voltage 0.2 0.4 \% 0.8V 2.0v 2.0v Pulse 16mA 7
“0"” Input Current

D, -0.2 1.2 mA 0.4v

Sgand S4 -0.2 1.2 mA 0.4v 0.4v

Clock -0.2 1.6 mA 0.4v
“1" Input Current

D, 40 KA 4.5V

Sg and S4 40 KA 4.5V 4.5V

Clock 40 HA 4.5V
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Ta =25°Cand Vg = 5.0V

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN, TYP. MAX. | UNITS D“ So S1 CLOCK | OUTPUT
Data Transfer Rate 25 30 MHz 10
Turn-On Delay (Clock to Qutput) 27 40 ns 10
Turn-0Off Delay (Clock to Output) 21 40 ns 10
Clock Pulse Width 20 ns 10
Set-Up Time (tsetup) 10
D, 6 10 ns
So. S 16 25 ns
Hold Time (54!
D, 2 5 ns
Sor Sq 16 25 ns
Power Consumption 380 567 mW 45V 4.5V 4.5V ov 8
Short Circuit Output Current -20 =70 mA 2.0V 2.0V 2.0v Pulse 0.0v
Input Voltage Rating 5.5 \Y 10mA
NOTES:
1. All voitage and capacitance measurements are referenced to limiting in accordance with Absolute Maximum Ratings
the ground terminal. Terminals not specifically referenced should the isolation diodes become forward biased.
are left electrically open. 6. Output source current is supplied through a resistor to
2. All measurements are taken with ground pin tied to zero ground.
volts. 7. Output sink current is supplied through a resistor to VCC'
3. Positive current flow isdefined as into the terminal referenced. 8. Vee = 5.25V.
4. Positive logic definition: 9. Manufacturer reserves the right to make design and process
““UP’ Level = 1", “DOWN'" Level = 0", changes and improvements.
5. Precautionary measures should be taken to ensure current 10. See AC Test Figure.
AC TEST FIGURE AND WAVEFORMS
26v | | / 5 , ‘
g cLock 50%
1 | |
84.50 —=  ew e | |
So | | |
1N916 { | |
So a L [ : —»g — thows
o0—5 : $ 50% I \ | l
o—¢ 18pF 5K __—J | | | |
Dy D; D3 Dy D5 Dg D; Dg Dg Dig ) ] tsotup a— | |
_]- } | tsetup —o=| l<—
= I | [
| ] |
D1g | | 50% |
[ | |
| | ! — |t
. —= fton toft
Clock Pulse Characteristics | = _>| =

Pulse Amplitude = 3.0V
te tg < 10ns
PW < 50ns

]
Q 50%

L
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QUAD BISTABLE LATCH 8275

DESCRIPTION

The 8275 is a QUAD LATCH circuit designed to provide
temporary storage of four bits of information. A common
application is as a holding register between a counter and a
display driver (such as the 8280 and 8T01.) Separate enable
lines to latches 1-2 and 3-4 allow individual control of each

LOGIC DIAGRAM AND TRUTH TABLE

DIGITAL 8000 SERIES TTL/MSI

pair of latches. Initially, data is transferred on the rising
edge of the enable pulse. While the enable is high, output
Q follows the data input. When the enable falls, the input
data present at fall time is retained at the Q output. Both
Q and Q are accessible.

(Each Latch)
. o —_ —
a - a ENABLE DATA Q Q
= ven 1 1 1 0
1 0 0 1
* *
ENABLE DAQI'A g :) . N
Refer to Page 16 for Pin Configuration *No Change.
ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)
LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
DATA ENABLE
MIN, TYP, MAX. UNITS INPUT INPUT OUTPUTS
“1"" Qutput Voltage (Q, Q) 2.6 3.5 Y -800uA 6, 11
“0" Output Voltage (Q, Q) 04 A" 16mA 7, 11
“0"" Input Current (Data) ~-0.1 -3.2 mA 0.4V 5.25V
“0"" Input Current (Enable) -0.1 6.4 mA 5.25V 0.4v
“1’* Input Current (Data) 80 HA 4.5V 0.0v
“1"" Input Current (Enable} 160 uA 0.0V 4.5V
Ta =25°C and Ve = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
DATA ENABLE
MIN. TYP. MAX. UNITS INPUT INPUT OUTPUTS
tsetup (1) at D input 12 20 ns 8, 12
tsetup (0) at D input 14 20 ns 8,12
thold (1) at D input 0 15 ns 8,13
thold (0) at D input 0 6 ns 8,13
tod (1) Dto Q 16 30 ns 8
Yod (0) D to Q 14 25 ns 8
td (1) Do @ 24 40 ns 8
pd (0) Dto Q 7 15 ns 8
tpd (1)Eto Q- 16 30 ns 8
tod (0) E to Q 12 20 ns 8
tod (1) E to Q 16 30 ns 8
thd (0) E to Q 12 20 ns 8
Power Consumption/Supply Current 205/39 | 265/50 | mW/mA 14
Input Voltage Rating (Data) 5.5 \% 10mA 0.0v 12
Input Voltage Rating (Enable) 5.5 A\ 0.0v 10mA 12
QOutput Short Circuit Current -20 -70 mA 0.0v 0.0v
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NOTES:

1. All voltage measurements are referenced to the ground termi-
nal. Terminals not specifically referenced are left electrically
open.

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

3. Positive current flow isdefined 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. Output source current is supplied through a resistor to
ground.

SCHEMATIC DIAGRAM

© N

10.

1.

12,
13.
14,

Output sink current is supplied through a resistor to VCC'
Refer to AC Test Figure.

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

Inputs for output voltage test is per TRUTH TABLE with
threshold levels of 0.8V for logical ‘“0” and 2.0V for logical
rqo,

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

tsetup is defined as the time prior to the fail of the clock.
thold is defined as the time after the fall of the clock.

Vee = 5.25 volts,

- oVee
|
i
[
1
]
|
|
!
Qo +
: 0Q
5
=
——OGND
ENABLE O :
oD

TO OTHER LATCH

AC TEST FIGURES AND WAVEFORMS

*PULSE
GENERATOR ’ o
A

519

|||>—

*PULSE
GENE?TOR

ENABLE

J- ‘s1

*SEE NOTE 1

52k

O 0.26V
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8275

AC TEST FIGURES AND WAVEFORMS (Cont’d)

i
|

i 1 90% 90% X 1
DINPUT  F1sv | 15V
10% fla——1tseTUP 1> | %
I

ENABLE
INPUT
(SEE NOTE 6)

varied with respect to each other to verify setup and hoid times.

1us and PRR = 500kHz. For pulse generator-B, tp2 = 500ns and Prr =

| |
-7 Y to ., —l
| | | pf"" (P25 le— tpdo(E-Q)
I tediEQ)  eTpdoi-q)e
td1(D-Q) l { ! T : Vout(n
ouTPUTQ | 15v I ! \\1.5v
i i |
! ! N— - VouT(0)
! | ' —>tpd1(E-OQler
_ eV,
— ) I‘*—(Pd'l(D-ul 0ouT(0)
ouTPUTa | 15V 15V
tpdo(D-G)—e—————1
pd I ! [ VouT(o)
—= ra— tpd0(E-Q) :
NOTES:
1. The pulse generators have the following characteristics: V en = 3V, ty = t°<1 Ons, and Zout ~502. For pulse generator Atp 1=

1MHz. Positions of D-input and enable input pulses are

2. Each latch is tested separately.

3. CL includes probe and jig capacitance.

4, All diodes are 1N916.

5. When measuring t, 41 (D-Q), 1,40 (D-Q), 1,40 (D-Q), and t,41(D-Q), enable input must be held at logical 1.
TYPICAL APPLICATION .

OUTPUT STROBING OF RIPPLE COUNTER TO ACHIEVE SYNCHRONOUS OUTPUT CHANGES

Q9 Da
Qq Dg

2 D¢
Q3 Dp

cLocK ONE SHOT _
o At 862 ¥
{t=100 ns}
DATASTROBE
| [
Dg C; Co ENy ENy
PAO—————Pa | \p e ouT Po
COUNTER
Pgo— | 8280
B Dg  g2g; Bout D1 quap
8288 LATCH
8290 8275
Dco—————10c  g291 Cout D2
8292
8293
Ppo———p Dout D3
Ap
Vee

8250/51
8230/31/32
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PRODUCT AVAILABLE IN 0°C TO 75°C TEMP RANGE ONLY.

8-BIT SHIFT REGISTER

8216

DESCRIPTION

The 8276 is a serial-in, serial-out 8-Bit Shift Register
composed of eight R-S master slave flip-flops. This shift
register has input gating and an internal clock driver. In
addition, a data transfer inhibit input is provided.

Data {nput and Data Enable are gated through inputs A and
B. An internal inverter provides the complimentary inputs
to the first bit of the shift register. All inputs are fully
buffered. Complementary Q and Q outputs are provided.

LOGIC DIAGRAMS AND TRUTH TABLES

DIGITAL 8000 SERIES TTL/MSI

The internal clock driver/inverter causes the 8276 to shift
data to the output on the positive edge of the input clock
pulse, making the shift register compatible with the 8825
J-K Binary and the 8828 Dual D type Binary. The register
is inhibited from shifting data when the Transfer Inhibit
line is high. The inhibit function is achieved by preventing
data transfer from master to slave sections of the register
elements when the inhibit line is used.

BIT NUMBER ONE

BIT NUMBER TWO

-
-
-

e — - T e ——— == i I ekttt -
DATA | Pl _! : (I |
ENABLE [ . i | b |
8) : il - by i
' N | :
1 1 ~ | =
| . R x pallla v Ix | @
! Pt Lo | Tan
l b | | [
| | ]
| | 11
! o Lo 1 |
: : I l Q I : ! I a
1 | | |
| . ) ; 1 | T s P 1 i(10)
| | Ix | | [ Iy | -
TRANSFER | P I | 1l ! >
INHIBIT i 1'>c — | | Dc [l ' g
| | ! I tl i =
IX — | | 1] &
@ | I I | 1 { o
I 1 | I [
cLocK I 1 | | I ]
o | | L K |
® A i I H |
| 1 I | 1 |
v = (14) R, d o J T -
Gﬁ% - (7) MASTER FLIP-FLOP NO. 1 SLAVE FLIP-FLOP NO. 1 MASTER FLIP-FLOP NO. 2 SLAVE FLIP-FLOP NO, 2
( ) = Denotes Pin Numbers
DATA
ENABLE*
ab—{r al—r o— aF—Rr al—r a—r a—r al—a
al—s al—s al— af—s ol—s al—s al—s al—oa
Ix c Iy c Iy c iy c Iy c Iy c iy c Ix

TRANSFER
INHIBIT**

[eg

o
ot

th t

o3

A B
(Data Enable) | (Data Input)

- =00
- Q=0
-0 00

*NOTE: These functions are interchangeable.
**NOTE: Transfer Inhibit prevents transfer of

data from master to slave.

NOTES:
= Bit time before clock pulse,
= Bit time after 8 clock pulses.

th
th+8
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8276

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
GHARACTERISTICS min, | Tve. | max. | unms | (DATA | ciock | TRANS. | oyrpyrs | NOTES
1" Qutput Voltage Q 2.6 \ 2.0V 0.8v -800pA 6, 10
1" Output Voltage Q 26 v 0.8V 0.8V -800uA | 6,10
““0" Output Voltage Q 0.4 \" 0.8v 0.8v 16mA 7.10
“0" Output Voltage Q 0.4 \% 2.0v 0.8v 16mA 7,10
0" tnput Current
Data Input -0.1 -1.6 mA 0.4v
Clock Input -0.1 -1.6 mA 0.4v
Inhibit Input -0.1 -1.6 mA 0.4v
“1" Input Current
Data Inputs 40 MA 4.5v
Clock Input 40 MA 4.5V
Inhibit Input 40 MA 4.5V
Input Voltage Rating 5.5 \% 10mA 10mA 10mA
Ta =25°Cand Vg = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS Mlhi, TYP. MAX. UNITS | 3 :J 163 CLOCK -Il-NR }flg?-r OUTPUTS NOTES
Powerﬁ:urrent Consumption 205/39 |340/65 | mW/mA 11
Transfer Rate 15 20 MHz
Turn-on Delay
(Clock to Output) 22 33 ns 8
Turn-off Delay
(Clock to Output) 22 33 ns 8
Clock Pulse Width 25 . ns
Set Up Time {Logical)
“0'" at A or B Input 25 ns
Set Up Time (Logical)
1" at A or B Input 25 ns
Output Short Circuit Current -18' -55 mA ov
NOTES:
1. All voltage measurements are referenced to the ground termi- should the isolation diodes become forward biased.
nal. Terminals not specifically referenced are left electrically 6. Output source current is supplied through a resistor to
open. ground.
2. All measurements are taken with ground pin tied to zero 7. Output sink current is supplied through a resistor to VCC'
volts. 8. Refer to AC Test Figure.
3. Positive current flow is defined as into the terminal referenced. 9. Manufacturer reserves the right to make design and process
4. Positive logic definition: ) changes and improvements.
“UP’ Level = 1, “DOWN’’ Level = 0" 10. Clock input is driven by a 1kHz square wave for at least
5. Precautionary measures should be taken to ensure current 8 cycles prior to measurements.
limiting in accordance with Absolute Maximum Ratings « 1. VCC = 5,25V,




SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8276

AC TEST FIGURE AND WAVEFORMS

Ve =50V OUTPUT % -’l l"l |<— t

90%
cp
IN916  84.50 50%
8o : 18pF
e 7N
ouTPUT DATA

IN916 845

A O~ Q

Ix a 126V
GND 90%
5k 50% ql ton
= = = a I
a
o o] o
NOTES:

1. Unused input connected to 2.6V
2, |Input puise characteristics:
3. Setup time = 25ns
Hold time = Ons
CLOCK:

INPUT:
Amplitude = 3.0V

Amplitude = 3.0V
1ty = t§ = 5ns max .

ty = tf = 6ns max
PRR = 7.6 MHz
Pulse width = 25ns at 50% points

PRR = 15 MHz, Pulse width = 25ns at 50% points

TYPICAL INPUT/OUTPUT WAVEFORMS

2 thru7 8 9 thru 15 16 17 18 19 thru 23 24 26 26 27

1
CLOCK PULSE T ==
INPUT . . .
INPUT A I | | |
OUTPUT Q I | I l

NOTE: Input B is connected to 2.6V. Transfer Inhibit Connected to OV
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PRODUCT AVAILABLE IN 0°C TO +75°C TEMP RANGE ONLY.

DUAL 8-BIT SHIFT REGISTER 8277

DESCRIPTION

DIGITAL 8000 SERIES TTL/MSI.
TRUTH TABLE

The 8277 is a dual 8-Bit Shift Register which provides the
designer with sixteen (16) bits of serial storage operating at Dg Do Dq Reset Function
a typical shift rate of 20MHz. Features of the 8277 are:
1. TRUE and COMPLEMENT outputs are provided on each 0 0 x ! Shiftin “0"
register’s eighth bit. el man
2. Positive edge triggering on clock input. 0 ! X ! Shiftin 1
3. SEPARATE CLOCK lines (pins 7 and 10) for each 8-bit 1 . 0 1 Shift in “0"
register are provided as well as a COMMON CLOCK line
(pin 9) for all sixteen storage bits. "
4. Common RESET (pin 1). L x 1 1 Shiftin 1"
5. AND-OR gating to the input of each 8-bit register is
provided to accomplish the multiplex function. x X X 0 Reset ““Q" to “0"*
6. Direct replacement for 9328.
LOGIC DIAGRAM
D4 (8) — — 4 —— —— _T{G)
Po O ] ] - ] ] [
T TT TT TT7 TTF I T 7T &
CLOCK SS’]ARATE Q7A
CLOCK © °7B
commg:ug(:gz,) r | | | ] | __T(w
o5 02 pr%D—
g o
(1 o - 1 - T ]
ctook ] T I I T I I T —l“ﬂ
Vee = (16) SEPARATE L0 I G5
GND = (8) 9w 1

Denotes Pin Numbers

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. | TYP.| MAX. | UNITS | DRTR | BIR | comon StX | meser | ouTpuTs

1" Output Voltage (Q) 2.6 3.5 \" 2.0v 2.0V Pulse 0.8v 2.0v -800uA 6
“1" Qutput Voltage (Q) 26| 35 v 0.8V 2.0V 0.8v Pulse -800uA 6
“0" Output Voltage (Q) 0.4 \ 0.8v 0.8v Pulse 0.8v 16mA 7
0" Output Voltage (Q) 0.4 \Y% 2.0V 0.8V Pulse 0.8V 16mA 7
“0" Input Current

Data, Reset, Data Select -1.6 mA 0.4V 0.4V 0.4v

Clock Separate -1.6 0.4V

Clock Common -3.2 mA 0.4V
1" Input Current

Data, Reset, Clock Separate 40 MA 4.5V 4.5V 4.5V 45V

Clock Common 80 MA 4.5V
Power/Current Consumption ?gg/ r:\vx/ "
Input Voltage Rating

All Inputs 5.5 \% 10mA 10mA 10mA 10mA 10mA
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8277

Ta=25°Cand Ve = 5.0V

paN

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
‘DATA DATA CLK CLK
MIN. | TYP.| MAX. [ UNITS 01' DO SELECT | COMMON SEP RESET | OUTPUTS
Turn-on Delay :
Clock To Output 25 40 ns 10
Reset To Output 25 40 ns 10
Turn-off Delay
Clock To Output ! 25 40 ns ‘ 10
Reset To Output 25 40 ns 10
Clock Pulse Width 15 ns : 10
Shift Rate 15 20 MHz 10
Data Set-up Time 20 30 ns ) 10
.Data Hold Time ) 5 10 ns 10
NOTES: isolation diodes become forward biased.
1. All voltage measurments are referenced to the ground terminal. ) 6. Output source current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open. 7. Output sink current is supplied through a resistor to V-
All measurements are taken with ground pin tied to zero volts. 8. Manufacturer reserves the right to make design and process
Positive current flow is defined as into the terminal referenced, changes and improvements.
. Positive Logic Definitions: 9. Clock input is driven by a 1kHz square wave for at least 8 cycles
“UP” Level = 1", “DOWN" Level = “0", prior to measurement,
5. Precautionary measures should be taken to ensure current limit- 10. Refer to AC Test Figure,
ing in accordance with Absolute Maximum Ratings should the 1. Ve = 5.25V
AC TEST FIGURE AND WAVEFORMS
g= v o] [ |*50ns CLOCK PULSE:
| 20% P.A. = 3.0V
P.R.R. =15 MHz
i Veo | - 18V ][_\_ P.W. = 15 ns
UL @ 15ns |<—Pw T,=Ts=5ns
PULSE ‘HOLD
GEN. é D ‘SETUP )L—
500 1
cp -— ﬂ R
PULSE CLK COM DATA
GEN.
500 CLKS .
DATA PULSE:
18v ‘OFF“{:j \ / P.A. = 3.0V
. Q P.R.R. = 7.5 MHz
NOTES: =3 = _ l P.W. =25 ns
1. Each register is tested separately. Q T,=T¢=56ns
2. All T delay measurements taken at 1.5V level. 1.5V ‘QN_“ TseTup=25ns
3. Tieall unused inputs to 2.6V. \ / \ ThoLp = 9 ns.
4. 18 pF on outputs includes probe and jug capacitance.

TYPICAL APPLICATION

8-BIT SERIAL ADD/SUBTRACTOR

CARRY F/F
AUGEND/MINUEND
SERIAL
DATA Dy R
INPUT_ O Dg Q X1 SuM K Qb
DATA/SUM O Dg
Cn
f .
8268 ¢ 882
8277 [_ 2)
ADDEND/SUBTRAHEND Y1
Y Co J
Dg Q s s
Dg { E
=
—0
ADD/SUB
CONTROL
ADD: = “0
SUB = “1”
CLOCK
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BCD DECADE COUNTER/STORAGE ELEMENT
4-BIT BINARY COUNTER/STORAGE ELEMENT

DESCRIPTION

The 8280 Decade Counter and 8281 16-State Binary
Counter are four-bit subsystems providing a wide variety
of counter/storage register applications with a minimum
number of packages.

The 8280 Decade Counter can be connected in the familiar
BCD counting mode, in a divide-by-two and divide-by-five
configuration or in the Bi-Quinary mode. The Bi-Quinary
mode produces a square wave output which is particularly
useful in frequency synthesizer applications.

The 8281 Binary Counter may be connected as a divide-by-
two, eight, or sixteen counter.

LOGIC DIAGRAMS

DIGITAL 8000 SERIES TTL/MSI

Both devices have strobed parallel-entry capability so that
the counter may be set to any desired output state. A ‘1"’ or
0" at a data input will be transferred to the associated
output when the strobe input is put at the “’0” level. For
additional flexibility, both units are provided with a reset
input which is common to all four bits. A “0’' on the reset
line produces “*0” at all four outputs.

The counting operation is performed on the falling (negative-
going) edge of the input clock pulse, however there is no
restriction on the transition time since the individual
binaries are level-sensitive.

8280
Ag B Co Do
(5 (9) (2) qux
— oYy Q J a
CLOCK 1 !
@ K Q j K a .1,_ K a
Sa__ R S¢ Ry Sq R
CLOCK 2
)
C C
DATA STROBE
(4}
(13 Vee = (14)
RESET GND = (7)
( ) = DenotesPin Numbers
(4) {10} 3) an
Ca B D¢ Op
8281
Ao By Co
{8} 9 {2) (12).
—] 4 Q ] 3 a
CLOCK 1
8 K a K K 5
Sq__ Rg Sq Sq Ry
CLOCK 2
(6) 4
DATA STROBE Fe B '1?
[}
(13, [ Vee = (1 4)
RESET L/ GND = (7) .
{ ) = DenotesPin Numbers
@ “o @ an
Dp Dg D¢ Dp
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8280/81

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
DATA DATA CLOCK | CLOCK
MIN. | TYP. | MAX. | UNITS STROBE | INPUTS RESET 1 2 OUTPUTS
1" Output Voltage 2.6 3.5 \Y 0.8v 2.0v 2.0V Output | -800uA 7
(All Outputs) A
0" Output Voltage 0.4 A 0.8V 0.8V 0.8v Output 16mA 8
(All Outputs) A
"0 Input Current
Strobe -0.1 -1.6 mA 0.4V
Data Inputs ~0.1 -1.2 mA 0.4V
Reset -0.1 -3.2 mA 0.4V
Clock 1 -0.1 -3.2 mA 0.4v
Clock 2 (8280) -0.1 -3.2 mA 0.4V
Clock 2 (8281) -0.1 -1.6 mA 0.4V
“1"" fnput Current
Strobe 40 MA 4.5V
Data Inputs 40 uA 4.5V
Reset 80 HA 4.5V
Clock 1 * 80 uA 4.5V
Clock 2 (8280) 80 MA 4.5V
Clock 2 (8281) 40 MA 4.5V
Power/Current Consumption 184/35|236/45 |mW/mA ov ov ov 12
Input Voltage Rating 5.5 \% 10mA 10mA 10mA 10mA 10mA 10
f all Inputs
Output Short Circuit Current -10 -60 mA ov ov
Ta = 25°C and Vg = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS DATA DAT. NOTES
A CLOCK | CLOCK
MIN. | TYP. | MAX, | UNITS STROBE | INPUTS RESET 1 2 OUTPUTS
Clock Mode Ton Delay
BitA,B,C, D 15 25 ns 11
Clock Mode Toff Delay
BitA,B,C,D 15 25 ns 1
Data/Strobe tg,, Delay
BitA,B,C, D 25 35 ns 1
Data/Strobe ty¢ Delay
BitA,B,C,D 30 40 ns 11
Toggle Rate 20 25 MHz 11
Strobe Pulse Width 20 35 ns AouT 1
Reset Pulse Width 20 35 ns Aout 1"
Strobe Release Time 30 40 ns AouT "
Reset Release Time 50 75 ns AouT 11
NOTES: should the isolation diodes become forward biased.
1. All voltage measurements are referenced to the ground termi- 6. Measurements apply to each output and the associated data
nal. Terminals not specifically referenced are left electrically input independently.
open. 7. Output source current is supplied through a resistor to
2. All measurements are taken with ground pin tied to zero volts. ground.
3. Positive current flow is defined as into the terminal re- 8. Output sink current is supplied through a resistor to VCC'
ferenced. 9. Manufacturer reserves the right to make design and process
4, Positive NAND logic definition: changes and improvements.
“UP’ Level = "1, “DOWN" Level = "'Q"". 10. Each input is tested separately.
5. Precautionary measures should be taken to ensure current 11. Refer to AC Test Figures.
limiting in accordance with Absolute Maximum Ratings 12. Vee = 5.25V.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8280/81

TYPICAL OUTPUT CHARACTERISTICS

a0v

N

RN //
1.0v \ \ 20
AN
osv N \ 0 A
\ /
5 10 15 20 25 30 o2v oav 0.6v 08V 1.0v

Isource (MA) Veg(VOLTS)

- 60

l(g \\ /

- LY A ~ s +25°C
K AN §

o 2w AN +25°C Y .
> 4 -55°C
- AN ; —

5 v Y w

o

=

o

(o]

SCHEMATIC DIAGRAM

ouTPUT
Vee -
S 4.8K
CLOCK
v,
Veco cc
STROBE © ﬁ“§6¢
Vee

RESET o—

15K
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8280/81

AC TEST FIGURES AND WAVEFORMS

NOTE: Input pulse notations apply uniess otherwise specified.

TOGGLE RATE

8280
ouTPUTS
r— i,
Vee ABCD tg
o000 tA—.l
& 1l2 3 4 5667 8 9 10

Vee Cp2 INPUT ||||||||||||||H||||
Rp 84.5Q AOUTPUT | l | | I | | | l l
Aout - Lt S 26V
s (|
T Bout 10 24pF sk BOUTPUT _f_l
PULSE c
couTPuT f 1

GENERATOR Pl LOAD
512 =
D OUTPUT [ ]
Dour ) L .

ii—

Cout * | cCIRCUITS

8281
GND
L B - t'—
= Lo
CIRCUIT UNDER TEST 1y —" l
iil234 567 80910111213141516

INPUT

AOUTPUT!l ll,lllllll
INPUT PULSE: souror_ [ | [T L L J L

Amplitude = 2.6V coutput _____ | ] [ L
tA = 25ns, t_ = 256ns,

% I
tr = tf = Bns max. D OUTPUT

CLOCK MODE to/toff DELAY

Vee
T INPUT
Vee Cp2
Rp
St
A, oy
PULSE e our >
G
ENERATOR Bour o452
510 DA $~~ - TOOUTPUTS 2.6V
Cout |— I
Dg . 24pF :; 5K
= Doyt
D¢
DD ) =
T0
Vee
1. t,, and t ¢ are measured from the
clock input of each binary to the Q INPUT PULSE:
output of that binary. . Amplitude = 2.6V
2.  Each Q output will be loaded with P.W. = 30ns
the foilowing load circuit: t=t= 5ns.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8280/81

AC TEST FIGURES AND WAVEFORMS (Cont'd)

Vee DATA/STROBE tOﬂ/tOff
o .
Vee Cp2
Rp
STROBE
PULSE | st
GENERATOR Aout -
510 O~ Cpl
Bout p—t= 8450
1 Dp - = ~ TO OUTPUTS —k3—wA—o0 26V
= Coyt[—> L
Dg 24pF 3 5K
Doyt p—
D¢
bp =
Strobe, P.A. = 2.6V
P.W. = 300ns, 50% to 50%
O PRR = 1MHz
I tr = tf = 5ns
DATA - Data, P.A. = 2.6V
PULSE P.W. = 6500ns
GENERATOR PRR = 500 KHz
t = t_=56ns.
r f
NOTES:
1. Al resistor values are in ohms.
2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Electronic Corpora-
tion Model 75A-S8 Capacitance Bridge or equivalent. f = 1 MHz, V4. = 26 mV ..
3. All diodes are 1TN916.
MINIMUM STROBE PULSE WIDTH
bof Vec. G2 |
PULSE RESET —l lpWla— laPWel
GENERATOR qPstrosE STROBE —\! |15l—\ | .
Aourt X
ng 9% Byt b——e 84,50 Dagcb
DA out - 10 26V —
A CouTh—o 0UTPUT;4
= D, '
s Doyt}—— PF s« OUTPUTS 15V X8V
D¢ ABCD — | !
PULSE
IGENERATOR| - =
51 N
= INPUT PULSE:
Amplitude = 2.6V
t, = tg=56ns.
MINIMUM RESET PULSE WIDTH
v 5
cc —-—; PW |l<—
$ £ I |
Vv, C. RESET
ce 2 15V 15V
PULSE | RESET
ENERATOR| 40+-0-0DstrROBE
51 2
1 —_Og:\ :UT T0 8450 OUTPUTS
= 5 . UT [ ¢ ——= GuTPUTS 26V ABCD \
B ouTf—*
D¢ Doytf— ZoF %
Dp
INPUT PULSE:

Amplitude = 2.6V

== 5ns max.

Note: Outputs must be previously brought
high by placing a ‘’0’* on the D strobe input.
A pulse generator may be substituted for the
switch.

105




SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8280/81

AC TEST FIGURES AND WAVEFORMS (Cont'd)

STROBE/RESET RELEASE TIME

Vee
" sy 2 Ve
PULSE X
GENERATOR| 0 8450 STROBE/RESET
STROBE Ag I_ . J'Q_,\M_O 2.6V
24,5

) 1.5V
|

o-a !
510 Da !
Dp 8o 5K cLOCK !
=3 C ]
D¢ o] i
Po Po ! |
= = RELEASE
PULSE c —.: TIME {<~
ENERATOR 1
51
Ag

]

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 Electronic Clock, Strobe/Reset:
Corporation Model 75A-S8 Capacitance Bridge or equivalent. Ampl = 2.6V
f=1MHz, Vac=25mV ... tr = tf = 5 ns max.

3. All diodes are TN916. PRR = 1 MHz 50% Duty Cycle.

TYPICAL APPLICATIONS

VARIABLE MODULUS COUNTER

Ay By G Dy Ay w
CNORORO ® . ?
128416
1 ¥
114 8880
© out
x
cLock 128416
[ :
1/4 8880
A CH c D
Ldc, c; o—
TOVee ToVee
[N 8280 Rp f—e [ 8281 [N = STROBE
] Dg Os 1
op Dg D¢ Op DA Dg Oc Dp
1/4 8880

v ©—3 /II ! 1 {T{rT/I b CLOTK

L

TIMING DIAGRAM

1 2 3 4 5 6 7 g 9f 10 11 12 13 14 15 16 17 1 2

STROBE = OUT . l
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BINARY HEXADECIMAL AND BCD DECADE,
SYNCHRONOUS UP/DOWN COUNTERS

DESCRIPTION

The Up/Down Counter is a monolithic MSI circuit con-
taining gates and binaries interconnected to provide a bi-
directional divide-by-ten (decade) or divide-by-sixteen (hex-
adecimal) result as a function of the clock input.

The output code of the decade up/down counter is the
commonly used BCD (8421) code, and the output sequence
generated is the binary equivalent of the decimal numbers
0 through 9. *

The hexadecimal up/down counter provides the output
sequence O through 15 which is presented in a weighted
binary code (8421).

Set and Reset on the binary elements provide asynchronous
entry with respect to the clock line, causing a count of
“0" or 15" (8284) or of “0' or 9" (8285), and also
inhibit propagation of count enable data.

LOGIC DIAGRAMS

8284
8285

DIGITAL 8000 SERIES TTL/MSI

Entry and propagation of data is performed in a syn-
chronous manner with the clock line, which is active on its
negative going excursion. The input from a previous stage
or other source is channeled through ““Carry In’’ and its
propagation can be inhibited by the “’Count Enable” fine.
“Carry In"" and “Count Enable” input duality gives added
flexibility in multiple package cascading applications.

Direction of the counter is steered from a single line
(Up/Down), where a “0"” level will cause a ““down’ count
and a “1"” level will accomplish an ““up” count.

All Q outputs of the four binaries are brought to the out-
side world, together with the Q output of the most
significant binary (Q4) and the Carry Out.

CARRY IN o
RESET o2
SET
(12)
o Q
{4) Q1
[
Q3
19) Q
L L o 4
b L
Sq Ral | 4 Sy Ry d Ry d Ry
Q Q [ Q
COUNT 1 ) T T T T @)
ENABLE | = . — -
K a a Q Q CARRY
ouT
Q,
N a
cLock -
(8) V (1
UP/DOWN o =
/DOWN o- 1> Vee (14)
GND = (7)
(8284) ( ) = Denotes Pin Numbers
CARRY IN o
RESET Gz
12)
o)
o
5° B
£
- 0 Q
i > oy Yg
- L_J 3
Ry Rd Ry d Ry
a N a CARRY
g T2 T2
COUNT a — al o ouT
ENABLE (1 r_ 0030, q @
1 ] ]
cmcxo—]} &,
8 (‘19”04
P/DOWN o
UP/GOWN o [>o—
5, 65 o, o«
Vee = (14) TO POINTS SHOWN
GND = (7)
() = Denotes Pin Numbers (8285)
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8284/85

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

CHARACTERISTICS

LIMITS

TEST CONDITIONS

MIN.

TYP.

MAX.

JUNITS|

SET

RESET

UP/DOWN

COUNT

ENABLE | CLOCK

CARRY
IN

OUTPUTS

NOTES

“1"" Output Voltage
Q4. Q4. Carry Out

Q,, Qg, (8284)

Q,, Qg (8285)
Q4
“0"" Output Voltage
Q4.Q,,023.Q4 and
Carry Out
Q
“1'" Input Current
Carry In
Set
Reset
Count Enable
Clock and Up/Down
“0" Input Current
Carry In
Set
Reset
Count Enable
Clock
Up/Down
Input Latch Voltage
Carry In
Reset
Set
Count Enable
Up/Down
Output Short Circuit
Current

2.6

2.6
2.6

5.5
5.5
5.5
5.5
5.5

-20

0.4
0.4

120
200
40
40
40

LA
uA
A
uA
MA

<< <K<K <L

mA

0.8v

Pulse
2.0V

2.0v
0.8v

Pulse
4.5V
Pulse

Pulse
0.4v

10mA
ov

2.0V

o.8v

0.8v
2.0v

Pulse
4.5V

0.4V

oV
10mA

2.0v

o.8v

5.0V

4.5V

4.5V 4.5V

ov

0.4v
0.4V
0.4v

ov

ov

ov
10mA

5.0V

10mA

2.0v

0.8v

4.5V

0.4V

10mA
ov
ov
ov

-800uA

-800uA
-800uA

9.6mA
9.6mA

ov

T =25°Cand Vg = 5.0V

L

IMITS

TEST CONDITIONS

CHARACTERISTICS

TYP.

MAX,

UNITS

SET | RESET

COUNT

ENABLE |CLOCK

UP/DOWN

CARRY
IN

OUTPUTS

NOTES

Power Consumption
Propagation Delay
ton Clock to Q4 & Oy
tyn Clock to Qq, Q,, Q3
ty¢s Clock to Q, Q
ton Resetto Q)
toff Set to Qn
ton Resetto Qg
ton Carry in to Carry Out
toff Carry Into Carry Out
Clock Min. 1" Interval
Count Rate
Carry In, Count Enable,
& Up/Down Set-Up Time
Carry In, Count Enable
& Up/Down Hold Time
Set/Reset Pulse Width

20
20

315

32
28
25
24
15
32
15
20
15
30

15

20

420

45
40
35
35
25
45
25
30

25

25

mwW

ns
ns
ns
ns
ns
ns
ns
ns

ns

~MHz

ns

ns
ns

T

i

NN N NN NN NN

-
N
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8284/85

‘NOTES:

1. All voltage measurements are referenced to the ground 7. Refer to AC Test Figure.
terminal. Terminals not specifically -referenced are left 8. This test guarantees operation free of input latch-up over
electrically open. N the specified operating supply voltage range.

2. All measurements are taken with ground pin tied to zero volts. 9. Manufacturer reserves the right to make design and process

3. Positive current is defined as into the.terminal referenced. changes and improvements.

4, Positive NAND Logic Definition: 10. Connect Q4 to count enable, set the counter (1001), and
“UP’ Level = ""1"', “DOWN"’ Level = '0"". , count down. The counter will halt at BCD-7 (0111).

5. Output source current is supplied through a resistor to 11. Puise is normally at +4.0 volts, falling to 0 volts for at least
ground. 100 nsec,

6. Output sink current is supplied through a resistor to VCC‘ 12. VCC = 5.25 volts.

AC TEST FIGURES AND WAVEFORMS

MODE OF OPERATION

8284 Binary Synchronous Up/Down Counter
8285 BCD Synchronous Up/Down Counter

" COUNT
SET RESET CARRY IN | ENABLE |UP/DOWN FUNCTION
*A. Asynchronous
: 1 0 X X X “0” (0000)
8284 Only 0 1 X X X 15" (1111)
8285 Only 0 1 X “9"” (1001)
8. Synchronous E
1 1 0 X X Hold *
1 1 X 0 X Hold *
1 1 1 1 o . “Down” Count *
1 1 1 1 1 “Up” Count *

*Function is synchronous with NEGATIVE going transition of the Clock pin.
X =don't care. (

CARRY OUT
- Carry Outgagg = Carry In (Q1QpQ30Q4 UP + 01050304 DOWN

Carry Outgags = Carry In (Q)Qq UP + 810,0304 DOWN

CLOCK MODE (ton AND toff)

Ve = 5.0V
Vee =
R CARRY IN Q f—>
COUNT ENABLE
2 .
. Sy RESET Q
PULSE A 1
O—f SET
512 Q> > 26V
18pF
= N Q >
PULSE B - cLOoCK TYPICAL LOAD
s T l— = EACH OUTPUT
519 2 UP/DOWN %
-/
. Reset Tied To Voe Set Tied To Ve
~{ 25ns e S4' Position 1 > 25ns e S4" Position 2

PULSE A _\J——-— 7 32: Position 1 PULSE A \ , Sy’ Position 2
,1 = ) / X— 15V
1sv : PULSE B

PULSE B 25
e PULSE A . = zms = : PULSE B
2 ton ¢ 1230R4 — "\
’ 15V
Q1230R4 m Pulse Amplitude = 2.6V ___‘F_:o o Pulse Amplitude = 2.6V

Pulse Width(qg) = 25ns at 1.5V Pulse Width = 26ns at 1.6V
—E 15V

G- —
4 \ f"-5V Frequency = 5 MHz (A Frequency = 5 MHz
— }"‘toFFa tr = tf = 5ns at 10% > -1y ty=ts = 5nsat10%
to 90% Points to 20% Points
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8284/85

AC TEST FIGURES AND WAVEFORMS (Cont'd)
SET/RESET MODE (tgy, and togf)
— '4——25115
= PULSE A
Vees5.0v 1:/}\_7‘(_—
Vee PULSE — — 25ns
CARRY IN o o OUTPUT \- jlmsv
COUNT ENABLE 92 [—p»
UP/DOWN Bj—> 26V ©1.2.3,0R 4—— "oV
PULSE A cLocx “ oK 18pF 1ON — ! — OFF
PULSE B RESET W I Masv
S E LL oo & -
) <3 OFF—] ™ lle—ton
515 :,51&2
e
= Pulse A and B
Pulse amplitude = 2.6V
Pulse width (0) =25ns
Frequency = 56MHz
t, = t; =5ns at 10% to 90% points
CARRY IN/CARRY OUT (t, and to¢f)
Vee
COUNT ENABLE  }cARRY OUT CARRY IN
cLoCcK
1602
SET cARRY OUT 2.6V CARRY OUT
CARRY IN O ARRY IN 18pF
< —— 5k tON
510 < UP/DOWN
r RESET 1OFF
Carry in pulse
Pulse amplitude = 2.6V
Pulse width (0) = 50ns
Frequency =10MHz
t, = t; =bns at 10% to 90% points
TYPICAL APPLICATIONS
SYNCHRONOUS EXPANSION UP/DOWN COUNTERS
OUTPUTS OUTPUTS OUTPUTS OUTPUTS o
lA [s Ic |D lA Is lc ID ]A' Is ‘c ln IA Is Ic JD
VcC O———4 COUNT ENABLE COUNT ENABLE COUNT ENABLE COUNT ENABLE
COUNT CONTROL O~——JCARRY IN  CARRY OUT |— O—] CARRY IN CARRY OUT |——{ CARRY IN CARRY OUT }——— CARRY IN CARRY OUT 3
1— UP/BOWN CLOCK ccl_ UP/DOWN CLOCK [—‘ UP/DOWN cLOCK [— UP/DOWN cLOCK
UP/DOWN CONTROL O- . . >
CLOCK O >
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DIVIDE-BY-TWELVE
COUNTER/STORAGE ELEMENT

DIGITAL 8000 SERIES TTL/MSI
DESCRIPTION TRUTH TABLE*

8288

The 8288 Divide by Twelve Counter is a four-bit subsystem
consisting of divide by two and divide by six counters in a
14 pin package. For Divide-by-Twelve operation, output A

is connected externally to the clock 2 input. OUTPUT
Count D C B A
V] 0 0 0 o
The 8288 has strobed paralleled data entry capability so 1 0 0 o 1
that the counter may be preset to any desired output state. ; g g : ?
A 1" or "0” at a data input will be transferred to the 4 0 1 0 0
associated output when the strobe input is put at a ‘0" 5 0 1 0 1
level. For additional flexibility, the 8288 is provided with a 6 (0 111 110
common reset. A “0” on the reset line produces ‘0" at all ; (1) (1) :) :)
four outputs. 9 1 ) 0 1
10 1 0 1 0
11 1 0 1 1
The counting operation is performed on the falling (nega- *Connected for Divide-by-Twelve
tive going) edge of the input clock pulse, however, there is operation (output A connected to
no restriction on transition time since the individual cP2)

binaries are level sensitive. The data strobe and reset func-
tions are asynchronous with respect to the clock. The 8288 .
is compatible with all Signetics 8000 series elements.

LOGIC DIAGRAM

Ag By Co Do
j (5) () Q (2 q 02
J a J a L1 a 4 Q -J
cLOCK 1 4, 3
o _— o —
@ K a K a als a K a
Sg Ry S Ry sS4 Ry S Ry
CLOCK 2 T ] T T (0 o
[
(6)
DATA STROBE 1 T ] 1
(1)
(13)
RESET
ﬂ (@) S (10) b3 XL
Dp Dg D¢ Dp
Vee = (14)
E
GRS - (1) AFPACKAGES

Denotes Pin Numbers
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8288

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature and Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. | TYP. MAX. | UNITS DATA DATA RESET cLock | cLock OUTPUTS
STROBE | INPUTS 1 2
‘1’ Output Voltage 26 35 v 0.8v 2.0V 2.0V Output A 800uA 6,7
0" Output Voltage 0.4V \ 0.8V 0.8v 0.8v Output A 16mA 6,8
0" Input Current

Data Strobe -0.1 -1.6 mA 04V 5.25V

Data Inputs -0.1 ~-1.2 mA 0.4V

Reset -0.1 -3.2 mA 5.25V 0.4V

Clock 1 -0.1 -3.2 mA 0.4V

Clock 2 -0.1 -16 mA 0.4V
‘1’ Input Current

Data Strobe 40 BA 45V ov

Data Input 40 MA 4.5V

Reset 80 MA 4.5V

Clock 1 80 BA 4.5V

Clock 2 80 rA 45V
Power/Current Consumption 184/35 | 236/45 | mW/mA ov ov ov 11
Input Voltage Rating

Data Strobe 55 \% 10mA

Data Inputs 55 \ 10mA

Reset 55 v 10mA
Qutput Short Circuit Current| -~10 -60 mA ov ov
TA= 25°C and Vcc = 5.0V

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
DATA DATA CLOCK | cLOCK
MIN. | TYP. MAX. | UNITS RESET OUTPUTS
STROBE | INPUTS 1 2
Clock Mode tg, Delay

Bit A,B,C,D 15 25 ns 9
Clock Mode tgff Delay

BitA,B,C,D 15 25 ns 9
Data/Strobe tgo Delay

BitA,B,C,D 20 35 ns 9
Data/Strobe toff Delay -

BitA,B,C,D 25 40 ns 9
Toggle Rate 20 25 MHz 9
Strobe Hold Time 25 35 ns 0.8v 2.0V 2.0v Output A
Reset Hold Time 20 35 ns 2.0v 0.8v 2.0v Output A
Strobe Release Time 30 40
Reset Release Ti me 50 75 ns
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8288

NOTES:

1. All voltage measurements are referenced to the ground termi-
nal. Terminals not specifically referenced are left electrically
open,

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

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

4. Positive NAND Logic definition:

““UP" Level = “1", "DOWN" Level = 0",
Precautionary measures should be taken to ensure current

SCHEMATIC DIAGRAM

o

-

o

Somx

limiting in accordance with Absolute Maximum Ratings
should the isolation diodes become forward biased.
Measurements apply to each output and the associated data
input independently.

Qutput source current is supplied through a resistor to ground.
Output sink current is supplied through a resistor to VCC'
Refer to AC Test Figures.

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

Vee = 5.25 volts,

8288 BASIC BINARY

OQuTPUT

Vee

o

700

P A"

DATA

INPUT

AC TEST FIGURES AND WAVEFORMS

NOTE: Input pulse notations apply
. unless otherwise specified.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8288

AC TEST FIGURES AND WAVEFORMS (Cont'd)

TOGGLE RATE
"
OUTPUTS 8| |—
——— the| [w—0
INPUT Vee ABCD
000 . M2 3 4 56 6 7 8 9101112
S INPUT
&
Vee Cp2 aourur I LI LML LML
R 59
L e NI DSV B B
D, r—'l
'S g 24 oF C QUTPUT
PULSE c Bout TO LOAD I P 5k
GENERATOR P1 CIRCUITS _____J_—-—-l_
cout 4 1 D OUTPUT
510 = =
Dour >
GND
L
CIRCUIT UNDER TEST
4 INPUT PULSE:
Amplitude = 3.4V
ta = 100ns .
t, =20ns
tg = 300ns
CLOCK MODE ty/tosf DELAY
o
Vee Cp2
Rp
Ds
A -
TOR
B 84.5Q )
519 — oA ouT -~ ~ 7o oUTPUTS 26v :
Courf|—* 5
1 Dg 24 pF sk i
= Doytf—— !
B¢ ! tof
Dp = ouTPUT !
T
TOVee oUTPUT |
:
_’é Ln
1. ton at\d togs are rnea‘sured from the INPUT PULSE:
clock input of each binary to the Q .
. Amplitude = 2.6V
output of that binary. P.W. = 30
2. Each Q output will be loaded with t. T sns
the following load circuit: r= = ons
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8288

AC TEST FIGURES AND WAVEFORMS (Cont'd)

DATA/STROBE ton toff

STROBE

| )
B
Vee Cp2 i \
Rp , | INVERT FOR
STROBE . v loif
PULSE 5 ' !
GENERATOR s Aout ¢ '
i i
510 O—O[Cpt 8oyt —— 84.50) . 5
Dp == ~TOQUTPUTS 2.6V : '
= Coyt > !
g - 24 pF 5K !
Doyt p——o :
O¢
DD =
518
DATA PULSE
GENERATOR
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 Electronic
Corporation Model 75A-S8 Capacitance Bridge or equivalent.
f=1MHz, V, =25 mF ..
3. All diodes are 1N914.
STROBE HOLD TIME
Vee A B
[o
Vee Co2
| Rpy 1 |
PULSE ) ,‘ ouTPUTS | J1sv : \l.sv
GENERATOR Ds a A BCD ] H
ouT
51 —1cCp!
% " ’ Boyt | 84.50
L Da -~ —TOOUTPUTS 2.6V
DATA - Cout|——»
PULSE Dg 24pF 2 5K
GENERATOR Doyt =
510 Oc
Op =

A With all outputs initiatly *'0”’, output
shall have a /0" to "1’ transition.

B With all outputs initially ““1”’, outputs
shall have a “*1’’ to *“0"" transition.

Amplitude = 2.6V (from Pulse Generator)
ty=tg=560ns
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8288

AC TEST FIGURES AND WAVEFORMS (Cont’d)
MINIMUM RESET PULSE WIDTH

Vee
_____$ 3 —-——-—: PW l"-
Vee ©C [
RESET
RESET . 15V 15V
DstRoOBE
[N Aour 84.5Q
D . T0 .
A Bour ~ T~ outPuts 26v OUTPUTS
Dg Cout— ABCD
b D 28, 5K
(4 ouT
Dp T
INPUT PULSE:
Amplitude = 2.6V
t, = t; = 5ns max.
Note: Qutputs must be previously brought
high by placing a ‘0’ on the D strobe input.
A pulse generator may be substituted for the
switch.
STROBE/RESET RELEASE TIME
Vee
T F STROBE/RESET \ 18V
Vee ©C2 '
PULSE RESET ga.50 '
GENERATOR i i
O] DsTROBE Ay ’ 1< —wA—02.6v CLOCK |
51Q Oa B I : X 15V
1 Dg 2454 5K | :
e Sk She
40p Do i
PULSE | o c =
ENERATOR 1 Ag

5{11

Clock, Strobe/Reset Amplitude = 2.6V
t, =t = 65ns max. PRR = 1MHz 50% Duty Cycle.

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 Electronic Corporation

Model 75A~88 Capacitance Bridge or equivalent. f = TMHz, Vac = 25mVrms.
3. All diodes are TN916.
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PRESETTABLE HIGH SPEED

8290

DESCRIPTION
The 8290 Decade Counter and 8291 Binary Counter are hig

h

speed devices providing a wide variety of counter/storage

register applications with a minimum number of packages.

The 8290 Decade Counter can be connected in the familiar
BCD counting mode, in a divide-by-two and divide-by-five
configuration or in the Bi-Quinary mode. The Bi-Quinary

mode produces a square wave output which is particularl
useful in frequency synthesizer applications.

Yy

The 8291 Binary Counter may be connected as a divide-by-

two, four, eight, or sixteen counter.

Both devices have strobed parallel-entry capability so that

the counter may be set to any desired output state. A ‘1

LOGIC DIAGRAMS AND TRUTH TABLES

1

DECADE/BINARY COUNTER

8291

DIGITAL 8000 SERIES TTL/MSI

or 0" at a data input will be transferred to the associated
output when the strobe input is put at the 0’ level. For
additional flexibility, both units are provided with a reset
input which is common to all four bits. A 0" on the reset
lines produces ‘0"’ at all four outputs.

The counting operation is performed on the falling (nega-
tive going) edge of the input clock pulse.

Triggering requirements are compatible with any of the 8000
Series elements.

The various counter arrangements, as well as additional
applications suggestions may be found in the Signetics
Handbook “DESIGNING WITH MSI —Counters and Shift
Registers Vol. 1.

8290
Bi-Quinary (5-2)
/\0(5' Bo(g, co(z) Decade (BCD)
|lnput | Bg Co | Dg Ag L Input|Ag |Bg | Co Dy
olo|o]o]o CLOCK 1 R B _’ a LED olofo[o]o
1|1 ]o]o|o @ « 1« " [ 1 |1|{0o]lo0fo0
g (1) : g g cLocK 2 Sy Ry Sq Ry 54 Ry 2 0 1 0 0
4 oo |1 ]o0 © r ' Sarlrofoe
4 01|00 1 0
s |7 |0 o1 ( ( e lo|7]71]0
r ™ ™ 6 0 1 1 0
71011 lo |1 DATA STROBE
8 [1 |1 ]0 |1 m Z; (1, (1) (1, ?
9 (oo |1 |1 — 11o
R (4) (10) (3) : ° :
(13)
\% = (14 =
oS ((7; A,F PACKAGES Pa Og Bc \éﬁ% - (1(‘1‘; W PACKAGE
( ) = DenotesPin Numbers { ) = Denotes Pin Numbers
8291
Binary
A B c
input|Aq [Bg | Co | Do ' ° @) Y @) (12)
0 |0jO0OfO0]|O
1 1 0|0]|O
2 0 1 0|0 a
3 1 1 ofo CLOCK 1 ! ! @ ! @
4 0 0 1 0 (8)
5 {1 {0110 é(d Ry §e| Ry l"'fd Ry
6 lol1]1]o0 CLOCK 2
7 {1 [1{1]o0 @ '
g lolo|o]n ( (
9 1 0 0 1 - - -
10 lol1loln DATA STROBE
1 1101 o ’:D
12 (oo 1]1 —
13 |1 (0] 1|1 RESET Lwet
14 (o [1§1]1 (3) Vee = (4)
1% j1 (1111 @ (10 56 “an GND = (11)
Pa bg c ) ( ) = Denotes Pin Numbers
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8290/91

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

118

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
Min. | TYp. [Max.| units | DATA | DATA | eser | CLOCK | CLOCK | outPuTs
“1"" Output Voltage 2.6 3.5 \" 0.8V 2.0V 2.0V -200uA 6,8
0" Output Voltage 0.4 \% 0.8V 0.8V 0.8V 9.6mA 6,9
Q" Input Current
Data Strobe -0.1 -1.6 mA 0.4 5.25V
Data Inputs -0.1 -1.2 mA 04
Reset -0.1 -2.8 mA 5.25V 0.4
Clock 1 -0.1 -4.8 mA 5.256V 0.4
Clock 2 (8290) -0.1 -4.8 mA 5.25V 0.4
Clock 2 (8291) -0.1 -2.4 mA 5.25V 0.4
“1'" Input Current
Data Strobe 40 uA | 4.5V o.0v
Data Inputs 40 MA 4.5V
Reset 80 MA 0.0v 4.5V
Clock 1 80 MA 0.0v 4.5V
Clock 2 (8290) 120 MA 0.0v 4.5V
Clock 2 (8291) 80 uA 0.0v 4.5V
Output Short Circuit Current A | -20 -70 mA 0.0V 13
B,C,D -10 -60 mA 0.0v 0.0V 13
Input Voltage Rating
Data Strobe 5.5 v 10mA
Clock 1 & 2 5.5 \ 10mA | 10mA
Data Inputs 5.5 v 10mA
Reset 5.5 \" 10mA
Ta =25°Cand Vg = 5.0V )
LIMITS TEST CONDITIONS i
CHARACTERISTICS NOTES
DATA | DATA CLOCK | CLOCK
MIN. | TYP. IMAX.| UNITS |orpobe| npuTs | RESET 1 2 OUTPUTS
Power Consumption/ 190/ |255/ mW/ 0.0v 0.0V 0.0V 13
Supply Current 36.5 (48.5 mA
Strobe Pulse Width 15 ns AouT 9
Reset Pulse Width 25 ns AouT 9
Strobe/Reset Release Time 20 ns AouT 9
Clock Mode t,,, Delay
Bit A 12 25 ns 9
Bits B, C, D 15 30 ns 9
Clock Mode t ¢ Delay
Bit A 12 23 ns 9
Bits B, C, D 15 25 ns 9
Strobed Data t ,,, Delay
(All Bits) 31 42 ns 9
Strobed Data t o4 Delay
(All Bits) 33 42 ns 9
Toggle Rate 40 |60 MHz 9
Clock Mode Switching Test 75 ns 9,1
NOTES: 6. Measurements apply to each output and the associated data
1. All voltage measurements are referenced to the ground termi- input iridependently.
nal. Terminals not specifically referenced are left electrically 7. Output source current is supplied through a resistor to
open. ground.
2. All measurements are taken with ground pin tied to zero 8.  Output sink current is supplied through a resistor to Ve,
volts. 9, Refer to AC Test Figures.
3. Positive current flow is defined as into the terminal referenced. 10. Manufacturer reserves the right to make design and process
4. Positive NAND Logic definition: .' changes and improvements.
“UP’ Level = 17, “DOWN"' Level = 0. 11. This test guarantees the device will reliably trigger on a pulse
5. Precautionary measures should be taken to ensure current with 756ns fall-time.
limiting in accordance with Absolute Maximum Ratings 12. Not more than one output should be shorted at a time.
should the isolation diodes become forward biased. 13. Vee = 5.25V.




SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8290/91

SCHEMATIC DIAGRAM

[}
Vee .
w3 35k ®3S 3; & 6k
STROBE
|
&
CLEAR
% 7
= 2% 1.5k = T T =
o au e
5k 12k ?: Rq Ry s:
I | | I
DATA .
N 7 [
cP
RESISTOR VALUES
BITA BIT B,C,D
R4 2.5k 5k
Ro 3.2k 5.5k
R3 2k 5k
R4 80002 3.5k
Rs 450 3550
Re 20082 1.15k
AC TEST FIGURES AND WAVEFORMS
CLOCK MODE tgp/tyss DELAY
INPUT
15V
|
|
|
—= topp 8V
PULSE outpur_!
GENERATOR Ry
- To 2.6V OUTPUT | \
OUTPUTS i
1.5V
¢4 R, |
i ton
INPUT PULSE:
Amplitude = 2.6V
Note: i 0% 50%
t. and t_.. are measured from the PW = 30ns, 50% to
on 7Y "off A t =1t,=5ns
clock input of each binary to the Q r f
output of that binary. PRR = 1tMHz
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8290/91

AC TEST FIGURES AND WAVEFORMS (Cont'd)

STROBED DATA ton/toff DELAY
Vee
o reser €2
PULSE D
GENERATOR _j STROBE a1
c
51 ! Bout|— T0 Rz
Pa Cour ~ ouTPUT
= e Doyt f—e © R
D¢
PULSE b L
GENERATOR D =
51
STROBE, PA = 2.6V DATA, PA = 2.6V
PW = 300ns, 50% to 50% PW = 500ns, 50% to 50%
PRR = 1MHz PRR = 500kHz
t, =1t =6ns t, =1, =5ns
CLOCK MODE SWITCHING TEST
8290
v,
INPUT cc 1234686782910
INPUT
aouror LT LI 1LTLIL
Ry pourer I L[ L___
——— {-—IQ—-—«M-—oz.sv
¢ | 3a coutrut e I L
PULSE vl 10 ©“1 SRy
cencrnrorl® | fourpurs T__l_f pourPutT ] L
51 — e =
8291
123466 78 910111213141516
INPUT PULSE: INPUT
Amplitude = 3.4V A OUTPUT 'llllllllllllll‘
PW = 100ns, 50% to 50% soureor LT LT LTL
PRR = 2.6MH2z COUTPUT __.I—\._'_—L
= = poureur — I L
tr 20ns, tf 75ns .
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8290/91

AC TEST FIGURES AND WAVEFORMS (Cont'd)

PULSE

GENERATOR[ |
51

PULSE
ENERATOR]

~  ouTtPUTS

qReser  C2
4PsTROBE Aou
—qc,
o Bour|
A Cour|
Dg
Dour|
Dc
+—{op

MINIMUM STROBE PULSE WIDTH

R.
2
T0 26V

¢y Rq

INPUT PULSE:
Amplitude = 2.6V
tr =t = Sns

MINIMUM RESET PULSE WIDTH

_.il PW f""
1 |
RESET
15V 1.5V
Ry
T0
- 2.6V OUTPUTS
OUTPUTS ABCD
[+ Rq
INPUT PULSE:
Amplitude = 2.6V
t =ty = 5ns.

Note: Outputs must be previously
brought high by placing a *‘0”’ on

the D strobe input. A pulse generator
may be substituted for the switch.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8290/91

AC TEST FIGURES AND WAVEFORMS (Cont'd)
TOGGLE RATE

v,
INPUT cc 4200
_i £ 1 23456678910
Vee  C2 weor  TUUTULAULUUTUL
P-CJRESET Ao Ry 26v aoureur T LI LILITLITL
b-q{PstROBE OV I h¢ K i sourrur I~ LI L
Puse | Bourt————| 10 T¢, 3, N e N
ENERATO *+JqcC4 Cout OUTPUTS COUTPUT
D, I pourpur— L
s12s ng Doyt =+
D¢
8291
123456 78910111213141516
INPUT
aoureur JUT LTI
INPUT PULSE: sourrur I LT LI 1L ML
Amplitude = 2.6V __I__'I__I"—L
ty = t§ = 5ns max. COUTPUT
PRR = 40MHz, 60% duty cycle. D OUTPUT [ ]

STROBE/RESET RELEASE TIME

T

C2 1.5V
e ULSE RESET . STROBE/RESET |
ENERATOR
O PstRoBE A, ' k]—'v&,—oz.sv !
510 Dp 8 l cLOCK !
Dg 0 ¢y 3R, ! 15V
= C,
o —
Dp Do RELEASE
= < = Trme
PULSE | c
ENERATOR 1
) Ag /
NOTES:
1. All resistor values are in ohms.
2. @II capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Electronic Corporation

~ Model 76A-S8 Capacitance Bridge or equivalent. f = TMHz, Vac'-" 25mVrms.
3. All diodes are 1TN916.
4. R1 =20k, R2 = 146%2, C1 = 30pF.
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PRESETTABLE LOW POWER
DECADE/BINARY COUNTER

8292

DESCRIPTION

The 8292 Decade Counter and 8293 Binary Counter are low
power devices providing a wide variety of counter/storage
register applications with a minimum number of packages.

The 8292 Decade Counter can be connected in the familiar
BCD counting mode, in a divide-by-two and divide-by-five
configuration or in the Bi-Quinary mode. The Bi-Quinary
mode produces a square wave output which is particularly
useful in frequency synthesizer applications.

The 8293 Binary Counter may be connected as a divide-by-
two, four, eight, or sixteen counter.

Both devices have strobed parallel-entry capability so that
the counter may be set to any desired output state, A /1"

LOGIC DIAGRAMS AND TRUTH TABLES

8293

DIGITAL 8000 SERIES TTL/MSI

or 0" at a data input will be transferred to the associated
output when the strobe input is put at the ‘0"’ level. For
additional flexibility, both units are provided with a reset
input which is common to all four bits. A “0” on the reset
line produces ‘0" at all four outputs.

The counting operation is performed on the falling (negative-
going) edge of the input clock pulse.

Triggering requirements are compatiblie with any of the 8000
Series elements.

The various counter arrangements, as well as additional
applications suggestions may be found in the Signetics
handbook “DESIGNING WITH MSI,” Counters and Shift

Registers,Volumn |.

8292
Ao Bo Co Do .
(5) (9 (2) (12) *
Bi-Quinary (5-2) ‘L Decade (BCD)
Input BO CO Do Ao J a LJ QV ) af— | J Q_J Input AO BO CO Do
olo|o oo :)L“"‘ 1 i d 0 (0[O0 [0 |0
1 1 0 olo K K K K 1 1 oo |0
! S, R s, R R S, R
2 [0 |1 0|0 CLOCK 2 2 : 4 9 1Sd < g 210 |1 0|0
3 1 1 0 0 (6) 3 1 1 0 0
4 0 0 1 0 4 (o 1) 1 0
5100 |o0 |1 ( r r 5110 |1 |0
6 1 o1l0 1 DATA STROBE 7 7 1 6 {0 1 1 0
7|0 |1 ]o |1 s 71111 |1 |o
8 1 1 0 1 8 o0 |0 1
9 |o]o [1 |1 g 9 [1 |0 |0 |1
RESET
Vcc = (14)
(4) L(w). (3) an GND = (7)
Dp Dg D¢ Dp ( ) = Denotes Pin Numbers
Binary 8293
Ao Bo Co Do
Input [Ag | By | o | Do () © @ (12)
0 0 0 0140
1 1 0 0|0
2 |01 {0 }|O Y Q J Q J Q — s}
3 11 1 1o 1o (;Locm
4 (0 |O 1 1] K K K K
s, R s, R R s, R
5 111011 o cLocK 2 d 4 d Fl Sd d d o
6 |0 1 1 (1] ®) ¢
7 {11 |1 o
8 0 0 2] 1 (
9 |1 |0 |Jo |1 DATA STROBE 1 I T
10 {0 |1 fo |1 h
1 1 1 0 1
12 {o |0 |1 |1 13
RESET
13 1 0 1 1 Vee = (14)
1“0 g GND = (7)
15 1 1 1 1 (4) (10) (3) (11)
Da Dg D¢ Dp ( ) = DenotesPin Numbers
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8292/93

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. | TYP. | MAX.| UNITS |DRTEC | NaTE | ReseT | CLOCK | CLOCK | ouTpuTs
“1" Output Voltage 2.6 3.5 \' 0.8V 20V 2.0V Aoyt | -100uA 638
0" Output Voltage 0.4 \Y 0.8V 0.8V 0.8V Aoyt | 32mA 6,9
0" Input Current
Data Strobe -0.1 -0.4 mA 0.4V 5.25V
Data Inputs -0.1 -0.4 | mA ' 0.4V
Reset -0.1 -0.6 mA 5.25V 0.4V
Clock 1 -0.1 -0.6 mA 5.25V 0.4V
Clock 2 (8292) -0.1 ~-1.2 mA 5.25V 04v
Clock 2 (8293) -0.1 -0.6 mA 5.25V 04V
“1'" Input Current
Data Strobe 20 MA 4.5V 0.0v
Data Inputs 20 LA 4.5V
Reset 40 MA 0.0V 4.5V
Clock 1 40 HA 0.0V 4.5V
Clock 2 (8292) 80 MA o.0v 4.5V
Clock 2 (8293) 40 HA 0.0v . 45V
Output Short Circuit Current (-5 -45 mA 0.0v ! 0.0V 7
Input Voltage Rating
Data Strobe 10mA
Clock 1 and 2 5.5 \ 10mA 10mA
Data Inputs 5.5 v 10mA
Reset 5.5 v 10mA
Ta=25°Cand Vg = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS ' - NOTES
MIN. | TYP. |max.| uniTs |gPATA | DATA | Reser | CLOCK | CLOTK | ouTPuTS
Power/Current Consumption 52.5/ | 69/ mw/ 0.0V 0.0V 0.0V 13
10 |13.1 mA
Clock Mode t,, Delay
{All Bits) 37 55 ns 10
Clock Mode tq¢s Delay
(All Bits) : 32 (55 ns 10
Strobed Data t,, Delay
(All Bits) 80 100 ns 10
Strobed Data t ¢ Delay
(All Bits) 80 100 ns 10
Clock Mode Switching Test 75 ns 12
Strobe Pulse Width 60 75 ns 0.8v 2.0V 2.0v AouT
Reset Pulse Width 45 60 ns 2.0V 2.0V 2.0V AouT
Strobe/Reset Release Time 80 ns Aout
Toggle Rate 5 10 MHz
NOTES:
1. All voltage measurements are referenced to the ground termi- 6. Measurements apply to each output and the associated data
nal. Terminals not specifically referenced are left electrically input independently. :
open. . : 7. Not more than one output should be shorted at a time,
2. All measurements are taken with ground pin tied to zero 8. Output source current is supplied through a resistor to ground.
volts. 9. Output sink current is supplied through a resistor to VCC'
3. Positive current flow isdefined as into the terminal referenced. 10. Refer to AC Test Figure.
4. Positive NAND Logic Definition: 11. Manufacturer reserves the right to make design and process
“UP” Level = “1", “DOWN" Level = "0, changes and improvements.
5. Precautionary measures should be taken to ensure current 12, This test guarantees the device will reliably trigger on a puise
limiting in accordance with Absolute Maximum Ratings with a 75ns fall-time or less.
should the isolation diodes become forward biased. 13.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8292/93

AC TEST FIGURES AND WAVEFORMS

Amplitude = 2,6V
PW. = 30ns, 50% to 50%
t = t§ = Bns

Vee
$ ‘E—- INPUT
Vee G2
"] reseT
- DsTROBE
PULSE Aout
GENERATOR ¢ a0
Lo, Boutf— __ T0 26V
51 Cour—— OUTPUTS
108 12pF 26k
= Doyt f—
= $1pc
—Dp =
NOTE:
. d
INPUT PULSE: 1. tgp and t ¢ are measured from the

CLOCK MODE ty,/toss DELAY

clock input of each binary to the Q
output of that binary,

PRR = 1MHz
t, = t¢ = bns

PRR = 1MHz
STROBED DATA ton/toff DELAY
Vee
Vee C2
Y reser 1
Wyl 1 OsTROBE |
GENERATOR e AouT | ,NXS&T
1 !
51 Bour[—= T0 440 . tOFF
Da Cout —~  OUTPUTS 26v i
= Dg 12pF 26k
Poytf—>
D¢
DATA
PULSE o——Dp =
GENERATOR
51
Strobe, Data,
P.A, = 2,6V P.A., = 2,6V
P.W, = 300ns, 50% to 50% P.W. = 500ns, 50% to 50%

PRR = 500KHz
t, = t; = 5ns
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8292/93

AC TEST FIGURES AND WAVEFORMS (Cont'd)

CLOCK MODE SWITCHING TEST

8292
INPUT 1
aovreor] LI LT LI
sourrur—1 LT L
courrur—___ [ L

12 3 456 78 91

PULSE
ENERATOR

c
51 1
o Bourf—*

A
Dg

D¢

Cour——

Doyt

|
I &4

Dp

51

|||—‘VW—<

440
10 2.6V

~ ouTpuTs

12pF 26k

INPUT PULSE:
Amplitude = 2,6V
ty = tf = 5ns max.

Vcic cCE povtPut— [ L
b RESET 440
—— 2.6V
b OSTROBE
PULSE de Boutf—— ™ 12pF 26k
GENERATOR[™® 1 c L .
b out ouTpuTS 8293, 545678010m2izusIe
513 ] n'g bour . L INPUT
-
L Yoe aovreur T
soureur I LT LT LT L
CIRCUIT UNDER TEST LTI
C ouTPUT
poutur — [ L
INPUT PULSE:
Amplitude = 3.4V
P.W. = 100ns, 50% to 50%
PRR = 2.5MHz
t, = 20ns
tg = 75ns
MINIMUM STROBE PULSE WIDTH
RESET  C2
PULSE D
STROBE
GENERATOR AouT

STROBE
15V
DaB.CD
|
|
OUTPUTS LA
ABCD ~ | !
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‘SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8292/93

AC TEST FIGURES AND WAVEFORMS (Cont'd)

MINIMUM RESET PULSE WIDTH

Vee .
—$ ——»{l PW :4———
Vv, C. | [
PULSE ce 2 RESET -
-0 | 5V
GENERATOR oo SSETS;;BE 18V 1
51 Q
0 g-. Aout 1o 440
= A BOUT %1 ——— uTruTS 26V OUTPUTS
Dg Cout— ABCD
12pF 26k
Dc Doyrf—*
Dp
INPUT PULSE:
Amplitude 2,6V
ty = t¢ = Bns max,
NOTE: Outputs must be previously
brought high by placing a “Q’’ on the
D strobe input. A pulse generator may
- be substituted for the switch,
TOGGLE RATE
8292
12 3456 7 8 910
INPUT
aoutrur L ML LI LI
v, soutrut__ [ | [T L
INPUT 'cc
$ J)—_ C OUTPUT I |
D OUTP | |
Vee Gz OUTPUT
- RESET 440
Agut —— 2.6V
p-PsTROBE
PULSE X c out 70 120F 3 26k
ENERATOR| 1 Coyrh——— [ OUTPUTS 8293
513 2 EA Doytf— = 12345678 910111213141516
&= INPUT
= oo aouteut] LILITLILLILIL
sourrur_[ LT L I LI L
CIRCUIT UNDER TEST coutur__ [ L _T 1L

D OUTPUT, I I

INPUT PULSE:

Amplitude = 2.6V

PRR = BMHz, 50% duty cycle
1y = tf = 5ns max.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8292/93

AC TEST FIGURES AND WAVEFORMS (Cont'd)
STROBE/RESET RELEASE TIME

il e

: <
PULSE RESET 15V
GENERATO o-d{PsTRORE 440 STROBE |
Ay r—i—wWA—0 26V !
S e 1 |
Dg 0 12pF 26k CLOCK 1
= D¢ Co ' 15V
D D | |
= o ° L : RELEASE |
PULSE c - Cy TIME
GENERATOR 1

CLOCK, STROBE/RESET:
Amplitude = 2.6V

PRR = 1MHz, 50% duty cycle
ty = t§ = 5ns max.

NOTES:

1. Al resistor values are in ohms.

2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Electronic Corporation
Model 76A~S8 Capacitance Bridge or equivalent, f = 1TMHz, V4. = 25mvrms.

3. All diodes are 1N916.
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NIXIE DECODER/DRIVER

8101

DESCRIPTION

The 8TO01 Nixie* Decoder/Driver is a one-out-of-ten decoder
which has been designed to provide the necessary high
voltage characteristics required for driving gas-filled cold-
cathode indicator tubes.

It may also be utilized in driving relays or other high
voltage interface circuitry. The element is designed using

LOGIC DIAGRAM

DIGITAL 8000 SERIES TTL/MSI

TTL techniques and is therefore completely compatible
with DTL and TTL elements.

The specially designed output drivers provide the necessary
stable output state. There are no input codes where all
outputs are ‘‘off’” or where more than one output can be
turned “on.”

TRUTH TABLE

DECIMAL #
(5) ouT
(15) L—/ D_
el INPUT OUTPUT
'\' - D Cc B A ON
2"out
@ et our o |o| oo 0
_‘{‘5’0 o | oo |1 1
B o | oo |1 |o 2
@ v o | o | 1 1 3
a ™6 o | 1 o | o a4
= o0 ouT o | 1 0 1 5
5“out
—{im o | 1|1 1o 6
. i o1 |1 {1 7
b 1% 1|o|o0o o 8
™ e 1 0 0 1 9
o Gl el 1 o] 1o 8
o —ém our 1o | 1| 9
1 1 0 ¢] 8
v 1 1 0 1 9
™ ergyr 1 1 1 {0 8
. 1 11 1] 9
L__<“_1$ our
(1z° o out
Vee = (16)
GND = (8)
( ) = Denotes Pin Numbers
ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)
LIMITS TEST CONDITIONS
CHARACTERISTICS
MIN. TYP. MAX, UNITS INPUTS OUTPUTS
“1"" Output Voltage ) 68 \% o8V 1.0mA
“0" Output Voltage 2.75 \% 2.3V 5.0mA
“1"" Input Current 40 HA 45V
“0"" Input Current (Aand D) -09 mA 0.4V
“0" Input Current (Band C) -18 mA 0.4V
Power Consumption 60 mw
NOTES: “UP" Level = “1'", “DOWN""Level = 0",
1. All voltage and capacitance measurements are referenced to 5. Precautionary measures shouid be taken to ensure current

the ground terminal. Terminals not specifically referenced
are left electrically open.

All measurements are taken with Pin 8 tied to zero volts.
Positive current flow is defined as into the terminal referenced.
Positive NAND L.ogic definition:

pON
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limiting in accordance with Absolute Maximum Ratings
should the isolation diodes become forward biased.

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

7. S8TO1B operating temperature range is -20°C to +85°C.



SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T01

SCHEMATIC DIAGRAM

By o

Ay o

Cin

Din

DECIMAL =

{%UT

~_<_, Zout
’_{ Tout

4 —<~’
Sout
_’{" Sout

—_<_,‘ou1'
{ Sout

"?‘333:

Vee ~
i
_‘446.7&(
L
-
Vee
6.76k
Vee Vee
i
-k

—<-< Oout

*A trademark of the Burroughs Corporation.
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TYPICAL APPLICATIONS

HIGH VOLTAGE
INDICATORS

JIRNNRRER!

8T

Qo Q Q2

[EN1
8275
STORE | Enz . D2
‘ c, A B c

8280/8281 Rp

&

2
J
D

o i

COUNT O——-—1Cy Dg Do D D¢ Dp

8TO01 is used to decode output of 8280 or 8281 counter
and drive NIX{E* indicator tubes,
An 8275 Quad-Latch is used as an intermediate storage register.




SEVEN SEGMENT
DECODER/ DRIVER

8704

DESCRIPTION

The 8T04 consists of the necessary logic to decode a 4-bit
BCD code to seven segment (O through 9) readout, as well
as some selected signs and letters.

Incorporated in this device is a blanking circuit which turns
all segments off when activated. The blanking circuit allows
suppression of all numerically insignificant zeros, thereby
presenting an easily read display.

LOGIC DIAGRAM

DIGITAL 8000 SERIES TTL/MSI

Also included is the necessary circuitry to implement
suppression of leading and/or trailing zeros. A Lamp Test
control is provided to turn all segments on. The Lamp Test
allows the viewer to check the validity of the display
lamps.

High performance bare collector output transistors are used
in the 8T04 for directly driving incandescent lamps or com-
mon anode LED displays.

——Dr

=D

=D
Dr

=HD

it

.

0 0|00t

]
&

RBI O——————— BI/RBO

(16)
(8)
Denotes Pin Numbers

Vece
GND

o n

l (13)

LT

131



SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T04

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
. RBO DRIVEN
MIN. TYP. MAX. UNITS LT RB1 B1 INPUTS OUTPUTS
“1" Output Voitage 3.1 \% -160uA 7,9
RBO
0" Output Voitage
RBO 0.4 \Y 0.8v 4.8mA 0.8V 8,9
A-G 0.50 \Y 0.4V 0.4v 0.4V 40mA 8,9
“1"" Output Leakage
Current (A-G) 100 LA 0.8v 6.0V 9,10
“1"" Input Current
RBI 40 MA 4.5V
LT 160 MA 4.5V
All Other Inputs 80 uA 4.5V 4.5V 4.5V
“0" Input Current
RBI -1 -1.2 mA 0.4V
Bl -1 -2.2 mA 0.4v
LT -1 -10 mA 0.4V
All Other inputs -1 -1.6 mA 0.4v 0.4V
Input Latch Voltage 5.5 \% 10mA 11
Power/Current Consumption:
“S"” Temperature Range 394/75 | mW/mA 13
“N" Temperature Range 446/85 [ mW/mA 13
NOTES:
1. All voltage measurements are referenced to the ground terminal. 7. Output source current is supplied through a resistor to ground.-
Terminals not specifically referenced are left electrically open. 8. Output sink current is supplied through a resistor to VCC‘
2. AH measurements are taken with ground pin tied to zero volts. 9. See truth table: “1’* Threshold = 2,0V for a,b,c,d.
3. Positive current is defined as into the terminal referenced. “0" Threshold = 0.8V for a,b,c,d.
4, Positive NAND Logic Definition: 10. Connect an external 1k 1% resistor to the output for this test.
““UP" Level = "1, “DOWN"’ = 0", 11. This test guarantees operation free of input latch-up over the
5. Precautionary measures should be taken to ensure current limit- specified operating supply voltage range.
ing in accordance with Absolute Maximum Ratings should the 12. Manufacturer reserves the right to make design and process
isolation diodes become forward biased. changes and improvements.
6. Measurements apply to each gate element independently. 13. VCC = 5,26V..
TEST FIGURE FOR ““0” OUTPUT VOLTAGE
Vee I OUTPUT

0.4v -

Each output is tested separately in the ON state.

OO0 W >
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T04

SCHEMATIC DIAGRAM

oc T T T
'k
o T + %
.341.0
kT
*
-
' 8k
10.4 V=c v ¥
81/RBO v * eaho| °
[ =T k3K
« uu
'
v 1 T =
10.4
™A X )
’_'<"~ vl:c =
8.4k 36.3k
T ——
104
L 7 v *
cc = =
cc
6.3
_"%:J || 8.4k 38
e
10.4%
1{— ]
g 8.4k $6.3
e o
- JJ
A 1 104
RBto———o 7 3

b—oLT

10.8k:
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T04

TRUTH TABLE

INPUTS
BI/RBO OUTETS DISPLAY
INPUT CODE LAMP TEST RBI OUTPUT STATE CHARACTER
d ¢ b a LT NOTE A B C D E F G
X X X X 0 X X 0 0 0O O O O O o
X X X X 1 X 0 1T 1 1 1 1 11 BLK
(Note 1 & 2)
0 0 0 O 1 0 0 1t 1 1 1 1 11 BLK
0 0 0 0 1 1 (Nqre2) 0o 0 0 0 0 o0 1 0
0 0 0 1 1 X 1 T 0 o0 1 1 1 1 |
0 0 1 o0 1 X 1 o o0 1 0 0 1 O 2
0 0 1 1 1 X 1 0O o0 0o o0 1 1 o© ]
0 1 0 o© 1 X 1 1 0 0 1 1 0 O L
o 1 0 1 1 X 1 0O 1t 0 0 1 o0 © g
0 1 1 0 1 X 1 1 1. 0 0 O 0 O 5
o 1t 1 1 1 X 1 o 6 o0 1 1 1 1 -
1 0 0 O 1 X 1 0 0 0O O O O0 © o
1 0 0 1 1 X 1 0o 0 0O 1 1 o0 © =
1 0 1 O 1 X 1 T 1 1 1 1t 1 0 _
1 0 1 1 1 X 1 T 1 1 1t 111 BLK
1 1 0 O 1 X 1 0O 0 0O 1t 0 0 O A
1T 1 0 1 1 X 1 1T 1 0 1 1 1 1 -
1 1 1 0 1 X 1 1 1 1 0 0 0 1 i
T 1 11 1 X 1 T 1 1 1 1 1 1 BLK
*COMMA

X = Don'‘t care, either 1" or *'0"’. A

BI/RBO is an internally wired OR output. D

NOTE: 6

[

1. BI/RBO used as input.
2. BI/RBO should not be forced high when a,b,c,d, RB!
terminals are low, or damage may occur to the unit.
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DECODER/TRANSISTOR DRIVER

SEVEN SEGMENT

8705

DESCRIPTION

The 8TO05 consists of the necessary logic to decode a 4-Bit
BCD code to seven segment (0 through 9) readout as well as
some selected signs and letters.

A Ripple Blanking input is provided to implement suppres-
sion of leading and/or trailing zeros. The suppression of all
numerically insignificant zeros provides an easily read
display.

Incorporated in the Ripple Blanking output (BI/RBO) is the
facility to ground all the outputs. Blanking of the outputs
allows for intensity modulation.

LOGIC DIAGRAM

DIGITAL 8000 SERIES TTL/MSI

A Lamp Test input is provided which, when grounded
forces all segment outputs high. This allows the viewer to
check the validity of the display presentation by testing the
integrity of the lamps.

The 8TO05 has resistor pullups on the outputs to provide
source current sufficient to drive interfacing elements. This
allows the unit to drive high voltage transistors for neon
displays. The 8T05 can also be used to drive common
cathode LED displays at moderate light intensity levels.

Denotes Pin Numbers

r=— : Do
H Hoos
a \ g [T}
@ = )
s | J = Cc
(5)
bo. =D . ]
(2') D S’ (6)
% D«»p = =g
==
=D
o = Deor
;|
= =D
: G
;% i ;_] C {12)
RB O —O BI/RBO :D
(7) (10} L
LT
(13)
Vee = (16)
GND = (8)
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T05

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS LT OUTPUTS | NOTES
RBO DRIVEN
TYP X | UNIT RBI
MIN MA s Bl | INPUTS

A-G "1’ Output Voltage 3.9 \ 04V -500uA 7,9
A-G Output Source Current -2.3 mA 04V 1.0V
A-G "0’ Output Voltage 0.3 \" 4.5V 0.4V 0.4v +500uA 8,9
RBO “1" Qutput Voltage 3.1 \" -160uA 7,9
RBO 0" Qutput Voltage 0.4 \" 0.8V 4.8mA 0.8v 8,9
“1' Input Current

RBI 40 MA 4.5V

LT 160 pA 4.5V

Ali other Inputs 80 KA 4.5V 4.5V 4.5V
0" Input Current . v

RBI -1 -1.2 mA 04V

Bl -1 -2.2 mA 0.4V

LT -1 -1.0 mA 04V

All Other Inputs -1 ~1.6 mA 0.4V
Input Voltage Rating 5.5 \Y% 10mA 10
Power/Current Consumption:
“§** Temperature Range 394/75| mW/mA 12
“N‘* Temperature Range 110/85| mW/mA 12

NOTES:

1. All voltage measurements are referenced to ‘the ground . ) )
terminal. Terminals not specifically referenced are left 7. Output source current is supplied through a resistor to
electrically open. ground. . . .

2. All measurements are taken with ground pin tied to zero volts. 8. Output sink current is supplied through a resistor to Ve

3. Positive current is defined as into the termina! referenced. 9. See truth table: ‘‘1’’ Threshold = 2.0V for a,b,c,d.

4. Positive NAND Logic Definition: **0'" Threshold = 0.8V for a,b,c,d.

“UP* Level = 1", “DOWN'’ Level = 0" 10. This test guarantees operation free of input latch-up over the

5. Precautionary measures should be taken to ensure current specified operating supply voltage range.
limiting in accordance with Absolute Maximum Ratings 11. Manufacturer reserves the right to make design and process
should the isolation diodes become forward biased. changes and improvements.

6. Measurements apply to each element independently. 12. VCC = 5,26V.

TYPICAL CHARACTERISTIC CURVES
TYPICAL CURRENT SINK TYPICAL OUTPUT CURRENT
CAPABILITY VERSUS VEg(SAT) VERSUS OUTPUT VOLTAGE
(OUTPUTS A-G) (OUTPUTS A-G)
20 T 8.0V T
Ve = 5.0V Vge =5.0V
Ta=25°C Ta=25°C
I el 7.0V A
L1
15 6.0V
? 5.0V
. / ¢
£ =
E 10 / >3 a.0v
i/ 30v \
5 20v
1.0v
I
0.5v 1.0v 1.5V 20V 25V 1.0mA 2.0mA 3.0mA 4.0mA 5.0mA
VCE(VOLTS) loyTImA)
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T05

SCHEMATIC DIAGRAM

B1/RBO
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T05

TRUTH TABLE

INPUTS OUTPUTS
BI/RBO DISPLAY
INPUT CODE LAMP TEST | RBI OUTPUT STATE CHARACTER
d c b a LT Note A B (o D E F G
X X X X 0 X X 1 1 1 1 1 1 1 =
X X X X 1 X 0 0 0 O O O O0 O BLK
O 0 0 o 1 0 (Nog? &2 O 0 0 0 0 0 O BLK
0O 0 0 0 1 1 (Npre2) 1 1 1 1 1 1 o 0
0o o o0 1 1 X 1 0 1 1 0 0 o0 © i
0 0 1 o© 1 X 1 1 1 0 1 1 0 1 c
0 0 1 1 1 X 1 1 1 1 1 0 0 1 3
0o 1 0o o0 1 X 1 o 1 1 0 o0 1 1 H
0o 1 0 1 1 X 1 1 0 1 1 0 1 1 5
o 1 1 o0 1 X 1 o o 1 1 1 1 1 5
0o 1 1 1 1 X 1 1 1 1 0 0 o0 O 7
1 0 o0 o© 1 X 1 1 1 1 1 1 1 1 o
1 o 0 1 1 X 1 1 1 1 0 o0 1 1 =
1 0 1 o0 1 X 1 0 o0 0 0 0 0 1 -
1 0 1 1 1 X 1 0 0 0O 0O O O0 © BLK
1 1 0 © 1 X 1 1 1 1 0o 1 1 1 -
1 1 0 1 1 X 1 0 0 1 0 0 O0 O e
1 1 1 o0 1 X 1 0o o o 1 1 1 o0 I
1 1 11 1 X 1 0 0 0 0 O 0 O BLK
*COMMA

X = Don't care, either ““1" or *’0".
BI/RBO is an internally wired OR output.

NOTE:

1. BI/RBO used as input.

2. BI/RBO should not be forced high when a, b, ¢, d, RBI
terminals are low, or damage may occur to the unit.
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SEVEN SEGMENT
DECODER /DISPLAY DRIVER

8106

DESCRIPTICN

The 8T06 is a monolithic MSI circuit consisting of the nec-
essary logic to decode a 4-bit BCD code to drive 7-segment
indicators directly. Open-collector outputs are used for high
current source applications, such as driving common
cathode LED displays and discrete active components. The
8T06 seven segment decoder/driver accepts a 4-bit binary
code and decodes .all possible inputs as decimals 0-9 or
selected signs and letters. Auxiliary inputs are provided for

LOGIC DIAGRAM

- N2

DIGITAL 8000 SERIES TTL/MSI

maximum versatility. The ripple blanking inputs (RBI) and
the ripple blanking output (RBO) may be used for auto-
matic leading and/or trailing-edge zero suppression. The
RBO output also acts as an overriding blanking input (BI)
which may be used for intensity modulation or strobing of
the display. A lamp test {LT) input is provided to check the
integrity of the display by activating all outputs indepen-
dent of the input code.

— o

0 0| 98]t
%

Denotes Pin Numbers

S
a
| =D
" Do
(2)
D
cO
(15) »D’T—Dﬁ
==
d
(14)
e
R8BI O t O BI/RBO 3
(7) (10)
S
LT
Vee = (16)
GND = (8)
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T06

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
RBO DRIVEN
MIN. | TYP. [ MAX.| UNITS | LT RB1 B1 INPUTS | OUTPUTS
1" Output Voltage
RBO 3.1 A\ -160uA 7,9
“0"" Output Voltage )
{A-G) 0.5 \" 4.5V 0.4v 0.4V 40mA 8,9
RBO 0.4 \% 0.8v 48mA| 0.8V 8,9
‘1’ Output Leakage Current
{A-G) 100 uA 0.4V 6.0V 9,10
“1”" Input Current
RBI 40 uA 4.5V
LT 160 HA 4.5V
All Other inputs 80 uA 4.5V 4.5V 4.5V
“0"" Input Current
RBI -1 -1.2 mA 0.4V
Bi -1 -2.2 mA 0.4V
LT -1 -10 mA 0.4v
All Other inputs -1 -1.6 mA 0.4V 0.4V 0.4V 0.4V
Input Voltage Rating 5.5 \% 10mA 10mA 1
Power/Current Consumption: 11
S’ Temperature Range 394/75| mW/mA 13
“N'" Temperature Range 446/85( mW/mA 13
NOTES:
1. All voltage measurements are referenced to the ground terminal. 7. Output source current is supplied through a resistor to ground.
Terminals not specificatly referenced are left electrically open. 8. Output sink current is supplied through a resistor to VCC'
2. All measurements are taken with ground pin tied to zero volts. 9. See truth tabte: ““1’’ Threshold = 2.0V for a,b,c,d.
3. Positive current is defined as into the terminal referenced. ‘0" Threshold = 0.8V for a,b,c,d.
4. Positive NAND Logic Definitions: 10. Connect an external 1k 1% resistor to the output for this test.
“UP" Level="1", “DOWN"’ Level = ‘0" 11. This test guarantees operation free of input latch-up over the
5. Precautionary measures should be taken to ensure current limit- specified operation supply voitage range.
ing in accordance with Absolute Maximum Ratings should the 12, Manufacturer reserves the right to make design and process
isolation diodes become forward biased. changes and improvements.
6. Measurements apply to each gate element independently. 13.

TEST FIGURE FOR “0” OUTPUT VOLTAGE

VCC = 5.25 volts.

RBI
BI/RBO

G mm OO @ >

0.4v

L

OUTPUT

Each output is tested separately in the ON state.
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SCHEMATIC DIAGRAM

6k $kTADK 34k
]| L
8k
v
10.4 cc <
RBO/BI K
Vee = = 7.9 $ 8605
8.4k 36.3k G
J 8k

w7+ ]
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T06

TRUTH TABLE

2. BI/RBO should not be forced high when a, b, ¢, d, RBI

INPUTS OUTPUTS
BI/RBO DISPLAY
INPUT CODE LAMP TEST | RBI OUTPUT STATE CHARACTER
d c b a LT Note A B C D E F G
X X X X 0 X X T 1 1 1 1 1 1 =
X X X X 1 X 0 0 0 0O O O O O BLK
0o 0 0 0 1 o | MNopre? O 0 0 0 0 0 o0 BLK
o 0 0 o 1 1 (Npre2 11 1 1 1 1o 0
0 0 0 1 1 X 1 o 1 1 0 0 O0 O i
o 0 1 o0 1 X 1 i 1 0 1 1 0 1 2
o o 1 1 1 X 1 1 1 1 1 0 0 1 4
0 1 0 O 1 X 1 o 1 1 o0 0 1 1 -
0 1 0 1 1 X 1 1 0 1 1 0 1 1 5
0 1 1 o 1 X 1 o o0 1 1 1 1 1 ]
o 1 1 1 1 X 1 1 1 1 0 0 0 0 o
1 0 0 O 1 X 1 T 1 1 1 1 11 B
1 0 0 1 1 X 1 1 1 1 o 0 1 1 S
1 0 1 o0 1 X 1 0 0 o0 0 0 O0 1
1 0 1 1 1 X 1 0 0 0 O 0 ©0 O BLK
1 1 0 0 1 X 1 1 1 1 o0 1 1 1 A
1 1 0 1 1 X 1 0 0 1 0 0 O0 O '
1 1 1 0 1 X 1 0 0 o0 1 1 1 0 i
1T 1 1 1 1 X 1 0 0 0O O 0 O O BLK
*COMMA

X = Don’t care, either “1" or “0". A

BI/RBO is an internally wired OR output. ()

NOTE: FU 6 []B

1. BI/RBO used as input. E[]:)UC

terminals are low, or damage may occur to the unit.
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QUAD BUS DRIVER

8109

DESCRIPTION

The 8T09 is a high speed .quad bus driver device for appli-
cations requiring up to 25 loads interconnected on a single
bus.

The outputs present a high impedance to the bus when dis-
abled, {control input ‘“1”) and active drive when enabled

LOGIC DIAGRAM AND TRUTH TABLE

DATA

-

DiSABLE

~N

DATA

DISABLE

DATA

77

10 DISABLE

DATA

DISABLE

\

9

Data Disable Output
0 0 1
1 0 0
0 1 Hi- Z
1 1 Hi- Z
\Y = (14)
GND - (79 AF PACKAGES
( ) = Denotes Pin Numbers
v = (4)
GND = (1) WPACKAGE

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

DIGITAL 8000 SERIES TTL/MSI

(control input “0”’). This eliminates the resistor pull-up re-
quirement while providing performance superior to open
collector schemes. Each output can sink 40mA and drive
300pF loading with guaranteed propagatioh delay less than
22 nanoseconds.

SCHEMATIC DIAGRAM

2.8K

DATAO .

P—OouTt

AAA

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. TYP. MAX. UNITS DATA DISABLE OUTPUTS
1" Output Voltage 2.4 3.0 \% 0.8v 0.8V -56.2mA 7
“0" Output Voltage 0.2 0.4 Vv 2.0v 0.8V 40mA 8
Output Leakage Current -40 +40 MA 2.0v 0.4V or 2.4V 3
1" Input Current 40 LA 4.5V
“0" Input Current -2.0 mA 0.4v 0.4v
Input Latch Voltage 5.5 \ 10mA 10mA .
Power/Current Consumption 236/45 | 340/65 mW/mA 11
Output Short Circuit Current -40 -120 mA ov oV ov
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T09

Tao=25°Cand Vee = 5.0V

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN. TYP. | MAX. UNITS DATA DISABLE | OUTPUTS
Propagation Delay
Data to Output
tod+ tpa- 10 ns 30pF load 9
20 ns 300pF load 9
Disable to Qutput
. . 14 ns 30pF load 9
High Z to 0, O to High Z
22 ns 300pF load 9
High Z to 1, 1 to High Z 14 ns 30pF load 9
i o1, 1 to Hi
9 9 22 ns 300pF load 9
NOTES:

1. All voitage measurements are referenced to the ground should the isolation diodes become forward biased.
terminal. Terminals not specifically referenced are left 6. Measurements apply to each output and the associated
electrically open. data input independently.

2. All measurements are taken with ground pin tied to zero 7. Output source current is supplied through a resistor to
volts. ground.

3. Positive current flow is defined as into the terminal referenced. 8. Output sink current is supplied through a resistor to VCC'

4. Positive NAND Logic definition:

““UP’ Level = *1", "DOWN"’ Leve! = "“0"".
5. Precautionary measures should be taken to ensure current
limiting in accordance with Absolute Maximum Ratings

AC TEST FIGURES AND WAVEFORMS

9. Refer to AC Test Figures.
10. Manufacturer reserves the right to make design and process
changes and improvements.
11. Ve = 5-25 volts.

PULSE
GENERATOR

DATA
INPUT I

Ton -—>|
|

Vg = 5.0V

DATA
DISABLE

—

DATA
DISABLE

——

DATA
DISABLE

|
o
|

—

DATA
DISABLE

—
!

=+

OouUTPUT I
I 15v | 18V
| |

}——Tots

l
s

PROPAGATION DELAY (DATA TO OUTPUT)

2ev

—Y 330

e © To

OUTPUTS

> 1.2k
>

INPUT PULSE:

t, = t; = Bns (10% TO 90%)

FREQ. = 1MHz (50% DUTY CYCLE)
AMP, = 2.6V

FIGURE 1.
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AC TEST FIGURES AND WAVEFORMS (Cont'd)

PROPAGATION DELAY (“0“ TO HIGH Z)

26V Vee = 5.0V sov
o
DATA ]
° S
o DISABLE J2.4x 1200
p———1DATA 3
PULSE l——0
GENERATOR o0 DISABLE OUT'g:ur
b——{oaTa 1 N
(o2 DISABLE o (mglae) :;
t—DATA
O———~——DISABLE o
DISABLE i : i
INPUT I | INPUT PULSE:
foff ] [ I 1, = t; = 5ns(10% TO 90%)
ton 1.5V
OUTPUT 10% f AMP = 2,6V
FIGURE 2.

PROPAGATION

DELAY (“1” TO HIGH Z)

Vee 2,50V
B ——4DATA ]
o— DISABLE
DATA
cszlé;sAETon 1 O DISABLE 10
— YN - OUTPUT
o DISABLE oL S
>
b—1pata 1
l——o
L o— DISABLE A
1

1.5V 15V
DISABLE
INPUT | ot —n|  —
outpuT a5 1 INPUT PULSE:

I\ | A-rev t. = t; = 6ns(10% TO 90%)
(I | FREQ. = 200kHz
—{ronte— Il AMP = 2.6V
FIGURE 3.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T09

TYPICAL APPLICATION

1/4(87T09)

1
|
|

J

.

FF3 1

r by

CLOCKO—————]
The above figure illustrates usage of the 8T09 in data pro- registers, etc.). Transfer from any source to any load, in-
cessing logic. For example, FFq thru FF, may represent cluding transfers from one register to another, can take

bit X in each of several functions in a minicomputer (accu-

"~ : X place along the single path labeled “BUS".
mulators, MQ register, index registers, indirect address
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QUAD D-TYPE
BUS FLIP-FLOP

DESCRIPTION

The 8T10 is a high speed Quad D flip-flop with a con-
trolled impedance output for use in bus-organized sys-
tems. The high current sink capability permits up to 20
standard loads to be interconnected on a single bus. The
outputs present a high impedance to the bus when disabled
(Control Input ““1’) and active drive when enabled (Control
Inputs “0"’).

All four D-type flip-flops operate from a common clock
with data being transferred on the low-to-high transition of
the pulse.

A common clear input resets all flip-flops upon application
of a logic 1" level.

Data will be stored if either one or both inputs to the Input
Disable NOR gate is a logic *“1".

TRUTH TABLE

Dy INp s OUTpg On+1
0 0 0 0

1 0 0 1

X 1 0 0,

X e 1 High Z

o

0n + 1 refers to the output state after a clock pulse.

refers to the output state before a clock pulse.

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

DIGITAL 8000 SERIES TTL/MSI

LOGIC DIAGRAM

8T10

Dy

Dy

CLEAR

OUTpys ¢
OUTpis 2

Dp O—

CLOCK

(7

(9
INpis 1
Npis 2

il

(1

[og

{12)

(o,

(13)

(16)

(8)
Denotes Pin
Numbers

nwomon

o—Po-

(18)
(&Y}

o] >

2

LIMITS TEST CONDITIONS
CHARACTERISTICS MIN. | TYP. | MAX.] UNITS | D, IN IN | ouT) ouT CLEAR|CLOCK|OUTPUT NOTES
' ‘ ) " DIS1|DIS2 (DIS1|DiIS2

“1" Output Voltage 2.4 3.0 Y 2.0v |08V | 08v]| 08V | 08V |08V |Pulse |-52mA 6
0" Output Voltage 0.4 0.8v |08V | 0.8v| 0.8V | 0.8V | 0.8V | Pulse 32mA 7
Output Leakage Current ~40 +40 HA 0.8 0.8v | +2.0v|{ +2.0v| 0.8V Pulse | +0.4V/
(High Impedance State) 24V
“1"" Input Current

D,, inputs 40 ﬂA 45V | 04V | 0.4V | 04V | 0.4V | 0.4V

All Other Inputs 50 KA 45V | 45V | 45V | 45V | 4.5V 4.5V
“0” Input Current

D, Inputs -.100 -3.2 mA 0.4v

All Other Inputs ~.100 -2.0 mA 0.4v | 04V | 04V | 04V | 04V 0.4v
Input Latch Voltage -~ | t5.5Vv 10mA|10mA | 10mA | 10mA [10mA | 1T0mA | 10mA
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T10

Ta =25°C and Vg = 5.0V

LIMITS TEST CONDITIONS
CHARACTERISTICS IN IN ouT | ouT NOTES
MIN. | TYP. | MAX.[ UNITS | D, pis1|Dis2 | pis1|Dis2 CLEAR |CLOCK |OUTPUT
Propagation Delay
Clock to Output
Cy_ = 30pf 18 25 ns
C_ = 300pf 24 35 ns
Disable to Output
High Z to Logic O
State (C; = 300pf) 201 30 s 10
Logic 0 State to
High Z (C,_= 300pf) e "
Clear to Output
CL = 30pf 15 22 ns
C_ = 300pf 21 30 ns
Set Up Time
Data +5 -1 ns
Input Disable -6 0 ns
Hold Time
Data -1 +5 ns
Reset Pulse Width 15 ns
Clock Frequency 35 50 MHz
Clock Pulse Width
Positive 8 12 ns
Negative 8 12 ns
Power Supply Current 118 mA 04V | 04V | 04V | 45V | 04V | 0.4V 4.5V 8
Output Short Circuit Current | -40 -120 | mA |45V | 0.4V | 04V | 04V | 0.4V | 0.4V 0.0v

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 re-
ferenced.

Positive logic definition:
Level = *0".
Precautionary measures should be taken to ensure current
limiting in accordance with Absolute Maximum Ratings

“UP” Level = ““DOWN"’

g,

AC TEST CIRCUITS AND WAVEFORMS

should the isolation diodes become forward biased.

6. Output source current is supplied through a resistor to

ground. :
7. Output sink current is supplied through a resistor to VCC'
8. Vee = 5.25V.
9. Manufacturer reserves the right to make design and process

changes and improvements.
10. Measured to 1.5V level of output waveform.
1. Measured to 10% level of output waveform.
12.  Refer to AC Test Circuits.

PROPAGATION DELAY (CLOCK TO OUTPUT)

INPUT Vee OUTPUTS — — —— . |
sV Q000 | 26V i
I a3 I
| |
PULSE — INPUT | |
ENERATOR
p—{DisABLE 0, i |
5002 p—{ OUTPUT | l ¢ |
i DISABLE 0, | b |
= —{ Do I
> “ITT| L oemeury
INPUT D2 o P ——— — —
| 1o, o4 LOAD CIRCUITS |
PULSE T | cLear \:_1 2,384 |
IGENERATOR| CLOCK ____i SAME AS LOAD

L _ClRcuimr

800 - 30pF

- 300 pF

|- -]U
) - -26V
90% 90%
15V 15V
l
crock  J% % | ov

t,
—>| I* setup (1) o] | et (0 26V

90%
15v 15V
U
DATA % | o%

m——
aakire "l‘fl
l 15V | Yrsv
oUTPUTS

00010203 —=| |=tpy _.I ‘.-z,,m_
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AC TEST CIRCUITS AND WAVEFORMS (Cont'd)
PROPAGATION DELAY (CLEAR TO OUTPUT)

Vee 3u79u1-s - =55 ]
INPUT ? a5V 5y T T 26V
! |
7 T e e
I S oK |
INPUT | | 15V
DISABLE o Ll ol cLocK 10% 10% ov
ouTPUT | _L | —»l % I-— ——, |<—250m 2oy
DISABLE o, | ‘:li‘2k | | A% 0% )
D 15V 15V
D? I L I CLEAR Pooe /[ ov
0, K [_Lgl_\DﬂRC I 1J OUTPUTS *' I“"’"‘- _']“l'_
D3 P ——— 00.01.0,03 i
I I P 0 LOAD CIRCUTTS 15V
GE;::S:YOH e cLock -T SAMEAS LOAD :
L _CReumt_
son Cy =30pF
L =30p
= OINPUT = 300 pF
PROPAGATION DELAY (DATA HOLD TIME)
Ve ouTPUTS —_
v 000 II_ svo |
| a3 :
_.., o —ful~
INPUT | | ——26V
[ DISABLE oy | | | 195'7;’1" 90% : 5V
o ol ! -I-cL ! cLock ov
p—{ DIsABLE 0, | { _.! I—“hom(u) ——| [—— thotd(1)
1> | | 50% 26V
01 0, -4 15V. 15V
o2 [ osocimeurr | oaTA — 1% b/ ov
INPUT 3 s - _>I‘ I«- _>|‘ '.-
T . 00 |4 FoADEIRCUTTS | i t
I PULSE } .
GENERATOR% oLock L_SASE,QS#O,AD J'
500 - =
L =30pF
L L 300 pF
PROPAGATION DELAY (CLOCK FREQUENCY)
INPUT vccsv OU“;PUTS ——vo
T | | _.l ,—- .—Ix, - 143»;——»]
l I smem, '/ N /N~~~ 2ev
] INPUT | | | ’5‘/ 15V
P DISABLE O, | | cLOCK 10% 0% ov
s outPut i _L | ——lt,'—. " - 7ns
P oIsABLE ) | L | WZ‘GV
11 b, E_«M—‘ .
L1 0, [ DATA 10% [0 ov
o 04 |44 | o J —Ju=
Pz LOAD CIRCUIT 1
03 — B
— T b eean %0t [ L— L°“2§'§ﬂ”'TS I ouwu-rs____/—\__/—_
EENERATOR} ! cLock 1 A oD | 0g.01,05,03
omeury
soa €| =30pF
1 4 300 pF
PROPAGATION DELAY (DISABLE TO OUTPUT)
° V(x;5 gu(';PUTs
v
T ~— - sov
| o o |
—{ npUT 15V 15V
}- DISABLE cLock 1% 10% ov
tt— outpuT -I ’4 100 ns ——l l¢ 100 ns
f~t—! DISABLE pRo'BE) 26V
- Y 15V 15V
[ ]| o‘: ouvper __/  N_____/ _ _ __ __ ov
o 1 DISABLE _‘| |<—‘on= _,, |4_‘0N
Lo ———=
INPUT - CLQEAR |4 " LOAD CIRCUITS _i | 15V
PULSE 2,384 oUTPUTS 10%
GENERATOR| cLock ‘_.L 5“:::3]‘1-_"”“’_,1 00010203 HIGH 2 T0 0"
500 €, =300 pF
= =+
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TYPICAL APPLICATIONS

TO TTL LOADS TO BUS LINES
s
mo,mf
e
8T10 8T10
5.08mA
GATED o) LEAKAGE GATED
ON CURRENT OoN
40uA ,
8710 8710
GATED @ GATED
OFF OFF
40pA I
8710 8T10
GATED GATED
8,
OFF 28 OFF
P~
of ¢
w50
e
o
8l
a7 sy nes? wes
w303 w3038 e Mum
ity ™ w W
“oisoLay “oisPLAY “DispLAY “oispLay
[ I S I 0 17
I T e —
) I A A
_____ *COMMON ANODE
_____ (B DirLAYS
weo /Y\  {/t/ | — £y o oSy
a s 1000
wr L
oo T A B CDEFGC
o104
s 890 [ N R
. . q e |
17 T 1T - l—[
ouTors o — ovters 10 ouTors erie — ovTos w0
c o c» * [
oo [ o ___
ANDWoLD
[ — — L
[ 2 r2 cr2
22 8202 292 a2z
o Lo o Y — o
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DUAL LINE DRIVER

8113

DESCRIPTION

The 8T13 is a monolithic Dual Line Driver designed to drive
50 ohm or 75 ohm coaxial transmission lines. TTL multiple
emitter inputs allow this line driver to interface with stand-
and TTL or DTL systems. The outputs are designed to
drive long lengths of coaxial cable, strip line, or twisted
pair transmission lines with impedances of 50Q2to 500£2.

Key Design Benefits:

a.

® Qo

High-Power Drive Capability:
Specified at -75mA sink current rating at 2.4 volts
(V “1” out) at 25°C.

. Party-Line Operation:

Emitter-follower outputs enable two or more drivers
to drive the same line. This permits multiple time-
shared terminal connections since these drivers have no
effect upon the transmission line unless activated.

Input gating structure allows employment of the “OR"’
as well as the “AND" function.

High Speed: ton = toff = 20ns (max).

Input Clamp Diodes: Protects inputs from line ringing.
Single 5 Volt power supply.

DIGITAL 8000 SERIES TTL/MSI

g. Short Circuit Protection:

Incorporates a latch-back short circuit protection feature
which protects the device by limiting the current it may
source when operating under conditions of zero load
resistance.

LOGIC DIAGRAM

Vce
GND

(16)
(8)

Denotes Pin Numbers

ELECTRlCAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

TEST CONDITIONS
LIMITS AND GATE #1
. INPUTS
CHARACTERISTICS INPUT OTHER OF #2 OUTPUTS | NOTES
MIN. | TYP. | MAX. | UNITS UyEDSFrR INPUTS | AND GATE
1" Qutput Voltage 24 \Y 2.0V 2.0V 0.8V -75mA 6
1" Output Leakage Current 80 1A ov ov oV 3.0v
Q" Output Leakage Current -800 LA 0.8v 45V ov 0.4v
“0'" Input Current -0.1 ~1.6 mA 0.4v 45V
“1" Input Current 40 LA 45V ov
Ta=25°Cand Ve = 5.0V
TEST CONDITIONS
LIMITS
AND GATE NO. 1
CHARACTERISTICS INPUTS
INPUT OTHER OF NO. 2 | OUTPUTS | NOTES
MIN. TYP. MAX. | UNITS UNDER AND GATE
INPUTS
TEST
Turn-On Delay ' 20 ns 8.13
32 ns 9.13
Turn-Off Delay 20 ns 8.13
22 ns 9.13
Power/Current Consumption:
Output at 0" 315/60 | mW/mA 0.8V 0.8V 0.8V 12.15
Output at 1" 150/28 | mW/mA 2.0v 2.0v 2.0V 12.15
Input Latch Voltage 55 \ 10mA ov ov 11
“1'* Output Current -100 ~250 mA 45V 45V ov 2.0v 14
Qutput Short Circuit -30 mA 4.5V 45V ov ov 14
Input Clamp Volitage -15 v -12mA
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T13

NOTES:

1. All voltage measurements are referenced to the ground termi-
nal. Terminals not specifically referenced are left electrically
open.

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

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

4. Positive logic definition:

“UP Level = 1", “DOWN" Level = 0",

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

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

7. With forced output voltage of 3 volts no more than 500 uA

SCHEMATIC DIAGRAM

1.

12,

13.
14.

15.

will enter the driver when output is in ‘0" state. VCC = 0V.
R = 378 to ground.

Load is 3782 in paralle! with 1000pF,

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

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

'CC is dependent upon loading. 'CC limit specified is for
no-load test condition.

Reference AC Test Figure and Pulse Requirements.

Reference “Typical Output Current vs Output Voitage
Curve.””
\" = 5.25 volts, Power Consumption specified for both

drivers in package.

Vee o

® g * 36082 }, 1.4k 38 19
<

ViIN ‘

\

<
&
Vin —O Vout

GND O —s

AC TEST FIGURE AND WAVEFORMS

INPUT OUTPUT

PULSE
GENERATOR |

310

INPUT PULSE:

Amplitude = 3.0V

PW = 40ns (50% Duty Cycle)

t. = ty <bns (10% and 90% measurement points)

PULSE REQUIREMENTS

INPUT

OuUTPUT
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TYPICAL OUTPUT CURRENT VERSUS OUTPUT VOLTAGE CURVE

250

Ta=25°C

150

OUTPUT CURRENT (MILLIAMPS)

50

15 20 25 3.0

OUTPUT VOLTAGE (VOLTS}

TYPICAL APPLICATIONS

A typical application for the 8T13 is shown in Figure 1.
If only one line driver is to be used for each transmission

line, the line may be terminated with 50 ohms on the
receiving end only. See Figure 2.

13 87114 1/387T14

RECEIVER RECEIVER

1/28T13

FIGURE 1

759 COAX

1/38T14
RECEIVER

1/28T13

50 ohm coax
L RECEIVER
1/28T13 o 50
‘P
/38714
=
FIGURE 2
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TRIPLE LINE RECEIVER 8'”4

DESCRIPTION

The 8T14 is a Triple Line Receiver designed for applica-
tions requiring digital information to be transmitted over
long lengths of coaxial cable, strip line, or twisted pair
transmission lines. The Receiver’s high impedance input
structure (~30k§2) presents a minimal load to the driver
circuit and allows the transmission line to be terminated in
its characteristic impedance to minimize line reflections.

The built-in hysteresis characteristic of the 8T 14 also makes
it ideal for such applications as Schmitt triggers, one-shots
and oscillators.

DIGITAL 8000 SERIES TTL/MSI

FEATURES

*Hysteresis is defined as the difference between the input thresholds for the
typically and 0.3 volts minimum over the operating temperature range.

LOGIC DIAGRAMS

BUILT-IN INPUT THRESHOLD HYSTERESIS*
HIGH SPEED: t,, = tos = 20ns (Typical)

EACH CHANNEL CAN BE STROBED
INDEPENDENTLY

FANOUT OF TEN (10) WITH STANDARD TTL
INTEGRATED CIRCUITS L

INPUT GATING IS INCLUDED WITH EACH LINE
RECEIVER FOR INCREASED APPLICATION
FLEXIBILITY

OPERATION FROM A SINGLE +5 VOLT LOGIC
SUPPLY

1" and ‘0" output states. Hysteresis is specified at 0.5 volts

&
@) fy

(5)
(8)

[}

r4

o
uonon

(16)
(8)
Denotes Pin Numbers

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MiN. TYP. MAX. | UNITS R S A B QUTPUTS
1" Output Voltage 2.6 3.6 \% 2.0v 4.5V ov ov -800uA | 7,13
26 3.5 v ov 0.8v ov ov -800uA 7.13
0" Output Voltage 0.4 A 0.8v 2.0V ov ov 16mA 8,12
0.4 \ ov ov 2.0v 2.0v 16mA 8,12
0" input Current:
Sn -0.1 -1.6 mA ov 0.4v
A, -0.1 -1.6 mA ov 0.4V
B, -0.1 -1.6 mA 0.4V
1’ Input Current
R, 0.17 mA 3.8V
S, 40 KA 3.8V 4.5V
A, 40 HA 4.5V ov
B, 40 HA ov 4.5V
Hysteresis 0.30 0.50 \% 4.5V ov ov 10, 11
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T14

Ta=25°Cand Vg = 5.0V

LIMITS TEST CONDITIONS ]
CHARACTERISTICS NOTES
MIN, TYP, MAX. UNITS R S A B OUTPUTS
Turn-On Propagation Delay 20 30 ns
Turn-Off Propagation Delay 20 30 ns
Power/Current Consumption 315/60 |380/72 |mW/mA
Input Voltage Rating
S 5.5 \% 3.8V 10mA ov oV
A 5.5 \% ov oV 10mA ov
B 5.5 \" ov ov ov 10mA
Output Short Circuit Current -50 -100 mA 3.8V ov oV ov oV
Input Clamp Voltage:
S -1.5 A\ -12mA
A -1.5 \" -12mA
B -1.5 \" -12mA
NOTES: 6. Manufacturer reserves the right to make design and process
1. All voltage measurements are referenced to the ground termi- changes and improvements.
nal. Terminals not specifically referenced are left electrically 7.  Output source current is supplied through a resistor to
open. ground.
2. All measurements are taken with ground pin tied to zero 8. Output sink current is supplied through a resistor to Vee:
voits, 9. This test guarantees operation free of input latch-up over the
3. Positive current is defined as into the terminal referenced. specified operating supply volitage range.
10. Hysteresis is defined as voitage difference between R input
3. Positive current flow isdefined as into the terminal referenced. tevel at which output begins to go from ‘0’ to /1’ state and
4. Positive Logic Definition: level at which output begins to go from *‘1’" to ‘0",
“UP” Level = ““1', "DOWN"’ Level = ‘0", 1. Vee = 5.0V.
5. Precautionary measures should be taken to ensure current 12. Previous condition is a *’1’’ output state.
limiting in accordance with Absoiute Maximum Ratings 13. Previous condition is a ‘‘0’’ output state,
should the isolation diodes become forward biased. 14, VCC = 5.25 volts.
SCHEMATIC DIAGRAM
chc
3 e300 S S < L
3 36200 4 $ 8000 a: 56
31k Sk
500 I :
: I S
3.5k
Vec 1k 1k
1.4k = = = = Vee =
23k 36780 Sasa 4k 6.2k —of
= =
A o————9
<P —_———{
500 34k 509 B . .
(L
T J<:aoon
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T 14

AC TEST CIRCUIT AND WAVEFORMS

5.0V
MONITOR
INPUT PULSE __J
[——\ 1 16
SWITCH 1 2 15
PULSE o 3 "
GENERATOR 7 SWITCH 2 8450 26V
4 13
< 30 2 DUT
s r— 5 12
6 "
7 10
8 9
= = 3 Receivers in the package.
Test each Receiver using switch
positions as shown in Table |,
TABLE |
[ W -] Input Pulse: Recelver no. Position
| l Amplitude = 2,6V Switch 1 Switch 2
= rov Puise width = 200nS Receiver 1 1 1
A ° (50% Duty Cycle) Receiver 2 2 2
INPUT | | tr = tf = 5nS (10% to 90%) Receiver 3 3
P |
ouTPUT ] | | |
—-—>| totf  j— — f—
| | i I
HYSTERESIS TEST CIRCUIT
Vge = 5.0V Vout
CURVE TRACER
TEK.575
4163
1 14 R INPUT
15 10 R
5
6
W c
12 7
1 9
.33 uf B
28 —l T :Il_. 1.0 uf
] : .
L . 10V 20v VIN
) V2 Vi
OouUTPUT S,
Verify in each of three (3) positions of S, (Figure 1) that the
following occurs per Figure 2,
1. V4 and V2 must be between 0.8V minimum and 2.0V max.
2. Hysteresis = V1“ V2 2 0.3V.
FIGURE 1 FIGURE 2
p
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI-— 8T14

TYPICAL APPLICATIONS

8T13 DRIVER

8T14 RECEIVER

FIGURE 1

75§ COAX

8T13DRIVERS - 8T14 RECEIVER

If more than one driver/receiver is to be used for each transmission
line, the line should be terminated at both ends as shown in Fig, 2.

FIGURE 2

(N

SCHMITT TRIGGER APPLICATION

8T14 RECEIVER
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DUAL COMMUNICATIONS

EIA/MIL LINE DRIVER

PRODUCT AVAILABLE IN 0°C TO +75°C TEMPERATURE RANGE ONLY

DIGITAL 8000 SERIES TTL/MSI

DESCRIPTION

The 8T15 Dual Communications Line Driver provides line
driving capability for data transmission between Data
Communication and Terminal Equipment. The device meets
or exceeds the requirements of EIA Standard RS-232B and
C, MIL STD-188B and CCITT V 24.

This dual 4~input NAND driver will accept standard TTL
logic level inputs and will drive interface lines with nominal
data levels of +6V and -6V. Output slew rate may be ad-
justed by attaching an external capacitor from the output

Led aliac capacito QUL

terminal to ground. The outputs are protected against
damage caused by accidental shorting to as high as *25V.

ABSOLUTE MAXIMUM RATINGS *

Input Voltage +5.5V
Output Voltage +25V
Vee +15V
VEE ~15V
Storage Temperature —65°C to +150°C
Operating Temperature 0°C to +75°C

*Limiting values above which serviceability may be impaired.

8115

LOGIC DIAGRAM

(1)0——l
(2) O~ —

(4)

(6)

(10}
(11

(12)
(13

(14)
(7)
Denotes Pin Numbers

Vee
GND

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
INPUTS
MIN. TYP. MAX. | UNITS OUTPUTS
DRIVEN OTHER

1" Output Voltage +5.0 +6.0 +7.0 \% 0.8v -4.0mA

“0" Output Voltage -5.0 -6.0 -7.0 \% 2.0v 4.0mA

“0"" Input Current -0.1 -0.8 -1.6 mA 0.4v

“1"" Input Current 40 MA 4.5V 0.0v
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T15

Ta = 25°C, Vg = +12.0V, VEE = -12.0V

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
INPUTS
MIN. TYP. MAX. | UNITS OUTPUTS
DRIVEN OTHER
Output Rise Time 4 us Load A 8
Output Fall Time 4 us Load B 8
Output Rise Time 200 ns Load C 8
Output Fall Time 200 ns Load D 8
Power Consumption 275 mW 10
(per driver)
Current from Positive Supply 16 mA 10
Current from Negative Supply 28 mA 10
Input Latch Voltage Rating 5.5 \") 10mA 0.0V 7
: -25 mA 0.0V -25V 9, 10
Output Short Circuit Curren
put Short Ci t +25 mA +25V 9, 10
Output Impedance
(Power on) 95 ohms 0.0V -3.5£1mA
(Power on) 95 ohms 0.0v +3.5:1TmA
(Power off) 300 2.5M ohms £2V
Input Clamp Voltage -1.5 \% -12.0mA
NOTES: limiting in accordance with Absolute Maximum Ratings
1. All voltage measurements are referenced to the ground termi- should the isolation diodes become forward biased.
nal. Terminals not specifically referenced are left electrically 6. Manufacturer reserves the right to make design and process
open. changes and improvements.
2. All measurements are taken with ground pin tied to zero 7.  This test guarantees operation free of input latch-up over the
volts. specified operating supply voltage range.
3. Positive current is defined as into the terminal referenced. 8. Rise and fali times are measured between the +3V and
4.  Positive logic definition: -3V points on the output waveform.
UP” Level = 1", ’"DOWN"’ Level = 0", 9.  Test each driver separately.
5.  Precautionary measures should be taken to ensure current 10. Veg = +12.6V, Vg = =12.6V
SCHEMATIC DIAGRAM
73
Vee
L
L I
35k
—K 1
310k i 10k g8k 509 210k g' 10k 210k 31100 319k
-
173 - r—K 1
K <+ —t—
- 7.5k v Sz ;z
2,12 ‘g ! 5,9
L
= t 10k
3,11 ;
35k 32k 335k 12.2k
= )
4,10 T = = = ‘ -.'L :L = = 4300
= e
= L .8k
32
VEE
8
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T15

AC TEST FIGURES & WAVEFORMS

LOAD A LOAD B LOADC
° °

J 4 . -———— e
<4 4 4 1
*3 1] 3000 pF 3 i; 1 3000 pF xS 1 20 pF __I_soo pF SHAPING

AA
vV

CAPACITOR

+6
j | w } ____ | / ___
x3 20 pF 500 pF SHAPING 0
3 f
-6

T TIEE

TYPICAL OUTPUT CHARACTERISTIC CURVE

Hout[ 1 T 1
8T15
+10mA Ve = +12V
Vee = =12V
+smA | TA = +25°C_|1 >
/
OmA
-Vout +Vour
/’*
-5mA pe=r"]
~10mA
-lout

-25vV -15V -5V +5V  +15V  +256V

TYPICAL APPLICATIONS

HIGH DIFFERENTIAL NOISE IMMUNITY (EIA + INPUT)

m(\/\/\[\ 1
luuuu 1 ]=

1/2(8T16) = = 1/2(8716)

HIGH COMMON MODE NOISE IMMUNITY (MIL + INPUT)

NN N N N
A W A A }_EED@“
1/2(8715) =

= 1/2(8T16)
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DUAL COMMUNICATIONS EIA/MIL LINE RECEIVER

8116

PRODUCT AVAILABLE IN 0° TO +75°C TEMP. RANGE ONLY.

DESCRIPTION

The 8T16 Dual Communications Line Receiver provides
receiving capability for data lines between Data Communi-
cation and Terminal Equipment. The device meets or
exceeds the requirements of EIA Standard RS-232B and C,
MIL-STD-188B and CCITT Vv24.

The receivers accept single (EIA) or double ended (MIL)
inputs and are provided with an output strobing control.
Both EIA and MIL input standards are accommodated.

When using the EIA input terminal (with the Hysteresis
terminal open), input voltage threshold levels are typically
+2V and -2V with a guaranteed minimum Hysteresis of
2.4V. By grounding the ‘‘Hysteresis” terminal, the EIA
input voltage threshold levels may be shifted to typically
+1.0V and +2.1V with a minimum guaranteed Hysteresis of
0.75V. (Note that when using the EIA inputs, the MIL
inputs—both positive and negative—must be grounded).

The MIL input voltage threshold levels are typically +0.6V
and —0.6V with a minimum guaranteed Hysteresis of 0.7V.
A MIL negative terminal is provided on each receiver per
specification MIL-STD-188B to provide for common mode
noise rejection.

DIGITAL 8000 SERIES TTL/MSI
LOGIC DIAGRAM

@ (3
(5)
@ 2
)
®
@ 0—o0 (13)
(10)
(1) (12)
VCC = (14)
GND = (7)

Denotes Pin Numbers

ABSOLUTE MAXIMUM RATINGS*

Input Voltage (EIA and MIL) 125V
Vee +7.0V
Each receiver includes a strobe input so that: Storage Temperature -65°C to +175°C
a. A “1" on the strobe input allows data transfer. Operating Temperature 0°Cto +75°C
b. A 0" on the strobe input holds the output high. * Limiting values above which serviceability may be impaired.
ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)
LIMITS TEST CONDITIONS
CHARACTERISTICS INPUTS OUTPUTS | NOTES
MIN.| TYP. | MAX.| UNITS
ElIA MIL(+) | MIL(-) HYS STROBE
1" Qutput Voltage (EIA)
(“"Hysteresis’’ Open) 2.6 3.5 \% -3.0V ov ov 2.0V -800uA 8,12
1" Output Voltage (EIA)
("Hysteresis’’ grounded) 2.6 3.5 \% +0.3V ov oV oV 2.0V -800uA 8,10
1" Output Voltage (MIL) 2.6 3.5 Vv -0.1mA ov 2.0v -800uA 8, 1
26 3.5 \Y) -0.9v ov 2.0v -800uA .
1" Output Voltage (Strobe)| 2.6 3.5 \Y +3.0V oV oV 0.8v -800uA 8
‘0" Output Voltage (E1A)
(“"Hysteresis’’ Open) 04 \ +3.0V ov oVv 2.0v 9.6mA | 9,12
0" Qutput Voltage (EIA) '
(““Hysteresis’’ grounded) 0.4 \% +3.0V ov ov oV 2.0V 9.6mA 9,12
0" Qutput Voltage (MiL) 0.4 \% +0.1mA| 0OV 2.0v 9.6mA | 9,13
0.4 \Y +0.9V oV 2.0V 9.6mA 9,13
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T16

Ta =25°C and Ve = 5.0V (Cont'd)

LIMITS TEST CONDITIONS
CHARACTERISTICS INPUTS OUTPUTS | NOTES
MIN.| TYP. [ MAX.| UNITS
EIA MIL{+} | MIL(-) HYS STROBE
"1 Output Voltage (EIA) 28 3.5 \ +1.2V ov ov 2.0v -800uA 8,12
{"‘Hysteresis’’ open)
1" Output Voltage {MIL) 2.8 3.5 +0.35V oV 2.0v -800uA 8,13
0" Output Voltage (EIA) 0.2 0.4 \ -1.2v ov ov 2.0V 9.6mA 9,10
{“’Hysteresis’’ open)
0" Output Voltage (MIL) 0.2 0.4 \ -0.35V ov 2.0V 9.6mA 9,1
Input Resistance (EIA) 3 5 7 k2 25V 0.0v 0.0v
Input Resistance (MiL) 75 1.4 k2 0.0V | £25V 0.0v
Power Consumption (per receiver) 44 75 mwW 3.0v ov ov 17
Output Short Circuit Current -10 -70 mA -3.0v | o.0v 0.0V 5.00V 0.0V 16, 17
Propagation Delay 100 | 150 ns 5.00V 14
Signal Switching Acceptance 20 kHz 5.00v
NOTES: 7. This test guaranteeskOperation free of latch-up over the speci-
1. All voltage measurements are referenced to the ground termi- fied input voltage range.
nal. Terminals not specifically referenced are left electricaliy 8. Output source current is supplied through a resistor to
open. ground.
2. All measurements are taken with ground pin tied to zero 9. Output sink current is supplied through a resistor to VCC‘
volts. 10. Previous EIA input: +3V (See hysteresis curve).
3. Positive current is defined as into the terminal referenced. 11. Previous MIL input: +0.9V (See hysteresis curve).
4. Positive logic definition: 12. Previous EIA input: -3V (See hysteresis curve).
““UP’* Level = ‘1", "DOWN"" Level = 0"’ 13. Previous MIL input: -0.9V (See hysteresis curve).
5. Precautionary measures should be taken to ensure current 14. Reference AC Test Figure.
limiting in accordance with Absolute Maximum Ratings 15. This test guarantees transfer of signals of up to 20kHz.
should the isolation diodes become forward biased. Connect 1000pF between the output terminal and ground.
6. Manufacturer reserves the right to make design and process 16. Each receiver to be tested separately.
changes and improvements. 17. VCC = 5,25V.

SCHEMATIC DIAGRAM

STROBE

0 Vee
> >
b3 b3 } 800 %
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s 0 out
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——
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23
3
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P 4
Sk 12k < 12k
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3
3 L p:
< b3
9 b3 < L = 4 = _
i
l <
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T16

HYSTERESIS CURVES
EIA — "HYSTERESIS” OPEN EIA — “HYSTERESIS” GROUNDED

BVout Vout
g L‘ — - —
1 | GuaRANTEED nvsrsnés:{ J : : \
| TYPICAL HYSTERESIS { GUARANTEED HYSTERESIS Ewsvi
! ~—] ! o Vip o - Vin
-av -2v -12v [ +12v s2v Y ov HOV IV 420V BV
MIL — HYSTERESIS
Vout
— T T
l——— e —
) : GUARANTEED HYSTERESIS |
|
q———-—+ TYPICAL HYSTERESIS ——————=
+——- | 1 g Vin
v 06V 035V ; 1038V +08V 08V
*Vin !S REFERENCED TO THE MIL (~) INPUT TERMINAL
AC TEST FIGURE AND WAVEFORMS
O+5.0v ouTPuUT
|STROIE
eurs {O——T MIL (+) Vge OUTPUT 2.6V
O-o—rgEin I
[ ML (D) HYSTERESIS O
PROPAGATION DELAY SIGNAL SWITCHING ACCEPTANCE
) +9 —++3 + [rem——
+.9 4 +3 4
ty=t4< 20 s PRF = 20 kHz,
pw.>1ms 50% DUTY CYCLE
Ein 01+ 0
pw.
En 00 : \
-9 +.3.4 -9 _L 2T
tpd1
ML EIA tpd0 MIL  EIA
vour T 15v 15V il

Vout

0.4v

‘t
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T16

TYPICAL APPLICATIONS

HIGH COMMON MODE NOISE IMMUNITY
(MIL + INPUT)

HIGH DIFFERENTIAL NOISE IMMUNITY
(EIA + INPUT)

12(87185) - 12(8716) 12(8T15)

m O MM I
l LA U A N A 1
- 1/2(8716)

EIA FAIL-SAFE OPERATION

INPUT OPEN OR
INPUT SHORTED OR
TRANSMITTER O—}
POWER OFF

HYSTERESIS
1/2(8T16)

AC COUPLED OPERATIONS SCHMITT TRIGGER

w c o’ I
o_.{ ov
o—
-8V 1/2(8T16) 1
1/2(8T18)

SINE TO SQUARE WAVE CONVERTER

ov 4%,
1/2(8716)
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BIDIRECTIONAL ONE SHOT

8120

DIGITAL 8000 SERIES TTL/MSI

DESCRIPTION

The Bidirectional One Shot is intended for applications
where high speed low level signal processing is required.

The 8T20 is a Monolithic Building Block, consisting of a
high speed analog comparator, digital control circuitry, and
a precision monostable muitivibrator. The differential input
threshold voltage is between 4mV with respect to the
input reference level which may range from -3.2V to
+4.2V. For input frequencies up to 8MHz, the device may
be conditioned to act as a frequency doubler since it can
trigger on both positive and negative input transitions.

Timing pins permit using this device in a variety of appli-
cations where external control over pulse width is desirable.
Pulse width (t,,) is defined by the relationship t, =
CxRy Loge2. Pulse width stability is internally compen-
sated and virtually independent of temperature and Ve
variations, thus only limited by the accuracy of external
timing components.

An internal resistive divider is available on the chip to
provide a voltage of 1.4V (typ.). This output can be con-
nected directly to either of the comparator inputs as a
reference voltage when interfacing with TTL outputs.

ABSOLUTE MAX RATINGS

Input Voltage
Vee: +7
VEE: -7

LOGIC DIAGRAM

APPLICATIONS

DISC, TAPE AND DRUM READERS
DIGITAL COMMUNICATIONS RECEIVERS
SIGNAL CONDITIONERS

TRANSITION DETECTORS

INPUT/OUTPUT WAVEFORMS

-

Q

PEC=1 l | l I

NEC =0

Q

PEC=0 N I | I |
NEC=1 £

Q

PEC=1 I I | I | I | I
NEC=1

FEATURES

DIFFERENTIAL INPUT THRESHOLD = t4mV

PULSE POSITION ERROR = TYPICALLY <3ns

MAX. INPUT FREQUENCY =8 MHz

TRIGGERS ON POSITIVE AND/OR NEGATIVE .
TRANSITIONS

CONNECTED TO
+Vgo PIN 16

% _—D’+°
VREF

Vee
POSITIVE
EDGE CONTROL | st 7 EXTERNAL
lc R | COMPONENTS
' X X H
1
ol
12 14115
1
Q p—

13 3 Vee = (16) (+5V +5%)
& necaTIvE GND = (8)
EDGE CONTROL CLEAR () = Denotes Pin Numbers

:i}‘ VeE

(4) (-BV +5%)




SIGNETICS BIDIRECTIONAL ONE SHOT 8T20

ELECTRICAL CHARACTERISTICS (Over Recommended Temperature Range and Voltage)

LIMITS
CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS NOTES
1" Qutput Voltage (All Qutputs) 2.6 \% lout = -800uA
“0"” Output Voltage (All Outputs) 0.4 \% Iout =+16mA 8
DIFFERENTIAL INPUTS )
Input Threshold Voltage (V) 4 mV 10
Input Bias Current 125 uA Figure 5
Input Offset Current 2 uA _
Common Mode Input Volt, Range -3.2 +4.2 \% 12
DIGITAL INPUTS
“1" Input Current 40 uA Vi, = 4.5V
“0" Input Current
PEC. NEC -2.4 mA Vin =0.4V
Clear -1.6 mA Vi, =04V
Input Latch Voltage 5.5 \% Iin = 10mA 9
Reference Voltage (VRgF) 0.8 1.4 2.0 \ Pin 7 tied to Pin 6
Output Pulse Width, Fig. 1 10 40 ns Rx = 10K, Cx = Open 11
Output Pulse Width, Fig. 3 600 800 ns Rx = 10K, Cx = 100pf 11
Power Supply Current
Icc 55 mA | Vec=+5.25V
IEE -20 mA | Vce=-5.25V
Short Circuit Current (l.) -20 -70 mA
-— o —_— -—
Tp = 25°C, Vg = +5.00V, Vg = -5.00V
CHARACTERISTICS LIMITS TEST CONDITIONS NOTES
ot MIN. TYP. MAX. UNITS .
Output Frequency . 16 MHz Fig. 1, fj, =8 MHz 11
Propagation Delay (ton, toff)
Input to Q, Q 30 50 ns Fig. 2 1"
Input to A, A 30 50 ns Fig. 4 11
Clear to Q, Q 20 30 ns
NOTE:
1. All Voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.
2. All measurements are taken with ground pin tied to zero volts. )
3. Positive current is defined as into the terminal referenced.
4. Positive 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 based.
6. Manufacturer reserves the right to make design and process changes and improvements.
7. Output source current is applied through a resistor to ground.
8. Output sink current is supplied through a resistor to Vec.
9. This test guarantees operation free of input latch up over the specified operating supply voltage range.
10. The differential input threshold voltage (VT) is defined as the maximum DC voltage deviation from the reference level necessary to
trigger the one-shot.
11. Refer to AC test circuits.
12. Common mode voltages that are confined within the dynamic range as specified will not cause false triggering of the one-shot.
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SIGNETICS BIDIRECTIONAL ONE SHOT 8T20

AC TEST CIRCUITS
INPUT 2.6V OUTPUTS _
oo R T E—
I 2.6V '
!
| 10k Cx l
I Tuf -IT)PEN I 8459 |
e | inots s |
PULSE -~ T 15 14 12 1 I
GENERATOR 1 1 .L
—J6 | ==ct = 30pf |
500 To | [—-j— I
2 |LoAD = 1
SLlReuirt =,
10 —_—_———=—= =
LOAD CIRCUITS
r— 3 ! 2, 3AND 4 |
1 | sameastoap |
B 4 8 ! L CIRCUITT |
g | INPUT PULSE:
J_ l PULSE IN
4L ne F=8MH2/50% DUTY CYCLE
- = T -vce T tg =t = 10ns
€L INCLUDES PROBE AND JIG
. , CAPACITANCE
tR—e~] lq— — et
| | +200mV
90%  90% A Y
PULSE IN (5) 0% 10% e e —-200mV
15v X1sv
Q@
FIGURE 1
INPUT 2.6V OUTPUTS ——
o *Vee eor——— ]
I 2.6v '
Cx ' l
L P L] e |
= | inste
PULSE | ~ 6 15 14 12 " l
GENERATOR 5 1 1 .I_ [
S —e | ==cL =30t |
>
< 50Q 9 I I
L oz T |
SIRCUITT
- - || “toapcircuits —;
1 1 sameasiosp |
3 4 8 ! L __ _CIRCUIT 1 H
J- INPUT PULSE:
PULSE IN
4 4 L 1 F=5MHz/50% DUTY CYCLE
- - = -Vge ~ tR =t5 = 10ns

Cy INCLUDES PROBE AND JIG
CAPACITANCE

Wel o alta

— — — - +200mV
| M90% '20% % |
PULSE IN(5) 10% ) o\: WI 10% ~200mV

tpd+-—-.-: fe— —=
]
15V
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I
15V
|

i‘_ tod—
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FIGURE 2

169




SIGNETICS BIDIRECTIONAL ONE SHOT 8T20

AC TEST CIRCUITS (Cont‘d)

INPUT 2.6V +Vee OUTPUTS
o o

P
||H

PULSE GENERATOR g% ® M o2

IPwAA
g
2
(-
©
S S

_ ane LOAD
CoL =300t cipcuIT 1,
INPUT 2 —— = _ ]
T 10 = —— — —
PULSE GENERATOR 3 L l.o;'m3 cm%u:rs I
SAME ASLOAD |
%509 B, s M __ cReurm. a
INPUT PULSE:
R PULSE IN
— _—= = F=200KHz {(50% DUTY CYCLE)
- - - ~-Vee tr=ty=10ns
| , . INCLUDES PROBE AND JIG
—! 25 le— | CAPACITANCE
I — Y e — .
ov g 90% | 90% . ¥200
10%
PULSE IN(5) | —_——
tg—»] -— || g — ™ e—1y =
| 1_5\,' 0% 90%X| 3V
CLEAR (3) 10% 0%
PW | ov
1.5\ﬂ1.5v , \ / \
a1
FIGURE 3
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10 ————===0
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13 1 I samEasioap
4 8 L CIRCUIT 1 h
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= (T"M I‘———»hpdid—
I

* A
15V 15V
I

FIGURE 4
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SIGNETICS BIDIRECTIONAL ONE SHOT 8T20

INPUT BIAS CURRENT TEST CIRCUIT

+5V

-5V

FIGURE 5

”m
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RETRIGGERABLE ONE-SHOT

PRODUCT AVAILABLE IN 0°C TO +75°C TEMP. RANGE ONLY.

DIGITAL 8000 SERIES TTL/MSI

DESCRIPTION

The Signetics N8T22A is a direct pin-for-pin replacement
for the 9601 retriggerable one-shot. Triggering can be per-
formed on either the leading or falling edge of the input
signal through selection of the proper input terminal.

The inputs are level-sensitive making triggering independent
of signal transition times. Output pulse width is determined
by external timing components (Rx and Cx) with each trig-
ger pulse initiating a complete new timing cycle.

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LOGIC DIAGRAM

Vee
GND

(

)

*External Components

(14)
i (7)
Denotes Pin Numbers

oo

4)

Of

®

LIMITS
CHARACTERISTICS TEST CONDITIONS
MIN. TYP. MAX. UNITS
“1"" Qutput Voltage 2.4 3.4 \% lout= -960uA
0" Output Voltage 0.2 0.45 \ lout = 12.8mA
Input HIGH Voltage 1.9 ' \
Input LOW Voltage 0.9 A\
0" Input Current 1.6 mA Vin = 0.45V
1" Input Current 60 MA Vi, = 4.5V
Timing Resistor 5.0 50 X9
CStray - Maximum allowable 50 pF P13 to Ground
wiring capacitance
Tp =25°Cand Vg = 5.0V
LIMITS
CHARACTERISTICS TEST CONDITIONS
MIN. TYP. MAX. UNITS ’
Propagation Delay
Negative Trigger Input 25 a0 ns R, =5.0kQ, C, = 0
to True Qutput (tpd+) C = 15pf
Negative Trigger Input 25 40 ns R, =5.0k2,C, =0
to Faise Output (tpd—) C_ = 15pF
Min. True Output Pulse Width 45 65 ns Ry = 5.0k&2, C)< =0
Cy = 15pF
Pulse Width Variation 3.08 3.42 3.76 us Ry = 10k €2, CX = 1000pF
Short Circuit Current -10 -40 mA Vout =0V
Power Supply Current 25 mA Ve = 5.25V
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T22

NOTES:

1. Positive current is defined as into the pin referenced.
2. Unless otherwise noted, 10k$2 resistor placed between Pin 13 and VCC (Rx).
3. Manufacturer reserves the right to make design and process changes and improvements.

AC TEST FIGURE AND WAVEFORMS

TRIGGER INPUT/OUTPUT AND PULSE WIDTH

Q5.0v

Al

T

—I—O Vour

a2].

CL = 15pf
0—2
PULSE ;
GENERATOR | 8
3 8 TOVOUT
CL = 15pf
5061 0244 I
7 =
| |
Vin 15v 1.5V Vin 15V 1.5V
2 40ns—p-
(A AND Ag) 40ns 4 (81 AND B2)
—’L-tpdvﬂ Iq-tpd +-] l |
l 15V l 1.5V : e 1.5V
(TRUE) VouT. - > (TRUE)VoyT
}q— Ppw —bl
(COMPLEMENT) VoyT ! | | (COMPLEMENT) V5.
I e R
|<-uad—->1 H—W—-F!
WAVEFORM A. WAVEFORM B.
NOTES:
1. Pulse Generator has the following characteristics: ,
t, =ty = 10ns (10% to 90%), AMP. = 3V,
2. CL includes probe and jig capacitance.
3. For tpd+, tpd- and tpw (min.)
RX = 5k§2 £ 1%, CX = OPEN, PRR = 1TMHaz.
4. For Atpw: RX = 10kf2 + 1%, Cyx = 1000pF * 1%,

PRR = 200kHz.
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DUAL LINE DRIVER 8"'2 3

0°C to +75°C
DIGITAL 8000 SERIES TTL MSI

DESCRIPTION FEATURES

The 8T23 is a Dual Line Driver designed to meet all of the ® oyt = 59.3mA AT 3.11 VOLTS

requirements of the IBM System/360 1/0 Interface Speci- o UNCOMMITTED EMITTER OUTPUT STRUCTURE
fication for interface drivers. FOR PARTY-LINE OPERATION

® SHORT-CIRCUIT PROTECTION
SINGLE 5 VOLT POWER SUPPLY
® AND-OR LOGIC CONFIGURATION

The low impedance emitter follower output will drive ter-
minated lines such as coaxial cable or twisted pair. The
output is protected against accidental shorting by an in-
ternal clamping network which turns on once the output
voltage drops below approximately 1.5 volts. The un-

commited emitter output structure allows Dot-OR logic to LOGIC DIAGRAM WITH PIN LAYOUT

be performed as in ‘‘Party-Line’’ operations.

Multiple emitter inputs allow the 8T23 to interface with
standard TTL or DTL systems and the circuit operates 5
from a single +5 volt power supply.

(16)
(8)
Denotes Pin Numbers

Additional logic incorporated in the 8723 Dual Line Driver b
can be used during the power-up and power-down sequence-
to ensure that no spurious noise is generated on the line.

0]
zZ
o]
[ ]

CIRCUIT SCHEMATIC

Vee O +
<
< < %

AAA

A
VVN—

AAA
VvV

?
\

—O Vout

1353 o

AAA

GND O
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DIGITAL 8000 SERIES TTL/MSI — 8T23

ELECTRICAL CHARACTERISTICS (V¢ = 5.0V £ 5%, T =0°C TO +75°C)

LIMITS TEST CONDITIONS
AND GATE #1 INPUTS
CHARACTERISITCS MIN TYP MAX UNITS INPUT | OTHER | OF #2 | OUTPUT | NOTES
UNDER | INPUT AND
TEST GATE
0" Output Voltage +0.15 \ 0.8v 4.5V ov -240uA 7
“1" Output Leakage 40 LA ov ov ov 30V | 1,15
Current
0" Input Current -0.1 -1.6 mA 0.4V 4.5V
“1" Input Current 40 MA 4.5V ov
ELECTRICAL CHARACTERISTICS (V¢ = 5.0V, T = 25°C)
LIMITS TEST CONDITIONS
AND GATE #1 INPUTS
CHARACTERISTICS MIN TYP MAX UNITS INPUT |OTHER | OF #2 | OUTPUT | NOTES
UNDER | INPUT AND
TEST GATE
“1”" Output Voltage 3.1 \ 2.0V 2.0V 0.8v 59.3mA
12 20 nS 8,13
Turn-on Delay 15 25 nS 9,13
12 20 nS 8,13
Turn-off Delay 20 35 nS 9,13
Power/Current
Consumption
Output at 0" 315/ mW/ 0.8v 0.8v 0.8v 12,16
60 mA
Output at “1"" 150/ mwW/ 2.0V 2.0V 2.0V 12,16
28 mA
Input Latch Voltage 5.5 \Y 10mA Qv ov 1
“1" Output Current -100 -250 mA 4.5V 4.5V ov 2.0V 14
Input Clamp Voltage -1.56 \% -12mA 14

NOTES:

apwN o

diodes become forward biased.

6. Output source current is supplied through a resistor to ground.
7. With forced output current of 240UA the output voltage must not exceed 0.15V.
8

. RL =508 to ground.

9. Load is 5082 in parallel with 100pF.
10. Manufacturer reserves the right to make design and process changes and improvements.

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

12. Icc is dependent upon loading. I limit specified is for no-load test condition for both drivers.
13." Reference AC Test Circuit and Pulse Requirements.

14. Reference ""Typical Output Current vs. Output Voltage Curve’’.

15. Vge = 0.00V.
16. Voc =5.25V.
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. All voltage 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 is defined as into ‘the terminal referenced.

Positive 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




DIGITAL 8000 SERIES TTL/MSI — 8T23

AC TEST FIGURE AND WAVEFORMS

AC TEST CIRCUIT

GENERATOR

"
INPUTO 'O 30V ouTPUT
PULSE E

TYPICAL OUTPUT CHARACTERISTICS

PULSE REQUIREMENTS

— tdoff ' |
INPUT PULSE:
AMPLITUDE = 3.0V
PW.= 60ns (50% DUTY CYCLE) )
ty = t¢ < Sns (10% AND 90% MEASUREMENT POINTS)

Vge = 8.0V
Ta=25°C

!

OUTPUT CURRENT (mA)

!

\

\

v

v

v

OUTPUT VOLTAGE (VOLTS)

&V &V
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DIGITAL 8000 SERIES TTL/MSI — 8T23

TYPICAL APPLICATIONS

1/2(8723)

9581 COAX

1/3(8724) )
——_——— e ——
|
J— e
9
950 :: I
| —
| 1»~LJ—
T
L+
L J
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TRIPLE LINE RECIEVER

8124

DESCRIPTION

The 8T24 is a Triple Line Receiver designed specifically to
meet the IBM System/360 1/0 Interface Specification
(Fite No. S360-19). Each receiver incorporates hysteresis
to provide high noise immunity and high input impedance
to minimize loading on the driver circuit.

An input voltage of 1.7 volts or more is interpreted as a
logical one; an input of 0.70 volts or less is interpreted as a
logical zero as is an open circuited input.

The receiver input (R) of the 8T24 will not be damaged by
a DC input of +7.0 volts with power on or by a DC input of
+6.0 volts with power off in the receiver. The 8T24 will
also withstand an input of -0.15V with power on or off.

The 8T24 is fully compatible with TTL and DTL systems
and operates from a single 5 volt power supply. '

a1

LOGIC DIAGRAM WITH PIN LAYOUT

0°C TO +75°C
DIGITAL 8000 SERIES TTL/MSI

FEATURES

® BUILT—IN INPUT THRESHOLD HYSTERESIS*

® HIGH SPEED: Ty = ToFE = 20ns (TYPICAL)

e EACH CHANNEL CAN BE STROBED
INDEPENDENTLY

e FANOUT OF TEN (10) WITH STANDARD TTL
INTEGRATED CIRCUITS

® INPUT GATING IS INCLUDED WITH EACH LINE
RECEIVER FOR INCREASED APPLICATION
FLEXIBILITY

e OPERATION FROM A SINGLE +5V POWER
SUPPLY

* Hysteresis is defined as the difference between the input
thresholds for the ““1’ and “0’’ output states. Hysteresis
is specified at 0.4V typically and 0.2V minimum over the
operating temperature range.

(16)
(8)
Denotes Pin Numbers

Vce
GND

[

n
0 f1

(14)

(151 13}
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DIGITAL 8000 SERIES TTL/MSI — 8T24

ELECTRICAL CHARACTERISTICS (V¢ = 5.0V£5%, Tpa= 0°C TO +75°C)

LIMITS TEST CONDITIONS
CH
ARACTERISTICS MIN. | TYP. MAX. UNITS R S A B OUTPUTS NOTES
1" Output Voltage 26 3.4 \Y 1.70V | 45V | OV | OV -800uA 7
26 3.4 \Y 0ovVi0.7v| OV | OV -800uA 7
0" Output Voltage 0.2 04 \Y 0.70v | 1.7V} OV | OV 16mA 8
0.2 0.4 Y ov oV i1.7v| 1.7V 16mA 8
“0" Input Current v
Sn ) -0.1 -1.6 mA ov | 0.4v
An -0.1 -1.6 mA ov 0.4v
Bn -0.1 1.6 mA 0.4V
"1 Input Current
Rn 0.17 mA 3.11V
Rn 5.0 mA 7.0V
Rn 5.0 mA 6.0V 9
Sh 40 MA 3.11v | 45V
Ap 40 MA 45V| OV
Bn 40 UA oV |45V
ELECTRICAL CHARACTERISTICS (AT V= 5.0v AND Tp = 25°C)
LIMITS TEST CONDITIONS
CHARACTERISTICS MIN. | TYP. MAX. UNITS R S A B OUTPUTS NOTES
Turn-on Propagation 20 30 nS 13
Delay
Turn-off Propagation 20 30 nS 13
~ Delay
Hysteresis 0.2 0.4 \ 4.5V ov ov 11,12
Power/Current 315 380 mW
Consumption 60 72 mA 14
Input Latch Voltage:
S ‘8.5 \Y% 3.11V {10mA ov ov 10
A 5.5 \Y ov ov 10mA | 0OV 10
B 5.5 \" ov ov ov 10mA 10
Qutput Short Cireuit | g, 100 mA | 31v| ov | ov | ov
Current
Input Clamp Voltage
S -1.5 \% -12mA
A -1.5 \' -12mA
B -1.5 \% -12mA
NOTES:
1. All voltage measurments are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.
2. All measurements are taken with ground pin tied to zero volts. .
3. Positive current is defined as into the terminal referenced.
4. Positive logic definition: “UP’ Level = /1", “DOWN"’ Level = ““0Q"".
5. Precautionary measures should be taken to ensure current limiting in accordance with Absolute Maximum Ratings should the
isolation diodes become forward biased.
6. Manufacturer reserves the right to make design and process changes and improvements.
7. Output source current is applied through a resistor to ground.
8. Output sink current is supplied through a resistor to V.
9. Vc¢c = 0.00v
10. This test guarantees operation free of Input latch up over the specified operating supply voltage range.
11. Hysteresis is defined as the voltage difference between the R input level at which the output begins to go from “O* to “*1*' state
and the level at which the output begins to go from ““1’' to /0"
12. See Hysteresis test circuit.
13. Refer to AC test circuits.
14. Ve = 5.25V.
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DIGITAL 8000 SERIES TTL/MSI — 8T24

CIRCUIT SCHEMATIC

Ivcc
. e A AN
A A Ao
58
3 2
T 1

O—
S
Vee
4 —0
t
4K
AA
vy
J—}: AN~ ‘/

A
7

> S >
2 : 3
b3 pg b2

AC TEST CIRCUIT AND WAVEFORMS

MONITOR
INPUT PULSE J
1 16
SWITCH 1 2 15
PULSE o 3 .
GENERATOR T ! SWITCH 2 8450 26V
4 13 O
3 2 DU.T.
510 ? 5 12
I 3
6 M
7 10
8 9
= = = 3 Receivers in the package.
Test each Receiver using switch
positions as shown in Table |.
R TABLE |
fe— W — input Pulse: Recelver no. Posftion _
| ] Amplitude = 2,6V Switch 1 Switch 2
- . Pulse width = 200nS Recelver 1 1 S
puT ' (50% Duty Cycle) Receiver 2 2 2
| tr = tf = 5nS (10% to 90%) Receiver 3 3
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DIGITAL 8000 SERIES TTL/MSI — 8T24

HYSTERESIS TEST CIRCUIT

Vee-= 5.0V Verify in each of three (3) positions of S; (Figure 1) that
the following occurs per Figure 2,
TRACER
CURVE 1. Vyxand V, must be between 0,7V minimum and 1,7
TEK. 575 17° 2
maximum,

44 1® 3 2. Hysteresis = V, -V,
— 11 14 R INPUT
I 10
1 6 Vout I
112 7 c
— 1 9 = 33t
— 2 13 B

8 _] 'Lm,,f

I T .

4 o} oV vy vy v
- OUTPUTS 1581
TYPICAL APPLICATION
1/2(8T23) 1/3(8T24)
P o — —— — —_ ———— o ——— — — — 1

950 COAX I
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QUAD BUS DRIVER/RECEIVER 8"'26

0°C TO +75°C
DIGITAL 8000 SERIES TTL/MSI
DESCRIPTION LOGIC DIAGRAM

The 8T26 bus driver/receiver contains four pair of invert-
ing logic gates along with two buffered common enable
lines.

Both the driver and receiver gates have tri-state outputs
and PNP inputs. Tri-state outputs provide the high switch-
ing speeds of totem pole TTL circuits while offering the
bus capability of open collector gates. PNP inputs reduce
input loading to 200 ¢ A maximum.

A logic “1’" on the bus enable (B/E) input allows input
data to be transferred to the output of the driver, while

a logic “0" will force the output to a high impedance el o 16 vee
state and will also disable the PNP resulting in negligible

input load current. The driver gate will sink 50mA of

current with a maximum VCE of 0.45V. 2 15
Rout 0— ——o0< }75/5

The receiver gate is enabled by a logic 0" on the input

en.a'ble (I/E} pin and provides 16mA current sink cap- DOUTE._QO__ —o >_“R0UT
ability;

FEATURES [N . 13

® SCHOTTKY-CLAMPED TTL —o —Dout
® PROPAGATION DELAY = 17nS (MAX.) Rout = O ?‘12

® TRI-STATE OUTPUTS — N
® PNPINPUTS 9 6 1

@ 40mA CURRENT SINK CAPABILITY °°”T"‘ﬁ°_ T°$—R°“T
& SBD* INPUT CLAMPS ;

*SCHOTTKY-BARRIER-DIODE N— —o>—200u7
APPLICATIONS )

® HALF-DUPLEX DATA TRANSMISSION anpl L n

® ROUTING DATA IN BUS-ORIENTED SYSTEMS
® HIGH CURRENT DRIVERS

(16)
(8)
Denotes Pin Numbers

Vee
GND

()
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T26

ELECTRICAL CHARACTERISTICS (Vcc =5.0V +5%, Ta = 0°C to 75°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITION
1{0)in Input “0” current (All Inputs) —200 - pA Vin = 0.4
1 {1)in Input ““1” current Pins1,4,7,9,12,15 25 KA Vin =5.25
V{0)in input (0) Threshold voltage 0.85 Volts
V{1)in Input (1) Threshold voltage 2 Volts
V{lout Output (1) voltage Pins 3,6,10,13 2.6 3.3 Volts lout = —10.0mA
V{lout Output (1) voltage Pins 2, 5,11, 14 2.6 3.3 Volts lout = —2.0mA
V{0)out Output (0) voitage Pins 3,6,10,13 0.2 0.45 Volts lout = 50mA
V{(0lgut Output (0) voltage Pins2,5,11,14 0.2 0.45 Volts lout = 16mA
H)off Output (1) off/Leakage current 100 A Vout = 2.6V
HO)off Output (0) off/Leakage current —-100 A Vout = 0.45V
Vein Input/Clamp/Voltage -1.0 Volts lin = —BmA
Iso Output (1) short circuit current - - Pins 3, 6, 10, 13 —50 —-150 mA Vo = 0 Volits*
lso Output (1) short circuit current - - Pins 2,5, 11, 14 -30 -75 mA Vo = 0Volts*
lce Power supply current 80 mA Vee =5V

Ta =25°C, Vec = 5.00V
SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITION
Ton Turn on delay Pins 2,5, 11, 14 10 nsec 30 pF, 300 ohm
Toff Turn off delay Pins 2,5, 11, 14 15 nsec 30 pF, 300 ohm
Ton Turn on delay Pins 3,6, 10, 13 17 nsec 150 pF, 100 ohm
Toff Turn off delay Pins 3,6, 10,13 17 nsec 150 pF, 100 ohm

*Do not ground more than one output at a time.

TYPICAL APPLICATION

Bl DIRECTIONAL DATA BUS

r—— - = | r——_—--"" A
I | | —E |
REC. o o | REC.
out [ ! —0 ourt
! Cﬁ | : |
| | | |
BUS BUS
wn o—1 T ]' T o Oy
i [ ' _E)___FL
REC | | REC.
out © | | , | out
| 1 | I | | |
ool , e
I | | | |
REC. ! o I | @ l REC
out ] | | | | out
(. I | ||
RS |
BUS | |- | BUS
o -0 -0
N T | 1 | T
| | N . '
| | REC.
| ouTt
| I I | b
| Ly [ o BUS
! T ! &
| | |
1 1 Lol
| | A |
OTHER 8726 S o e | ]
OR BUS-ORIENTED
CIRCUITS
o
LOGICAL 1" TRANSMIT LOGICAL “1” = ACTIVE  LOGICAL “0” = ACTIVE
LOGICAL “0” RECEIVE LOGICAL “0" = HI-2 LOGICAL “1” = Hi-2
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SECTION
SCHOTTKY 828 MSI

DESCRIPTION

Series 82S Schottky TTL circuits are implemented with
Schottky-barrier-diode clamping to achieve ultra-high
speeds previously obtainable only with emitter-coupled
logic, yet they retain the desirable features of, and are
completely compatible with, most of the popular saturated
logic circuits. Schottky TTL circuits currently offer the
best speed-power product of any high-speed logic family.

Schottky-barrier-diode clamping prevents transistors from
achieving classic saturation and thereby effectively elimi-
nates excess charge storage and subsequent recovery times.
These recovery times contribute significantly to overall
propagation delays experienced with saturated digital-logic
circuits.

The Schottky-clamped transistors are formed by using
Schottky-barrier-diodes in parallel with the base-collector
junctions. This is realized physically by depositing metal
over the base and N region of the collector forming a
metal-silicon diode. The effect of this diode, which has a
lower forward voltage than the collector-base function is to
hold the transistor out of saturation by diverting most of
the excess base current. The reduction in stored-charge plus
the use of smaller geometries results in a major improve-
ment of switching characteristics.

By eliminating gold-doping normally employed in conven-
tional TTL processing to reduce storage time, PNP tran-
sistors can be used to advantage by the circuit designers.

In 82S MSI, PNP transistors are used to reduce input
loading as illustrated in Fig. 1. Maximum low level input
current is specified at 400 uA which allows the systems
designer to upgrade existing designs without encountering
fanout limitations.

FEATURES
e 3ns TYPICAL GATE PROPAGATION DELAY

e 20mW PER-GATE TYPICAL POWER DISSIPATION

e LOW LEVEL INPUT CURRENT (PER UNIT LOAD =
AmA (MAX.)

EASE OF SYSTEM DESIGN

e FULLY COMPATIBLE WITH SERIES 8000, 54/74
TTL, AND MOST DTL

e SCHOTTKY-DIODE-CLAMPED
SYSTEM DESIGN

e TERMINATED, CONTROLLED-IMPEDANCE LINES
NOT NORMALLY REQUIRED

INPUTS SIMPLIFY

e LOW OUTPUT IMPEDANCE: PROVIDES LOW AC
NOISE SUSCEPTABILITY AND DRIVES HIGHLY
CAPACITIVE LOADS

185

Vee

Figure 1

ABSOLUTE MAXIMUM RATINGS (Over operating

free-air temperature range unless otherwise noted)

SUPPLY VOLTAGE V¢ +7V
INPUT VOLTAGE +6V
OUTPUT VOLTAGE +7V
OPERATING FREE-AIR

TEMPERATURE RANGE 0°C to 76°C



186



8-INPUT mmm' 82S30

MULTIPLEXER

DIGITAL 8000 SERIES SCHOTTKY TTL/MSI |

DESCRIPTION TRUTH TABLE

T:e g—lTput IDigsita'l I\'/ILllltiple).(erh is };che Iogicfa.| eq.uivaler?t ADDRESS DATA INPUT - OUTPUT
of a single-pole, 8 position switch whose position is speci- 82530
A A A I7ll1gllgila|lz |2 |1}l INH |
fied by a 3-bit input address. G D B A B il Il I e f
0 0 0| x| x{x| x| x|x]|x]1 0 1 0
0 0 1T x| xpx| x| x|x]1]x 0 1 0
The 82S30 incorporates an INHIBIT input which, when ol 1 0! x| x| x| x|[xt1]x|x]| 0 1 0
low, allows the one-of-eight inputs selected by the address 0| 1 1T x| x| x| x|1]x|x{x| O 1 0
to appear on the f output and, in complement, on the f T1 0] 0 x| x{x| T]x|x|x{fx| 0 [1 Y
output. With the INHIBIT input high, the f output is un- PO T ixpxptixpxix)xpx| 0 |1 0
conditionally low and the f output is unconditionally high. 1 1 0 1 x| Tpxp x)xix|x|x 0 1 0
1 1 1 T x| x| x| x|{x]|x|x 0 1 0
0 0 0 | x| x|x|x|x|x]|x|O0 0 0 1
ol o] 1| x}x|x|x|x|[x}|ojx| o |0 1
0 1 0| x| x|[x] x| x]0]|x}x 0 0 1
0 1 T | x| x| x| x[0}jx]|x|x 0 0 1
FEATURES 1 0 0 | x{x|x]O0fx}]x]x|x o] 0 1
® SCHOTTKY-CLAMPED TTL STRUCTURE TLO T x| xf0px)xx)x|x| 0 101 1
e PNP INPUTS 1 1 0 | x| O0jx| x| x|x]x]|x 0 0 1
1 1 110 xi{x| x|x|x|x|x| 0 |0 1
® DIRECT OUTPUT INHIBIT x | x| ox | x| xix] x|x]|x]|x|x 1 0 1
® 82830 CAN REPLACE 9312 FOR HIGHER SPEED x = don't care ‘
LOGIC DIAGRAM
82830
. (5=
Wo—/————— \
- A/
's0 )
® r= A
'sO )
5) i
4o ™
@ ./
130
|2°(3i
2) -
1o 7
{14)
,oc('l)
f
(15)
1 {12) (13) (10)
Ag Ay Ay INHIBIT
Vge = (16)
GND = (8)
() = Denotes Pin Numbers
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 82530

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature and Voltage)

LIMITS TEST CONDITIONS
DATA INPUT
CHARACTERISTICS MIN | TYP | MAX | UNITS Aq Az A3 | INH In OUTPUTS | NOTES
1" Output Voltage, Output f 2.7 \ * ox * 108V 2.0V —1.0mA 6,11
Output f 2.7 \' * * * 120V * —1.0mA 6,11
‘0" Output Voltage 05 \ 0.8v| 0.8V | 0.8V| 0.8V 0.8v 20mA 714
“1"" Input Current
[Inputs An, Iy 10 uA 45V]45V | 45V 4.5V
Input INH 10 MA : 4.5V
‘0" Input Current
An, In, INH —400 uA 05V|05V | 05V 0.5V
Ta = 250C and Vg = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS DATA INPUT | OUTPUTS | NOTES
MIN | TYP | MAX | UNITS A A A | INH In f f
Propagation Delay 20 ns
Aptof
AptoT 17 ns 8
In to T 12 ns 8
INHto T 16 ns 8
Power Consumption/Supply Current 62 mA 45Vv|45V | 45V|45V ov 1"
Output Short Circuit Current
Output f —40 -100 mA ov | ov oV | oV 45V ov
Output T —40 —100 | mA ov|ov | ov |oV ov oV
Input Clamp Voltage —1.2 \% —-18} —-18 | —18 [—18 12
mA | mA mA | mA
*See Truth Table for Logical Conditions
NOTES: . . .
6. Output source current is supplied through a resistor to
ground.
1. All voltage measurements are referenced to the ground 7. Output sink current is supplied through a resistor to Vcc.
terminal. Terminals not specifically referenced are left 8. Refer to AC Test Figures.
electrically open. 9. Manufacturer reserves the right to make design and process
2.  All measurements are taken with ground pin tied to zero volts. changes and improvements.
3. Positive cu".em is_d.efined ,a,s ir,l,to the termi?a,l, re,f'erencec!; 10. By DC tests per the truth table, all inputs have guaranteed
4 t:‘s,';"“l 'fg,'f" definition: “UP” Level = 1", "DOWN _ thresholds at 0.8V for logical “0" and 2.0V for logical 1",
5.  Precautionary measures should be taken to ensure current 11, All I, data inputs are at OV, Ve = 5.25V.
limiting in accordance with Absolute Maximum Ratings 12. Connect an external 1K resistor from Vg to the output

should the isolation diodes become forward biased. .

AC TEST FIGURE AND WAVEFORMS

terminal for this test.

Vee sV
lo Ry = 2800
3]
12 F
13 CL=15pF
1.
SEE 4 I sV

INPUT PULSE:
PRR = 1MHz

tR=t= 2.5ns INH
PW = 50ns J_
ALL DIODES ARE IN3064 =
CL INCLUDES PROBE & JIG CAPACITANCE
__{ R I._ _.{ Y
————— v
20% 20%
15V o 15V
10% . 10%
INPUT (PG} J Ton ')k—w
| |
INVERTING OUTPUT TorF vio
F
15V . 18V
' |
TorF — — — —voo
=

7( 15V Sk 15V
NON-{NVERTING OUTPUT Voo
F

TEST TABLE
TEST INPUTS OUTPUTS
NO. [Ag A7 [Az [INH[Tg[11[12[13]1a |15 |16 |7 | E | F
1 lpclofofo|o|1]{o]|olojofofo]| T|T
2 [olpcg|o| o lojof1|oflojo|ojo]| T

3 [o|olpc| o lofofofo|1]ofofjo]| T

4 |ol1]|1]pc]|ojo]ofofo|1|ofo| T

5 [1]1]1]0|ojolofo|olojofPe] T

"1" =27V 0" = GROUND
NOTE:

1. A.C. TEST JIGS MUST NOT HAVE ANY SWITCHES.

2. A.C. TEST JIGS MUST HAVE LESS THAN 1/8 INCH LEAD
LENGTHS FROM PACKAGE PINS.
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2-INPUT 4-BIT DIGITAL
MULTIPLEXER

82533

DIGITAL 8000 SERIES SCHOTTKY TTL/MSI

DESCRIPTION

These devices are 2-input, 4-Bit Digital Multiplexers de-
signed for general purpose data-selection applications.

The 82S33 features non-inverting data paths; and, the
825834 features inverting data paths.

The 82S34 has open collector outputs which permit direct
wiring to other open collector outputs (collector logic)
to vyield ““free” four-bit words. As many as forty four-bit
words can be multiplexed by using twenty 82S34's in the
WIRED-AND mode.

The inhibit state Sg = Sq = 1 can be used to facilitate
transfer operations in an arithmetic section.

LOGIC DIAGRAM

82534

FEATURES

® SCHOTTKY-CLAMPED TTL STRUCTURE
® PNP INPUTS

e OPEN COLLECTOR OUTPUTS (82534)

e INHIBIT STATE

- 82833
,‘ Ag  Bp Ay By Ay By Az B3
v 2m a2 P® 9© Puo Pan Tus; (14
wo— Do So [S1 [ fa
$q
o L L] 5 o | o8
1 0 A
0 1 B
1 1 1]
) (@) (12 (13)
fo fy [ i3 VCC = (16)
GND = (8)
( ) = Denotes Pin Numbers
82834
Ap B A By Az B2 Az B3
s 9(1) ?(2} 0(6) 015) ?(10) ?(11) Tns) {14}
gL So | S1 | fn
510 | | | 1] 0 B
1 o | A
0 1| B
1 1 1
I E Vee = (16)
P " 2 1) B GND = (8)
( ) = Denotes Pin Numbers
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 82833/34

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature and Voltage)

INVERTING OUTPUT

TING OUTPUT

2. A.C. TEST JIG’'S MUST HAVE LESS THAN 1/8 INCH LEAD LENGTH
FROM PACKAGE PINS.

TEST CONDITIONS
CHARACTERISTICS LIMITS INPUTS OUTPUTS | NOTES
MIN [ TYP | MAX |UNITS Anp Bp So $1
1" Output Voltage {82833) 2.7 \ 2.0v 2.0V o8V 0.8v —1mA
0" Output Voltage (82S33) 0.5 \ 0.8V 2.0V 2.0V 0.8V 20mA
0" Qutput Voltage (82534) 05 \ ov 2.0V 0.8v 0.8V 20mA
1" Output Leakage Current (82S34) 250 uA 2.0V 2.0V 2.0V 2.0v 5.5V
0" Input Current (ALL) 400 uA 0.5V 0.5V 05V 0.5V
“1"" Input Current (ALL) -10 uA 4.5V 45V 45V 4.5V
Output Short Circuit Current (82833) | —40 —100 mA 5V 5V ov ov ov
Input Clamp Voltage (ALL) —-1.2v| Vv —18mA | —18mA | —18mA | —18mA
Ta= 25°C and Vg = 5.0V
TEST CONDITIONS
CHARACTERISTICS LIMITS INPUTS OUTPUTS | NOTES
MIN | TYP| MAX UNITS Ap Bp So S1
Power/Current
Consumption:
82833 305/58 | mW/mA ov ov 14
82834 265/50 | mW/mA ov ov 14
82833/34 Turn-On/Turn-Off Times
Ap, By to fp 12 ns 8,13
Sg to fp 20 ns 8,13
Sqtofp, 18 ns 8,13
AC TEST FIGURE AND WAVEFORMS
82533 LOAD CIRCUIT 82534 LOAD CIRCUIT
Vee
So
St
A
B0
A
Bt
Az
B2
Az
83
INPUT PULSE: ‘L
.PRR = 1MHz =
tg=1=25ns
PW = 50ns TEST TABLE
:t &Nnc‘ggéz:::o:a”s:me CAPACITANCE TEST INPUTS OUTPUTS
NO. [Sp [S1 |Ag[Bg |Aq1|B1]A2 |B2|A3 |B3 |Fo [F1|F2 [F3
1 Jpglo{1jol1{o]1jo]r]o]T
2 lpglO|t1|O]1]jo]1]o]1]jo T |T|T|T
3 |pG|OJO[T |0 1[0 ]T]0]1 T
4 |1fpG|1]O0JiJlo[1lo[1 ][0 T
5 |olojojpG(o|o[o|ofofo [T
6 |o|1]0]/o0]olPG]Oj0]0]0O T
7 |1]0]/ojo|0|0(PG|0OJO |0 T
8 |{1/0l0]lojlojo|o]olrPG|O T
. . “1" =27V “0" = GROUND
—~nb— e __ ”
15 ‘v NOTE:
F W \ .C. X .
NPUT 4G 10% | 10% o 1. A.C. TEST JIG'S MUST NOT HAVE ANY SWITCHES.
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QUAD EXCLUSIVE-OR ELEMENT 8234]

DIGITAL 8000 SERIES SCHOTTKY TTL /MSI

DESCRIPTION FEATURES
The 82S41 contains four independent gating structures to ® SCHOTTKY-CLAMPED TTL STRUCTURE
perform the Exclusive-OR function on two input variables. ® PNP INPUTS

The output of the 82541 employs the totem-pole structure
characteristic of TTL devices.

LOGIC DIAGRAMS

82541 QUAD EXCLUSIVE-OR

Al B | f
o [o o
110 |1
o |1 |1
110
Vee = (14)
GND = (7)

Denotes Pin Numbers

NOTE: Pin-Out for Dual In-Line Package Only

191



SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 82541
ELECTRICAL CHARACTERISTICS
LIMITS TEST CONDITIONS
INPUTS NOTE
S
CHARACTERISTICS MIN. TYP MAX UNITS A B OUTPUTS
Output ‘1" Voltage 2.7 \% 2.0v 0.8v —1mA
Qutput “0" Voltage 0.5 \% 2.0V 2.0V 20mA
Input 1’ Current 10 uA 4.5V 45V 11
Input “0” Current —800 KA 0.5V 0.5V 12
Power/Current Consumption 290/55 mW/mA 13
Output Short Circuit Current —40 —100 mA —18mA ov 13
Input Clamp Voltage -1.2 \' —18mA
Ta = 25°C and Ve = 5.0V
LIMITS TEST CONDITIONS
INPUTS
CHARACTERISTICS NOTES
MIN TYP MAX UNITS A B OUTPUTS
Turn-On/Turn-Off Times 10 ns 9
6. Measurements apply to each gate element independently.
NOTES: 7. Output source current is supplied through a resistor to ground.
1. All voltage measurements are referenced to the ground terminal. 8. Output sink current is supplied through a resistor to Vcg.
Terminals not specifically referenced are left electrically open. 9. Refer to AC Test Figure.
2. All measurements are taken with ground pin tied to zero volts. 10. Manufacturers reserves the right to make design and process
3. Positive current flow is defined as into the terminal referenced. changes and improvements.
4. Positive NAND logic definition: 11. A and B are tested separately. When A is 4.5V, B is OV, and
"UP" Level = 1", “"DOWN"’ Level = "'0". vice versa.
5. Precautionary measures should be taken to ensure current limit- 12, A and B are tested separately. When A is 0.4V, B is 5.25V, and
ing in accordance with Absolute Maximum Ratings should the vice versa.
isolation diodes become forward biased. 13. Vcg = 5.25V.
AC TEST FIGURE AND WAVEFORMS
Vee ouTPUTS sv
| RL-2800 |
ko Fo } |
. L !
Lo Iy
- Rt | L ooty =
S ] | vyt
INPUT PULSE: SAME AS L oAD 1CUIT 1’ TEST TABLE
R e < L TEST INPUTS QUTPUTS
W o 5oms NO. [Ag [Bo[A1[B1[Az [B2]A3[B3 |Fo [F1|F2]F3
ALL DIODES ARE 1N3064
€| INCLUDES PROBE & JIG CAPACITANCE 1 oOjolo|pPG[O]O|O}O T
2 |opg{of[ofolofJofo |T
3 |[oJojolpGlo o]0 ][O T
4 {olofofofofrc]o]o T
5 (0]olo[ofo]ojo]rG T
6 |[pGlo|oJo[o[oJofo T
7 JoJojJo]JoloJo]rc|o T
1" =27V "0" = GROUND
_’|"‘|‘_ _’|“ T _w NOTE:
Zlf :3% 9?§V5§ 1. A.C. TEST JIGS MUST NOT HAVE ANY SWITCHES.
10% . - e P10 2. A.C. TEST JIGS MUST HAVE LESS THAN 1/8 INCH LEAD
INPUT (PG) Ton ov LENGTH FROM PACKAGE PINS.
INVERTING QUTPUT ~ Tors V10
| 15V 15v
D) | .
. [,
l - Ton| F —_— —Vi0
%LEV %1.5V
NON-INVERTING OUTPUT Voo
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BINARY.TO-0CTAL DECODER| Q9 G B ()

BCD-TO-DECIMAL DECODER

DIGITAL 8000 SERIES SCHOTTKY TTL/MSI

DESCRIPTION

The 82S50 and 82S52 are gate arrays for decoding and
logic conversion applications.

The 82S50 converts 3 lines of input to a one-of-eight
output. The fourth input line (D) is utilized as an inhibit

FEATURES

82552

® SCHOTTKY-CLAMPED TTL STRUCTURE

® PNP INPUTS

® [INHIBIT INPUT FORCES ALL OUTPUTS

HIGH (82550)

to allow use in larger decoding networks. ® 82852 CAN REPLACE 9301 FOR HIGHER SPEED
The 82552 converts a 4 line input code (with 1-2-4-8
weighting) to a one-of-ten output as shown in the Truth
Table.
The 82S52 is a direct replacement for the 9301 with all
outputs being forced high when a binary code greater
than nine is applied to the inputs. The selected output
is a logic 0",
LOGIC DIAGRAMS
82S50 82852
__._‘f__]D_n‘)
= e Ly —
R ) ) (15 D"T{;
m 1 {1 —T 2
e = | 2 — an
+ 1 (10)
. T 2 a! L‘% >——:‘_j'_:))_s‘c
l Ludrjﬁﬁ I ‘;: ©
5 oot P>o = ),
P =3 ey
,_—;DL(;; (’4,
ot P> 1D @ _ —
v =(14) @ Vee = (16) N = s
Gﬁ% = (7) GND = (8) i —D_“;)o
( ) = Denotes Pin Numbers ( ) = Denotes Pin Numbers | ';71
*NOTE: PIN-OUT FOR DUAL IN-LINE PACKAGE ONLY *NOTE: PIN-OUT FOR DUAL IN-LINE PACKAGE ONLY

TRUTH TABLE y

OUTPUT STATES

INPUT STATE

82850

828652

w

- O - 0O =0 =2 0=20=20=0=0|>
- N 0O0=R=200==200-=0c0|n

S moaaasasa000000OO0O0|Qg
TN TP = 3 I~

P PQ /G PO PG N = T N

- e w0000 =B ama0000[0
U I = Sy (Y

B e W . e e e

SO N SN o T G
Y o T S gy Y-
SO U VN = e SO Y. )

Y = T SOOI BN

I = TS -
e & A O aa o]
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 82550/82S52

ELECTRICAL CHARACTERISTICS

(Over Recommended Operating Termperature and ‘Voltage)

LIMITS
CHARACTERISTICS A B C D OUTPUTS | NOTES
MIN TYP MAX UNITS
1" Qutput Voltage 2.7 \ —1mA 10
“0"” Output Voltage 0.5 \% 20mA 10
1" Input Current
A,B,C,D 10 KA 4.5V 4.5V 4.5V 4.5V
*0" Input Current (ALL) —400uA| mMA 0.5V 0.5V 0.5V 0.5V
TA = 25°C and Ve = 5.0V
LIMITS
CHARACTERISTICS A B Cc D OUTPUTS | NOTES
MIN TYP MAX UNITS
Turn-on Delay tgn T ns 8
Turn-off Delay toff i 16 ns 8
Power/Current Consumption [ n
(82550 Oniy) 380/72 |mW/mA | 5.25V | 5.25V 5.25V ov "
(825852 Only) 450/85 | mW/mA
Input Clamp Voltage —-1.2 \% —18mA [ —18mA | —18mA | —18mA
Output Short Circuit Current (ALL) | —40 —100 4.0V 4.0V 4.0V 4.0V ov 11
NOTES:
1. All voiltage measurements are referenced to the ground terminal. 7. Output sink current is supplied through a resistor to Vgc.
Terminals not specifically referenced are left electrically open. 8. Refer to AC Test Figure.
2. All measurements are taken with ground pin tied to zero volts. 9. Manufacturer reserves the right to make design and process
3. Positive current flow is defined as into the terminal referenced. changes and improvements.
4. Positive logic definition: 10. Inputs for 1" and ‘0’ output voltage test is per TRUTH

“UP’’ Level =""1'. “DOWN" Level = ""0".
5. Precautionary measures should be taken to ensure current limit-

table with threshold levels of 0.8V for logical ““0’ and 2.0V for
logical “*1"".

ing in accordance with Absolute Maximum Ratings should the 11. Vg = 5.25V.
isolation diodes become forward biased.
6. Output source current is supplied through a resistor to ground. *
82850 Vee OUTPUTS 5V
ooo?o
TEST TABLE
TEST INPUTS OUTPUTS
A ° NO. {A(B|(C(D(0}!1/2(3}14|{5 67
X 1 {1]1]eclo T
SEE 8 3 2 |1 ]1]PG|O T T
TEST
TaBLEL | 4:( L | 3 [pG[1]0 0O TT'r -
5114 e LOAD CIRCUITS | 4 0PGj1 |0
o | — 2,3,4,5,6,7AND8 | 5 000 |PGIT
D 744 SAME AS LOAD CIRCUIT 1 5 7 o |pGl O T T
INPUT PULSE: —‘ I
PRR = 1 MHz
weys2sm L b e 4 “1"=27V  “0"=GROUND
PW = 50ns
ALL DIODES ARE 1N3064
Cy INCLUDES PROBE & JIG CAPACITANCE
Vee oUTPUTS
82552 T OOT?OOOOTT
0 ¢
A 1 TEST TABLE
2 TEST INPUTS OUTPUTS
B 3 NO. [A(B|C|D|D|1]|2|3 4|5|6|7|8]|9
PULSE TSEESET 4 L r
ENERATOR| e . 2 | 1 0 {0 |PG| O T
son 7_b L/ LOAD CIRCUITS | 2 |pg|1]0]0O TIT ||
2,3,4,5,6,7,8 9AND 10
5 JH e sasssisamns | 3 lTofojolee|T T
o |4 | 4 [ 1 [0]PG[O T T
1 T e ] 5 |1 {PGlo]1 T
= = 6 |PG|[1]1(0
» " =27V “0" = GROUND
IRi‘—- -—»{‘4
—_—l 90% o N | v
15V 15V NOTE:
10% W N 10% 1. A.C. TEST JIGS MUST NOT HAVE ANY SWITCHES.
INPUT (PG) Ton ov o
|<—> | 2. A.C. TEST JIGS MUST HAVE .LESS THAN 1/8 INCH LEAD
INVERTING OUTPUT Tore V1o LENGTH FROM PACKAGE PINS.
! 15V | 1.5V
i I
ToFF — — — —Voo
|._— ] TDN|._>¥_
—_—— —Vi0
7‘1,5V %LEV
NON-INVERTING OUTPUT Voo
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9-BIT PARITY GENERATOR
AND CHECKER

DIGITAL 8000 SERIES SCHOTTKY TTL/MSI

DESCRIPTION

The 82S62 9-Input Parity Generator/Parity Checker is a
versatile MSI device commonly used to detect errors in
data transmission or in data retrieval. Two outputs (EVEN
and ODD) are provided for versatility. An INHIBIT input
is provided to disable both outputs of the 82562. (A logic 1
on the INHIBIT input forces both outputs to a logic 0.)

When used as a Parity Generator, the 82562 supplies a
parity bit which is transmitted together with the data word.

At the receiving end, the 82562 acts as a Parity Checker

and indicates that data has been received correctly or that
an error has been detected.

LOGIC DIAGRAM

FEATURES
® SCHOTTKY-CLAMPED TTL STRUCTURE

EVEN/ODDPARITY OUTPUTS
INHIBIT INPUT
PNP INPUTS

82862

INHIBIT

Q18

EVEN
o QUTPUT

oDD
QUTPUT

:D&—Ji)’—___o

(9}

Vee
GND

Bowon

Odd =

(14)
(7

Denotes Pin Numbers

LOGIC EQUATIONS:

Py @P,®P3® Py, Pg®PgePyePg®Pg

Even =

P1@®Pp®P30P,® Pg e PgePyoPgoPg

NOTE: Pin-Outs shown for Dual In-Line package only

195

82562




SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 82562

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature and Voltage)

1. A.C. TEST JIGS MUST NOT HAVE ANY SWITCHES.

TEST
LIMITS CONDITIONS OUTPUTS
CHARACTERISTICS INHIBIT NOTES
MIN | TYP | mMAX | uniTs | DATA INPUT UNDER TEST
UNDER TEST
1" Output Voltage
Even 2.7 \Y% ov 8V —1mA
Odd 2.7 \% 2.0v .8V —1mA
0" Output Voltage
Even 0.50 \" 2.0V .8V 20mA
Odd 0.50 \% ov 8V 20mA
‘0" Input Current
Data Inputs P1—Pg -800 MA 0.5V
Data Input Pg -1.2 mA 0.5V
Inhibit —800 pA ' 0.5V
“1" Input Current
Data Inputs 10 LA 4.5V
Inhibit 10 MA 4.5V
Power/Current Consumption 355/67 | mW/mA 1
Output Short Circuit Current —40 —100
Even —40 -100 mA ov ov ov 11
Odd —40 -100 mA 4.0V ov ov 11
Ta = 25°C and Ve = 5.0V
LIMITS CcoO NTDEITI-ONS
OUTPUTS
CHARACTERISTICS INHIBIT UNDER TEST NOTES
MIN |' TYP MAX UNITS UNDER TEST
Turn-on/Turn-off Times
Pq — Pg to Even 23 ns Pulse 8
Pq — Pg to Odd 28 ns Pulse 8
Pg to Even 12 ns Pulse 8
Pg to Odd 18 ns Pulse 8
Inhibit to Even 9 ns Puise 8
Inhibit to Odd 9 ns Pulse 8
NOTES:
1. All voltage measurements are referenced to the ground terminal. 6. Output source "current is supplied through a resistor to ground.
Terminals not specifically referenced are left electrically open. 7. Output sink current is supplied through a resistor to Vcc.
2. All measurements are taken with ground pin tied to zero volts. 8. Refer to AC Test Figure.
3. Positive current flow is defined as into the terminal referenced. 9. Manufacturer reserves the right to make design and process
4. Positive logic: ““UP” Level = ‘*1", “DOWN’’ Level = 0" changes and improvements,
5. Precautionary measures should be taken to ensure current limit- 10. This test guarantees operation free of input latch-up over the
ing in accordance with Absolute Maximum Ratings should the specified operating power supply voitage range.
isolation diodes become forward biased. 11. Ve =5.25V.
AC TEST FIGURE AND WAVEFORMS
OUTPUTS
Vee ?
b
P1
P2 EVEN
:: r TEST TABLE
PULSE SEE b5 TEST INPUTS OUTPUTS
TR PG NO. [ Pq |[P2 [P3|P4 {P5 [Pg |P7|Pg [P [INH [EVEN [ODD
INPUT PULSE: 509 :: oo | LOAD CIRCUIT 2 t |PGjO;j0|O0lO0fO0fO]|O:0]| O T
pRZ:: MHz Po 4 | SAME AS LOAD CIRCUIT 1 2 PG{o|/o|o|o|lo]olo]oO 0 T T
o Laom 1 e e N 3 [ololpelojojo]olojolo | T 7
TR I N U Nl A N
= 5 [ojoloJofojolpclofol 0o | T | 7T
4 6 [ojlojolofofofofolrc[ o | T [ 7
_.hh; 9;..|., ————— v 7 Jojojo|lojojolojofolra | T | T
15v 1.5V
m " =27V 0" = GROUND
INPUT (PG) Ton ov
INVERTING OUTPUT —-—,‘—> ‘T;;: f—ae V10 NOTE:

1.5V 15V
NON-INVERTING OUTPUT . Voo

2. A.C. TEST JIGS MUST HAVE LESS THAN 1/8 INCH LEAD
LENGTH FROM PACKAGE PINS.
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2:NPUT, 4-BIT DIGITAL| 89C B 6

DESCRIPTION

The 82S66/82S67 2-Input, 4-Bit Digital Multiplexer is a
monolithic array utilizing Schottky TTL circuit structures.
The 82S67 features a bare-collector output to allow ex-
pansion with other devices.

MULTIPLEXER 8 2 SB 7

DIGITAL 8000 SERIES SCHOTTKY TTL/MSI

FEATURES

SCHOTTKY-CLAMPED TTL STRUCTURE
PNP INPUTS

OPEN COLLECTOR OUTPUTS (82567)
INHIBIT STATE

The multiplexer is intended for use at the inputs to adders,
registers and in other parallel data handling applications.

The multiplexer is able to choose from two different input
sources, each containing 4 bits: A = (AO, Aq, Ag, Ag),
B = (Bg, B4, Bg, B3). The selection is controlled by the
input Sg, while the second control input, St, is held at zero.

For conditional complementing, the two inputs (A, Bp)
are tied together to form the function TRUE/COMPLE-
MENT, which is needed in conjunction with adder ele-
ments to perform ADDITION/SUBTRACTION. Further,
1 can be used to facilitate
transfer operations in an arithmetic section.

the inhibit state Sg = Sy

LOGIC DIAGRAM AND TRUTH TABLE -

82566/82567

9 10 | (1) (1s) | (14

=== "7 I - r - T

Vee = (18)
GND = (8)
S I - — I, - _I_ - ( ) = DenotesPin Numbers
3 4) (12} (13)
fo fq iz f3
SELECT LINES OUTPUTS
So Sq fn (0,1, 2, 3)
0 0 Bn
0 1 En
1 0 An
1 1 1




SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 82566/67

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature and Voltage)

LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN TYP MAX UNITS An Bn So $1 OUTPUTS
1" Qutput Voltage (82S66) 2.7 3.5 v 0.8V 2.0V 0.8v 0.8V —1mA
0" Qutput Voltage 0.5 \"% 20V |. 2.0V 2.0V 0.8v 20mA
“1'" Output Leakage Current (82S67) 250 RA 0.8v 2.0V 2.0V 0.8v 5.5V
“0" Input Current
An, Bp —400 KA 0.5V 0.5v ov ov
So. 81 —400 uA 0.5V 0.5V
1’ Input Current ..
An, Bp 10 LA 4.5V 45V 2.0V
Sp. S1 10 KA 4.5V 4.5V
Output Short Circuit
Current (82S66) —40 —100 mA 12
Ta = 25°C and Vg = 5.0V
LIMITS TEST CONDITIONS
CHARACTERISTICS NOTES
MIN TYP MAX UNITS Ap Bn So S1 OUTPUTS
Turn-on/Turn-off Times (82566)
Sqtofy 15 ns 9
Sp to f . 18 ns 9
Apto fp 10 ns 9
Bp to fp 12 ns 9
Propagation Delay (82S67)
S1tof, 18 ns 9
Sp to fp 20
Aptof, 12 ns 9
Bp to f, 15 ns 9
Power/Current Consumption 365/69 mW/mA 45V ov 4,5V ov 12
NOTES:
1. All voltage measurements are referenced to the ground terminal. 6. Measurements apply to each gate element independently.
Terminals ;\ot specifically referenced are left electrically open. 7. Output source current is supplied through a resistor to ground.
2. All measurements are taken with ground pin tied to zero volts. 8. Output sink current is supplied through a resistor to Vcge.
3. Positive current flow is defined as into the terminal referenced. 9. Refer to AC Test Figure.
4. Positive NAND logic definition: 10. This test guarantees operation free of input latch-up over the
“UP" Level = 1", “DOWN’’ Level = 0. specified operating power supply voltage range.
5. Precautionary measures should be taken to ensure current limit- 11. Manufacturer reserves the right to make design and process
ing in accordance with Absolute Maximum Ratings should the changes and improvements.
isolation diodes become forward biased. 12.  Vgg=5.25V.
AC TEST FIGURE AND WAVEFORMS
LOAI;ZCSIgCUIT
Vee oureuts [ 7 5V 82566 LOAD
Q
; I
Sy Fo ¢
A9
8o 1 TEST TABLE
Teor o TEST INPUTS OUTPUTS
Tasel Fa i NO. [Sg[S1[Aq[Bg [Aq |B1 A2 |B2 [A3 [B3 |Fo[F1|F2|F3
8, 1 [ afee T a1 T
) R, el e
N = { T
gaa-.;ﬁ:rﬁ ) L L et 4 | oj0jojolorejoj0 o]0 T
Cy INCLUDES PROBE & JIG CAPACITANCE 5 0 9 o 0 0 0 0 |PG 0 0 T
6 | 1]Jo(pGg|[1 o1 o1 o T
7 1folofr o1 o1 ]ec]n T
S P et oy = g =
ﬂL‘Z!Z_:W______gU;{I‘Sj‘_ o 1" =27V 0" = OUTPUT
15v 15v NOTE:
INPUT (PG) ﬂ7‘| Ton ™ iﬂ—.—w 1. A.C. TEST JIGS MUST NOT HAVE ANY SWITCHES.
INVERTING OUTPUT TorF vio 2. A.C. TEST JIGS MUST HAVE LESS THAN 1/8 INCH LEAD
l Lov \ . LENGTH FROM PACKAGE PINS.
1 i
= g IO
NON-INVERTING OUTPUT Voo
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8-INPUT DIGITAL
MULTIPLEXER

DESCRIPTION

The 8-Input Digital Multiplexer is the logical equivalent

ADVANCED INFORMATION
DIGITAL 8000 SERIES SCHOTTKY TTL/MSI

ELECTRICAL CHARACTERISTICS

Propagation Delay (Typ)

of a single-pole, 8 position switch whose position is speci-

82331
82832

82532 82531

fied by a 3-bit input address. A, tof 12ns 14ns
I f 7ns 9
The 82S31 is a variation of the 82S30 that provides open n to ns
- . . Input Load Current (Max)
collector output f for expansion of input terms. The Loy 460;.1A
82832 is similar to the 82530 except in the effect of the o 10uA
INHIBIT input on the T output. With the INHIBIT low, Out'p"ut'Cu"em
the selected input appears at the f output and, in comple- lout" 0" 20mA @ 0.5V
- . . . out ;
ment, on the f output. With the INHIBI"I"mput high, lout 1" TmA @ 2.7V (82530/32)
both the f and the f output are unconditionally low.
FEATURES
€-SCHOTTKY-CLAMPED TTL STRUCTURE
e PNP INPUTS
® OPEN COLLECTOR OUTPUT (82S31)
e DIRECT OUTPUT INHIBIT (82832)
LOGIC DIAGRAMS
82831 82832
(91 (9)
70 70—
n n
15 0— l6 O
6) 6)
I5c I 0—
(5) (5)
140 40~
4) (4)
130— 130-
@) &)
lz0 20—
h(}m T ho (2)
(14) (14)
‘OC (1) o (4]
e f
(15) (15)
(1) (12) (13} {10y 1) (12} {13) (10}
Ag  Ar Ay INHIBIT Ay Ay A INHIBIT
Vee = (16) Vee = (16)
GND = (8) GND = (8)
{ ) = Denotes Pin Numbers ( ) = Denotes Pin Numbers
*82531 has Open Collector
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82542

4-BIT QUAD EXCLUSIVE-NOR

DESCRIPTION

The 82542 contains four independent Exclusive-NOR gates
which may be used to implement digital comparison func-
tions. The 82S42 outputs are bare collector to facilitate
implementation of multiple-bit comparisons; a 4-bit com-
parison is made by connecting the outputs of the four

independent gates together.

FEATURES

® SCHOTTKY-CLAMPED TTL STRUCTURE
® PNP INPUTS

® OPEN COLLECTOR OUTPUTS
LOGIC DIAGRAM

ADVANCED INFORMATION
DIGITAL. 8000 SERIES SCHOTTKY TTL/MSI

ELECTRICAL CHARACTERISTICS

Propagation Delay (Typ)
An B, tof,

Input Load Current {Max)
Hino"
W

Output Current {Min)
lout"0”

9ns (82542)

800uA
20uA

30mA @ 0.5V (82542)

Ag Bo Aq B4
5]} @ [. (5
- — — — —

825842 QUAD EXCLUSIVE—NOR

Az B2z Az B3
)

(8) (9) (13} (12)

-1

Vee
GND

A B f
0 0 1
1 0 0
0 1 0
1 1 1
= (14)

no

(7)

Denotes Pin Numbers
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4-BIT SHIFT REGISTERS

82570

DIGITAL 8000 SERIES SCHOTTKY TTL/MSI

DESCRIPTION

The 82S70 is a 4-bit Shift Register with both serial and
parallel data entry capability.

The data input lines are single-ended true input data lines
"~ which condition their specific register bit location after
an enabled clocking transition. Since data transfer is syn-
chronous with clock, data may be transferred in any serial/
parallel input/output relationship.

Mode control logic is available to determine three possible
control states. These register states are serial shift right

82571

ADVANCED INFORMATION

FEATURES

® SCHOTTKY-CLAMPED TTL STRUCTURE
® PNP INPUTS

® SYNCHRONOUS LOAD

® SHIFT RIGHT/LEFT CAPABILITY

e HOLD MODE

ELECTRICAL CHARACTERISTICS

Transfer Rate 60 MHz (Typ)

Input Load Current (Max)

Hyeepyes 400uA
mode, parallel enter mode, and no change or hold mode. l:n ? 25:11A
. . . nll ”
These states accomplish logical decoding for system control. Output Current
_— lout '’ 20mA @ 0.5V
The 82S71 provides a direct reset (Rp), and a Dg ¢ line out”0
. .. . lout1” TmA @ 2.7V
in addition to the available outputs of the 82S70 element.
LOGIC DIAGRAM
82S70 AND 82S71
Do
Rp (M . Q 1
- :
(82571 ONLY) 3*
Q —q
3 I~ 1
CLOCK ,\ |
(6) Vv :
I
|
I
DS P r- - r- r—1 rr :
@ |
I !
SHIFT |
Y, —
(13) I
l I
LOAD
(109) J) (3) J) (2 é; (15) 6 (14) L (12)
Da Dg Dc Dp Tp
{82871 0ONLY)
Vee = (16)
GND = (8)

()
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PRESETTABLE HIGH SPEED
DECADE/BINARY COUNTER

82590

ADVANCED INFORMATION

82591

DIGITAL 8000 SERIES SCHOTTKY TTL/MSI

DESCRIPTION

The 825890 Decade Counter and 82591 Binary Counter are
high speed devices providing a wide variety of counter/
storage register applications with a minimum number of
packages.

The 82891 Binary Counter may be connected as a divide-
by-two; four, eight, or sixteen counter.

Both devices have strobed parallel-entry capability so that
the counter may be set to any desired output state. A 1"’
or “0" at a data input will be transferred to the associated

FEATURES

SCHOTTKY-CLAMPED TTL STRUCTURE
PNP INPUTS

CLOCK FREQUENCY = 100 MHz (Typ)}
PARALLEL LOAD CAPABILITY
ASYNCHRONOUS RESET

ELECTRICAL CHARACTERISTICS

Clock Frequency 100 MHz (Typ)

output when the strobe input is put at the “0"’ level. For Strobe/Reset Hold Time 10ns (Typ)
additional flexibility, both units are provided with a reset Output Current (Min)
input which is common to all four bits. A 0" on the reset lout“0” 20mA @ 0.5V
lines produces /0" at all four outputs. lout 1" TmA @ 2.7V
LOGIC DIAGRAMS AND TRUTH TABLES
82590
S Decade (BCD)
- - Ay By Co Dg
Bi-Quinary (5-2) (5) (9) (2) g 02 [inputiAg [Bg | Cg | Do
Input AO Bo CO DO 0 0[O 0 0
—iJ Q
O (0ojJo|lOfO CLOCK 1 1 1 00,0
1 o100 b ‘ 2 {0oft1{o]|o0
2 [0} ] 1 0 Sy Ry 3 1 1 0 0
3 10|11 ]o0 grock 2 4 lo|o]1]o0
4 lolojoln G 5 |1 (0110
5 [1]o]o]o f 6 |0 |1]1]0
6 |1 |1]l0]o0 - 7 (1 ]1]1]o0
7 1 0 1 0 DATA STROBE 8 0 4] 0 1
8 1 1 1 0 " 9 1 0! 0 1
9 |1 ]o]o}n u3 = (14)
RESET _ ‘(7)
(@) B
Da = Denotes Pin Numbers
Binary o
Ag Bgy Co o
Input(Ag {Bg | Cg | Do 5 @ @ (12)
0 0 0 0 0
1 1 0 0 0
2 0 ! 0 0 J Q J Q J Q
3 |1 1 of|oO0 CLOCK 1
4 |10jo0|[1]0 (@ K K
5 |1 |o|1]o0 S md (T1Se Rl TS R
6 0 1 1 0 CLOCK 2
711|110 ® ' '
8 0 0 0 1
9 1 0 0 1 - — -
10 lol1!lola DATA STROBE '1
M1 |10 n
12 0 0 1 1 (13)
13 1 0 1 1 RESET -
@ o 1] 1] 5% - o
15 |1 1 1 1 DA(4) Oy Dcm DD‘”) ( ) = Denotes Pin Numbers
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SECTION
BIPOLAR MEMORIES
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2048 BIT BIPOLAR ROM (256x8 ROM)
4096 BIT BIPOLAR ROM (512x8 ROM)

8204

THIS PRODUCT AVAILABLE IN 0°C TO 75°C TEMPERATURE RANGE ONLY

DESCRIPTION

The 8205 and 8204 are high performance bipolar ROM’s
incorporating the storage output or memory data register
into the chip. Data is addressed by applying address infor-
mation to the address lines. After valid data appears at the
output of the memory array, (typically 35ns after the ad-
dress is applied) and if the circuit is enabled, the strobe
pulse will enter data into the 8 bit output latch register. A
D-type latch (L) is used to enable the tri-state output
drivers. [f the circuit enable signals are valid, the strobe
will set the latch. This turns on the output stage. The
latch will remain set and keep the output enabled until the
chip is disabled and the next strobe pulse occurs. If the
strobe line is held high, the ROM will function in a conven-
tional mode. The output will be controlled solely by the
chip enable and the output latches will be bypassed.

BLOCK DIAGRAM

8205

DIGITAL 8000 SERIES TTL/MSI

See page 241 for ASCI! (ADDRESS) to EBCDIC (DATA)
and EBCDIC (ADDRESS) to ASCII (DATA) and 246/248
for ORDERING BLANKS.

FEATURES

¢ MICROPROGRAMMING

o HARDWIRE ALGORITHMS
® CHARACTER GENERATION
® CONTROL STORE

APPLICATIONS
BUFFERED ADDRESS LINES

ON THE CHIP DECODING

ON THE CHIP STORAGE LATCHES
TRI-STATE OUTPUT

PROTECTED INPUTS

256 x 8 AND 512 x 8 MEMORY ORGANIZATION

Ap O———

ADDRESS LINES DECODE

/
\

{18)
STROBE O I

- (20

L
CEy D a

(19)

0y 02

Address Pins
512x8 O 26648 8204 8205
Ag (21} | (20)
Aq (22) | (21)
Ao (23) | (23)
EREREER Az | @ |
Ag (2) |2
8 BIT OUTPUT LATCH Ag @ @
As (5) |4)
EERERER A7 | ® |G
Ag - (6)
8 TRI-STATE DRIVERS
@ [ | 4 Vee = (24)
lml 3 ‘19 le‘u 1‘115)1{16;‘417) e
03 04 05 Og 07 Og ( ) = Denotes Pin Numbers
OUTPUT LINES

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature and Voltage)

CHARACTERISTICS LIMITS UNIT TEST CONDITIONS NOTES
MIN. TYP. MAX. )
Input “0” Current -100 BA Vin = 0.5V
fnput ‘1’ Current 25 MA Vin =5.256V
Input (0) Threshold Volitage 0.85 \%
Input (1) Threshold Voltage 2 \Y
input Clamp Voltage -1.0 \} lin = -5.0mA
Output (0) Current 0.2 0.5 A lout =9.6 mA
Output (1) Current 2.7 33 \ lout = -2.0mA
Output (1) Short Circuit Current -20 -35 -70 mA Vout = 0V, Vge = 5.0V 2
Input Capacitance 5 pF Vg =2.0V, Ve = 5.0V
Output Capacitance 8 pF Vout = 2.0V, Ve = 5.0V 5
Power Supply Current 135 170 mA Ve =5.0V
Output (1) off Leakage Current
(Chip Disabled) 100 uA Vin = 2.7V
Output (0) off Leakage Current
(Chip Disabled) ~100 HA Vin = 08V
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8204/05

Tp = 25°C and Vg = 5.0V

LIMITS
CHARACTERISTICS UNIT TEST CONDITIONS NOTES
MIN. TYP. MAX.
Address Access Time Tp 35 60 ns Read Mode | or Read Mode || 6
Address Hold Time Taps 0 -10 ns Read Mode 2 Only 6
Chip Enable Access Time Tcg 20 45 ns Read Mode | or Read Mode || 6
Chip Enable Hold Time Tcps 12 5 ns Read Mode |l Only 6
Output Disabte Time T 20 45 ns Read Mode | or Read Mode |1 6
Strobe Pulse Width Tgyy 33 20 ns Read Mode 1l Only 6
Strobe Set-Up Time Tg 30 60 ns Read Mode Il Only 6
Output Disable Time TR 18 32 ns Read Mode | Only 6
NOTES:
1. Positive current is defined as into the terminal referenced. 4. Applied voltages must not exceed 5.5V.
No more than one output should be grounded at the same Input currents must not exceed +30 mA.
time and strobe should be disabled. Strobe is in “1” state. Output currents must not exceed +100 mA.
3. Manufacturer reserves the right to make design and process Storage temperature must be between —-60°C to +150°C.
changes and improvements. 5. Chip disabled..
6. Rise and fall times for tests must be less than 5ns. Input
amplitudes are 2.8V and all measurements are made at 1.5V.
MEMORY TIMING
READ MODE | (OUTPUT LATCHES NOT USED) READ MODE II (OUTPUT LATCHES USED)
STROBE /
Ag Apn - _T: - + __________ -
[eep——4 + CHIP ENABLE X—TCE—A F—Tcus%'fo—“l
1) 1 1 +
cEy ! Ce2 :‘TSWIL—'{ ;
T T |
CHIP ENABLE Teg—| Ty ! I |
X ; X : M
! |
0y og \‘|<’_ _____ —1 { :
___________ _ 0y.....0g X |
Vee
3000
3000
In Read Mode |I, the address is applied to the memoiry element

{f the strobe is high, the device functions in a manner identical to
conventional bipolar ROM’s. The timing diagram shows valid data
will appear TA nanoseconds after the address has changed and
TCE nanoseconds after the output circuit is enabled. TO is the time
required to disable the output and switch it to an ‘off’ or high im-
pedance state after it has been enabled.

T ns before output details desired. Applying the chip enable does
not directly enable the outputs. When the strobe is applied TS nano-
seconds before the output, data from the memory array is copied
into the output latches and the chip enable signal is copied into the
delay latch L. The latch L in turn enables the output. After the strobe
reaches the strobe level, both the chip enable and address lines may be
altered but the output data stored in the latches will remain un-
changed and the output of the circuit will remain enabled. The out-
put will stay enabled until another strobe copies a Not chipenable
signal into the latch L. The switching of the output to the “off’”’
or high impedance state occurs TR nanoseconds after the strobe.
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8-BIT CONTENT ADDRESSABLE MEMORY (4x2 CAM)

8220

PRODUCT AVAILABLE IN 0°C TO 75°C TEMPERATURE ONLY

DESCRIPTION

The 8220 CAM Element is a high speed monolithic array,
incorporating the necessary addressing logic and eight iden-
tical memory cells organized as four words, each being two
bits long. In reference to data-in/data-stored, the 8220 can
be conditioned to perform the following functions: associate,
write-in only, and read-out only.

When addressed into the “ASSOCIATE’’ mode, this element
offers the novel capability of data association, where each
cell (Mp;) will respond with a “Match” or “Mismatch”
answer (Yp) to each bit presented to the data inputs (lj},
depending on presence or absence of an alike bit stored
within the cell.

Write-in can be simultaneously done to all bits, or one bit
at a time. Read-out of stored information is performed on

one word at a time. Cell-selection for read and write is per-
formed by proper addressing of Y and Ap, lines.

The element’s output structures (Y and Dj) are of the
“bare collector’’ variety and can be mutually connected,
thus allowing direct expansion when multiple packages are
employed. Expansion of the CAM may be implemented in

LOGIC DIAGRAM

DIGITAL 8000 SERIES TTL/MSI

both directions, i.e., in the word length and in the number
of words.

The CAM circuit structure is the familiar TTL type (DCL
Family) and fully compatible with TTL and DTL input/
output structures.

FEATURES

WRITE ENABLE CONTROL LINES

ASSOCIATE CONTROL LINES

ADDRESS SELECT CONTROL LINES
ASSOCIATES IN 20nsec TYP.

16 PIN PACKAGE (1/3 SIZE OF 24 PIN PACKAGE)
OPEN COLLECTOR OUTPUTS

DIODE PROTECTED INPUTS

APPLICATIONS

DATA-TO-MEMORY COMPARISON
PATTERN RECOGNITION

HIGH SPEED INFORMATION RETRIEVAL
CACHE MEMORY

AUTO CORRELATION

VIRTUAL MEMORY

LEARNING MEMORY

9)
w 4] w;
(10) == {6}
Io ::G—oh
= (14) ). (2) —
Ag "r_“,‘l Aq
— Mo Myq
) ]
— M20 1 M2q —
)
Vee = (16)
GND = (8)
( ) = DenotesPin M3g M3y
Numbers - y33 L]
Dpo—2 Mp;j = WORD n, bit ] 9 .o,
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8220

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS
CHARACTERISTICS -W-i /T\_, Ij Yi Yk Dj NOTES
MIN. | TYP. [ MAX. [ UNITS
“0" Qutput Voltage
Yn 0.4 \Y) 2.0v 0.8V 2.0v 30mA 8,9
0.6 \ 2.0v 0.8V 2.0V 60mA
Dj 0.4 \Y 2.0v 2.0V 0.8V 20mA 8,9
0.6 \% 2.0v 2.0V o.8v 40mA
1" Qutput Leakage Current
Yn 125 MA 2.0V 10
Dj : 100 MA ov ov 10
“1” Input Current
lj and T‘ 40 rA 45V 45V
Wj 80 KA 45V
"0" Input Current
1j, Yn and KI -0.1 -1.2 mA 0.4v 0.4v 0.4v
Ta =25°Cand Vg = 5.0V
LIMITS
CHARACTERISTICS Wj Aj Tj Yi Yk Dj NOTES
MIN. | TYP. [ MAX. [ UNITS
Delay Time
Associate (Aj to Yn) 20 30 ns 8, 11
Associate {lj to Yn) 35 45 ns 8.1
Read-Out (Yn to Dj) 30 40 ns 8,11
Write-In to_Read-Out
(Wj to Dj) 45 60 ns
Write Puise Width 20 35 ns
Power Consumption 590/ | mW/mA
118
NOTES:
1. Alt voltage and capacitance measurements are referenced to should the isolation diodes become forward biased.
the ground terminal. Terminals not specifically referenced 6. Measurements apply to each gate element independently.
are left electrically open. ' 7. Manufacturer reserves the right to make design and process
2. All measurements are taken with ground pin tied to zero, changes and improvements.
volts. 8. Prior to this test write in a ‘0" in all or desired Memory
3. Positive current is defined as into the terminal referenced. cells as follows: Wj = Ij = OV, Aj= VCC
4. Positive NAND logic definition: ’UP* Level = 1", “DOWN" 9. Output sink current is supplied through a resistor 10 V.
Level = Q. 10. Connect an external 1K ohm + 1% resistor from Vee to the
5. Precautionary measures should be taken to ensure current output terminal for this test.
limiting in accordance with Absolute Maximum Ratings 11. See AC test Figures on the following pages.
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8220

MODE OF OPERATION :
REMARKS o REMARKS
FUNCTION | W W, Ag A7 Ig 14| (Ref. Definitions & Glossary) | FUNCTION | Wy W3 Ag A} Ig 14 | (Ref. Definitions & Glossary)
HOLD 1111 xx NO OPERATION HOLD 1111 x x NO OPERATION
Output Forced
Question Answer State Yil Yy
7 ]YES — Y;=1, Y| =0 1011 x x [T[0 | WRITE I into Mj

1110 x x 1=M;
T o — Y=Y =0 |WRITEAN |0 1 1 1 x x |1]|0 | WRITE Iginto Mg

oo 11 xx [1]|0 | WRITEIjandlg
?  FYES—Y{=1,Y,=0 into M;4 and M;g
ASSOCIATE |1 1 0 1 x x | |lg=Mjg

N0 —Y;=Y,=0 : 1-1F Mig=1
bk 1111xx |1]0 = i0
0- IF M;g=0
1,=M.qy FYES —Y:=1,Y,=0 1-1FE M..=1
1100 x x || and? R READOUT| 1 1 1 1 x x | 1|0 | Dy it
Io=Mig FNO —Y;=Y, =0 0-1F M;7=0

1111 x x 0|0 Dg=Dq =1

AC TEST FIGURES AND WAVEFORMS
ASSOCIATE DELAY AND INPUT DELAY

INPUT 50V 50V 26V
Veo 2700
- 1000
b i Yo[—© N916
PULSE o— &, Yq-o
GENERATOR "o Y, o ’ -
o1 Yo
512 ! 3 16 oF
GND :[:
ASSOCIATE DELAY INPUT DELAY
INPUT A |
15w\ 15V INPUTL .
! ! 15V 15V
ouTPUT v | \ ! \ ! :
| |
| 15V |15V 1svY : {15V
! ) [ | OUTPUT Y i ! i
b T T i
o ton (e —] toff 1o —i ton 1+ = foff |
NOTES: NOTES:
1. When checking Ag let A7 = ““1** and 1. When checking [1, A7 = ““0" and Ag = "1"" and
when checking Aq let Ag = ‘"1, when checking 1g, Ag = 0" and Aq = 1"
2. Wy =W, = “1%. 2. Wo=Wq="1"
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8220

AC TEST FIGURES AND WAVEFORMS (Cont'd)

WRITE DELAY

g 26V
INPUT 50V 50V 26 th e LS
I | I
5ty PW Ip— | =i PW e thy
9100 o I oo
PULSE [
GENERATOR —— 3600 wv 15V, 15V
510 IN916 INPUT ) b L/
1o eut OUTPUT INPUT W L5VU1.5V 1 VU’I.SV
] et
PULSE ! )[1.5v | *uw
GENERATOR - 36 pF OUTPUT D ' : : 1
510 — TorF te— —=iToNle—
tsj = ‘1" set-up time. NOTES: _
tsg = Q" set-up time. 1. Ag=A,= i R
thi = ::1:: hold time. 2. Let all non-selected Y's = “0Q’".
g\‘ﬁ f Pgls::/'i(:l:tllme. 3. W's pulse width is 40ns @50% points.
READ DELAY
INPUT
INPUT ¥ I !
|
PULSE OUTPUT D
GENERATOR -

510

NOTES:

1. A tested bit must store a “’0"".
2. Wo =W, ="1.

3. Ag=A =11

4. All non-tested Y's = 0",

GENERAL NOTES FOR AC TESTING:
Use 5k Probes for all AC tests TEK 169 or equivalent.
2. The Pulse Generator signal should consist of the following

1.

Frequency: 10 MHz +5 MHz
Amplitude: OV to 3V
Rise & Fall Times: 6 ns £2ns

data (logical ‘*1’* = Match, logical ‘0" = Mismatch).

In the read and write modes these terminals act as input con-
trols and word-select lines Y lines (Y.I) associated with words
desired to accept writing of data or read-out are to be kept
in the logical ““1°’ state and the remaining Y lines (Yk) to be
forced to a logical ‘0’ state. (Note that A = 1 forces all

3. i = bit number (i=0, 1). j = word number (j = 0, 1, 2, 3). Y. =1)
n .
Dj — Data Output
- These are ‘‘bare collector’” output lines indicating the state
INPUT/OUTPUT DEFINITIONS of one or more selected cells. Cell-Selection is accomplished
: w0
Ii — Data Inputs as defined under “Y ' above.
Data entering these terminals are either compared with stored
information at the cell(s) in the “associate’”” mode or stored in GLOSSARY OF TERMS — SUBSCRIPTS
_ the ce'll(s) in the ‘‘write-in’’ mode. A n = Word number = 0, 1,2 and 3
Aj = Associate Controls s o bles Data.Call ation i = Bit number = 0 or 1
c')g!ca f_atdt‘ |s.p||n' snla es \a}ta-.e ass°°;;‘"f'),13 i = Input/Output number(s) associated with cell(s) upon
resuitinto ade inec togical leve at the Y, Ilne‘ls‘(?'.g. nT ' which a “‘Write-in”’, ‘‘Read-out” or other function is
= Match, Y, = “0” Mismatch). A logical 1" at this pin being performed
forces all Y, to a ‘1" 9P - .
— . n . k = Input/Output number(s) other than ‘i’ above.
W; — Write Enable M = Designation of Memory Cell {(word) = eight identical
A logical “0” at this contro! pin opens the gates of the cells in each package.
selected word, allowing data-in to be stored. A logical ‘1" B. Examples
lot:::s) the gates such that data-in can no longer disturb the 1. 'j for bit “1” equals |, .
ce S: . H s 1
Y, — “Associate’” Output and Address Selection Control 2. My = My = word “1% bit “0".

During ‘'Associate’ mode these ‘‘bare collector’’ lines provide
output results of match or mismatch between input and stored
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8220

APPLICATION: LEARNING MEMORY

This system is a CAM array with peripheral IC circuitry
designed to operate as a learning memory. It is organized
in two sections of equal capacity, the total memory size
(both sections) being 8 ten bit words. Either section can be
selected through the section SELECT line, and the memory
is easily expandable in the number of words and in word
length.

By activating the COMPARE line, a new word is loaded into
the buffer and is presented to the memory. Through the
novel feature of data association, which is unique with CAM
elements, the buffer’s content is compared with the words
stored in memory. If the input word, with which the mem-
ory was presented, is already contained in storage, no need
for “learning’’ i.e. data acquisition, exists. This fact is indica-
ted by a match from one of the Yy, lines (Y; = 1) and thus

APPLICATION: LEARNING MEMORY

no write command is initiated.

Before a WRITE operation is initiated, a location select has
to be made such that the word to be written into the
memory will go to the proper place. For this reason, a tag
CAM is employed to keep track of memory locations, both
empty and full. When a word is written into memory, a ‘1"’
is simultaneously written into the tag CAM. Thus, it is
possible to keep track of the filled memory locations.

By monitoring the Yp lines of the tag CAM, a convenient
way of decoding an available address exists. Here exclusive
OR circuitry is used which ensures that memory locations
are filled successively when the need for “learning” exists.
The quad latch is enabled before the write command is
available to the CAM array. Thus the Y lines of unavailable
memory locations are forced low (Y = 0).

CLOCK 8202
10 BIT BUFFER
v RESET
] ’_lﬂl M_‘
T 1 T 1 ! T Tt 1 ! T ? ]
1 [ 1 1 1 1 I 1 ]
Wo lo Ag
Yob— — - S— — S— — I
Do vy} - — — S I - S
8220 8220 8220 8220 8220 8220 8220 8220 8220 8220
o g - I | - — — I
Y. I - L L
Wi by A|3 I —1 I
T s l 'y 1 1 1 T 1 T L 1 L T L T ] vee
> T
3
1
T WRITE
ASSOCIATE ONE:SHOT “OPEN COLLECTOR
a JE P P
T ] T an a”‘_t
COMPARE a g ﬁ j !
INPUT L
ONE- -] 8162 -
sHOT
8162
SECTION SELECT ‘—:%)o—é MEMORY FULL OUTPUT
| ] %8815
caoaaaaal,
ENABLE 8275
QUAD LATCH LATCH
7
LYY
|
|
oy g sl apuull O o
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256 BIT-BIPOLAR FIELD-PROGRAMMABLE

ROM (32x8 PROM)

8223

DESCRIPTION ,

The 8223 is a TTL 256-Bit Read Only Memory organized as
32 words with 8 bits per word. The words are selected by
five binary address lines; full word decoding is incorporated
on the chip. A chip enable input is provided for additional
decoding flexibility, which causes all eight outputs to go to
the high state when the chip enable input is high.

This device is fully TTL or DTL compatible. The outputs
are uncommitted collectors, which permits wired AND oper-
ation with the outputs of other TTL or DTL devices. These
outputs are capable of sinking twelve standard DCL loads.
Propagation delay time is 50ns maximum. Power dissipation
is 310 milliwatts with 400 milliwatts maximum. The 8223
may be programmed to any desired pattern by the user. (See
fusing procedure.) This feature is ideal for prototype hard-
ware and systems requiring propriety codes.

A Truth Table/Order Blank is included on page 199 for
ordering custom patterns.

FEATURES

BUFFERED ADDRESS LINES

ON THE CHIP DECODING

CHIP ENABLE CONTROL LINE
OPEN COLLECTOR OUTPUTS
DIODE PROTECTED INPUTS

NO SEPARATE FUSING PINS
BOARD LEVEL PROGRAMMABLE

DIGITAL 8000 SERIES TTL/MSI

APPLICATIONS
PROTOTYPING

VOLUME PRODUCTION
MICROPROGRAMMING
HARDWIRED ALGORITHMS
CONTROL STORE

LOGIC DIAGRAM

TE As A3 Az Ay Ag
(

(15) (14) (13) 12) (1) {10)

(16)

(8)
Denotes
Pin Numbers

Vee
GND

()

nonon

32 x 8 ARRAY

(1) (2) (3) (4) (5) (6) 1 (9)
Bg By Bz B3 Bg Bg Bg ]

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS "g B ) chiP
CHARACTERISTICS A, A ENABLE | OUTPUTS | NOTES
MIN. TYP. MAX. | UNITS
1" Qutput Leakage Current  (N8223-) 100 MA 2.0V 13
{58223-) 250 uA
0" Output Voltage (N8223-) (58223-) 0.4 \Y, 0.8v 2.0v 0.8V 9.6mA 6,10
(N8223-) 05 \ 0.8v 2.0v 0.8v 16mA 6,10
1" Input Current
An, Address 40 uA 4.5V
Chip Enable Input 80 pA 45v
0" Input Current
An, Chip Enable -0.1 -16 mA 0.4v 0.4V
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8223

Ta =25°Cand Vg = 5.0V

LIMITS CHIP
e —_—
CHARACTERISTICS 0 “1" | ENABLE | OUTPUTS | NOTES
A A
MIN. | TYP. | MAX. |UNITS n n
Propagation Delay
An to Bn 35 50 ns DCF.O.=12| 7,12
Chip Enable to Bn 35 50 ns 4.5V DCF.0.=12} 7,12
Power Consumption 310/62 | 400/77 | mW/mA 4.5V 4.5V 14
Input Latch Voltage 5.5 \Y 10mA 11
NOTES:
1. All voltage measurements are referenced to the ground ter- 7. One DC fan-out is defined as 0.8mA.
minal. Terminals not specifically referenced are left elec- 8. One AC fan-out is defined as 50pF.
trically open. 9. Manufacturer reserves the right to make design and process
2. All measurements are taken with ground pin tied to zero changes and improvements.
volts. 10. By DC tests per the truth table, all inputs have guaranteed
3. Positive current is defined as into the terminal referenced. thresholds of 0.8V for logical ‘0’ and 2.0V for logical ‘1.
‘4, Positive logic definition: ““UP’ Level = "“1 “DOWN"’ 11. This test guarantees operation free of input latch-up over the
Level = “0’’, specified operating power supply voltage range.
5. Precautionary measures should be taken to ensure current 12. For detailed test conditions, see AC testing.
limiting in accordance with Absolute Maximum Ratings 13. Connect an external 1k resistor from VCC to the output
should the isolation diodes become forward biased. terminal for this test.
6. Output sink current is supplied through a resistor to VCC' 14.

AC TEST FIGURE AND WAVEFORMS

Vee = 5.25V.

INPUT 5v sv
Vee B, b
] Ap Bg |-
—1 Ay Bg |—» 4700
-—]A -3 S ouTPUT
PULSE 2 4 |
GENERATOR ] Ag By |
R VWA -8 I K 30pF
~JCHP _ Bqlw
ENABLE
8o b=
GND -

Ground Pin 15 When Testing Address-Output Delays

INPUT OR
CHIP ENABLE

OUTPUT
OUTPUT

| INPUT PULSE:
{ AMPLITUDE =3.0V

tr=tf=b6ns

PW = 200ns (50% DUTY CYCLE)

OUTPUT PULSE
Tdoff = Tdon = 50ns Max.

I
1
| |
]

|
—i Ton Fe—— —=i TopF re—
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI-8223

8223 PROGRAMMING PROCEDURE

The 8223 may be programmed by using Curtis Electro
Devices PR 23 Series or Spectrum Dynamics 300, 400 or
500 .Series Programmers. Each performs the procedure
outlined.

The 8223 Standard part is shipped with all outputs at
logical “0”. To write a logical “I” proceed as follows:

Programming Procedure A

Simple Programming Procedure using “‘bench’’ Equipment
1. Start with pin 8 grounded and Vcc removed from
pin 16.

. Remove any load from the outputs.

. Ground the Chip Enable.

. Address the desired location by applying ground (i.e.,
0.4V maximum) for a 0", and +5.0V (i.e., +2.8V
minimum) for a *‘1’" at the address input lines.

5. Apply +12.5V to the output to be programmed through

a 390 ohm +10% resistor. Program one output at a time.

6. Apply +12.5V to V¢ (pin 16) for up to 1.0 second. If
1.0second is exceeded, the duty cycle should be limited
to a maximum of 25%. The V¢ overshoot should be
limited to 1.0V maximum. If necessary, a clamping
circuit should be used. The V¢ current requirement is
400 mA maximum at +12.5V. Several fuses can be pro-
grammed in sequence until 1.0 sec of high V¢ time is
accumulated before imposing the duty cycle restriction.
NOTE: Normal practice in test fixture layout should be

followed. Lead lengths, particularly to the
‘power supply, should be as short as possible. A
capacitor of 10 microfarads minimum, connec-
ted from the +12.5V to ground, should be
located close to the unit being programmed.

. Remove the programming voltage from pin 16.

. Open the output.

. Proceed to the next output and repeat, or change
address and repeat procedure. }

. Continue until the entire bit pattern is programmed
into your custom 8223.

& WN

o © oo

Fast Programming Procedure — Programming Procedure B °

. Remove V¢ (open or ground pin 16).

. Remove any load from the output.

. Ground CE (pin 15).

Address the word to be programmed by applying 5 volts
of a”’1’" and ground for a ‘0" to the address lines. (Solid
TTL logic levels are ok, but we suggest buffer drivers or
Utilogic OR/NOR gates for the addressing).

MANUAL PROGRAMMER DIAGRAM

HPOWON=

5. Apply 12.5V to the output to be programmed through
390 ohm +10% resistor. Program one output at a time.

6. Apply +12.5V to Ve (pin 16) for 25-50mS. Limit the
V¢ overshoot to 1.0 volts max.

7. Reduce V¢ to ground (or open) and remove the load
from the output.

8. Immediately repeat steps 5 and 6 for other outputs of
the same word, or repeat 4 through 6 for a different
word. Continue programming for a max of 1 second.
Then remove power for 4 seconds and continue until
the entire bit pattern is programmed.

After programming the 8223, the unit should be checked
to insure the code is correct. If additional fuses must be
opened, they may be programmed during verification.

Fast Programming Procedure — Programming Procedure C

Steps 1 through 5 are the same as in Procedure B.

6. Apply a BmS pulse to Vg (pin 16). Limit the V¢
overshoot.

7. Reduce V¢ to 5 voits for 10-15uS and verify the fuse
opened (output is now a ““1". If the bit programmed go
on to the next bit to be programmed. If the bit did not
program, then reduce V¢ to ground {(or open) for 1-5uS
and repeat step 6 and 7 until the fuse programs (1 second
total time max).

8. Continue programming at this rate for 1 second. Remove
all power from the device for 4 seconds then continue
programming procedure. .

+12.5 —

Ve Waveform +5V’-:J LI___
ov. ‘

BOARD LEVEL PROGRAMMING PROCEDURE
FOR THE 8223

The chip select controls which 8223 is being programmed
when several PROMS are collector OR’d. To program in
this manner, the only changes required are:

1. The 390 ohm resistor is reduced to ZOOI\?hm

where N

¥ is the number of outputs tied together (2 < N < 12).
2. Reduce max fuse pulse width from 1 second max to
0.92 sec max.

+125V

3
50V 1 e
—

10 watt Vee
2 I

16)
e 390 ohm

< 10 ohm
25w

A

Agto)

‘Fa

A1)

l:.'*
f

v A2 (12)
8223

.

v A3(13)

v a2

i

(8)

S1 = Single pole 9 position switch
S, through 86 = single pole 2 position switch
S; = Two pole 3 position switch with ground connected

to the middle position of the section connected to
Ve, pin 16 to go from 5 volts to 12.5V the
switch will momentarily ground VCC) and positions
1 and 2 of the other section connected to 5.0V to
provide the needed 5 volts to the output for
verification.

NOTE: 1. The 10uf capacitor across pin 16 to ground is

required to eliminate noise from VCC'
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256-BIT BIPOLAR ROM (32x8 ROM)

DESCRIPTION

The 8224 isa TTL 256 Bit Read Only Memory organized as
32 words with 8 bits per word. The words are selected by
five binary address lines with full word decoding incorpor-
ated on the chip. A Chip Enable input is provided for
additional decoding flexibility, which will cause all eight
outputs to go to the high state when the Chip Enable input
is taken high.

This device is fully TTL or DTL compatible.”"The outputs
are uncommitted collectors, which allows wired-AND oper-
ation with the outputs of other TTL or DTL devices. These
outputs are capable of sinking twelve standard DCL. {oads.
Propagation delay time is 50ns maximum. Power dissipation
is 310 milliwatts with 400 milliwatts maximum.

The 8224-CB180 has been programmed to convert the
seven bit ASC |l alphabet code to the 8 bit EBCDIC Alpha-
bet code. The conversion includes the letters A through Z.
With the addition of gating circuitry, the 8224-CB180 will
convert both upper case and lower case letters.

Customer specified patterns are also available as custom
products. Refer to page 250 for Truth Table/Order Blank.

FEATURES

BUFFERED ADDRESS LINES
ON THE CHIP DECODING
CHIP ENABLE CONTROL LINE
OPEN COLLECTOR OUTPUTS
DIODE PROTECTED INPUTS

APPLICATIONS

MICROPROGRAMMING
HARDWIRED ALGORITHMS
CHARACTER RECOGNITION
CHARACTER GENERATOR
CONTROL STORE

DIGITAL 8000 SERIES TTL/MSI

LOGIC DIAGRAM

8224

Te A4
(18) (14)

I0;

A

3 Az A Ao
(13) (12) (1) (10)

32 x 8B ARRAY

(16)
(8)

Denotes Pin Numbers

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) .

LIMITS TEST CONDITIONS
CHARACTERISTICS ~— | OUTPUTS | NOTES
MIN. | MAX. | UNITS| Ve A,“0" | A v | _CHIP
ENABLE
*1" Qutput Leakage Current 100 MA 5.00 2.0v 13
0" Output Voltage 0.4 v 4.75 0.8V 2.0V 0.8V 9.6mA 6,10
0.4 \Y 5.00 0.8v 2.0V 0.8V 9.6mA 6,10
04 | Vv 4.75 0.8V 2.0V 0.8V 9.6mA 6,10
1" Input Current
An, Address 40 uA 5.25 45V 4,5V
Chip Enable Input 80 uA 5.25 4.5V
0" Input Current
An, Chip Enable -0.1 | -1.6 | mA 5.25 0.4V 0.4v
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8224

Ta =25°Cand V¢ = 5.0V

LIMITS TEST CONDITIONS
CHARACTERISTICS OUTPUTS | NOTES
P CHIP
MlN. X. V A "on A :1" oy
MAX. | UNITS cc n - ENABLE
Propagation Delay
An to Bn 50 ns 5.00 DC F.0.=12] 7,12
Chip Enable to Bn 50 ns 5.00 4.5V DC F.0.=12] 7,12
Power Consumption 400 mwW 5.25 4.5V 4.5V
Input Latch Voltage 5.5 \% 5.00 10mA 10mA 11
NOTES: 6. Output sink current is supplied through a resistor to VCC‘
1. All voltage measurements are referenced to the ground termi- 7. One DC fan-out is defined as 0.8mA.
nal. Terminals not specifically referenced are left electrically 8. One AC fan-out is defined as 50pF.
open. 9. Manufacturer reserves the right to make design and process
2. All measurements are taken with ground pin tied to zero changes and improvements.
volts, 10. By DC tests per the truth table, all inputs have guaranteed
3. Positive current flow isdefined as into the terminal referenced. thresholds of 0.8V for logical “0’* and 2.0V for logical ““1*.
4, Positive logic definition: 11. This test guarantees operation free of input latch-up over the
““UP"” Level = “1”, “DOWN" Level = 0. specified operating power supply voltage range.
5. Precautionary measures should be taken to ensure current 12. For detailed test conditions, see AC testing.
limiting in accordance with Absolute Maximum Ratings 13. Connect an external 1k resistor from Vee to the output

should the isolation diodes become forward biased.

SCHEMATIC DIAGRAM

terminal for this test.

re———- B
SAME AS+—oB1

BELOW 1:%
trorALLLTS

I OUTPUTS
r_*s

L___
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TRUTH TABLES FOR 8224-CB180

CODE CONVERSION ASCII TO EBCDIC
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Thus, the ASCIl to EBCDIC ROM standard product pius

gating as shown performs the complete conversion.

(UPPER & LOWER CASE LETTERS ONLY) 8224-CB180

EBCDIC CODE

CHARACTER

ASC 1l CODE
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TYPICAL APPLICATIONS (Cont'd)

& -—I._—_—o 0
by Bg [‘E}" 1
bg By
|y —— b——————0
b5 At asciito B2 2
asci 4 24 0——143 escDIC Rom Baf———————0 3 | g5epic
b30————— Ay DECODER By }—————0 4
by o——{ A Bgf——————0 5
bjo————Ag Bgl— ° 6
B pb————o0 7

GROUND PIN 15 WHEN TESTING ADDRESS-OUTPUT DELAYS

AC TEST FIGURE AND WAVEFORMS

5V 5v
Ve Bop—~ INPUT OR ! |
By | 4700 CHIP ENABLE !
By p— -~ Tdoff le— —=1 Tdon le—
53 —
By | ouTPUT
Bg —
Bg 1K 30pF
ENABLE B} o OUTPUT
SND 7 OUTPUT

INPUT PULSE:

Amplitude = 3.0V

tr=tf =5ns

PW = 200ns (50% DUTY CYCLE)

OQUTPUT PULSE
Tdoff e Tdoff = Tdon = 50ns Max
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64-BIT BIPOLAR SCRATCH PAD MEMORY (16x4 RAM)

DESCRIPTION

THIS PRODUCT AVAILABLE IN 0°C TO 75°C TEMP RANGE ONLY.

DIGITAL 8000 SERIES TTL/MSI

The 8225 is a TTL 64-bit Read-Write Random Access Mem-
ory organized as 16-words of 4 bits each. The 8225 is ide-
ally suited for application in scratch pads and high-speed

buffer memories.

Words are selected through a 4-input binary decoder when
the chip enable input (CE) is at logic ‘“0”. Data is written
into the memory when Read Enable (Rg) is at logic ‘0"
and read from the memory when RE is at logic '1".
The outputs of the 8225 are logical ““1’’ during write opera-
tion, therefore, inputs and outputs can be commoned in
busses to reduce the number of 1/0 leads. Output collectors

are uncommitted.

FEATURES

® CHIP ENABLE LINE FOR EXPANSION

APPLICATIONS

SCRATCH PAD MEMORY
BUFFER MEMORY

PUSH DQWN STACKS (First in-first out)

CONTROL STORE
TRUTH TABLE

OPEN COLLECTOR OUTPUTS FOR EXPANSION
ON THE CHIP DECODING
ALL OUTPUTS “1” DURING WRITING
DIODE PROTECTED INPUTS

CE
RE (Chip Enable) MODE OUTPUTS
0 0 Write i
1 0 Read Information
X 1 Chip Disable “qr

X = Either State

BLOCK DIAGRAM

8225

mE=

SR

- —

T
Py

BIT2

BIT3

BIT4

(4)T —its) (G)T Fi”) (10)1. D—i(s) (12)T -—Im)
LI|D| 12 D2 3 D3 I‘D‘,J

ADDRESS woRD | {
(1y | DECODING 2
Ag —p T
(18) -
A1~ |
(14) )
Az ol
(13) |
Az —p=t I
_ @2
CE —»] |
WORD
- 3
CHIP 6 [
ENABLE T
READ
WRITE
(3
RE ~——»1
READ ENABLE BIT1
Vee = (16)
GND = (8)

“ONE” LEVEL IN OR DATA INPUT APPEARS AS “ZERO"

LEVEL OUT.

T
DATA IN AND OUT

Denotes Pin Numbers

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS INPUTS
CHIP DATA
CHARACTERISTICS ENABLE iNPUTS | OUTPUTS | NOTES
MIN. | TYP. | MAX. [ UNITS WRITE | ADDRESS

“0" Output Voltage 4 v .8V Pulse 16mA |8, 11,12
“1"" Qutput Leakage Current 100 MA .8V Pulse .8V 5.25V 11,12
0" Input Current -1 -1.6 mA 4v 4v 4V 4V 16
“1" Input Current

Chip Enable 80 MA 4.5V

Write, Address, Data 40 KA 4.5V 4.5V 4.5V 4.5V 16
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Ta=25°Cand Vee = 5.0V

LIMITS CHIP INPUTS DATA .
OUTPUTS
CHARACTERISTICS ENABLE INPUTS
MIN. | TYP. | MAX.| UNITS WRITE |[ADDRESS
Minimum Write Pulse Width (Wpy) 18 30 ns
Input Setup Time (ISU) 18 20 ns
Input Hold Time (IHO) 0 ns
Address Setup Time (ASU) 5 ns
Address Hold Time (AHO) 5 ns
Access Time (Tp) 20 35 50 ns 17
Read Recovery Time (Tgg) 20 35 50 ns 17
Data Pulse Width (DPW) 20 ns
Write Recovery Time (Twr! 25 40 ns
Write Access Time (Tyy A) 25 40 ns
Chip Enable Recovery Time (TCR) 20 30 ns
Chip Enable Access Time (TCA) 20 30 ns
Input Clamp Voltage -15 \% -12mA -12mA -12mA -12mA 16
Input Latch Voitage - except Data 5.5 \" 10mA 10mA 10mA 16
Data 5.5 v 5V 5V 10mA 16
Power Consumption 400 | 552 mwW oV 5V ov ov 14
NOTES: 7. All pins not specifically referenced are tied to ground for
1. All voltage measurements are referenced to the ground termi- capacitance tests. Output pins are left open.
nal. Terminals not specifically referenced are left electrically 8. Output sink current is supplied through a resistor to VCC'
open. 9. One DC fan-out is defined as 0.8mA.
2. All measurements are taken with ground pin tied to zero 10. Manufacturer reserves the right to make design and process
volts. changes and improvements.
3. Positive current is defined as into the terminal referenced. 1. By DC tests per the truth table, all inputs have guaranteed
4, Positive logic definition: thresholds of 0.8V for logical ““0"' and 2.0V for logical “1"’.
““UP’" Level = 1", “DOWN" Level = “0". 12. For any given binary code on the Address Inputs the Write
5. Precautionary measures should be taken to ensure current input must be momentarily brought to a lagical ‘0 level.
limiting in accordance with Absolute Maximum Ratings 13. See AC test circuits on following pages.
should the isolation diodes become forward biased. 14. All sense outputs in ‘0’ state.
6. Capacitance is measured on Boonton Electronic Corporation 15. This test guarantees operation free of input latch-up over the
Model 75A-53 Capacitance Bridge or equivalent. f=1 MHz, specified operating power supply voltage range.
Vac = 256m Vrms‘ 16. Test each input one at a time.
17. Address Pulse Width (APW) is 40ns for this test.
FUNCTIONAL DIAGRAM
—— e - - =
1 vee |
] |
| |
| |
| |
| |
Ag | |
10F 16 ! I
DECODER [T
Az | vee |
: |
| OUTPUT |
| |
: |
|
| 1
[ e e e = L L L |
& ! == = |
| INPUT ]
! |
' |
| | ONE LEVEL IN ON DATA INPUT APPEARS
Re . TYPICALSTRUCTURE AS “ZERO” LEVEL OUT.
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+6.0V
1K
—

PULSE L e —

GENERATOR
> _—‘{ +5.0V
510 -
+5.0V 1K ?

12
'3 5y +5.0V

AC TEST FIGURES AND WAVEFORMS

O—
la
B2 o—» 2700
PULSE Lo
GENERATOR o R _
E D3 O—» 5k
1 g
= 5 k = =
PULSE Lo
GENERATOR AN _
_T_ % anp

I”—'

NOTE: NEGATIVE TRANSISTIVE
DOES NOT GO BELOW 2.6
VOLTS AND GENERALLY
IS NOT MEASURABLE.
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4096 BIT BIPOLAR ROM
(1024x4 ROM)

8228

THIS PRODUCT AVAILABLE IN 0°C TO 75°C TEMPERATURE RANGE ONLY

DESCRIPTION _
The 8228 is a 4096 Bit Bipolar Read Only Memgry
organized as 1024 words by 4 bits per word. Available in a
16 pin dual in-line package, the 8228 can provide very
high bit packing density by replacing four standard 256X4
ROMS.

The 8228 is fully TTL compatible and includes on-the-chip
. decoding. Typical access. time is BOns with a power
consumption of only .125mW per bit.

The standard 8228 ROM pattern is the USASCIlI Row
Character Generator code; however, custom patterns are
also available. The standard pattern is specified as the
N8228! - CD162, while custom circuits are identified as
N8228! - CXXX. A truth table/order blank is included
on page 254 for ordering custom patterns.

DIGITAL 8000 SERIES TTL/MSI

See. page 242 for CD162 Pattern and USASCII Row
Character Generator.

FEATURES

& BUFFERED ADDRESS LINES

® ON THE CHIP DECODING

® TOTEM POLE OUTPUTS

® DIODE PROTECTED INPUTS

® 16 PIN PACKAGE (1/3 SIZE OF 24 PIN PACKAGE)

APPLICATIONS
MICROPROGRAMMING
HARDWIRED ALGORITHMS
CHARACTER RECOGNITION
CHARACTER GENERATION
CONTROL STORE

BLOCK DIAGRAM

A ]

25 2

ng o] WORDSELECT

1-64
A 115 DECODER

Ag 114

ag 113

ADDRESS
LINES

Ag (5)

AL o] miTsELECT
1-16
o

64 X 648IT
STORAGE MATRIX

[TPRLIFS DECODER
ag

~

Vee = (16)

GND = (8)

64-4 BIT
MULTIPLEXER

Denotes Pin Numbers

1(12} 1(11) 1(10) l(Q)
0 0; 0

1 2 3 04

—

OUTPUT DATA

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

LIMITS
CHARACTERISTICS TEST CONDITIONS NOTES
- MIN. TYP. MAX. UNITS

0" Output Voltage ‘0.5 \% lout = 11-:2 mA
“1” Qutput Voltage 2.7 \% lout =-1.0 MA
0" Input Current -10 -200 MA Vi = 0.5V
“1'" Input Current 1 25 MA Vin = 5,25V
Input Threshold Volitage

0" Level .85 \"

“1" Level 2.0 \%
Propagation Delay 50 90 ns
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8228

ELECTRICAL CHARACTERISTICS (Cont'd)

LIMITS
CHARACTERISTICS ; TEST CONDITIONS NOTES
MIN. TYP. MAX. UNITS
Input Clamp Voltage -1.0 \% lin = 5.0mA
Power Consumption 100 140 mA 09 to 03 ="0"
Output Short Circuit Current -20 -70 mA
ELECTRICAL CHARACTERISTICS (Tp = 25°C and Vee = 5.0V)
LIMITS ;
CHARACTERISTICS TEST CONDITIONS NOTES
MIN. TYP. MAX. UNITS
Access Time—Address to Output 50 75 ns 5
NOTES: 4.  Applied voltages must not exceed 5.5V
1. Positive current is defined as into the terminal referenced. Input currents must not exceed :30mA
2. No more than one output should be grounded at the same Output currents must not exceed +100mA
time. Storage temperature must be between -60°C to +150°C
3. Manufacturer reserves the right to make design and process ) . X
changes and improvements. 5. Rise and fall time for this test must be less than 5ns. Input
amplitudes are 2.8V and all measurements are made at 1.5V.
AC TEST FIGURE AND WAVEFORM
TEST LOAD
Vee
360 2
O I —Q
470 Q2 :[ 30 pF
READ CYCLE
Ay, A4, ...Ag ! /,_ _______________ -
CaoBRESS , t N
_________ -

Vi
0,.0,,05.04
OUTPUT P
————— ~7
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256 BIT BIPOLAR RAM (256x1 RAM] ‘
(82506 TRI-STATE) (82507 OPEN COLLECTOR) 82306

THESE PRODUCTS ARE AVAILABLE IN 0°C to 70°C TEMPERATURE RANGE ONLY 8 28 0 7
OBJECTIVE SPECIFICATION

AVAILABLE SOON DIGITAL INTEGRATED CIRCUITS

DESCRIPTION BLOCK DIAGRAM

The 82S06 and 82S07 are ideal devncss for gse in Control 256 BIT BIPOLAR RANDOM ACCESS MEMORY
Stores, small buffers, scratch pads, ‘“‘cache’” type buffer
stores, memory maps, etc. The typical read time (the
time between applying an address and obtaining valid out-
put data) is 30ns. The typical write time (the time be-
tween applying one address and storing data) is 30ns. The
circuit has 3 chip enable inputs which greatly simplifies the
circuit configuration when used in large memories. The
82506 and 82S07 also feature very low input loadings,
25 microamperes for a 1"’ state and -100 microamperes

fOl’ 110”. [‘:o(zi* WORD
1, —e=] SELECTION
i
Az( ) 116 16 X 18 BIT STORAGE MATRIX

A3 = DECODER

The memories are TTL compatible and operate from single AoDRESS

5 volt supply. LINES ]

e LA o e

:g(}-g‘?:] DECODER SENSE AMPLIFIER

L {7)
FEATURES
® 256 X 1 ORGANIZATION E;:;:EFZ‘(_K e

c—sg‘(‘?’)»
e 30 NANOSECOND ACCESS TIME TYPICAL Py

DRIVERS CIRCUITS

e LOW 1.5 mw/BIT POWER DISSIPATION TYPICAL a3 g
e LOW 100 YA INPUT LOADING < 2 e

() Denotes Pin Numbers
® TRI-STATE (82S06) OR OPEN COLLECTOR

(82S07) OUTPUT ““ONE"” LEVEL IN ON DATA INPUT APPEARS AS”ZEhO"

LEVEL OUT.

® ON CHIP DECODING

OBJECTIVE ELECTRICAL CHARACTERISTICS (T =0 to 75°C, Vgc = 5.0V #5) Note 1,2, 3

CHARACTERISTICS LTS TEST CONDITIONS NOTES
MIN. TYP. MAX. UNITS
0" Input Current -10 -100 uA Vin= 0.5V
1" Input Current <1.0 25 LA Vin =5.25V
*‘0’" Output Voltage .25 5 \% lout = 16mMA
Output Leakage Current (82S07) <1.0 100 LA CEq, CEp, CEg="1", Vout = 2.7V
Output “off'’ Current (82S06) <1.0 +100 oA CE1,CE2, CE3="1",05 < Vgyi < 2.7V
0" Input Threshold .85 v
1"’ Input Threshold 2.0 \%
Power Supply Drain 75 100 mA Ve =5.00vV
Input Clamp Voltage -1.0 -5 \% lin = -5.0mA
Input Capacitance 5 pF
QOutput Capacitance 8 pF
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SIGNETICS DIGITAL 8000 SERIES TTL/MS! — 82S06/07

OBJECTIVE ELECTRICAL CHARACTERISTICS (Tp = 25°C, Vg = 5.0V)

CHARACTERISTICS MIN. TYP.UM”:AX. UNITS TEST CONDITIONS NOTES
Access Time—Address to Output 30 ns 4
Address Set-Up Time (read) i1 10 ns
Propagation Delay 20 ns 4
Chip Enable to Qutput Enable ty 20 ns
Propagation Delay 15 ns 4
Chip Enable to Output Disable t3 15 ns
Address to Write Enable h 5 ns ’ 4
Set-Up Time tq 5 ns
Chip Enable to Write Enable 0 4
Set-Up Time tg 0 ns i
Data Input to Write Enable 0 4
Set-Up Time tg 0 ns
Write Enable Plus Width ty 16 ns 4
Address Hold Time tg 0 ns 4
Chip Enable Hold Time tg 0 ns 4
Data Input Hold Time Yo 0 ns 4
Write Enable Propagation Delay 9 30 ns 4
Qutput Short Circuit Current (82S06) —20 —100 mA Vout =0V 4

NOTES:

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

2. Manufacturer reserves the right to make design and
process changes and improvements.
3. Applied voltages must not exceed 6.0V,

TIMING DIAGRAM

Input currents must not exceed +t30mA,

Output currents must not exceed +100mA,

Storage temperature must be between -60°C to +150°C.
4. Refer to Timing Diagram for definition of

terms and test load.

READ MODE PROPAGATION DELAY FROM CHIP ENABLE
Ag A7

e

rom—mmee-

1
6 j-— —o

Din
DATA INPUT

e ———ad

RIW
READ/WRITE ENABLE

1 -
ADDREss o\ 1|
—y :
s | |
CEq, CE,, CE3 )
CHIP ENABLE ! |
b ; | e !
0 —_— 12 -—
OUTPUT | e 4 | W
1 ! !
WRITE MODE
Ao A7 Y bkt I--.---!----‘----‘
ADDRESS "’J\ 4 e——>i 8 o
- ‘ ——-
{
CE4, CEp, CE3 q 5 — —| (BF
CHIP ENABLE

OUTPUT
(ADDRESS AND CHIP ENABLE STABLE)

NOTE:

MEMORY TIMING DESCRIPTION

u

B

h =
3 =
tq =
g =
tg =
=
g =
tg =
Y10~
1=

Rise and fall times for test must be less than 5 ns between 10-90% points, V¢ = 5.0V, input amplitudes 2.8V, all
measurements made at 1.5V level. Times are given in nanoseconds.

TEST LOAD
Vee

27052

300F 30092

set up time for an address input to chip enable for valid
data at output

propagation delay from chip enable to valid data at output
propagation delay from chip disable to output turn off
set up time from address to write enable

set up time from chip enable to write enable

set up time from data input to write enable

write enable pulse width

hold time for address from write enable

hold time for chip enable from write enable

hold time for data input from write enable

propagation delay from write enable to valid data at output
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HIGH SPEED WRITE-WHILE-READ
64-BIT BIPOLAR RAM (32x2 RAM]

823521

THIS PRODUCT AVAILABLE IN 0°C TO 75°C TEMPERATURE RANGE ONLY

AVAILABLE SOON

DESCRIPTION

The 82521 is a TTL 64 bit Write-While-Read Random
Access Memory organized in 32 words of 2 bits each. The
82521 is ideally suited for high speed buffers and as the
memory element in high speed accumulators.

Words are selected through a 5 input decoder when the
Read-Write enable input, CE is at logic “1". % and \TV—{
are the write inputs for bit 0 and bit-1 of the word seiected.
C is the write control input. Whenm( and C are both at
logic “0”" data on the I and 11 data lines are written into
the addressed word. The read function is enabled when
eithervv_)'( or Cisat logic 1",

An internal latch is on the chip to provide the Write-While-
Read capability. When the latch control line, L, is logic
“1'"" and data is being read from the 82521, the latch is
effectively bypassed. The data at the output will be that of
the addressed word. When fgoes from a logic 1" to logic
“0” the outputs are latched and will remain latched
regardliss of the state of any other address or control line.
When L goes from “0"" to ““1" the outputs unlatch and the
outputs will be that of the present address word.

FEATURES

OBJECTIVE SPECIFICATION

APPLICATIONS
SCRATCH PAD MEMORY
BUFFER MEMORY
ACCUMULATOR REGISTER
CONTROL STORE

LOGIC DIAGRAM

(13) Ag.

N
N

(10) Az

@ A4

(8} CE

® BUFFERED ADDRESS LINES ® T
® ON CHIP LATCHES 6 %76 %7
® ON CHIP DECODING
® BIT MASKING CONTROL LINES
® ENABLE CONTROL LINE
® OPEN COLLECTOR OUTPUTS WITH Vee = (16) 00 04
48 mA CAPABILITY N ves Fin Numbers ?
® PROTECTED INPUTS
® VERY HIGH SPEEDS (25ns TYP)
TRUTH TABLE
CE c —VW) m n Mode Outputs
X X X X 0 Output Hold Data from last addressed word when CE = 1"’
0 X X X 1 Read & Write Disabled Disabled logic 1"
1 1 X X X Read Data stored in addressed word
1 0 1 1 X Read Data stored in addressed word
1 0 0 0 0 Write Data Data from last word address when L went from
“1" to 0"
0 0 0 1 Write Data Data being written inta memory
1 0 1 0 Write Data into Bit 0 Only If L =0: Data from last word address when L went from
“1"" to 0"
1 0 0 1 X Write Data into Bit 1 Only IfL=1: Data being written into the selected bit location
and stored in other addressed location




SIGNETICS DIGITAL 8000 SERIES TTL/MS! — 82521 .

OBJECTIVE ELECTRICAL CHARACTERISTICS (Tp = 25°C and Vg = 5.0V)

CHARACTERISTICS MIN. TYPITIMIT;AX‘ UNITS TEST CONDITIONS NOTES
“0” Output Voltage 5 \% Vout = 40mA
1" Qutput Leakage Current 250 HA Vout = 58V
0" Input Current (All Inputs) -1.6 mA Vi, =05V
“1"" Input Current (All Inputs 40 uA Vin =24V
Input 0" Threshold Voltage 0.85 \%
Input 1" Threshold Voltage 2.0 \"
Power Supply Current 150 mA
Read Access Time Address to Qutput ty 25 ns
Address Set-Up Time
Address to Latest C(—) or W(—) ty 8 ns 5
Data Set-Up Time to Latest
C(—) or W(-) t3 8 ns 5
Address Hold Time Earliest
C(+) or W(+) to Address 14 0 ns 5
Control or Write Pulse Width tg 20 ns
Write Access Time Latest |, or W(-)
or C(—) to Output tg 25 ns
Latch Qutput Set-Up Time Output to L(—) ty 0 ns
Latch Address Hold Time L{—)
to Address tg 10 ns
Delatch Access Time L(+) to Qutput tg 15 ns
Data Hold Time Earliest C(+) or W(+) to I, t10 5 ns
‘NOTES:
1. Positive current is defined as into the Terminal. Output current must not exceed +100 mA.
Storage temperature must be within the -60°C to
2. No more than one output should be grounded at the +150°C range.
same time. Manufacturer reserves the right to make design and
process changes and improvements.
3. Applied voltages must not exceed 5.5V. (+) means positive going transition of the voltage signal.
Input current must not exceed +12 mA. {-) means negative going transition of the voltage signal.
AC WAVEFORMS

Fig. 1 Read Access Time

Fig. 2 Address Setup and Hold Time
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 82521

AC WAVEFORMS

- T\Il

]
T
I !
]
— s So— &
Y|
[ Ai
N e e
E-orW- |
| ' Fig. 5 Latch Times
Fig. 4 Write Access Time
TYPICAL APPLICATION
- DgE 0‘151, DyEyD3Eg D4E4D5E5DGEG D7 E7
i i
[ ARRRRRR
So So
s T 82533 s 82533
[ 1 1 1
r—l——l——l—-—] ————— l——l--l-—l—-l
- | 8282t 82521 “A" REGISTER | 82521 82521 |
o, LI - FJ— — — — — — —~— I
Dg— 85521
Ps 82521
pATA INPUT | P47
TO “8" -
REGISTER
D3]
Dy 82521
D,
Dy - #2521 ‘
L BoAgS1AqByAyBAg B4A4Bg5 A5 Bg AgB, Ay
74181 Co Cpy 74181
Pe, te, Te, T, Te, Te, Te, 1,

BASIC 8 BIT FULLY BUFFERED ACCUMULATOR
By use of the control lines Sg and S data is loaded into the ‘*A’" register through inputs Dx or from the outputs of the 74181's (Ex) to
the 82833’s and stored in the 82521's organized as a 32 x 8 RAM register. Data is loaded directly into the '’B’’ register. With this arrange-
ment, the function A+B — A (A plus B into A) can be performf in 70ns, typically, starting from data stored in the 82S821°s.
3
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1024 BIT BIPOLAR PROGRAMMABLE ROM (256x4 PROM) 8 2326

(82526 OPEN COLLECTOR) (82529 TRI-STATE)

AVAILABLE IN 0°C TO 75°C TEMPERATURE RANGE ONLY 82 sz 9 |

AVAILABLE SOON

DESCRIPTION

The 82526 (open Collector Qutputs) and the 82S29 (tri
State Outputs) are Bipolar 1024 Bit Read Only Memories
organized as 256 words by 4 bits per word. They are Field-
Programmable, which means that custom patterns are -

immediately available by following the simple fusing pro- ArA; Aghs _°G:CE‘ (13
. . . . . A CE5 (19)

cedure given in this data sheet. Two chip enable lines are l

provided and the outputs are bussable to allow for memory "(;iD"‘[E:AJ

expansion capability.

The 82526 and 82529 are fully TTL compatible and include ”-DJ—{—):: | orcooses

on-the-chip decoding. Typical access time is 35ns.

U] Ag
The standard 82526 and 82S29 are supplied with all out- AS‘DE—

puts at a logical “0”’. If a programmed unit is required the %" rusor o et e e __:{:)o—'g’u2
Truth Table/Order Blank on page 252/253 can be used. (3,_D l s
FEATURES >

® BUFFERED ADDRESS LINES

® ON THE CHIP DECODING

® TWO CHIP ENABLE LINES

® OPEN COLLECTOR OR TRI STATE

OUTPUTS

DIODE PROTECTED INPUTS

NO SEPARATE “FUSING” PINS

® UNPROGRAMMED OUTPUTS ARE
“0"” LEVEL

® BOARD LEVEL PROGRAMMABLE

APPLICATIONS

PROTOTYPING

VOLUME PRODUCTION
MICROPROGRAMMING
HARDWIRE ALGORITHMS
CONTROL STORE

INPUT/OUTPUT SCHEMATIC DIAGRAMS

OBJECTIVE SPECIFICATION

BLOCK DIAGRAM

8 12)
<> becoper _:DH b

TO 1:8

32x32

8 (109
DECODER _@0 OD;

. TO1u32
& A2 [ pECODER
A2 Song
(6) A
s Do o=
by (9)

Ao 1:8
=+ oeconer O-—0D4
[} Ag
Ay O—s ‘
[y P—
A, N
erom M|tz

By — ] DECODER

(16)
(8)
Denotes Pin Numbers

Vee
GND

)

won o

INPUT SCHEMATIC
Vee

OUTPUT SCHEMATICS
82829

82526

0x

0x
TOTE, ANDTE,

70 CE, AND CE,
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 82526/29

OBJECTIVE ELECTRICAL CHARACTERISTICS

(Over Recommended Operating Temperature and Voltage)

process changes and improvements,

PROGRAMMING PROCEDURE

The 82S26 and 82529 may be programmed by using the
Curtis Electro Devices or Spectrum Dynamics Programmers.
Each perform the procedures outlined.

The 82526 and 82529 standard parts, are shipped with all
outputs at Logical “0”’. To write a logical ‘1" proceed as
follows:

A.  Simple Programming Procedure using ‘‘bench’” equip-
ment.

1. Connect pin 8 (Gnd) to ground. Enable the
device by connecting CE4, (pin 13) and CE5 (pin
14) to a logical “0"".

2. Raise Vg (pin 16) to 12.5V +0.5V. (Note: Icc
will be approximately 300mA during the pro-
gramming procedure.)

3. Address the word to be programmed through Ag
through Ag using OV to 0.5V as logical 0" and
2.4V 10 5.0V as logical 1",

4. Force 64 +3mA into the output to be pro-
grammed to a “1". (Note: LIMIT THE OUT-
PUT VOLTAGE TO 20.0v MAX. PROGRAM
ONE OUTPUT AT ATIME.)

NOTE: Vg and output programming pulse width
should be 50ms (1.0 sec max.).

5. Remove the programming current from the output
and remove V. {Do not exceed a 25% power on

234

LIMITS
CHARACTERISTICS TEST CONDITIONS
MIN. TYP. MAX. UNITS
0" Output Voltage 05 \% lout = 16mA .
“1" Qutput Leakage (82S26) 40 uA C_T_l or CEg = "1", Vgt = 2.6V
(82829} 100 uA CEq=CE2="0", Vgyt=2.6V
(82529) -40 +40 uA CEqorCEz ="1", Vgut = 0.5 t0 2.4V
1" Output Current (82S29) -2.0 mA CEq=CE2="0", Vout = 2.4V
“0" Input Current -250 MA Vip =05V
“1"" Input Current 50 LA Vin =237V
Input Threshold Voltage
Q" Level .85 \%
1" Level 20 \"
(Ta = 256°C and Vgc = 5.0V)
LIMITS
CHARACTERISTICS TEST CONDITIONS
MIN TYP MAX UNITS
Input Clamp Voltage -1.0 \% lin = 5.0mA
Power Consumption 105/525 mA/mW Vce = 5.00V
Propagation Delay
Address to Output 60 ns
Chip Enable to Output 50 ns
1. Positive current is defined as into the terminal 3. Applied voltage must not exceed 6.0V except while
referenced. programming.
2. Manufacturer reserves the right to make design and Input currents must not exceed +30 mA.

Output currents must not exceed +50mA except while
programming.

4. Specifications are tentative. Final specifications will
be available by May 1972.

duty cycle during programming.)

6. Repeat steps 2 through 5 until the addressed
word is completely programmed.

7. Repeat steps 2 through 6 until the device is com-
pletely programmed.

Fast Programming Procedure

1. Steps 1 through 3 same as above in slow proce-
dures.

4. Force 64 +3mA into the output, limited to 20.0V
max, to be programmed to a ‘1"’ and monitor the
voltage at the output pin. When the output voltage
rises above 19.5V the bit is programmed. (Note:
Unprogrammed outputs will be 18.7V or less.
Typical Programming time is 10 millisec/bit.)

5. Remove the current source and apply it to the next
output, in the same word, to be programmed.
(Note: Full power may be applied to the device
for 1.0 sec continuously. Therefore, bits may be
programmed until 1.0 sec has been accumulated.
At that time, remove all power for 4.0 seconds,
then continue programming.)

6. Repeat steps 4 and 5 until the entire word is
programmed.

7. Repeat steps 2 through 6 until the device is fully
programmed. The typical 82526 or 82S29 can be
programmed in less than one-half minute using the
above procedure.



SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 82526/29

AC TEST FIGURE AND WAVEFORM

sv | INPUT PULSE"
| AMPLITUDE = 3.0V
l tr=1t=5ns
4 PW = 200ns (50% DUTY CYCLE)
INPUT Vee
- sV
INPUT OR
- A, CHIP SELECT b W
-1 a
2
-~ A 01 | 2872
PULSE — o, 0z
GENERATOR
i Ag 03 |—=
- g 04 o
1KQ 30pF ouTPUT
- A7
ik ouTPUT
- CEq -t
% o OUTPUT PULSE
Tdoff = Tdon = 50ns Max.

1

Ground Pins 13 and 14 when testing address-Output delays

235



236



SECTION
SIGNETICS SURE 883 PROGRAM

FOR DIGITAL DEVICES
BULLETIN 5001A

The Signetics SURE*/883 Program consists of a combination of 100
percent and statistical sample tests designed to assure specified
performance, continuing uniformity, and long term reliability of
Signetics products. These tests are made regularly at no extra cost to
the user and are performed in addition to the 40 quality assurance
inspections and tests to which every circuit is subjected before final
seal. The tests, tabulated below for the specifier’s convenience, 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 environmental screens
shown in Table I. These screens are performed in production and
include 100% final production electrical tests. Any unit failing
either the environmental screens or the final production electrical
tests is rejected and removed from the lot.

After completion of Table | tests, each manufacturing lot is sampled
and tested by Quality Assurance for conformance to the require-
ments 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 subgroup are shown in the Electrical
Characteristics table of the individual part type data sheets.

Tables IIIA, i11B, and 111C provide a complete process qualification
and verification program in accordance with the conditions of
MIL-STD-883, Group A, B and C tests. These tests are performed
once in every 90 day manufacturing period, on representative
devices from each standard production die process family and on
each production package family. The representative circuits and
packages selected are changed routinely, and the tests performed
monitor and qualify all structurally similar devices produced by the
same process and production during that period. A summary of
these test results is available on request at the time of order

All of the applicable Electrical Parameters of Table IIIA are per-
formed at pretest on the Table I1IC samples. This provides the
MIL-STD-883 electrical parameter and design verification Group A
tests. These tests are performed on representative circuit types from
every die process family type in manufacturing during this period.

Table !IIB consists of the package oriented qualification environ-
mental stress tests of MIL-STD-883, Groups B and C. Representative
samples from each package product family type are monitored and
qualified every 90 day period by these tests. A common device is
used as the die type for these package and assembly qualification
tests.

Table 111C consists of the die process oriented qualification electri-
cal stress or operational tests at high temperature per MIL-STD-883,
Groups B and C. Representative devices from each die process
family are monitored and qualified every 90 day period by these
tests. The package type is randomly selected as applicable.

An additional screening series is available at extra cost. Details are
given in Table V, MIL-STD-883, method 5004, high reliability
screening.

Table | — 100% Production Screen Tests

TEST CONDITIONS

Preseal Visual
Thermal Shock

High Power — Low Power

Liguid to Liquid, 5 Cycles, 60 Seconds
at 0°C, 60 Seconds at 100°C, transfer
time 5 Seconds. (See Note 1.)

Y1 Axis; 30,000 g minimum,

1 minute. (See Note 1.}

Gross leak test (Bubble Test).

(See Note 1.)

Centrifuge

Hermeticity

Production Electrical

placement. Tests

* Systematic Uniformity and Reliability Evaluation

Table Il — Signetics Acceptance Tests (See Notes 2 and 3)
A-1 Visual and Mechanical Inspection MIL-STD-883 Method 2009 1.0% e
A-2 DC Parameters Ta = +25°C 1.0% T
A-3 DC Parameters Ta = +25°C 1.0% T
A-4 DC Parameters Ta = +125° C 1.0% I
A-5 DC Parameters Ta =-55°C 1.0% i
A-6 ‘ AC Parameters Ta=+25°C 1.0% I
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TABLE IHIA. MIL-STD-883 GROUP A

ELECTRICAL TESTS

MIL-STD-883
] 1
GROUP A A TEST DESCRIPTION
SUBGROUP
Al A2, A-3 Static tests at 25°C
A2 A-4 Static tests at maximum
rated operating temperature.
A3 A-5 Static tests at minimum
rated operating temperature.
A4 A6 Dynamic tests at 25°C,
AS C 2, when Dynamic tests at maximum
applicable rated operating temperature.
Ab C 2, when Dynamic tests at minimum
_ appticable rated operating temperature.
A7 * Functional tests at 25°C.
A8 Functibnal tests at maximum
A4, A5 and minimum rated
operating temperatures.
A9 A6 Switching tests at 25°C.
A10 C 2, when Switching tests at maximum
applicable rated operating temperature.
A1l C-2, when Switching tests at minimum
applicable rated operating temperature.

TABLE HIB. MIL-STD-883 GROUPS B AND C ENVIRONMENTAL TESTS

MIL-STD-883
GROUPB & C TEST DESCRIPTION MMET o83 CONDITIONS LTPD
SUBGROUP
B84 Physical Dimensions 2008 Test Condition A 15
By Marking Permanency 2008 Test Condition B, Para. 3,2,1 4 devices/no failure
Visual and Mechanical 2008 Test Condition B 1 device/no failure
Bond Strength 2011 Test Condition D 15
83 Solderability 2003 Solder Temperature 260°C +10°C 15
By Lead Fatigue 2004 Test Condition B2 15
Hermeticity 1014 See Note 4
a.- Fine Test Condition A or B
b. Gross Test Condition C
Cq Pre-Test Electrical Signetics Subgroup A-3
Parameters
Thermal Shock 1011 15 Cycles. Test Condition C,
+150°C to ~65°C 15
Temperature Cycle 1010 10 Cycles. Test Condition C,
150°C to -65°C
Moisture Resistance 1004 Omit initial conditioning.
End Point Efectrical
Parameters Signetics Subgroup A-3
FAILURE CRITERIA Refer to Table V.
Co Pre-Test Electrical
Parameters Signetics Subgroup A-3
Mechanical Shock 2002 Test Condition B 15
Vibration Variable
Frequency 2007 Test Condition A
Constant Acceleration 2001 Test Condition E
End Point Etectrical
Parameters Signetics Subgroup A-3
FAILURE CRITERIA Refer to Table |V.
C3 Salt Atmosphere 1009 Test Condition A. Omit
initial conditioning. 15
Ca Pre-Test Electrical
Parameters Signetics Subgroup A-3
High Temperature
Storage 1008 Ta = +150°C, t= 1000 hours A=15
End Point Electrical
Parameters Signetics Subgroup A-3
FAILURE CRITERIA Refer to Table IV,
TABLE HIIC. MIL-STD-883 GROUPS B AND C HIGH TEMPERATURE
OPERATING LIFE TESTS
MIL-STD-883
GROUPB & C TEST DESCRIPTION MEro,oa3 CONDITIONS LTPD
SUBGROUP
Pre-Test and Design Table I1IA as applicable,
Verification Electrical data sheet groups A & C.
Parameters
Bs & Cs High Temperature Test Condition D or E as applicable.
Operating Life 1005 Ta = +125°C or +85°C, per Part
Data Sheet. t = 1000 hours. A=10

End Point Electrical
Parameters
FAILURE CRITERIA

Signetics Subgroup A-3
Refer to Table IV.

‘Slgnetacs performs a truth table test.
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Table IV — Signetics Failure Criteria

0’ Input Current

““0’* Qutput Voltage

Expansion Node Current

TEST 1" Input Current ‘1’ Output Voltage
Data Sheet Limits and: Data Sheet Limits and:

LIMITS 10X Initial Value for DTL +20% Initial Value
5X initial Value for TTL

Data Sheet Limits
+20% Initial Value

Data Sheet Limits and:

+0.1v

Data Sheet Limits and:
+20% Initiat Value

Optional High Reliability Screening

To maximize reliability in critical application, the Optional High
Reliability Screening of Table V provides for three levels of 100%
screening per MIL-STD-883, Method 5004 at extra cost. This series
eliminates the necessity for special specification, minimizes cost and
provides the shortest possible -delivery time. This series is applied
after the normal Group A acceptance test. Circuits subjected to this
Preconditioning Series are clearly distinguishable from standard
products in the following ways:

1. Individual serial number on each circuit (Class A only).

2. The first letters of a part number are either RA, RB, or RC.

RA = Class A
RB = Class B
RC = Class C

i.e., RA8880J = 100% screening of Table V, Class A.

3. Individual device variables parametric test data is supplied with
each shipment (Class A only).

Consult your local representative for price information. Device

types should be specified with the appropriate letter prefixes.

Notes:

Not applicable to solid molded packaged devices.

2. All test equ

ipment calibrated

MIL-Q-9858A and MIL-C-45662A.
3. Detailed tests, conditions, and limits applicable to each subgroup
are given in the Signetics data sheet ELECTRICAL CHARAC-
TERISTICS table. See Table IIIA for the corresponding Group A
tests of MIL-STD-883.
4. The Hermeticity tests are not empiloyed for solid moided

packages.

to meet

requirements of

5. Class B and Class C may be subjected to thermal shock as an

alternate.

6. The test sequence of fine and gross leak may be reversed when
fluorocarbons are utilized for gross leak.

7. The individual MIL-STD-883 Test Methods are, in many cases
designed to ‘‘stand alone’’ as a sole screen or sole Group B
environmental sampling test. But since 5004 specifies a screening
series or flow, some of the measurements, etc., specified in an
individual Test Method are not intended to be applicable in the
screening series.

TABLEV — MIL-STD-883 METHOD 5004, HIGH RELIABILITY SCREENING

TEST MIL-STD-883 CLASS A CLASS B CLASS C CLARIFICATIONS
METHOD (See Note 7)

Internal Visual (preseal) 2010.1 Cond. A Cond. B Cong. B Test Condition A, Paragraph 3.1.1.7, a, deiete the
words “"and parameter”’.

Stabilization Bake 1008 (24 hours) Cond. C Cond. C Cond. C Condition C (150°C) max. for au/al metatiization
system. Cond. D (200 C) max. for al/al
metallization system. No electrical measurements
at this point.

Thermal Shock 101 Cond C Not required. Not required. Cond. C (150°C) max. for aufal metallization

NOTE 5 NOTE 5 system. Cond. D (200°C) max. for al/sl met-
allization system. No electrical measuraments, no
external visual inspection at this point.

Temperature Cycling 1010 Cond. C Cond. C Cond. C (150°C) max. for au/al metallization system.

NOTE 5 NOTE 5 Cond. D (200°C) max. for al/al metsihization
system. No electrical measurements, no external
visual inspection, no hermeticity tests at this point.

Mechanical Shock 2002, Y1 plane only Cond. B Not Required Not Required No electrical measurements at this point.

Centrifuge 2001 Cond. E Cond. € Cond. €

Y2 then Y1 plane Y1 plane Y1 plane

Hermeticity 1014, Note 6

A. Fine Leak (Hermetic devices Cond. AorB Cond. Aor B Cond. Aor 8
B. Gross Leak only) Cond. C Cond. C Cond. C

Critical Electrical Parameters

Signetics Subgroup A-3

Read and Record

Not Required

Not Required

Burn in Test

1015, Ty = +125°C

240 hours Cond. D
or E (as applicable)

168 hours Cond. D
or E {as applicable)

Not Required

Critical Electrical Parameters

Signetics Subgroup A 3

Read and Record

Not Required

Not Required

Signetics FAILURE CRITERIA

Table 1V

Not Required

Not Required

Reverse Bias Burn In

1015, T4 - +150°C

t= 72 hours

Cond AorC

Not Required

Not Required

Required only when specified in the apphicable
procurement d. . Sig burn-in
(above) includes reverse bias of unused junctions.

Final Electrical Test

Perform go no go
measurements of
Signetics Subgroup
A Parameters

Signetics Subgroups
A2 A4, A5 A6,
Functional tests,
truth table when

Signetics Subgroups
A2A3 A6,
Functional tests,
truth table

Signetics Subgroups
A 2, A 3 Funcuonal
tests, truth table
when applicable

applicable when applicable
Radiographic Inspection 2012 Yes Not Required Not Required
External Visual 2009 Yes Yes Yes
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SECTION ]0
CUSTOMER ORDERING INFORMATION |

N8205Y - CB175
N8204Y - CB504
N8204Y - CB505

ASCII-TO-EBCDIC, EBCDIC-TO-ASCII
ASCII-TO-EBCDIC CODE CONVERTER
EBCDIC-TO-ASCII CODE CONVERTER

ASCII (ADDRESS) TO EBCDIC (DATA)

8205 — CB175
8204 — CB504

FIRST HALF

12
16
20
24

32
36
40
a4
48
52
56
60
64
68
72
76
80
84
88
92
96
100
104
108
112
116
120
124

00000000
00110111
00010110
00001100
00010000
00111100
00011000
00011100
(1000060
01011011
01001101
01101011
11110000
11110100
11111000
01001100
01111100
11000100
11001000
11010011
11010111
11100011
11100111
11100000
01111001
10000100
10001000
10010011
10010111
10100011
10100111
01101010

125

00000001
00101101
00000101
00001101
00010001
00111101
00011001
00011101
GiGC1i111
01101100
01011101
01100000
11110001
11110101
11111001
01111110
11000001
11000101
11001001
11010100
11011000
11100100
11101000
01011010
10000001
10000101
10001001
10010100
10011000
10100100
10101000
11010000

10
14
18

26
30
34

38

46
50

58
62
66
70
74
78
82
86
920
94
98
102
106
110

114

118
122
126

00000010
00101110
00100101
00001110
00010010
00110010
00111111
00011110
Ct111i11
01010000
01011100
01001011
11110010
11110110
01111010
01101110
11000010
11000110
11010001
11010101
11011001
11100101
11101001
01011111
10000010
10000110
10010001
10010101
10011001
10100101
10101001
10100001

127

00000011
00101111
00001011
00001111
00010011
00100110
00100111
00011111

Ni4144044

UTTTIUT T

01111101
01001110
01100001
11110011
11110111
01011110
01101111
11000011
11000111
11010010
11010110
11100010
11100110
01001010
01101101
10000011
10000111
10010010
10010110
10100010
10100110
11000000
00000111

128 00100000
132 00100100
136 00101000
140 00101100
144 00110000
148 00110100
152 00111000
156 00000100

1en Nn1n000N4
10U viuvuvuuuvl

164 01000101
168 01001001
172 01010100
176 01011000
180 01100100
184 01101000
188 01110010
192 01110110
196 10001010
200 10001110
204 10011011
208 10011111
212 10101100
216 10110000
220 10110100
224 10111000
228 10111100
232 11001010
236 11001110
240 11011100
244 11101010
248 11101110
2562 11111100

129
133

141
145
149

157

104
107

165
169
173
177
181
185
189
193
197
201
205
209
213
217
221
225
229
233
237
241
245
249
253

00100001
00010101
00101001
00001001
00110001
00110101
00111001
00010100

nianann1n
UIULLUUIV

01000110
01010001
01010101
01011001
01100101
01101001
01110011
01110111
10001011
10001111
10011100
10100000
10101101
10110001
10110101
10111001
10111101
11001011
11001111
11011101
11101011
11101111
11111101

130
134
138
142
146
150
154
158

1a9
102

166
170
174
178
182
186
190
194
198
202
206
210
214
218
222
226
230
234
238
242
246
250
254

00100010
00000110
00101010
00001010
00011010
00110110
00111010
00111110

ninnnNni4
UIUUUUI

01000111
01010010
01010110
01100010
01100110
01110000
01110100
01111000
10001100
10010000
10011101
10101010
10101110
10110010
10110110
10111010
10111110
11001100
11011010
11011110
11101100
11111010
11111110

131
135
139
143
147
151
155
159

1c2
150

167
171
1786
179
183
187
191
195
199
203
207
211
215
219
223
227
231
235
239
243
247
251
255

00100011
00010111
00101011
00011011
00110011
00001000
00111011
11100001

Nn100n400
ViLUVIUY

01001000
01010011
01010111
01100011
01100111
01110001
01110101
10000000
10001101
10011010
10011110
10101011
10101111
10110011
10110111
10111011
10111111
11001101
11011011
11011111
11101101
11111011
11111111

EBCDIC (ADDRESS) TO ASCIl (DATA)

8205 — CB175 SECOND HALF

8204 — CB505

256
260
264
268
272
276
280
284
288
292
296
300
304
308
312
316
320
324
328
332
336
340
344
348
352
356
360
364
368
372
376
380

00000000
10011100
10010111
00001100
00010000
10011101
00011000
00011100
10000000
10000100
10001000
10001100
10010000
10010100
10011000
00010100
00100000
10100011
10100111
00111100
00100110
10101100
10110000
00101010
00101101
10110100
10111000
00100101
10111010
10111110
11000010
01000000

257
261
265
269
273
277
281
285
289
293
297
301
305
309
313
317
321

325
329
333
337
341

345
349
353
357
361

365
369
373
377
381

00000001
00001001
10001101
00001101
00010001
10000101
-00011001
00011101
10000001
00001010
10001001
00000101
10010001
10010101
10011001
00010101
10100000
10100100
10101000
00101000
10101001
10101101
10110001
00101001
00101111
10110101
10111001
01011111
10111011
10111111
01100000
00100111

258
262
266
270
274
278
282
286
290
294
298
302
306
310
314
318
322
326
330
334
338
342
346
350
354
358
362
366
370
374
378
382

00000010
10000110
10001110
00001110
00010010
00001000
10010010
00011110
10000010
00010111

10001010
00000110
00010110
10010110
10011010
10011110
10100001

10100101

01011011

00101011

10101010
10101110
01011101

00111011

10110010
10110110
01111100
00111110
10111100
11000000
00111010
00111101

259
263
267
271

275
279
283
287
291

295
299
303
307
311
315
319
323
327
331

335
339
343
347
351

355
359
363
367
371

375
379
383

00000011
01111111
00001011
00001111
00010011
10000111
10001111
00011111
10000011
00011011
10001011
00000111
10010011
00000100
10011011
00011010
10100010
10100110
00101110
00100001
10101011
10101111
00100100
01011110
10110011
10110111
00101100
00111111
10111101
11000001
00100011
00100010

384 11000011
388 01100100
392 01101000
396 11000110
400 11001010
404 01101101
408 01110001
412 11001101
416 11010001
420 01110101
424 01111001
428 11010100
432 11011000
436 11011100
440 11100000
444 11100100
448 01111011
452 01000100
456 01001000
460 11101010
464 01111101
468 01001101
472 01010001
476 11110000
480 01011100
484 01010101
488 01011001
492 11110110
496 00110000
500 00110100
504 00111000
508 11111100

385
389
393
397
401
405
409
413
417
421
425
429
433
437
441
445
449
453
457
461

465
469
473
477
481

485
489
493
497
501

505
509

01100001
01100101
01101001
11000111
11001010
01101110
01110010
11001110
01111110
01110110
01111010
11010101
11011001
11011101
11100001
11100101
01000001
01000101
01001001
11101011
01001010
01001110
01010010
11110001
10011111
01010110
01011010
11110111
00110001
00110101
00111001
11111101

386
390
394
398
402
406
410
414
418
422
426
430
434
438
442
446
450
454
458
462
466
470
474
478
482
486
490
494
498
502
506
510

01100010
01100110
11000100
11001000
01101011
01101111
11001011

11001111
01110011
01110111
11010010
11010110
11011010
11011110
11100010
11100110
01000010
01000110
11101000
11101100
01001011

01001117
11101110
11110010
01010011

01010111

11110100
11111000
00110010
00110110
11111010
11111110

387
391
395
399
403
407
411
415
419
423
427
431
435
439
443
447
451
455
459
463
467
471
475
479
483

491
495
499
503
507
511

01100011
01100111
11000101
11001001
01101100
01110000
11001100
11010000
01110100
01111000
11010011
11010111
11011011
11011111
11100011
11100111
01000011
01000111
11101001
11101101
01001100
01010000
11101111
11110011
01010100
01011000
11110101
11111001
00110011
00110111
11111011
11111111
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N8228I - CD162 PATTERN
USASC Il ROW CHARACTER GENERATOR

A,
0,
A
1
A2 1
A, 1] ] 1 1 1
N [ 3 1 1 0 [ 1 :
A 1 1 0 1 0
'S
As
Az
A,
'8
1 .0 1 [) 1 [ 1 [ 1
N N o 0,00, Iooo 040, oloou 000201003020 |
04030704| 0403050, 04030701]04030504 4030201/0403020, 4030204]0403020, 1403020) 04 1
000
001 .. .. ) ® .‘ s ®
011 ° ® « H e | |escsoe Secqee
011 . . .
000 100 0000000 o S
101 : 8 [ @ : .. [ 3 :
110
111 [ ] [ ] 0000 000 0000000 ®
w8 |8 R AR
oo1 ®
® 00 0
010 : 9 o [o®S .
011 00000 [ 4 S
001 To0 4 : ‘
101 (] H : : ! o
110 ®
1113 [ ] 00000 )OO0 800 ®
000 ® g 2 2
001 [ [ d @ [ ] ° °
010 [ ] ® 8 : S H
010 011 000000 e
or |8 : e e
101 ) ‘ : F
110 [ J ()
111 : @ [ ] 00000 [
000 ) ) [ ) @ °
001 ® ® K .
o10 ® [ ] L J
011 [ ]
011 Tae
101 .. ..
110 [ ]
mh : .“l‘!.:__!
oo0 .ii ®
001 S ' °
017 H S °
100 100 0000000 o )
101 8 $
119 000 oo
111 [
600 ® ®
001 (]
010 .. (J
roal e ooooEn cogoe ° ecope
101 L .. ° °
110 .
111 . .
000
001 ® [ ] : @
a1y ° ° '
110 Son ® ® ° Y
[ 3
101 .. ° : [T ° $
113 H o0
111 [ I ] 0000000 [ 1
000
001 [ 0 “. o :
[ 4
. o1y *® eooee o
o (T
10
104 o* g (3 oo e’
110 (2] O
119 000 [ ] [ 1)
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PUNCHED CARD PROGRAM INPUT FOR 8204 & 8205

The customer may specify the content of the ROM either by filling out the position in memory. Figure 2 shows the deck format for the 8204 256 x 8 bit
accompanying form or by using punched cards. He should note that: ROM. For the 8204 the first card in the deck contains the part number and
it is immediately followed by up to 40 alphanumeric characters of customer

1. "Zero” levels on data out lines are defined as low. supplied information used to identify the part. The 64 customer data cards

2. Address bit Ag is the least significant address bit. follow immediately. Figure 3 shows the deck format for the 8205 512 x 8

(See 8204 and 8205 data sheet) ROM. For the 8205 the first card in the deck contains the part number and it

is immediately followed by up to 40 alphanumeric characters of customer
Punched Card Data Input - Data to program the 8205 and the 8204 can be supplied information used to identify the part. 128 data cards follow immed-

supplied in punched card-format. The format for the data is shown in iately. The left-most digit in the data word corresponds to output Og and the
Figure 1. Each data word is preceded by an address word which identifies its right-most digit to output 0.
e[7[7]7]7 8
112/3a]s]s|7|8|s|o|1|2|3/a|5]6|7|8|0lo| s |2 514 5], 7|8 2l0| 1|2 3] 5|8 2|8 3]o|t |2 3|4/ 8|28,/ 5 |213)4 /5 8|7 25/6|  |2/5] 15 6|7 81SI0] T |2)3 1415 & |7 &3]
[
2| 2 = = =
3| 1% = = g
s| <| | Foa[TAkmH <| | FHpjaTlawmH <| | |-Ppla[T]a <| | |-Ip[a[T|AknH
5
3 FIGURE 1. CARD DATA FORMAT
7
8
9
10gR04 CUS[TOMER| PAR[T| |ID
1HPOoP| [1O[[T0H]IN 00|l| 0000000 002 [I[1|O[O] ]I} 0|0[3| |1{1O[1|O]!1]0]I
12004 |11 O]1{1 O}t 0015] [t|I]!10/0|0|010 0I06| 10/0j1}1]1|! 00 O10(7| |I|1|1]1]00f1 |1
13 64| IC/ARD|S
14
1s2/52] [olo]i]1/ojololo 2/5/3| ojojojo]i]ojojo 2[sla| o[ililo[i[iifi 2/s|5] [1]ofi1]oolojo !
16
17 FIGURE 2. DECK FORMAT FOR 8204 ROM (256x8)
18
19
20
211821015 ClUIS|ITOMER| PIAR[T| |I D
22000] [HojL[IolH]i]I O] [V ]I 0021 {1{I{10]O]I|II 0O[013] [1[011{1]110]1t
23
24 112/8| |C/AR|D|S
2515014| |1 |0}l [0j0]0)! 510/5| [0/0/0/|0]0}0}0[0 506 [I{1{1OjI1|O]1 5107 [1]0}1[1(0|0|0l0
26|5/0/18| |110]1[0/1|0]1]|0 5019 {I|[10]1[1]0]1}] S5[10] [1000!1]i]I]! Sit{H (HO[HI{I]I]1]O]
27
28 FIGURE 3. DECK FORMAT FOR 8205 ROM (512x8)
29 I
30 1
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PUNCHED CARD PROGRAM INPUT FOR 8228

Punched card data to program can be transmitted directly to Signetics. Data
information to program the ROM requires 128 80-column IBM punched cards
per 4096 bit device and 64 punched cards per 256 bit device.

Input Deck Format

For each 4096 bit ROM, the customer should prepare an input card deck as
shown in Figure 1. The first two cards should be punched as shown and
placed at the start of the deck. The third card should contain “8228" in the
first four columns. In the next 40 positions, the customer should fill in his

INPUT CARD

own part identification. These first three cards are then followed by 128
data cards. Immediately following are two cards to terminate the computer
run. These should be punched by the customer.

Data Cards

Figure 2 shows the layout used in the data cards. Each data card specifies
eight addresses and the four bits of data associated with these addresses.
Address (i) tells the computer what position to assign Data (i) to etc.
Immediately under this, a typical layout for the first two and the last data
cards is shown.
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DATA CARDS
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(8204,8205)
2048/4096 BIT READ ONLY MEMORY TRUTH TABLE/ORDERING BLANK

CUSTOMER:

P.O. NO.:

YOUR PART NO.:

DATE:

THIS PORTION TO BE COMPLETED BY SIGNETICS

PART NO.:

S.D. NO.:

DATE RECEIVED:

Note: For 256 x 8 Use This Page Only

OUTPUT OUTPUT OUTPUT OUTPUT

Word [0g]04[0g[05[0,4]03][0,]0, | Word| 0g]0,]06]05[04]05]0,104 | Word [0g]0,]06]05[04[030,(0¢| Word |0g|07/06105/04|03 0,0,
0 64 128 192

1 65 129 193

2 66 130 194

3 67 131 195

4 68 132 196

5 69 133 197 |
6 70 134 198

7 71 135 199

8 72 136 ~ 200

9 73 137 201

10 74 138 202

1 75 139 203

12 76 140 204

13 77 141 205

14 78 142 206

15 79 143 207

16 80 144 208

17 81 145 209

18 82 146 210

19 83 147 211

20 84 148 212

21 85 149 213

22 86 150 214

23 87 151 215

24 88 152 216
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25 89 153 T 217
26 90 154 1 218
27 91 155 219
28 92 156 220
29 93 157 221
30 94 158 222
31 95 159 223
32 96 160 224
33 97 161 225
34 98 162 226
35 99 163 227
36 100 164 228
37 101 165 229
38 102 166 230
39 103 167 231
40 104 168 232
a1 105 169 233
42 106 170 | 234
43 107 171 235
44 108 172 236
45 109 173 237
46 110 174 238
47 11 175 239
48 112 176 240
49 113 177 241
50 114 178 242
51 115 179 243
52 116 180 244
53 117 181 245
54 118 182 246
55 119 183 247
56 120 184 248
57 121 185 249
58 122 186 250
59 123 187 251
60 124 188 252
61 125 189 253
62 126 190 254
63 127 191 255
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(8204,8205)
2048/4096 BIT READ ONLY MEMORY TRUTH TABLE/ORDERING BLANK

CUSTOMER:

P.O. NO.:

YOUR PART NO.:

DATE:

THIS PORTION TO BE COMPLETED BY SIGNETICS

PART NO.:

S.D. NO.:
DATE RECEIVED:

Note: For 256 x 8 Use Previous Page Only

OUTPUT OUTPUT OUTPUT OUTPUT
Word 0807060504]'030201 Word |0g|07|0g|0g[0,4]/03(0,|04 |Word[Og|0710g|05[04/03/05(04 | Word [Og|04/0g|0g(04(03|05(0,
256 320 384 448
257 321 385 449
258 322 386 450
259 323 387 451
260 324 388 452
261 325 389 453
262 326 390 454
263 327 391 455
264 328 392 456
265 329 393 457
266 330 394 458
267 331 395 459
268 332 396 460
269 333 397 461
270 334 398 462
271 335 399 463
272 336 400 464
273 337 401 465
274 338 402 466
275 339 403 467
276 340 404 468
277 341 405 469
278 342 406 470
279 343 407 471
280 344 408 472




6ve

281 345 409 473
282 346 410 474
283 347 411 475
284 348 412 476
285 349 413 477
286 350 414 478
287 351 415 479
288 352 416 480
289 353 417 481
290 354 418 482
291 355 419 483
292 356 420 484
293 357 421 485
294 358 422 486
295 359 423 487
296 360 424 488
297 361 425 489
298 362 426 490
299 363 427 491
300 364 428 492
301 365 429 493
302 366 430 494
303 367 431 495
304 368 432 496
305 369 433 497
306 370 434 498
307 371 435 499
308 372 436 500
309 373 437 501
310 374 438 502
311 375 439 503
312 376 440 504
313 377 441 505
314 378 442 506
315 379 43 507
316 380 444 508
317 381 445 509
318 382 446 510
319 383 447 511
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(8223,8224)
CB (XXX) 256 BIT READ ONLY MEMORIES TRUTH TABLE/ORDER BLANK

- CUSTOMER: THIS PORTION TO BE COMPLETED BY SIGNETICS
P.0. NO.: PART NO.:
YOUR PART NO.: $.D. NO.:
DATE: DATE RECEIVED:
INPUTS OUTPUTS
WORD
A, Ag A, A, Ao ENABLE | B, | Bg | Bg | By | B3 | By | By | By
0 0 0 0 0 0 0
1 0 0 0 1 0
2 0 0 0 1 0 0
3 0 0 0 1 1 0
4 0 0 1 0 0 0
5 0 0 1 0 1 0
6 0 0 1 1 0 0
7 0 0 1 1 1 0
8 0 1 0 0 0 0
9 0 1 0 0 1 0
10 0 1 0 1 0 0
1 0 1 0 1 1 0
12 0 1 1 0 0 0
13 0 1 1 0 1 0
14 0 1 1 1 0 0
15 0 1 1 1 1 0
16 1 0 0 0 0 0
17 1 0 0 0 1 0
18 1 0 0 1 0 0
19 1 0 0 1 1 0
20 1 0 1 0 0 0
21 1 0 1 0 1 0
22 1 0 1 1 0 0
23 1 0 1 1 1 0
24 1 1 0 0 0 0
25 1 1 0 0 1 0
26 1 1 0 1 0 0
27 1 1 0 1 1 0
28 1 1 1 0 0 0
29 1 1 1 0 1 0
30 1 1 1 1 0 0
31 1 1 1 1 1 0
ALL X X X X X 1 1 1 1 1 1 1 1 1
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[4:14

(82526) (82S29)

CB (XXXX) 1024 BIT READ ONLY MEMORY TRUTH TABLE/ORDER BLANK

CUSTOMER:

P.O. NO.:

YOUR PART NO.:

THIS PORTION TO BE COMPLETED BY SIGNETICS

PART NO.:

S.D. NO.:

DATE: DATE RECEIVED:
OUTPUT OUTPUT OUTPUT oOuUTPUT

Word 04 05 O2 04 Word 04 ()3 0, | 04 Word 04 03 |0, |04 Word 04 03 02 01
0 64 128 192
1 65 129 193
2 66 130 194
3 67 131 195
4 68 132 196
5 69 133 197
6 70 134 198
7 71 135 . 199
8 72 136 200
9 73 137 201
10 74 138 202
11 75 139 203
12 76 140 204
13 77 141 205
14 78 142 206
15 79 143 207
16 80 144 208
17 81 145 209
18 82 146 210
19 83 147 211
20 84 148 212
21 85 149 213
22 86 150 214
23 87 151 215
24 - 88 152 216
25 89 153 217




£9¢

26 90 154 218
27 91 155 219
28 92 156 220
29 93 157 221
30 94 158 222
31 95 159 223
32 96 160 224
33 97 161 225
34 98 162 226
35 99 163 227
36 100 164 228
37 101 165 229
38 102 166 230
39 103 167 231
40 104 168 232
41 105 169 233
42 106 170 234
43 107 171 235
44 108 172 236
45 109 173 237
46 110 174 238
47 111 175 239
48 112 176 240
49 113 177 241
50 114 178 242
51 115 179 243
52 116 180 244
53 117 181 245
54 118 182 246
55 119 183 247
56 120 184 248
57 121 185 249
58 122 186 250
59 123 187 251
60 124 188 252
61 125 189 253
62 126 190 254
63 127 191 255




474

(8228)

4096 BIT READ ONLY MEMORY TRUTH TABLE/ORDER BLANK

CUSTOMER:
P.O. NO.: PART NO.:
YOUR PART NO.: S.D. NO.:

THIS PORTION TO BE COMPLETED BY SIGNETICS

DATE: DATE RECEIVED:
OUTPUT OUTPUT OUTPUT OUTPUT

Word 04 103 |05 | O4 Word 04| O3 {05104 Word 04| 03|05 |04 Word 04030, |04
0 70 140 210
1 71 141 211
2 72 142 212
3 73 143 213
4 74 144 214
5 75 145 215
6 76 146 216
7 77 147 217
8 78 148 218
9 79 149 219
10 80 150 220
11 81 151 221
12 82 152 222
13 83 153 223
14 84 154 224
15 85 155 225
16 86 156 226
17 87 157 227
18 88 158 228
19 89 159 229
20 90 160 230
21 91 161 231
22 92 162 | 232
23 a3 163 233
24 94 164 234
25 a5 165 235
26 a6 166 236
27 97 167 237
28 98 168 238




1274

29 99 169 239
30 100 170 240
31 101 171 241
32 102 172 242
33 103 173 243
34 104 174 244
35 105 175 245
36 106 176 246
37 107 177 247
38 108 178 248
39 109 179 249
40 110 180 250
41 111 181 251
42 112 182 252
43 113 183 253
44 114 184 254
45 115 165 255
46 116 186 256
47 117 187 257
48 118 188 258
49 119 189 259
50 120 190 260
51 121 191 261
52 122 192 262
53 123 193 263
54 124 194 264
55 125 195 265
56 126 196 266
57 127 197 267
58 128 198 268
59 129 199 269
60 130 200 270
61 131 201 271
62 132 202 272
63 133 203 273
64 134 204 274
65 135 205 275
66 136 206 276
67 137 207 277
68 138 - 208 278
69 139 209 279




962

(8228)
4096 BIT READ ONLY MEMORIES TRUTH TABLE/ORDER BLANK

CUSTOMER:

P.O. NO.:

YOUR PART NO.:

THIS PORTION TO BE COMPLETED BY SIGNETICS
PART NO.:

S.D. NO.:

DATE: DATE RECEIVED:
OUTPUT OUTPUT OUTPUT OUTPUT

Word [~ O, [ 050, |O; Word | 0, [ 05 [0,] 0, Word [ 0, [03 [0, |O; Word [0, [03 [0, [O;
280 350 420 490
281 351 421 491
282 352 422 492
283 353 423 493
284 354 424 494
285 355 425 495
286 356 426 496
287 357 427 497
288 358 428 498
289 359 429 499
290 360 430 500
291 361 431 501
292 362 432 502
293 363 433 503
294 364 434 504
295 365 435 505
296 366 436 506
297 367 437 507
298 368 438 508
299 369 439 509
300 370 440 510
301 371 441 511
302 372 442 512
303 373 443 513
304 374 444 514
305 375 445 515
306 376 446 516
307 377 447 517
308 378 448 518




[4:74

309 379 449 519
"310 380 450 520
311 381 451 521
312 382 452 522
313 383 453 523
314 384 454 524
315 385 455 525
316 386 456 526
317 387 457 527
318 388 458 528
319 389 459 529
320 390 460 530
321 391 461 531
. 322 392 462 532
323 393 463 533
324 394 464 534
325 395 465 535
326 396 466 536
327 397 467 537
328 398 468 538
329 399 469 539
330 400 470 540
331 401 471 541
332 402 472 542
333 403 473 543
334 404 474 544
335 405 475 545
336 406 476 546
337 407 477 547
338 408 478 548
339 409 479 549
340 410 480 550
341 411 481 551
342 412 482 952
343 413 483 553
344 414 484 554
345 415 485 555
346 416 486 556
347 417 487 55/
348 418 488 558
349 419 489 559




86¢

4096 BIT READ ONLY MEMORIES TRUTH TABLE/ORDER BLANK

(8228)

CUSTOMER:

P.O. NO.:

YOUR PART NO.:

THIS PORTION TO BE COMPLETED BY SIGNETICS

PART NO.:

S.D. NO.:

DATE: DATE RECEIVED:
OUTPUT OUTPUT OUTPUT OUTPUT

Word 0,030,504 Word 04 | 053]0, |04 Word 04| 030,504 Word 04| 03| 0, | O4
560 630 700 770
561 631 701 771
562 632 702 772
563 633 703 773
564 634 704 774
565 635 705 775
566 636 706 776
567 637 707 777
568 638 708 778
569 639 709 779
570 640 710 780
571 641 711 781
572 642 712 782
573 643 713 783
574 644 714 784
575 645 715 785
576 646 716 786
577 647 717 787
578 648 718 788
579 649 719 789
580 650 720 790
531 651 721 791
582 652 722 792
583 653 723 793
584 654 724 794
585 655 725 795
586 656 726 796
587 657 727 797
588 658 728 798




65¢

589 659 729 799
590 660 730 800
591 661 731 801
592 662 732 802
593 663 733 803
594 664 734 804
595 665 735 805
596 666 736 806
597 667 737 807
598 668 738 808
599 669 739 809
600 670 740 810
601 671 741 811
602 672 742 812
603 673 743 813
604 674 744 814
605 675 745 815
606 676 746 816
607 677 747 817
608 678 748 818
609 679 749 819
610 680 750 820
611 681 751 821
612 682 752 822
613 683 753 823
614 684 754 824
615 685 755 825
616 686 756 826
617 687 757 827
618 688 758 828
619 689 759 829
620 690 760 830
621 691 761 831
622 692 762 832
623 693 763 833
624 694 764 834
625 695 765 835
626 696 766 836
627 697 767 837
628 698 768 838
629 699 769 839




092

4096 BIT READ ONLY MEMORIES TRUTH TABLE/ORDER BLANK

(8228)

CUSTOMER:

P.O. NO.:

YOUR PART NO.:

THIS PORTION TO BE COMPLETED BY SIGNETICS

PART NO.:

S.D. NO.:

DATE: DATE RECEIVED:
OUTPUT OUTPUT OUTPUT OUTPUT

Word 0403 ]0,]04 Word 0,]05]0, 0,4 Word 04] 03] 0,0, Word 04]05]0,]0;
840 910 980
841 911 981
842 912 982
843 913 983
844 914 984
845 915 985
846 916 986
847 917 987
848 918 988
849 919 989
850 920 990
851 921 991
852 922 992
853 923 993
854 924 994
855 925 995
856 926 996
857 927 997
858 928 998
859 929 999
860 930 1000
861 931 1001
862 932 1002
863 933 1003
864 934 1004
865 935 1005
866 936 1006
867 937 1007
868 938 1008




192

869 939 1009
870 940 1010
871 941 1011
872 942 1012
873 943 1013
874 944 1014
875 945 1015
876 946 1016
877 947 1017
878 948 1018
879 949 1019
880 950 1020
881 951 1021
882 952 1022
883 953 1023
884 954
885 955
886 956
887 957
888 958
889 959
890 960
891 961
892 962
893 963
894 964
895 965
896 966
897 967
898 968
899 969
900 970
901 971
902 972
903 973
904 974
905 975
906 976
907 977
908 978
909 979




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

* 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
Phone: (813) 726-3469 TWX: (810) 866-0437

Florida: 4347 Northwest 2nd Court
Boca Raton, Florida 33432
Phone: (305) 391-8318 TWX: (510) 953-7538

Maryland: Silver Springs
Phone: (301) 946-6030

Pennsylvania and Southern New Jersey: P. O. Box 431
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, lilinois 60008
Phone: (312) 259-8300 TWX: (910) 687-0765

Minnesota: 7710 Computer Ave., Suite 132, Minneapolis 55435
Phone: (612) 922-2801 TWX: (910) 576-2740

Ohio: 3300 So. Dixie Drive, Suite 220, Dayton 45439
Phone: (513) 294-8722

* Northwest Regional Sales Office: 811 E. Arques,
Sunnyvale, CA 94086
Phone (408) 739-7700 TWX: (910) 339-9220 (910) 339-9283

» Southwest Regional Sales Office: 2061 Business Center Dr.
Suite 214, Irvine, CA 92664
Phone: (714) 833-8980, (213) 924-1668 TWX: (910) 595-1506

Arizona: 4747 No. 16th St., Suite D-102, Phoenix
Phone: (602) 265-3153

California: P. O. Box 788, Del Mar 92014
Phone: (714) 453-7570

REPRESENTATIVES

ALABAMA

Huntsville 35801: Compar Corp., 904 Bob Wallace Ave., Suite A
Phone: (205) 539-8476

ARIZONA

Scottsdale 85252: Compar Corp., Box 1607

Phone: (602) 947-4336 TWX: (910) 950-1293
CALIFORNIA

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

CANADA

Toronto 17, Ontario: Corning Glass Works of Canada, Ltd.,
135 Vanderhoff Ave.

Phone: (416) 421-1500 TWX: (610) 491-2155

Montreal 265, Quebec: Corning Glass Works of Canada,
7065 Chester Ave.

COLORADO
Denver 80237: Parker Webster Company, 8213 E. Kenyon Dr.
Phone: (303) 770-1972
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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 Tivoli 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

MARYLAND

Silver Springs 20904: Mechtronics Sales, Inc., 11700 Old Columbia
Pike, Suite L-6 Phone: (301) 622-2420

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

MICHIGAN

Grosse Pointe Park 48230: Greiner Associates, Inc.,

15324 E. Jefferson

Phone: (313) 499-0188, (313) 499-0189 TWX: (801) 221-5157
MINNESOTA

Minneapolis 55416: Compar Corp., P. O. Box 16183

Phone: (612) 922-7011

MISSOURI

St. Louis 63141: Compar Corp., 11734 Lackiand Industrial Drive
Phone: (314) 567-3399 TWX: (910) 764-0839

UPSTATE NEW YORK

Dewitt 13214: TriTech Electronics, Inc.,

P. 0. Box C Phone: (315) 446-2881

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: (415) 435-1301

Fairview Park 44126: Compar Corp., P. O. Box 4791
Phone: (216) 333-4120 TWX: (810) 421-8396

TEXAS

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

Phone: (214) 231-6181

WASHINGTON
Bellevue 98009: Western Technical Sales, P. O. Box 902
Phone: (206) 454-3906 TWX: (910) 443-2309

DISTRIBUTORS

ARIZONA

Phoenix 85009: Hamilton/Avnet Electronics, 1739 N. 28th Ave.
Phone: (602) 269-1391 TELEX: 667-450

CALIFORNIA

Burbank 91504: Compar Corp., 2908 Naomi Avenue
Phone: (213) 843-1772 TWX: (910) 498-2203

Burlingame 94010: Compar Corp., 820 Airport Blvd.
Phone: (415) 347-5411 TWX: (910) 374-2366



Culver City 90230: Hamilton Electro Sales, 10912 W. Washington
Phone: (213) 559-3311 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 Electronics, 5650 Jillson Street
Phone: (213) 685-9525 TWX: (910) 580-1980

Mountain View 94041: Hamilton/Avnet Electronics,
340 East Middlefield Road
Phone: (415) 961-7000 TELEX: 348-201

Palo Alto 94303: Wesco Electronics, 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) 2786350 TWX: (910) 587-1565

San Diego 92123: Hamilton/Avnet Electronics,
5567 Keeny Villa Rd.
Phone: (714) 279-2421

San Diego 92123: Kierulff Electronics, 8797 Balboa Avenue
Phone: (714) 278-2112 TWX: (910) 335-1182

CANADA
Toronto, Ontario: Cesco Electronics, Ltd., 24 Martin Ross Avenue
Phone: (416) 638-5250

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

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

Quebec: Cesco Electronics, Ltd., 98 St. Vallier Street
Phone: (418) 524-3518 :

COLORADO
Denver 80216: Hamilton/Avnet Electronics, 1400 W. 46th Avenue
Phone: (303) 433-8551 TELEX: 45872

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

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

ILLINOIS

Elmhurst 60126: Semiconductor Specialists, inc.,
195 Spangler Avenue, EImhurst Industrial Park
Phone: (312) 279-1000 TWX: 254-0169

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

KANSAS

Prairie Village 66208: Hamilton/Avnet Electronics,
3500 West 75th Street

Phone: (913) 362-3250

MARYLAND

Hanover 21076: Hamilton/Avnet Electronics, 7255 Standard Drive,
P. O. Box 8647

Phone: (301) 796-5000 TELEX: 879-68

Rockville 20850: Pioneer Washington Electronics, inc.,
1037 Taft Street Phone: (301) 424-3300

MASSACHUSETTS

Burlington 01803: Hamilton/Avnet Electronics
207 Cambridge Street

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

Needham Heights 02194: Kierulff/Schley, 14 Charles Street
Phone: (617) 449-3600 TWX: (710) 325-1179
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MICHIGAN
Livonia 48150: Hamilton/Avnet Electronics, 13150 Wayne Rd.
Phone: (313) 522-4700

Detroit 48240: Semiconductor Specialists, Inc.,
25127 W. Six Mile Road
Phone: (313) 255-0300 TWX: (910) 254-0169

MINNESOTA

Minneapolis 55420: Semiconductor Specialists, Inc.,
8030 Cedar Avenue, South

Phone: (612) 854-8841

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

NORTHERN NEW JERSEY

Cedar Grove 07009: Hamilton/Avnet Electronics,
220 Little Falls Road

Phone: (201) 239-0800 TELEX: 138313

SOUTHERN NEW JERSEY AND PENNSYLVANIA

Cherry Hill, N. J. 08034: Hamilton/Avnet Electronics,
1608-10 W. Marlton 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

Farmingdale, L. 1., 11735: Arrow Electronics,
900 Broad Hollow Rd.
Phone: (516) 995-2100

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

Syracuse 13211: Hamilton/Avnet Electronics, 222 Boss Rd.
Phone: (315) 437-2642

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

OHIO

Cleveland 44105: Pioneer Standard Electronics,
5403 Prospect Ave., P. O. Box 05100

Phone: (216) 587-3600 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 Farrington Ave.
Phone: (214) 638-2850 TELEX: 732359

Dallas 75220: Solid State Electronics Company,
2643 Manana Dr., P. O. Box 20299
Phone: (214) 352-2601

Houston 77019: Hamilton/Avnet Electronics,

1216 West Clay Street
Phone: (713) 526-4661 TELEX: 762589

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



INTERNATIONAL SALES
EUROPEAN HEADQUARTERS

Signetics International Corp., Yeoman House, 63 Croydon Road,
Penge, London, S.E. 20, England
Phone: (01) 6592111 TELEX: 946619

FRANCE
Signetics S.A.R.L., 90 Rue Baudin, F 92 Levallois-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, Ltd., Technico Electronics Division,
53 Carrington Rd., Marrickville, Sydney, N.S.W.
Phone: 55-0411 TELEX: 790-21490

Pye Industries, Ltd., Technico Electronics Divsion,
2-18 Normanby Road, South Melbourne, Vic.
Phone 69-60-61 TELEX: 31240

BELGIUM
Klaasing Benelux S.A., 30 Rue Leon Frederic, 1040 Brussels
Phone: (02) 33-62-63, 34-20-30 TELEX: 25003

WEST GERMANY
EBV Elektronik GmbH. Augustenstrasse 79, D-8 Muenchen 2
Phone: (0811) 52-53-40/48 TELEX: 524535

EBV Elektronik GmbH. Myliusstrasse 54 D-6 Frankfurt/Main 1
Phone: (0611) 72-04-16/18 TELEX: 413590

EBV Elektronik GmbH. Scheurenstrasse 1, D-4 Duesseldorf
Phone: (0211) 8-48-46/47 TELEX: 8587267

‘‘Muetron” Muller & 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, D-1 Berlin 31, Wilhelmsaue 39-41
Phone: 0311/870144 TELEX: 18-27-58

Signetics GmbH, Eulenkrugstr, 81 E, D-2 Hamburg 67
Phone: (411) 60-35-242

AUSTRIA
Ing. Ernst Steiner, Beckgasse 30, A-1130 Wien
Phone: (222) 82-10-605

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

FRANCE
S. A. Gallec Electronique, 78, Avenue des Champs-Elysees,
Paris 8¢ Phone: 359-58-38/255-67-10/255-67-11

R.T.F., 73, Av. de Neuilly, 92 - Neuilly sur Seine, Paris
Phone: 722.70.40 TELEX: 65.933

Elic 38, le Bureau Barisien S.A.R.L.,
8-10 Avenue du Grand Sablon, 38 La Tronche
Phone: (76) 87-67-71 TELEX: 32-739
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ITALY
Metroelettronica S.A.S., Viale Cirene 18, 1-20135 Milano
Phone: 546-26-41 TELEX: 33-168 Metronic

ISRAEL

Rapac Electronics Ltd., P. O. Box 18053, 15 Karl Herbst St.,
Tel-Baruch, Tel-Aviv Phone: 77 71 15,6,7 TELEX: TV 528
UNITED KINGDOM

Quarndon Electronics Ltd., Slack Lane, Derby, Derbyshire
Phone: (0332) 326 51 TELEX: 37163

S.D.S. (Portsmouth) Ltd., Hilsea Industrial Estate
Portsmouth, Hampshire
Phone: 6 5311 TELEX: 86114

Semicomps Lid., 5 Northfield Industrial Estate,
Beresford Ave., Wembley, Middiesex
Phone: (01) 903-3161 TELEX: 935243

A. M. Lock & Co. Ltd., 79 Union St., Oldham, Lancs, England
Phone: 061-624-6832

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

SWEDEN, NORWAY, FINLAND
A. B. Kuno Kallman, Jarntorget 7, S-413 04 Goteberg SV,
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, P. O. Box 5059, Westerhoutpark 1-A, Haarlem
Phone: (023) 3191 84 TELEX: 41431

JAPAN
Asahi Glass Co., Ltd., 1-2 Marunouchi, 2 Chome Chiyoda-ku, Tokyo
Phone: 218-5536 TELEX: 4616

REPRESENTATIVES

SWEDEN, NORWAY, FINLAND
A. B. Kuno Kallman, Jarntorget 7, S-413 04 Goteborg SV, Sweden
Phone 17-01-20 TELEX: 21072

ISRAEL

Rapac Electronics Ltd., P. O. Box 18053, 15 Karl Herbst St.,
Tel-Baruch, Tel-Aviv Phone: 77 71 15,6,7 TELEX: TV 528

JAPAN
Asahi Glass Co., Ltd., 1-2 Marunouchi, 2 Chome,
Chiyoda-ku, Tokyo Phone 218-5536 TELEX: 4616

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

INDIA

Semiconductors Limited, Radia House, 6, Rampart Row,
Fort, Bombay - 1

Phone: 293667 TELEX: Transducer, Bombay
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